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WARRANTY
If, within one year following date of delivery, any material manufactured by
or trade-marked for Crane Co. proves defective, Buyer shall not return it
unless requested to do so but shall immediately notify Crane Co. stating
full particulars in support of his claim and, if faulty workmanship or material
is involved, Crane Co. will adjust the matter fairly and promptly. Under no
circumstances shall Crane Co. be obligated to allow claims for consequen­
tial damages or for any labor or other expenses incurred by reason of the use
or sale of any defective material, the sole measure of damages being the
price received therefor by Crane Co.

ILLUSTRATIONS

Catalog illustrations are actual representations of a certain size of each
line of products but do not necessarily represent all sizes in all details.
The designs shown are subject to change without notice.

WEIGHTS

Weights shown in catalogs, price schedules, quotations, acknowledge­
ments or orders are approximate and are in no sense guaranteed. They
represent the average weight of Crane Co. products as made from patterns
in use at time weights were compiled.

FROM THESE MODERN CRANE PLANTS COME
THE FINEST PRODUCTS FOR INDUSTRY

A powerful supporting factor for this great
endeavor is the giant Crane Chicago Works,
the world's largest factory of its kind, produc­
ing many thousands of individual piping prod­
ucts. Its modern, completely integrated
operation produces valves, fittings, and piping
specialties from raw materials to finished
products. Another Crane Plant located in
Chattanooga, Tennessee is steadily being
expanded to increase Crane’s productive
capacity.

Crane Co. has embarked on a dramatic new
program of planned expansion, product de­
velopment, and streamlined distribution, de­
signed to help its customers meet the com­
petitive challenges of the Sixties.

The finest product quality and the highest
product value to the customer is the inflexible
policy of Crane Co. Continuing emphasis is
placed on engineering research, new product
design, manufacturing techniques . . . and
every facet of marketing, to assure products
of recognized quality and superior perform­
ance that will satisfy the most discriminating
customers.

Crane Chicago Plant
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CRANE_ RESEARCH AND ENGINEERING
KEY TO PRODUCT DEVELOPMENT
Carefully engineered and tested products have always been a hallmark
of the Crane Co., and research and development by Crane Engineers
continues to be a vital part of company philosophy. Useful new products,
the result of planned engineering development, are being produced
regularly. And existing products are continually being improved to
assure long life, reliable performance, and minimum maintenance 

Measuring stress by means of electric strain
gages in a valve component undergoing tensile
and compressive loads similar to service.

Laboratory set-up of three 6"—300 lb. Crane Steel
Flex Gate valves verifies both Inlet and outlet
seat tightness under actual service conditions.

Tests at pressures up to 75,000 pounds
per square inch assure valves and
components that will function per­
fectly in actual service.

requirements.
Crane engineers are hard at work on solutions to the problems en­
gendered by the super-high temperatures and pressures of modern
processing systems. In all industries, Crane engineers are meeting
challenges with new, sometimes radical, but always carefully engineered
products. For example: valves for operation in a pure helium atmosphere
... a universal valve trim material for use with oil or steam . . . flexible
steel discs that seat tighter with lower operating torques . . . these are
but a few of the exciting new ideas produced by Crane engineering . . .
ideas that can help you in your job.

Arrangements used for extreme tightness tests
at both inlet and outlet of Conduit Valves with
Teflon seats help determine valve suitability for
any given application.

The effect of thousands of operatic
on seat tightness is determined,
well as the ability of all valve parts
withstand the wear and tear of sirr
lated service conditions.

CRANE FOUNDRY AND FABRICATION FACILITIES
HELP GUARANTEE GREATER PRODUCT PERFORMANCE
An integral part of Crane operations is a full comple­
ment of modern foundry and fabrication facilities de­
signed to supply every customer requirement.

Electric furnaces with capacities ranging from 1000 to
20,000 pounds, with an average melting rate of 24,000
pounds of steel per hour, give Crane a capacity among
the largest steel foundries in industry. For melting
alloy steels, irons, and bronzes, Crane operates addi­
tional furnace units of the most modern design and
function, capable of meeting the special quality re­
quirements of the valve industry.

CRANE MAINTAINS
MODERN METHODS IN

MACHINE AND
ASSEMBLING OPERATIONS

Basic operations in any manufacturing plant, both
machining and assembly are an art at Crane, geared
to match the exacting standards established for Crane
products. Hundreds of the finest machines, many de­
signed by Crane Engineers for special needs, occupy
thousands of square feet in the Chicago Works and at
Chattanooga. They insure the exceptional high quality
of Crane Valves.

Moulding, pouring, and shakeout operations are fully
mechanized, utilizing modern roller, belt, or over-head
conveyor systems for continuous movement of cast­
ings and equipment.

In the fabrication and bending of piping, Crane sup­
plies years of experience by engineers skilled in piping
system design. Fabrication by full-time, skilled spe­
cialists . . . members of the United Association of
Pipe Fitters, A. F. of L.

Skilled efficient Crane machine operators

Smooth operating valve assembly line
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RIGID INSPECTION AND TESTING
INSURE PRECISE QUALITY CONTROL

Quality control is absolute at Crane. By insisting on the
most uncompromising methods of thorough inspection and
riqorous testing, Crane guarantees product performance
second to none. At Crane there is no substitute for quality,
no short cut to insure it.

STREAMLINED PRODUCT DISTRIBUTION

Crane is steadily expanding its channels of product distri­
bution through addition of vigorous, aggressive, independ­
ent distributors. Geared particularly to serve the industries
in their local areas, these independent distributors can
give you reliable recommendations for any of your valve
applications.

Crane distributors across the country carry a sufficient
supply of staple items to permit filling many orders from
stock. Further assurance of fast action on your orders is
the large factory inventory at both Crane Plants.

SECTION 1

Alphabetical Index
All items shown in this catalog are cross-indexed alphabetically. References under
broad classifications are covered by page numbers showing the entire range of prod­
ucts. For example, under the very general heading of "Bronze Valves", group page
numbers are shown for each of the various types, but under the specific heading of
"Angle Valves, Bronze", etc., will be found a detailed listing of the many available types.

For Numerical Index, jee page xli.

100, 101

page
290

42
339
342

.... 2-9

.... 395

.... 4
185, 187
.... 351
.... 350
.... 292
.... 292
.... 257
.... 216
.... 360
.... 218
.219-223
170, 171

42
34
43
29
30
32

 37
61

29, 59
230, 232, 236

 28
 36
 43

............. 33
38

. . .40, 42, 43
............. 59

 39
............. 30

 59
............. 29

30, 31
32-34
38, 39

... 40, 42, 43

AAR Type Unions
Valves, Bronze

API Specifications for Pipe
Threaded Line Pipe

ASA Dimensions for Bronze and Iron Fittings 397-401
Flanged Joints, Bolts and Stud Bolts Required.. .318, 319
Specifications for Pipe  339

ASTM and AISI Material Designations 1-9, 12, 13
Abbreviations Used in Catalog  443
Accessories and Parts for Valves 259-283
Acetylene Service, Diaphragm Valves for 184, 185
Air Flow Through Steel Pipe  433

Motor Operated Valves 266-270
Testing of Crane Valves  14
Vent Valves (Traps), Automatic 252, 253
Weight Density  428

All-Iron Angle Valves 100, 101
Check Valves 106, 108, 109
Cocks 66, 67
Gate Valves, Double Disc 94, 95
Gate Valves, Wedge Disc 70-77, 81
Globe Valves 99-101, 103
Liquid Gauges  257

Allowable Stresses for Steel Pipe  389
Alloy Iron Valves 82-85, 87, 114
Alloys, Crane, Specifications for.............................

Used in Fabricated Piping..................................
Aluminum Alloy, Specifications for......................

Diaphragm Valves
American Standard Straight Pipe Threads.........

Taper Pipe Threads.............................................
Ammonia Flange Unions, Tongue and Groove. . .

Gaskets.................................................................
Liquid Gauges......................................................
Valves, Relief.......................................................

Angle Bends..............................................................
Blow-Off Valves...................................................
Stop-Check Valves, Bolted Bonnet
Stop-Check Valves, Pressure-Seal Bonnet

Angle Valves, All Iron
Yoke Bonnet.........................................................

Angle Valves, Bronze
AAR
Bolted Bonnet, 150-Pound
Bolted Bonnet, 300-Pound
Composition Disc, 100-Pound
Composition Disc, 125-Pound
Composition Disc, 150-Pound
Composition Disc, for Liquefied Petroleum Gas
Hose....................................................
Lock-Shield Type
Marine.................................................
Names of Parts
Needle Point.......................................
Outside Screw and Yoke, 300-Pound
Plug Type Disc, 150-Pound..............
Plug Type Disc, 200-Pound
Plug Type Disc, 300-Pound.............
Radiator..............................................
Regrinding, 200-Pound.....................
Solder-Joint........................................
Union End, 150 and 200-Pound
100-Pound...........................................
125-Pound..........................................
150-Pound
200-Pound
300-Pound.........................................

page
Angle Valves, Cast Steel

Bolted Bonnet, 150 to 2500-Pound 143-149
By-Passes for  146
Cylinder Operators for 260, 261
Gearing for  149
Marine 231, 235, 236
Lip-Seal Bonnet, 1500 and 2500-Pound 176-178
Lip-Seal Bonnet, 1570 psi at 1050 F 176-178
Lip-Seal Bonnet, 2520 psi at 1050 F 176-178
Pressure-Seal Bonnet, 1500-Pound 168, 169
Stop-Check, 300 and 600-Pound 222, 223
Stop-Check, 900 and 1500-Pound 170, 171

Angle Valves, Corrosion-Resistant Alloy
Chromium-Nickel-Moly. (18-8 SMo)................... 194, 195
Craneloy 20 194, 195
Types for Special Services 237-244

Angle Valves, Ferrosteel
Blow-Off  218
Marine 230, 233
Names of Parts  100
Stop-Check  221
125-Pound 100, 101
250-Pound  102

Angle Valves, Forged Steel
Bar Stock  136
Chlorine Service 140, 141
Marine 231, 235, 236
600-Pound 137-139

Angle Valves, Iron Body
All-Iron, Yoke Bonnet  101
Blow-Off  218
Marine 230, 233
Names of Parts  100
Nodular (Ductile) Cast Iron  234
Stop-Check ...................................................... 221
Union Bonnet, Plug Type Disc  98
Yoke Bonnet 100-102
125-Pound 100, 101
150-Pound  98
250-Pound  102

Angle Valves (General)
AAR............................................................................... 42
Bar Stock  136
Blow-Off  218
Butt-Welding 143-149
Cast Steel, By-Passes for  146
Cast Steel, Gearing for  149
Cylinder Operated 260, 261
Hose............................................................................... 61
Lip-Seal Bonnet 176-178
Main Injection............................................................... 234
Marine 230-236
Military Specification Types 42, 236
Motor Operated 266-270
Pressure-Seal Bonnet, Steel 168, 169
Radiator  59
Socket-Welding 139, 169, 177
Solder-Joint  30
Special Types 237-244
Stop-Check, 250, 300, and 600-Pound 219-225
Stop-Check, 900 and 1500-Pound..........................170-173

Anti-Seize Thread Compound......................................... 324
"Arctic” Nickel Alloy Cast Steel, Specifications for... . 7
Areas and Circumferences of Circles 405-407
Asbestos Composition Sheet Packing, Cranite 11, 320
Assembly and Maintenance of Flanged Joints............... 384
Atomic Power Services, Valves for........................... 238, 239
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Alphabetical Index — cont

B

308.

9,

. . . 42

. . . 61
. . . 59
.27-43

.. . 59
. . . 58
..45-54
181 -188
... 47

Ball Check Valves, Bronze............................
Check Valves, Steel..................
Float Air Vents and Water Drain Valves

Bar Stock Globe and Angle Valves.........
Base Elbows, Flanged, Cast Iron, ASA Dimensions.^.
Bellows Sealed Valves. ...................................
Bending Pipe, Description...............................
Bends, Pipe, Calculation Formulas

Pipe, Fabrication and Data..........................
Pipe, Length of Pipe In................................
Pipe, Standard and Special Types
Resistance of..................................................
Return, Butt-Welding, Steel
Return, Screwed, ASA Dimensions

Bevels, Welding  ........
Blind Flanges, Cast Iron, ASA Dimensions...

Forged Steel, 150 to 2500-Pound.................
Blow-Off Valves.................................................
Bolt Steels, Specifications for
Bolting Flanges of Dissimilar Metals

On Companion Flanges................................
Bolts and Stud Bolts, Engineering Data....

Quantity and Sizes for ASA Flanged Joints
Types and Sizes Available...........................

Boring of Welding Neck Flanges.....................
Box Type Pipe Coils..........................................
Brass Metals and Products
Brine Cocks........................................................
British Standard Taper Pipe Threads.............
Bronzes, Crane, Specifications for...................
Bronze Cocks and Stops..................................

Fittings, Screwed, ASA Dimensions............
Flanges, ASA Dimensions............................
Pipe (Red Brass)..........................................
Swing Joints..................................................

Bronze Valves
AAR, Globe and Angle................................
Angle, Hose...................................................
Angle, Radiator...........................................
Angle, Screwed, Solder-Joint, and Flanged.
Angle, Union End.......................................
Butterfly......................................................
Check, Screwed, Solder-Joint, and Flanged
Diaphragm Type
Foot..............................................................

page
. .48, 49

.153
.. 252

.136, 196
... 400

.238, 243
.. 358

392, 393
.356-362
... 391
360-362
..426

298-301, 303
397-399

306
401

■313
218

, 382
318
325

9, 382, 383
318, 319

........316, 317
 314
 379

See “Bronze”
 65
 352
 2

64, 65
 397
 399
 348
 257

Gate, Hose  60
Gate, Quick-Opening  58

.15-26
56, 57
. . 59
.27-44
. . 59
60, 61

230, 232, 234, 236
206-208
 59

212-215
210, 211

 234
 56

340, 341, 348
286, 287
 371
 306

298-306
298, 300, 303

 180

143-149
155-160, 175
121-133, 166
143-149, 169
....... 161-175

■ .222,223
.. . 170, 171

58
99

146
129
109
282
174
403

Gate, Screwed, Solder-Joint, and Flanged.
Globe, Quick-Opening
Globe, Radiator..........................................
Globe, Screwed, Solder-Joint, and Flanged
Globe, Union End..........................
Hose
Marine
Pop Safety....................................
Radiator
Relief.............................................
Safety Relief..................................
Screw-Down Check......................
Whistle Type...............................

Bundling Schedules for Pipe...........
Bushings, Steel.................................
Butt Welds........................................
Butt-Welding Bevels......................

Fittings, Steel...............................
Fittings, Wrought Iron................
Pressure-Seal Line Joints.............

Butt-Welding Valves, Cast Steel
Angle.............................................
Check
Gate
Globe
Pressure-Seal Type...................
Stop-Check, 300 and 600-Pound
Stop-Check, 900 and 1500-Pound

Butterfly Valves, Bronze
Valves, Iron Body

By-Passes for Cast Steel Globe and Angie Valves
For Cast Steel Wedge Gate Valves 
For Ferrosteel Swing Check Valves .
For Iron Body and Ferrosteel Gate Valves
For Pressure-Seal Bonnet Gate Valves
For Valves, Location of

page

“CC” Rubber Gaskets
Rubber Sheet Packing • • • •/ • ■■ ■■ ■ ■ ■

Capacities, Air Vent and Water Dram Valves.
Pressure Regulators..........................................
Safety and Relief Valves.................................
Steam Traps ...................................

Caps, Butt-Welding, Steel...................................

Screwed,’ Bronze and Iron, ASA Dimensions
Screwed, Forged Steel .........................
Socket-Welding, Forged Steel. ..........

Carbon and Alloy Steels, Specifications for....
Cast and Alloy Cast Irons, Specifications for...

Cast Iron Cocks..........................................
Exhaust Heads...................... ■ ■ ■ ■
Fittings and Flanges, ASA Dimensions
Separators, Y-Pattern.............................
Steam Traps............................................

11, 321,322
........ 11, 320
............. 252
. . . . 248, 249
. ...205-216
............ 251
.... 298-301
.......... 60, 61

. . ..397-399
. . . .286, 287
. . . .294, 295

5-9
............. 3

66, 67
............ 255
.... 399-401
............ 254

. . . .250, 251
Cast Iron Valves

Angle............................................
Butterfly
Check............................................
Diaphragm
Foot..............................................
Gate, Double Disc
Gate, Wedge Disc.......................
Globe
Marine
Lined, Neoprene or Rubber . . . .
Pop Safety....................................
Pulp Stock..................................
Relief............................................
Safety, Lever and Weight Type
Screw-Down Check.....................

. .98, 100-102
99

’.'.'.'.’.105-114
........ 181-188

 111
............ 89-96
. .. .69-83, 87
.......... 97-103
230, 232, 234
........ 186, 187

 209
84, 85
 216
 215
 234

Cast Iron Alloy Valves
Gate, 3% Nickel Cast Iron............................................ 82
Gate, Ni-Resist Cast Iron  83
Gate, Nodular Cast Iron  87
Pulp Stock, 3% Nickel Cast Iron 84, 85
Swing Check, 3% Nickel Cast Iron  114

Cast Manganese Bronzes, Specifications for  2
Cast Steels, Specifications for 5-7
Cast Steel Fittings, Screwed  289

Line Joints, Pressure-Seal  180
Sediment Separators, Y-Pattem  254

Cast Steel Valves
Angle 140, 143-149
Angle, Lip-Seal Bonnet 176-178
Angle, Pressure-Seal Bonnet 168, 169
Check 153-160
Check, Lip-Seal Cap  179
Check, Pressure-Seal Cap....  175
Gate 118-133
Gate, Pressure-Seal Bonnet 165-167
Globe 140-149
Globe, Lip-Seal Bonnet 176-178
Globe, Pressure-Seal Bonnet 168, 169
Marine 231, 234-236
Pipe-Line . 131 -133,155
Screw-Down Check......................................................... 234
Special Service Types  237-244
Stop-Check, Bolted Bonnet. ................................  222, 223
Stop-Check, Pressure-Seal Bonnet 170, 171

Centigrade-Fahrenheit Temperature Conversion  420
Chain Wheels and Chains. . 280
Check Valves, All-Iron

Swing, Bolted Cap 108, 109
Swing, 1000-Pound W.O.G.. ’ . . . ’ ’ ’ .  106

Check Valves, Bronze
Lift, Ball Disc  48, 49
Lift, Composition Disc, 100-Pound.  .... ... 47
Lift, Composition Disc, 150-Pound.  49
Lift, Composition Disc, 200-Pound  51
Lift, Composition Disc, for LP-Gases. .  49
Lift, Dashpot Type. 53
Lift, Monel Disc 51
Lift, Regrinding ........................................ 52, 53
Lift, 100-Pound .47
Lift, 125-Pound 48
Lift, 150 Pound 49 50
Lift, 200 Pound 51' 52
Lift, 300 Pound . . . ’ 53
Lift, 2500-Pound Hydraulic 54

  Alphabetical Index — cont.

 Ill

page
Check Valves, Bronze—cont.

Marine 230, 232, 236
Names of Parts  46
Screw-Down Type  234
Swing, Regrinding 50, 52, 53
Swing, Solder-Joint  46
Swing, 125-Pound 46, 48
Swing, 150-Pound  50
Swing, 200-Pound  52
Swing, 300-Pound  53
Vertical Lift, 125-Pound 48

Check Valves, Cast Steel
Ball  153
Lift, Lip-Seal Cap, 1500 and 2500-Pound  179
Lift, Pressure-Seal Cap, 900 and 1500-Pound  175
Screw-Down Type  234
Swing, Marine 231, 235
Swing, Pipe-Line  155
Swing, With Lever and Weight  157
Swing, 150 to 2500-Pound 154-160
Swing, 600-Pound Screwed  154

Check Valves, Corrosion-Resistant Alloy
Swing, Chromium-Nickel-Moly. (18-8 SMo)  197
Swing, Craneloy 20  197

Check Valves, Ferrosteel
Lift, 125-Pound  107
Swing, Underwriters’ Pattern  112
Swing, 125-Pound 108-110
Swing, 250-Pound  113

Check Valves, Forged Steel
Lift, 600-Pound 152, 153
Lift, 6000-Pound Hydraulic  160
Marine 231, 235

. . . .155-160, 175
110,157

230-232, 234-236
 427
 234

. .. .152, 179
 46
 61

^murine, uiuuc auu i-xngic , ........... .140, 141
Chromium-Molybdenum Alloy Steel Specifications.... o-o

106, 108, 109
106, 107

 234
 114
 112

230, 234
 109

108-110
108-110
 110

108-110
 113

............. 106
 107

............. 106

5
.... 198

.194, 195
.... 196

.......  197
. .181-188
. . .190-193

190, 194-196
 198

...237-244
. 360, 361

Check Valves, Iron Body
All-Iron
Lift............................................................
Screw-Down Type...................................
Swing (3% Nickel Cast Iron).................
Swing, Clearway, Underwriters’.............
Swing, Marine..........................................
Swing, With By-Pass...............................
Swing, With Flexible Disc.......................
Swing, With Leather Faced Disc............
Swing, With Lever and Weight..............
Swing, 125-Pound.....................................
Swing, 250-Pound....................................
Swing, 1000-Pound W.O.G
Vertical Lift, 125-Pound.........................

Check Valves, Malleable Iron, Swing....
Check Valves (General)

Butt-Welding...........................................
Lever and Weight....................................
Marine
Proper Sizing of.......................................
Screw-Down..............................................
Socket-Welding, Steel
Solder-Joint, Bronze................................

Chicago Hose Valves...................................
Chlorine, Globe and Angle Valves for... .
C.
Chromium-Nickel-Molybdenum (18-8 SMo)

Alloy Steel, Specifications for.
Liquid Level Gauges..............
Valves, Angle
Valves, Bar Stock Globe........
Valves, Check.........................
Valves, Diaphragm Type
Valves, Gate..............
Valves, Globe
Valves, Safety Relief.
Valves, Special Types

Circle Bends............. :..
Clamp Gate Valves 7n

Iron Body, Free-Draining Bonnet. . ...................... •
Iron-Body, Inside Screw or O.S. & Y  >
Iron-Body, Quick-Opening........................................ * gj
Ni-Resist Iron............................................................... 283

Cleanouts for Iron Body Gate Valves.
Clearway Swing Check Valves, Iron Body

Swing Check Valves, Pipe-Line, Steel......................
Cocks, Bronze  57

Ir°n.............................................................................. ’68
Wrenches for

Code For Pressure Piping
Pipe Calculations Based on 388-390
Pipe Design Formula 305, 388
Ratings Based on  305

Coils, Pipe 376-379
Pipe, Design of, for Heat Transfer 385-387

Commercial Steel and Iron Pipe Friction Factors  429
Wrought Steel Pipe Data 346, 347

Common Logarithms 410, 411
Companion Flanges, Bolting on 318, 325

Bronze and Iron, ASA Dimensions 399, 401
Forged Steel 307-314

Composition Discs  281
Compound, Thread  324
Concentric Reducers, Butt-Welding  302
Conduit Type Pipe-Line Gate Valves 131-133
Contactor Panels for Motor Operated Valves  267
Control Equipment for Motor Operated Valves 266-270
Conversion Tables, General  413

Linear 414-417
Liquid Measures and Weights, Equivalents  419
Pressure and Head 418, 419
Temperature  420
Weight  418

Converto-Gear Operator for Gate Valves 271-274
Copper Gaskets, Corrugated.........................................11, 323

Pipe  348
Water Tube  349

Corrosion Questionnaire  202
Corrosion-Resistant Alloy Liquid Level Gauges  198
Corrosion-Resistant Alloy Valves

All-Iron, All Types  199
Craneloy 20, Gate 192, 193
Craneloy 20, Globe and Angle 194, 195
Craneloy 20, Swing Check  197
Diaphragm Type 181 -188
Nickel (3%) Cast Iron, Gate  82
Nickel (3%) Cast Iron, Pulp Stock 84, 85
Nickel (3%) Cast Iron, Swing Check  114
Ni-Resist Cast Iron, Gate  83
Nodular (Ductile) Cast Iron, Gate  87
Nodular (Ductile) Cast Iron, Globe and Angle  233
Nodular (Ductile) Cast Iron, Swing Check  234
Special Service Types 237-244
Steel, Globe and Angle, for Chlorine Service 140, 141
Steel, Monel Trimmed Gate  120
Steel, Monel Trimmed Globe  141
18-8 SMo, Angle 194, 195
18-8 SMo, Diaphragm Type 185, 187
18-8 SMo, Gate 190-193
18-8 SMo, Globe 190, 194-196
18-8 SMo, Pulp Stock  86
18-8 SMo, Safety Relief  198
18-8 SMo, Swing Check  197

Corrugated Gaskets for Flanged Joints 11, 323
Couplings, Bronze and Iron, ASA Dimensions 397, 398

Forged Steel, Screwed 286, 287
Forged Steel, Socket-Welding 294, 295
Welded on  371

Crane Metals, Specifications for  1-9
Cranelap Flanges, Forged Steel, 150 to 2500-Lb.. . .307-313

Joints, Description and Dimensions 363-367
Joints, Finishes for Faces  369
Stub Ends, Butt-Welding 298-301

Craneloy 20 Alloy Cast Steel Specifications  5
Valves, Gate 192, 193
Valves, Globe and Angle 194, 195
Valves, Swing Check  197

Crane-Swartwout Exhaust Heads  255
Cranite Composition Discs for Valves  281

Gaskets 321 -323
Gaskets, for Ammonia  292
Sheet Packing, Asbestos Composition 11, 320

Cross Valves Complying with Military Standards  236
Crosses, Butt-Welding, Steel 298-301

Flanged, Iron, ASA Dimensions  400
Screwed, Bronze and Iron, ASA Dimensions 397-399
Screwed, Forged Steel 286, 287
Socket-Welding, Forged Steel 294, 295

Cryogenic Valves  240
Cylinder Cocks, Bronze  64

Operated Valves 260-265
Cylindrical Pipe Coils 377
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Alphabetical Index — cont

iv

D

184, 185,

E

291,

334,

302
400
396

326
327
328
326
329
330
331

3
233
234

87

page
.. 395

. 428
12, 13
.12-14

369
333
335
325
292
402

400, 401
384
369
369
318
319
335
369
363

363-367

298, 299
300, 301

303
303
400
426
257
397
289

.286-288
398, 399
294, 295
.266-270

.... 360

.... 380

.... 365

.... 402

.... 403
252, 253
.... 352

... .181-187
184, 185, 187
184, 185, 187

. .184-187
...186, 187

. . .186, 187
........ 187
.... 187

184
187
281

12, 13
.. 377
.. 341

 303

 399
... 401

318, 325
307-313
307-313
307-313
307-313

. ..307-314
 314

. .307-314
.229, 231

........ 377
. ... 378

123-125
123-125
108-110

268, 276, 277
434, 435

433

400
401

250, 251
100-102
.... 218

107-110, 112, 113
94-96
72-81

100-102
 216

219-221
368, 369

................ 298-305
422-425

................400, 401
227-229, 231

.... 404

.... 397
... 399

.... 289

.286-288

.... 398

.294-297

.293-306
368,
 332,
334,

... 413-420

. . ..421-442

. . .405-412

....382-39G

.. .397-404
....422-425
....422-425
........... 380

5
136

14
344
396
361
277

............31, 32
48, 49

18-20, 22, 23
31, 32
94-96

74-77, 80, 81
 290

333
3

Deflection of Horizontal Pipe Lines.................
Density of Air........................■ ■ • ■ • ■ ■ • ■ •
Designation of Materials on Crane Products.

Of Ratings on Crane Products.....................
Diaphragm Valves, Packless

General Description and Recommendations
Aluminum Body
Bronze Body
Iron Body........................................................
Iron Body, Neoprene Lined.........................
Iron Body, Rubber Lined.............................
Sliding Stem Types........................................
Sliding Stem Types, Actuators for...............
Underwriters’ Approved................................
18-8 SMo Body

Discs, Composition
Distinguishing Marks on Crane Products. . .
Double Cylindrical Pipe Coils..........................

Extra Strong Pipe................... • ■
Extra Strong Pipe, Butt-Welding Fittings for
Extra Strong Pipe, Socket-Welding Fittings for. .294-297
Offset U-Bends....................................................
Pipe Heat Exchangers......................................
Thickness Cranelap Joints......................

Drain Tappings on Flanged Fittings, Location of
Tappings on Flanged Valves, Location of.......
Valves for Air or Water

Drainage Fittings, Thread Engagement for........
Drilling Templates

Bronze, 150 and 300-Pound
Cast Iron, 25 and 125-Pound
Cast Iron, 250-Pound and 800-Pound Hydraulic. . . .
Corrosion-Resistant, 150-Pound
Steel, 150 and 300-Pound
Steel, 400, 600, and 900-Pound
Steel, 1500 and 2500-Pound

Ductile (Nodular) Cast Iron, Specifications for
(Nodular) Cast Iron Globe and Angle Valves
(Nodular) Cast Iron Swing Check Valves..................
(Nodular) Cast Iron Wedge Gate Valves

Forged Steel,
Forged Steel,
Forged Steel,
Forged Steel,
Forged Steel,
Forged Steel,
Marine

Flat Spiral Pipe Coils . ..............................
Type Pipe Coils................ ' ' ’ ’ ' ' ' ' ' '

Ho:; Gate Steel Valves, 150 and 300-Pound
Flexible Disc Cast Steel Gate Valves.

Disc Iron Body Swing Check Valves.. .
floor Stands
Flow Formula for Steam........ . .....................

Of Air Through Steel Pipe ' .
™ F?,Uids IhrouBh Valves, Fittings, and Pipe’. ’ 421 -442
Of Water Through Steel Pipe .432

luid Flow, Valve and Fitting Resistance to. 421 -442
Resistance in Pipe and Bends 426, 427

Eccentric Reducers, Butt-Welding, Steel
Reducers, Flanged, Cast Iron, ASA Dimensions 

Elasticity Modulus of Pipe
Elbows

Butt-Welding, Steel for Standard Pipe
Butt-Welding, Steel, for Extra Strong Pipe
Butt-Welding, Steel, for Double Extra Strong Pipe. .
Butt-Welding, Steel, for Schedule 160 Pipe
Flanged, Cast Iron, ASA Dimensions
Resistance of
Safety Gas Vent
Screwed, Bronze, ASA Dimensions
Screwed, Cast Steel
Screwed, Forged Steel................
Screwed, Iron, ASA Dimensions 
Socket-Welding, Forged Steel. .

Electric Motor Operated Valves
Electrical Equipment for Motor Operated Valves. .267, 268
Enclosures, Standard, for Motor Operated Valves  267
Ends, Cranelap Stub, Butt-Welding 298-301
Engineering Data

Conversion and Equivalents..........................
Flow of Fluids.................................................
Mathematical
Piping.............................................................
Valves and Fittings (General)

Equivalent Length in Pipe Diameters, Fittings
Length in Pipe Diameters, Valves.................

Exchangers, Double Pipe Heat. . .
Exelloy, Specifications for 
Exelloy Globe Valves, Bar Stock 
Expansion Of Liquids, Increase in Pressure Due to.

Of Pipe, Due to Temperature Changes
Of Pipe, Thermal. . .
U-Bends, Standard Types  ggQ

Extension Stems for Valves 276’
Extra Strong Pipe 341 ’ 348

Strong Pipe, Butt-Welding Fittings for. . . 300-302
Strong Pipe, Socket-Welding Fittings for. 294-297

page
Fabricated Piping. 355‘24?
Fa^FcatYon^Un^t^of Piping and Vaives .........372, 373

Factngs^Male, Female, T and G, Dimensions 332, 333
Rine Toint, Dimensions.....................  • Job

Facings and Finishes for Flanges, Desenprion. 368, 369
Fahrenheit-Centigrade Temperature Conversion.......... 420
Federal Specification Products

Bronze Angle Valves..........................
Bronze Check Valves.........................
Bronze Gate Valves...........................
Bronze Globe Valves.............. ■ • ■ ■ •
Ferrosteel Double Disc Gate Valves
Ferrosteel Wedge Gate Valves.........
Forged Steel Union......................... ..

Female and Male Facings for Flanged Products... .332,
Ferrosteel, Specifications for • • • ■ ■ ..................
Ferrosteel Products (See “Cast Iron also)

Flanged Fittings, ASA Dimension.. . .
Flanges, ASA Dimensions....................
Steam Traps
Valves, Angle
Valves, Blow-Off....................................
Valves, Check
Valves, Gate, Double Disc...................
Valves, Gate, Wedge Disc....................
Valves, Globe.........................................
Valves, Relief.........................................
Valves, Stop-Check...............................

Finishes and Facings for Flanges...........
Fittings, Butt-Welding, Steel. . ............

Equivalent Length in Pipe Diameters
Flanged, Cast Iron, ASA Dimensions.
Marine...................................................
Reducing, How to Read.......................
Screwed, Bronze, ASA Dimensions. . .
Screwed, Cast Iron, ASA Dimensions.
Screwed, Cast Steel...............................
Screwed, Forged Steel
Screwed, Malleable Iron, ASA Dimensions.
Socket-Welding, Forged Steel........................
Welding............................................................

Flange Facings and Finishes, Description
Facings, Male, Female, T & G, Dimensions
Facings, Ring Joint, Dimensions
Protectors for Valves and Fittings
Unions, Forged Steel

Flanged Fittings, Drain Tappings for
Iron, ASA Dimensions

Flanged Joints, Assembly and Maintenance..
Cranelap 363-367,
Facings for 332-335, 368,
Quantity and Sizes of Machine Bolts Required
Quantity and Sizes of Stud Bolts Required
Ring, Dimensions of Rings
Ring, Facings and Finishes
Screwed
Welded

Flanges
Bronze, ASA Dimensions.......................
Cast Iron, ASA Dimensions..................
Companion, Bolting-On
Forged Steel, Blind............... ..

Cranelap...........................
Screwed.............................
Slip-On Welding
Welding Neck..................
Welding Neck, Boring of
150 to 2500-Pound..........
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page
Foot Valves, Bronze  47

Iron Body  m
Proper Sizing of  427

Forged Steel
Fittings, Screwed 286-288
Fittings, Socket-Welding 293-297
Flanges, 150 to 2500-Pound 307-314
Flange Unions 291, 292
Unions  290
Valves, Angle 137-141
Valves, Check 152, 153, 160
Valves, Gate 116, 117, 120
Valves, Globe 137-141, 150

Forged Steels, Specifications for  8
Four-Way Cocks, Bronze 64, 65

Cocks, Iron  67
Friction of Fluids in Valves, Pipe, and Fittings 422-429
Full-Way Pipe-Line Gate Valves, Steel 131-133

Pipe-Line Swing Check Valves, Steel  155
Functions, Natural Trigonometric 408, 409

G
Gage Cocks  64
Garden Hose Valves  61
Gas and Air, Weight Density of  428

Line Cocks, Iron  66
Stops, Bronze  64
Vent Elbow  257

Gaskets
All Types, 150 and 300-Pound Bronze  321
All Types, 25, 125, and 250-Pound Cast Iron  322
All Types, 800-Pound Hydraulic Cast Iron  323
All Types, 150 to 1500-Pound Steel  323
Ammonia  292
For Corrosion-Resistant Alloys  321
For Large Tongue and Groove Joints  321
For Tongue and Groove Flange Unions  292
General Data  11
Rings for Ring Joints  11

Gate Valves, All-Iron, Double Disc 94, 95
Wedge Disc 70, 71,74-77, 80

Gate Valves, Bronze
Double Disc, 125-Pound 18-20
Double Disc, 150-Pound 22, 23
Hose  60
LP-Gas  24
Marine 230, 232, 236
Names of Parts  16
Quick-Opening  58
Solder-Joint, 125-Pound  17
Underwriters’, Cam Action  58
Underwriters’, Hose  60
Underwriters’, Liquefied Petroleum Gases  24
Underwriters’, 200-Pound  26
Wedge Disc, Non-Rising Stem, 100-Pound  17
Wedge Disc, Non-Rising Stem, 125-Pound 17-19, 21
Wedge Disc, Non-Rising Stem, 150-Pound................ 22
Wedge Disc, Non-Rising Stem, 200-Pound  24

Wedge Disc’ Outside Screw and Yoke, 200-Pound.. . 26
Wedge Disc, Rising Stem, 125-Pound...................... 18-20
Wedge Disc, Rising Stem, 150-Pound
Wedge Disc, Rising Stem, 200-Pound
Wedge Disc, Rising Stem, 300-Pound

Gate Valves, Cast Steel
By-Passes for
“Flex-Gate”..................................................
Gearing for
Marine .
Monel Trimmed, for Corrosive Services . .. .
Pipe-Line......................................................
Pressure-Seal Bonnet Type
150 and 300-Pound
400-Pound
600-Pound (Large Sizes)
600-Pound (Small Sizes)..............................
600-Pound, Pressure-Seal Bonnet...............
900 and 1500-Pound.....................................
900 and 1500-Pound, Pressure-Seal Bonnet
2500-Pound..................................................
2500-Pound, Pressure-Seal Bonnet.............

129, 174
....... 123-125

....... 271-274
231, 235, 236

 120
... .131 -133
........165-167
....... 123-125

....... 126, 127

....... 126, 127
. . .118, 119
. . . .165-167

. . .126, 127
. . .165-167

. .. 130
. . .165-167

G
page

Gate Valves, Corrosion-Resistant Alloy
Chrome-Nickel-Moly. (18-8 SMo) 190-193
Craneloy 20 192, 193
Nickel (3%) Cast Iron  82
Ni-Resist Cast Iron  83
Nodular (Ductile) Cast Iron  87
Plug Type (18-8 SMo)  191
Steel, Monel Trimmed  120

Gate Valves, Ferrosteel
Double Disc 94-96
Marine 230, 233
Names of Parts 72, 90
Wedge Disc 72-81

Gate Valves, Forged Steel
Monel Trimmed for Corrosive Services  120
Reduced Port 116, 117, 120
600-Pound 116, 117

Gate Valves, Iron Body
Clamp 70, 71
Double Disc, All-Iron 94, 95
Double Disc, Bronze Trimmed 92-96
Double-Disc, Names of Parts and Description 90, 91
Double Disc, 25-Pound 92, 93
Double Disc, 200-Pound W.O.G 94, 95
Double Disc, 500-Pound W.O.G  96
Wedge Disc, All-Iron 70-77, 81
Wedge Disc, Alloy Trimmed (18-8 SMo) 82, 83
Wedge Disc, Bronze Trimmed 70-81
Wedge Disc, Clamp 70, 71
Wedge Disc, Marine 230, 233
Wedge Disc, Names of Parts 70, 72, 80
Wedge Disc, Ni-Resist  83
Wedge Disc, Nodular (Ductile)  87
Wedge Disc, Process Industry  82
Wedge Disc, Quick-Opening 70, 78
Wedge Disc, Underwriters’  79
Wedge Disc, 125-Pound 72-78
Wedge Disc, 125-Pound, Clamp Gate 70, 71
Wedge Disc, 250-Pound 80, 81

Gate Valves (General)
Accessories and Parts 259-283
Butt-Welding 121-133, 165-167
By-Passes for Iron and Ferrosteel Valves  282
By-Passes for Steel Valves  129
By-Passes for Steel Pressure-Seal Bonnet Valves .... 174
Clamp, Iron Body 70, 71
Cylinder Operated 260-265
Gearing 271 -274
Hose, Bronze  60
Marine 227-236
Monel Trimmed, Steel  120
Motor Operated 266-270
Ni-Resist Cast Iron  83
Nodular (Ductile) Cast Iron  87
Pipe-Line, Cast Steel 131-133
Plug Type, 18-8 SMo  191
Pressure-Seal Bonnet, Steel 165-167
Process Industry, 3% Nickel Cast Iron Body  82
Reduced Port, Steel 116, 117, 120
Socket-Welding, Steel 117-119
Solder-Joint, Bronze  17
Underwriters’, Bronze 24, 26, 58, 60
Underwriters’, Iron Body  79

Gauge Cocks  64
Gauges, Liquid ................................. 257

Liquid Level, for Corrosive Services  198
Water  256

Gearing for Steel Angle and Globe Valves  149
For Steel, Iron, and Ferrosteel Gate Valves 271-274

Globe Valves, All-Iron
Union Bonnet  99
Yoke Bonnet  101

Globe Valves, Bronze
AAR, including Parts for  42
Bolted Bonnet, 150-Pound  34
Bolted Bonnet, 300-Pound  43
Bolted Bonnet, 2500-Pound Hydraulic  44
Composition Disc, 100-Pound  29
Composition Disc, 125-Pound  30
Composition Disc, 150-Pound  32
Composition Disc, 200-Pound  38
Composition Disc, for Liquefied Petroleum Gas  37
Lock-Shield 29, 59
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Globe Valves, Bronze—cont.
Marine
Names of Parts...................
Needle Point
Outside Screw and Yoke. . .
Plug Type Disc, 150-Pound .
Plug Type Disc, 200-Pound
Plug Type Disc, 300-Pound.
Quick-Opening, Self-Closing
Radiator...............................
Regrinding...........................
Solder-Joint.........................
Underwriters’.......................
Union End, 200-Pound. . . .
Whistle Type.......................
100-Pound............................
125-Pound............................
150-Pound...........................
200-Pound...........................
300-Pound
2500-Pound Hydraulic.......

230, 232, 236
. . 28

36
.43

. . 33
. . 38

...40, 42

...56, 57
... 59

...39, 41
... 30

. . 37
.... 59
.... 56
.... 29

. .30, 31,56
....32-34, 57

. .38, 39
......... 40-43

 44
Globe Valves, Cast Steel

Chlorine Service
Gearing for......................................
Lip-Seal Bonnet Type
Marine
Pressure-Seal Bonnet Type
Stop-Check, 300 and 600-Pound. .
Stop-Check, 900 and 1500-Pound.
150, 300, 400, 600, and 900-Pound
1500-Pound
2500-Pound

........140, 141
 149

........176-178
231, 235, 236
........168, 169
........222, 223

170, 171
143-148

........142-148

........143-149
1500-Pound, Pressure-Seal Bonnet 168, 169
1500 and 2500-Pound, Lip-Seal Bonnet 176-178
1570 and 2520 Psi at 1050 F, Lip-Seal Bonnet. . .176-178

Globe Valves, Corrosion-Resistant Alloy
Chrome-Nickel-Moly. (18-8 SMo) 190, 194-196
Chrome-Nickel-Moly. (18-8 SMo), Bar Stock  196
Craneloy 20 194, 195
Exelloy (Bar Stock)  136
Monel Trimmed  141

Globe Valves, Ferrosteel
Yoke Bonnet 100-102

Globe Valves, Forged Steel
Bar Stock  136
Chlorine Service 140, 141
Marine 231, 235, 236
Monel Trimmed for Corrosive Services  141
600-Pound 137-139
6000-Pound Hydraulic  150

Globe Valves, Iron Body
All-Iron 99-101
Composition Disc, Yoke Bonnet, 125-Pound. . . .100, 101
Diaphragm Type, Lined and Unlined 181-188
Marine 230, 233
Names of Parts  100
Nodular (Ductile) Cast Iron  233
Plug Type Disc 98, 103
Union Bonnet 98, 99, 103
Yoke Bonnet 100-102
125-Pound 100, 101
150-Pound 98 99
250-Pound  '102

Globe Valves, Malleable Iron, 1000-Pound W.O.G... 103
Globe Valves (General), AAR  42

Butt-Welding 143.-] 49
Cylinder Operated 260, 261
Diaphragm Type, Lined and Unlined 181-188
Lip-Seal Bonnet, Steel  17g_-| 79
Marine / /. 230-236
Monel Trimmed, Steel  141
Motor Operated  2G6-270
Pressure-Seal Bonnet, Steel 168 159
Quick-Opening, Bronze  56 57
Radiator  ' eg
Socket-Welding  138,139,142
Solder-Joint, Bronze  ’ on
Stop-Check, 250 to 600-Pound
Stop-Check, 900 and 1500-Pound

Government Pattern Radiator Valves.
Grease-Sealed Pipe-Line Gate Valves. .......
Ground Joint Flange Unions, Forged Steel

Unions, Forged Steel  

170-173
. . . 59
131-133

H

152,

324
3

395

. . . .48, 49
47, 49, 51
....47, 48
. . . .49, 50
....51, 52
 53
 54
 179
 175

153
160

page
Half Couplings, Forged Steel 286, 287
Hammer Blow Chain Wheels....................................... 280
Handles for Valves ...................................4/8, 279
Hastelloy “C”, Description of.....................................• • • 4
Headers, Welded . .............................................374. 375
Hpat Exchangers, Welded.................................................... vou

Transfer, Theory and Design of Pipe Coils for. . .385-387
Hexagon Plugs and Bushings, Steel............................286, 287
High Temperature Pipe Thread Compound

Tensile Cast Iron, Properties of. ..........
Horizontal Pipe Lines, Deflection of
Horizontal Lift Check Valves

Bronze, Ball Disc......................................
Bronze, Composition Disc
Bronze, 100 and 125-Pound....................
Bronze, 150-Pound...................................
Bronze, 200-Pound...................................
Bronze, 300-Pound....................................
Bronze, 2500-Pound Hydraulic...............
Cast Steel, Lip-Seal Cap..........................
Cast Steel, Pressure-Seal Cap..................
Forged Steel, 600-Pound
Forged Steel, 6000-Pound Hydraulic....
Iron Body, 125 and 150-Pound...............................106, 107

Hose Threads  62
Valves 60, 61
Valves, Marine 230, 236

Hot Water Radiator Valves  59
Hub End Gate Valves, Ferrosteel, Wedge Disc. . .74, 75, 79

Gate Valves, Ferrosteel, Underwriters’  79
Hydraulic Cylinder Operated Valves 260-265

Identification of Crane Products 12, 13
I nch -Millimeter Conversion 413-417
Indicator Floor Stands 276, 277

Posts, Standard and Underwriters’  275
Indicators for Iron Body Gate Valves  283

For Motor Operated Valves  268
Inserts, Reducer, Socket-Welding, Steel  296
Installation of Air Vent and Water Drain Valves  253

Of Pressure Regulators  246
Of Safety and Relief Valves  204
Of Steam Traps  253
Of Stop-Check Valves  220

Inverted Open Float Steam Traps 345-347
Irons, Alloy and Malleable, Specifications for  3
Iron Cocks 66, 67

Gaskets, Corrugated, Soft......................................... 11, 323
Iron Body Valves

Angle  98, 100-102
Blow-Off  218
Butterfly  99
Check . 105-114
Diaphragm Type 181 -188
Foot  111
Gate, Double Disc 89-96
Gate, Wedge Disc  69-83, 87
Globe . .97-104
Main Injection  234
Marine . 228-230, 233, 234
Pulp Stock 84, 85
Relief  216
Safety  209, 215
Screw-Down Check  234
Stop-Check  .......................... 221
Swing and Lift Check .... . . ’ ' ’ ’ ’ ' ’ ’ ' ' ’ '. ’' ’ .105-114

Joints
Cranelap
Flanged.
Lubricants for 
Pressure-Seal Line, Butt-Welding
Ring, Description
Ring, Dimensions
Swing, Bronze
Threaded Pipe 
Welded   

.363-367, 369
363-369

324
. 180

365, 366, 369
334, 335

. 257
352, 353

367
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K
Keys, Lock-Shield Valve  283
Kilogram-Pound Conversion 418, 419

Laminar Flow Conditions  423
Large O.D. Pipe, Wrought Steel  343
Laterals, Flanged, Cast Iron, ASA Dimensions  400
Lead Gaskets  292
Leather Disc Foot Valves  m

Swing Check Valves, Bronze, 125-Pound  48
Swing Check Valves, Ferrosteel, 125-Pound 108-110

Lever and Weight Safety Valves  215
Swing Check Valves, Cast Steel  157
Swing Check Valves, Ferrosteel  110

Levers for Valves 278, 279
Lift Check Valves, Bronze 47-54

Cast Steel, Lip-Seal Cap  179
Cast Steel, Pressure-Seal Cap  175
Ferrosteel  107
Forged Steel, 600-Pound 152, 153
Forged Steel, 6000-Pound Hydraulic  160
Iron Body 106, 107
Marine 230-232, 235

Line Joints, Pressure-Seal, Butt-Welding  180
Pipe, API Standard Threaded  342

Linear Conversion 413-417
Lip-Seal Bonnet Valves, Steel 176-179
Liquefied Petroleum Valves, Gate  24

Globe and Angle  37
Lift Check  49

Liquid Gauges 256, 257
Level Gauges, Corrosion-Resistant Alloy  198
Petroleum Products, Viscosity of  430

Lock Shield Gate Valves 18, 19
Globe and Angle Valves  29
Radiator Valves  59
Valves, Keys for  283

Logarithms, Common 410, 411
Long Radius Elbows, Butt-Welding, Steel... .298-301, 303

Flanged, Cast Iron, ASA Dimensions  400
Low Temperature Steels, Specifications for  7

Temperatures, Special Valves for 240, 241
Lubricants for Pipe Threads  324

M
Machine Bolts, Quantity and Size per Flanged Joint..

Sizes and Weights
Specifications for
Torque to Produce Stress and Resulting Load

Magnetic Particle Testing
Main Injection Valves...........................................
Maintenance and Assembly of Flanged Joints. .

... 3

... 398

... 106

... 103
2

227-236
. .12, 13
. . .1-13
... 412
11, 323
... 1-9
413-419
.42, 236
... 236
413-417
. . . 67
... 371
... 396

4
.. . 51
. . . 106
... 120
. . . 141
267-270
. . . 10
... 111

318
316

9, 382
.. 383
.. 14
.. 234

- „  . 384
Male and Female Facings for Flanged Material. . . .332, 333
Malleable Iron, Properties of............................
Malleable Iron Fittings, ASA Dimensions.......

Valves, Check..................................................
Valves, Globe...................................................

Manganese Bronzes, Specifications for
Marine Requirements and Products
Markings on Crane Products.............................
Materials Used in Crane Products.....................
Mensuration of Plane Figures...........................
Metallic Gaskets
Metals Used in Crane Products..........................
Metric System, Conversion Tables. ..........
Military Specifications, Valves Complying with

Standards, Valves Complying with...............
Millimeter-Inch Conversion
Mine Cocks, Iron, Spring Loaded......................
Mitre Welds..........................................................
Modulus of Elasticity of Pipe............................
Monel, Specifications for

Trimmed Valves, Bronze Lift Check.............
Trimmed Valves, Iron Lift Check.................
Trimmed Valves, Steel Gate..........................
Trimmed Valves, Steel Globe. ...............

Motor Operated Valves and Accessories
Moulded Ring Packing.......................................
Multiple Disc Foot Valves, Iron

N
page

Natural Trigonometric Functions 408, 409
Naval Bronze Rod, Specifications for  2
Navy Valves, Globe and Angle 39, 236

Valves, Check 52, 236
Needle Air Valve, Bronze  36
Needle Point Valves, Bronze  36

Valves, Steel and Exelloy Bar Stock  136
Valves, 18-8 SMo Bar Stock  196

Neoprene Lined Diaphragm Valves 186, 187
Nickel Alloy, Specifications for  4

Alloy Steels, Specifications for  5, 7
(3%) Cast Iron, Specifications for  3
(3%) Cast Iron Valves ............82, 85, 114

Nipples, Butt-Welding, Steel 298-301
Ni-Resist Cast Iron, Specifications for  3

Cast Iron Gate Valves  83
Nodular Cast Iron, Description of  3

Nodular Cast Iron, Specifications for  3
Cast Iron Valves 87, 233, 234

Non-Destructive Testing  14
Non-Return Valves See Stop-Check Valves
Normal Thread Engagement for Pipe Joints  352
Nozzle Welds  371
Nuclear Service, Valves for 238, 239

o
O. D. Pipe, Large, Wrought Steel  343
Offset Bends, Standard Type 360, 361
Open Float Steam Traps 250, 251, 253
Ordering Valve Replacement Parts 13, 259
Oval Type Pipe Coils  378
Oxygen Service, Diaphragm Valves for 184, 185

P
P/S Values for Steel Pipe  390
Packings, Sheet 11, 320

Valve 10, 11
Panels, Contactor, for Motor Operated Valves  267
Parts and Accessories for Crane Valves 259-283
Parts, Names of, Bronze Angle Valves 28, 42

Names of, Bronze Check Valves  46
Names of, Bronze Foot Valves  47
Names of, Bronze Gate Valves  16
Names of, Bronze Globe Valves 28, 42
Names of, Bronze Safety and Relief Valves  203
Names of, Corrosion-Resistant Gate Valves  192
Names of, Corrosion-Resistant Globe Valves  194
Names of, Iron Body Angle Valves  100
Names of, Iron Body Gate Valves, Clamp  70
Names of, Iron Body Gate Valves, Double Disc  90
Names of, Iron Body Gate Valves, Wedge Disc. .. .72, 80
Names of, Iron Body Globe Valves  100
Names of, Iron Body Pulp Stock Valves  84
Names of, Steel Lip-Seal Check Valves  179
Names of, Steel Pressure-Seal Gate Valves  165
Names of, Steel Pressure-Seal Globe Valves  168
Names of. Steel Pressure-Seal Stop-Check Valves.... 170
Names of, Steel Wedge Gate Valves  123
Replacement 259-283
Replacement, for AAR Bronze Valves  42
Replacement, Ordering 13, 259

Pet Cocks  64
Petroleum Gas (LP) Valves, Bronze Gate  24

Valves, Bronze Globe and Angle  37
Valves, Bronze Lift Check  49

Pipe
API Threaded Line  342
Coils 376-379
Copper  348
Lubricant and Compound  324
Steel, Allowable Stresses and Calculations 388-390
Steel, API Line  342
Steel, Double Extra Strong  341
Steel, Extra Strong  341
Steel, Large O.D  343
Steel, Seamless Pressure  343
Steel, Water Well, Reamed and Drifted  344
Steel, Standard  340
Wrought Iron  348

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 8 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/8

https://asbestosclaims.law/library/21274/8


Alphabetical Index —_ __________________n t.

 viii

page

Pipe (Data)
Bundling Schedules .......................
Coil Design, for Heat Transfer
Deflection of Horizontal Lines........ ■ • ■
Design Formula, Code for Pressure Piping
Expansion Due to Temperature Changes..
Flow Formula to Determine Size..............
Flow of Fluids Through..............................
Friction Factors...........................................
General Data...............................................
Heat Transfer through Walls
Modulus of Elasticity.................................
Spacing of Supports.........
Steel, Dimensions and Weights
Steel, Flow of Air Through........................
Steel, Flow of Steam Through
Steel, Flow of Water Through
Thermal Expansion...................................
Tolerance Table..........................................
Volume per Lineal Foot............................
Wrought Iron.............................................
Wrought Steel

.338,

394,

340, 341, 348
385-387

395
 388

344
....... 434, 435

421-442
429
339
385
396
395
345
433

.434, 435
.432

... 396
.... 339
.... 354
.... 348

346, 347, 354

351
350
352
353
324

370-375,
.. ..370,

.161-164
168, 169
.165-167
165-167

174
168, 169
... 175
170, 171
172, 173
172, 173

359
380
371
412

10
191

286, 287
.... 242
.206-208
. ... 209
.203-205
.... 275
.... 418
. . . . 419
. . . . 418
. . . . 426
.... 433

Pipe Bends -icn.3K2
Dimensions and Data ””
Fabricating Facilities
Formulas for Calculating
Length of Pipe in ■ ■ •
Minimum Radii and Tangents J°U, Jbl
Notes and Comments 4b1, JbZ
Resistance of J~6, 427
Types of 360-362
Testing of • • •

Pipe-Line Gate Valves, Steel, Class 400 and 600... .131-133
Swing Check Valves, Steel, Class 600........................ 155

Pipe Supports, Spacing of 394, 395
Pipe Threads

American Standard Straight
American Standard Taper
British Standard
Engagement Necessary to Make Tight Joint. . . .352,
Lubricant and Compound for

Piping and Valves, Flow of Fluids Through 421 -442
Unit Fabrication of 372, 373

Piping, Fabricated, Facilities for Manufacture. . . .355-359
Flange Facings and Finishes 368, 369
Flanged Joints, Description 363-367
Flanging Processes 363-367
Pipe Bends 360-362
Pipe Coils 376-379
Testing
Welded Piping
Welds Generally Used..........................

Plane Figures, Mensuration of
Plastic Core Packing
Plug Gate Valves, 18-8 SMo...................
Plugs, Steel
Polyethylene Service, Special Valves for
Pop Safety Valves, Bronze.....................

Iron Body, for Steam Heating Boilers
Names of Parts and General Data....

Posts, Indicator........................................
Pou nd-Kilogram Conversion..................
Pressure and Head Equivalents.............

Conversion...........................................
Drop in Bends and Elbows.................
Drop of Air Through Steel Pipe...............................
Drop of Compressible Fluids Through Steel Pipe 434, 435
Drop of Compressible Fluids Through Valves. 434^ 435
Drop of Water Through Steel Pipe  ’ 439
Drop Through Stop-Check Valves 172 224
Pipe, Seamless Steel  ’ 3^3
Regulators  246-249

Pressure-Seal Bonnet Valves, Steel
All Types, General Description and Ratin; 
Angle, 1500-Pound
Gate, 600 and 900-Pound 
Gate, 1500 and 2500-Pound. . /
Gate, By-Passes for 
Globe, 1500-Pound
Lift Check, 900 and 1500-Pound
Stop-Check, 900 and 1500-Pound
Stop-Check, Determining Pressure Drop.
Stop-Check, Selecting Proper Size 

Pressure-Seal Line Joints Butt-Welding
Properties of Crane Metals..................

Saturated Steam.........................................
Superheated Steam
Water  ■ ■..................................

Properties (Viscosity)
Gases and Vapors. . . . ............................
Liquid Petroleum Products......................
Steam..........................................................
Water.......................................................................

Protectors, Flange......................................................
Pulp Stock Valves

Cast Iron..................................................................
Nickel (3%) Cast Iron ........................
18-8 SMo (Narrow-Face-to-Face;.......................
Cylinder Operators for ..... i' ' '

Push Button Controls for Motor Operated Valves

Page
■ ■ 180
• . 2-9

436-439
440-442
■■■ 431

... 431

... 430

... 430

... 430

... 325

-84, 85
■ 84, 85
... 86

.262-265
... 268

Q
Quarter Bends, Standard Type  360
Questionnaire, Corrosion  202
Quick-Opening Valves, Gate, Bronze  58

Gate, Iron Body  78
Gate, Iron Body, Clamp Type  71
Globe, Bronze 56, 57
Pulp Stock, Iron Body 84, 85

R
Radial Back Cranelap Joints  365
Radiator Valves, Bronze  59

Valves, Lock-Shield  59
Valves, Lock-Shield, Keys for  283

Ratings for Crane Products, Explanation of 12, 14
For Pipe, Method of Calculating 388-390

Reamed and Drifted Pipe  344
Reduced Port Gate Valves, Steel 116, 117

Port Gate Valves, Steel, Monel Trimmed  120
Reducer Inserts, Socket-Welding, Steel  296
Reducers

Butt-Welding, Steel  302
Flanged, Cast Iron, ASA Dimensions  400
Screwed, Bronze, ASA Dimensions  397
Screwed, Cast Iron, ASA Dimensions  399
Screwed, Forged Steel, 3000-Pound W.O.G 286, 287
Screwed, Forged Steel, 6000-Pound W.O.G 286, 287
Screwed, Malleable Iron, ASA Dimensions  398
Socket-Welding, Steel 294, 295

Reducing Fittings, How to Read  404
Regulators, Pressure 246, 247

Pressure, Capacities of 248, 249
Reinforcing Welding Saddles  302
Relief Valves

'» 1335
369
287
322
322
187
320

Information and Names of Parts 
for Air and Gas.............................
for Gasoline and Noxious Gases.
for Hydraulic Service...................
for Vacuum Service
for Water, Oil, and Steam
for Water and Oil..........................

203-205
.. 215
.. 211
.. 214
..213

210
212

.216
198
281

’ ' .259-283
42

.433
’ " 434, 435

.422-425
432

298-301, 303
397-399

.10,11
. . 334,

365, 366,
.. 286,

.321,
321,
186,
.11,

General
Bronze,
Bronze,
Bronze,
Bronze,
Bronze,
Bronze, 
Iron Body, for Ammonia, Air, and Gas
18-8 SMo, for Liquids and Gases 

Renewable Discs for Valves, Composition
.eplacement -arts and Accessories for Valves

Parts for AAR Valves
Resistance of Air Through Steel Pipe

„ ,am Through Valves and Steel Pipe. . .
Oi Valves and Fittings to Flow of Fluids. . .

c> Water Through Steel Pipe.
Return Bends, Butt-Welding, Steel 

"‘3 ;‘K1 iron, ASA Dimensions
Rin<i C 'i \'onta^t°r Panels for Motor Operated Valves. 267
King Gaskets and Packing. 11

Joint Facings, Dimensions
Joints, Description.

nound Head Plugs, Steel.'.'.'.
Kubber Gaskets, “CC” 

Gaskets, Cloth Inserted 
Lined Diaphragm Valves.
oheet Packing, “CC”. 

 Alphabetical Index —cont.
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ix

Saddles, Welding
Safety Gas Vent Elbow
Safety Valves

General Information and Names of Parts 203-205
Lever and Weight, Iron Body  215
Pop, Bronze, for Steam 206, 208
Pop, Bronze, for Air and Gas 207 208
Pop, Iron Body, for Steam Heating Boilers ’ 209

Safety Relief Valves
General Information and Names of Parts 203-205
Bronze, for Steam, Water, and Oil  210
Bronze, for Gasoline and Noxious Gases  211
18-8 SMo, for Liquids and Gases  198

Saturated Steam, Properties of 436-439
Schedule 160 Butt-Welding Fittings  303

Socket-Welding Fittings 294, 295
Screw-Down Check Valves, Marine  234
Screwed Flanged Joints  363
Screwed Fittings

Bronze, ASA Dimensions  397
Cast Iron, ASA Dimensions  399
Cast Steel, 1000-Pound W.O.G  289
Forged Steel, 2000-Pound W.O.G 286-288
Forged Steel, 3000-Pound W.O.G 286-288
Forged Steel, 6000-Pound W.O.G 286-288
Malleable Iron, ASA Dimensions  398

Screwed Flanges, Bronze, ASA Dimensions  399
Cast Iron, ASA Dimensions  401
Forged Steel, 150 to 2500-Pound 307-313
Marine  231

Seamless Pressure Pipe  343
Steel Pipe 338-345

Sediment Separators  254
Selecting Size of

Air Vent Valves  252
Check Valves  427
Foot Valves  427
Pressure Regulators 247-249
Steam Traps 250, 251
Stop-Check Valves, Bolted Bonnet Type 224, 225
Stop-Check Valves, Pressure-Seal Type 172, 173
Water Drain Valves  252

Separators, Sediment  254
Service Tees, Malleable Iron, ASA Dimensions  398
Shaped Welding Nipples, Steel 298-301
Sheet Packing................................................................11, 320
Shock Effect on Valves and Fittings  14
Silicon Bronze, Specifications for  2
Siliconized Steel, Description of  4
Single Offset Bends  360
Sizing of Check and Foot Valves  427
Sliding Stem Diaphragm Valves  187
Slip-On Welding Flanges, 150 to 2500-Pound 307-313
Socket Welding Fittings, Steel 293-297

Welding Unions, Steel  290
Socket-Welding Valves

Cast Steel, Angle, Lip-Seal Bonnet
Cast Steel, Angle, Pressure-Seal Bonnet.
Cast Steel, Check, Lip-Seal Cap..............
Cast Steel, Gate, 600-Pound
Cast Steel, Gate, Pressure-Seal Bonnet..
Cast Steel, Globe, 1500-Pound.................
Cast Steel, Globe, Lip-Seal Bonnet
Cast Steel, Globe, Pressure-Seal Bonnet.
Forged Steel, Angle, 600-Pound
Forged Steel, Check, 600-Pound
Forged Steel, Gate, 600-Pound................
Forged Steel, Globe, 600-Pound

Soft Iron Gaskets, Corrugated
Solder-Joint Valves, Bronze, Gate..............

Valves, Bronze, Globe and Angle.............
Valves, Bronze, Swing Check.............  . ■

Solder-Joints, Tubing (Copper) Used With
Special Bronze, Crane, Specifications for. . .
Special Service Valves

For Atomic Power Services
For Extreme Temperatures
For High Pressures...................................
For High Vacuums....................................
For Unusual Conditions...........................
For Water Flood Injection Systems........

Spiral Pipe Coils............................................
Wound Gaskets.........................................

.176-178
.168, 169
.... 179
.118, 119
.165-167
. ... 142
.176-178
.168, 169
138, 139
152, 153
.... 117
138, 139
.11, 323

. . . . 17

.... 30

.... 46

.... 349
2

238, 239
240, 241

. ... 242

.... 243

.... 244
... 244

.... 377

. .. . 11

page
Spring Loaded Cocks, Bronze  64

Loaded Cocks, Iron  67
Sprinkler Valves, Underwriters’ Approved  184
Square Head Plugs, Steel 286, 287
Stainless Steels, Crane, Description of  5
Stainless Steel Liquid Level Gauges  198

Valves, All Types, for Special Services 237-244
Valves, Angle 194, 195
Valves, Gate 190-193
Valves, Globe 190, 194-196
Valves, Globe, 18-8 SMo Bar Stock  196
Valves, Globe, Exelloy Bar Stock  136
Valves, Pulp Stock  86
Valves, Safety Relief  198
Valves, Y-Pattem Diaphragm 184, 185, 187

Standard Pipe
Butt-Welding Fittings for 298, 302
Flow of Air Through  433
Flow of Compressible Fluids Through 434, 435
Flow of Fluids Through 421 -442
Flow of Water Through  432
Socket-Welding Fittings for 294-297
Volume per Lineal Foot  354
Wrought Iron  348
Wrought Steel 340, 345-347

Stands, Floor 268, 276, 277
Stations, Push Button Control  268
Steam, Flow Data, General 421-442

Flow Formula for Pressure Drop, Flow, and Size.... 434
Resistance in Bends and Pipe 426, 427
Resistance of Valves and Fittings to Flow of 422-425
Saturated, Properties of 436-439
Superheated, Properties of 440-442
Viscosity of  430

Steam Bronze, Specifications for  2
Traps 250, 251
Traps, Installation of  253

Steel Bushings and Plugs 286, 287
Pipe Data 346, 347
Pipe, Volume per Lineal Foot  354

Steels, Bolting, Engineering Data 9, 382, 383
Cast, Specifications for 6,7
Craneloy 20 Alloy, Specifications for  5
Forged, Specifications for  8
Stainless, Specifications for  5
18-8 S or 18-8 SMo Alloy, Specifications for  5

Stellite (“U”) Trim  4
Stem End for Universal Joint on AAR Valves  42
Stems, Extension, for Valves  277
Stop-Check Valves

Bolted Bonnet Type, General Data 219, 220
Bolted Bonnet Type, Pressure Drop 224, 225
Bolted Bonnet Type, Selecting the Proper Size. .224, 225
Cast Iron or Ferrosteel, 250-Pound  221
Cast Steel, 300-Pound  222
Cast Steel, 600-Pound  223
Cast Steel, 900-Pound, Pressure-Seal Bonnet. . . .170, 171
Cast Steel, 1500-Pound, Pressure-Seal Bonnet. . .170, 171
Pressure-Seal Type, Pressure Drop 172, 173
Pressure-Seal Type, Selecting the Proper Size. . .172, 173

Stops, Bronze  64
Straight Pipe Threads, American Standard  351
Strainers (Sediment Separators)  254
Street Elbows, Screwed, Bronze, ASA Dimensions  397

Screwed, Forged Steel, 3000-Pound W.O.G 286-288
Screwed, Forged Steel, 6000-Pound W.O.G 286-288
Screwed, Malleable Iron, ASA Dimensions  398

Stub Ends, Cranelap, Butt-Welding 298-301
Stud Bolts, Engineering Data 9, 382, 383

Quantity and Sizes per Flanged Joint  319
Types and Sizes  317

Studs 9, 382
Superheated Steam, Properties of 440-442
Supports, Pipe, Spacing of 394, 395
Swartwout Exhaust Heads  255
Swing Joints, Bronze  257
Swing Check Valves

All-Iron, 1000-Pound W.O.G  106
Bronze, Solder-Joint  46
Bronze, 125-Pound 46, 48
Bronze, 150-Pound  50
Bronze, 200-Pound  52
Bronze, 300-Pound  53
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Gate,

400
402
403

326
326
327
328
329
330
331

9, 382

Alphabetical Index — cont

298, 299
300, 301

303
303
400
397
289

.286-288
398, 399
294, 295

.10, 11
.... 420

382, 383
. 9, 382

319
• . . . 317
... 64

. 349

 213
 184
 243

. . . .259-283
 403
 280
 281
 403

. . .278, 279
12, 13

13, 259-283
 42

. . .424, 425

.. .372, 373

. . .278, 279

Swing Check Valves—cont.
Cast Steel, 150 to 2500-Pound
Cast Steel, Lever and Weight...................
Cast Steel, Pipe-Line, Class 600 .
Chrome-Nickel-Molybdenum (18-8 SMo)
Craneloy 20.......................................
Ferrosteel
Iron Body, Clearway.......................
Iron Body, Flexible Disc
Iron Body, Lever and Weight
Iron Body, Underwriters’................
Iron Body, 125-Pound
Iron Body, 250-Pound.....................
Iron Body, 1000-Pound W.O.G......
Malleable Iron, 1000-Pound W.O.G.
Marine
Nickel (3%) Cast Iron, for Process Industries
Nodular (Ductile) Cast Iron............................
Solder-Joint, Bronze

Page
360, 361
.... 275
■■■. 37
... 184

• 24, 26
■ ■ • 60
•••. 58
■... 79
■••. 37
■... 49
• ■ .. 112
. ... 36
•... 59
.... 292
.... 290
291, 292

. ... 292

. . . . 292
.372, 373
. ... 42
.... 283

154, 156-160
... 157
.155

... 197
;.... 197

108-110, 112, 113
... 112
108-110
.110

.... 112
.108-110
.... 113
... 106

........... 106
230-232, 234-236

 114
234

46

Taper Reducers, Flanged, Cast Iron, ASA Dimensions.
Taps and Drains, for Flanged Fittings, Location of. . .

For Flanged Valves, Location of
Tees

Butt-Welding, Steel, for Standard Pipe. . . .
Butt-Welding, Steel, for Extra Strong Pipe
Butt-Welding, Steel, for Double Extra Strong Pipe..
Butt-Welding, Steel, for Schedule 160 Pipe
Flanged, Iron, ASA Dimensions
Screwed, Bronze, ASA Dimensions
Screwed, Cast Steel, 1000-Pound W.O.G
Screwed, Forged Steel................
Screwed, Iron, ASA Dimensions 
Socket-Welding, Forged Steel...

Teflon Packing and Gaskets
Temperature Conversion..............
Templates for Drilling

Bronze, 150 and 300-Pound. . . .
Corrosion-Resistant, 150-Pound 
Cast Iron, 25 and 125-Pound. . .
Cast Iron, 250-Pound and 800-Pound Hydraulic. . . .
Steel, 150 and 300-Pound
Steel, 400, 600, and 900-Pound
Steel, 1500 and 2500-Pound

Templex Steel, Properties of
Templex Steel Stud Bolts

Engineering Data..........................................
General Description
Properties of
Quantity and Sizes per Flanged Joint

Testing of Crane Products
Theory of Heat Transfer Through Pipe Walls 
Thermal Expansion of Pipe...................................
Thermo-Piezo Effects of Oil at Constant Volume
Thickness, Calculation of, for Steel Pipe
Thread Compound and Lubricant for Pipe..........

Engagement
Threaded Line Pipe, API Standard

Pipe Joints.......................................................
Threads, Hose......................................

Pipe, American Standard Straight..................
Pipe, American Standard Taper..................
Pipe, British Standard Taper...............
Pipe, Normal Engagement for Pipe Joints. .! /

Three-Way Cocks, Bronze...............................
Cocks, Iron.................................

Tolerances, Pipe

U-Bends, Standard Type_.. ....................................
Underwriters’ Indicator Posts.................................

Valves, Angle, Bronze * *«** ’.*  *
Valves! Diaphragm Type, for Sprinkler Servrce
Valves, Gate, Bronze............................................
Valves, Gate, Bronze, Hose..... • .......................
Valves, Gate, Bronze, Quick-Opening................
Valves, Gate, Iron Body.......................................
Valves, Globe, Bronze...........................................
Valves, Lift Check.................................................
Valves, Swing Check ••••••••;••.......................

Union Valves, Bronze, Needle Point.......................
Valves, Bronze, Radiator......................................

Unions, Ammonia, Flange.........................................
Forged Steel............................................................
Forged Steel, Flange
Gaskets for..............................................................
Tongue and Groove Flange..................................

Unit Fabrication of Piping and Valves
Universal Joint on AAR Valves, Stem End for. . .

Type Indicator for Iron Gate Valves.................

....382, 383
........... 317
......... 9, 382

319
14, 238, 359

.385-387

.... 396

.... 14

.388-390

.... 324
352, 353
.... 342
.... 353
.... 62
.... 351
.... 350
.... 352
.... 352

. 64, 65
.... 66

Tongue and Groove Facings for Flanged Material 332, 333
And Groove Flange Unions  292

Traps, Steam, Open Float  2'-0 251 253
Trigonometric Functions, Natural  “ ' 408’409
Trims, Crane, Identification of. "a io -jo
Triplex Steel, Properties of. ’ q
Triplex Steel Stud Bolts ...................S| ““

Engineering Data
Properties of 
Quantity and Sizes per Flanged Joint 
Sizes and Weights..............................

Try Cocks, Bronze 
Tubing, Copper 

Vacuum Relief Valves.........................................
Service Diaphragm Valves.............................
Service, Special Valves for..............................

Valve Accessories and Parts.................................
By-Pass Locations...........................................
Chain Wheels...................................................
Discs..................................................................
Drain Tappings................................................
Handles............................................................
Identification...................................................
Parts and Accessories
Parts, for AAR Bronze Valves......................
Resistance to Flow of Fluids.........................
Unit Fabrication.............................................
Wheels..............................................................

Valves
AAR Bronze, and Parts for...........................
Air Vent, Automatic.......................................
Ammonia...........................................................
Angle, Bronze
Angle Bronze, Federal Specification Types.
Angle, Iron.......................................................
Angle, Steel
Angle, Steel, Lip-Seal Bonnet
Angle, Steel, Pressure-Seal Bonnet..............
Bar Stock, Steel and Exelloy.......................
Bar Stock, 18-8 SMo........
Blow-Off...........................................
Butterfly...........................................................
Cargo Oil....................................................
Check, Bronze
Check, Bronze, Federal Specification Types
Check, Corrosion-Resistant............................
Check, Iron
Check, Steel
Check, Steel, Lip-Seal Cap..........
Check, Steel, Pressure-Seal Cap..
Chlorine
Clamp Gate, Iron Body...................
Corrosion-Resistant
Corrosion-Resistant, Diaphragm Type
Corrosion-Resistant, Special Service Types 
Cryogenic
Cylinder Operated
Diaphragm Type
Ductile Cast Iron, Gate. . !
Extended Bonnet Tvoe
"Flex-Gate”  . . . .'.
Flexible Disc, Gate, Cast Steel ." !
Flexible Disc, Swing Check, Iron Body.....
Foot, Bronze
Foot, Iron Bodv
Gate, "  ....................................

 42
 252
 216

27-43, 59, 61
............ 31, 32
. .98, 100-102
........ 135-149
........ 176-178

. .168, 169
.... 136
.... 196
... 218
. .58, 99
.... 233

............ 45-54
48, 49
 197

........ 105-114

........ 151-160
.. 179
.. 175

........140, 141
70, 71

189-202
181-188
237-244

240
260-265

........181-188
. 87

........  240, 241
. . .123-125

........123-125

........108-110
47

n . .......................... ........ . . 111
„ „ Bronze................................................... 15-26, 58> 60
Gate, Bronze, Federal Specification Types. .18-20, 22, 23
Gate, Corrosion-Resistant 120 190-193
Gate, Iron and Alloy Iron, Wedge Disc . . . 69-87
Gate, Iron, Double Disc  . . 89-96
Gate, Iron, Federal Specification Types. 74-77, 80, 94-96

Alphabetical Index — cont. xi
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Valves—cont.
Gate, Steel 115-134
Gate, Steel, Pressure-Seal Bonnet 165-167
Globe, Bronze 27-44
Globe, Bronze, Federal Specification Types 31, 32
Globe, Bronze Quick-Opening, Self-Closing 56, 57
Globe, Corrosion-Resistant 141, 190, 194-196
Globe, Iron 97-104
Globe, Steel 135-150
Globe, Steel, Lip-Seal Bonnet 176-178
Globe, Steel, Pressure-Seal Bonnet 168, 169
Hose 60, 61
Lever and Weight Safety  215
Lever and Weight Swing Check 110, 157
Lip-Seal Bonnet, Steel 176-179
Liquefied Petroleum Gas 24, 37, 49
Lock-Shield, Gate 18, 19
Lock-Shield, Globe and Angle 29, 59
Main Injection  234
Marine 227-236
Military Standard Types  236
Military Specification Types 42, 236
Motor Operated 266-270
N eedle Air  36
N eedle Point Globe and Angle, Bronze  36
Needle Point Globe and Angle, Bar Stock.........
N eoprene-Lined, Diaphragm Type......................
Nickel (3%) Cast Iron, Gate...............................
Ni-Resist Cast Iron, Gate....................................
Nodular Cast Iron, Gate......................................
Nodular Cast Iron, Globe and Angle..................
Nodular Cast Iron, Swing Check.........................
Pipe-Line, Steel Gate............................................
Pipe-Line, Steel Swing Check..............................
Plug Gate...............................................................
Pop Safety and Safety Relief...............................
Pressure Regulating..............................................
Pressure-Seal Bonnet, Steel..................................
Pulp Stock..............................................................
Quick-Opening, Bronze.........................................
Quick-Opening, Iron.............................................
Radiator.................................................................
Relief.......................................................................
Rubber Lined, Diaphragm Type.........................
Safety and Relief...................................................
Screw-Down Check............................................. •
Solder-Joint ‘
Special Service Types...........................................
Stop-Check, 250, 300, and 600-Pound.................
Stop-Check, 900 and 1500-Pound
Underwriters’ Diaphragm.....................................
Underwriters’ Gate, Bronze
Underwriters’ Gate, Bronze, Hose
Underwriters’ Gate, Ferrosteel and Iron
Underwriters’ Globe and Angle, Bronze
Underwriters’ Lift Check, Bronze
Underwriters’ Swing Check, Ferrosteel and Iron.
Vacuum Relief.......................................................
Water Drain..........................................................
Water Flood...........................................................
Whistle Type

Vent, Safety Gas........................................................

. .136, 196
 186
 82
 384
 87
 233
 234

. .131-133
 155
 191

..206-211

..246-249

. .162-175

.... 84-86

....56-58
... 71, 78
 59

. .212-216
 186

..203-216
........ 234
17, 30, 46
..237-244
..219-225
.170, 171

 184
26
60
79
37
49

112
213
252
244
56

VUIIL, OUICLJ . ............................................................... - - 357
Venturi Type Pipe-Line Gate Valves, Steel 131-143
Vertical Check Valves, Bronze..................................  ■ • 4®
Viscosity of Gases and Liquid Petroleum Products. . 430, 431
Volume per Lineal Foot of Pipe...................................... 354

w
page

Wall Thickness of Steel Pipe, Calculation of 388-390
Water Flow Through Steel Pipe  432

Flow Through Valves, Fittings, and Pipe 421-442
Pressure Drop, In Elbows and Bends  426
Properties of  431
Resistance of Valves and Fittings to Flow of. . . .424, 425

Water Drain Valves, Ball Float Type  252
Flood Injection Valves  244
Gauges 256, 257

Weight And Lever Safety Valves  215
And Lever Swing Check Valves, Cast Iron  110
And Lever Swing Check Valves, Cast Steel  157
Conversion Tables 413, 418, 419
Density of Air and Gases  428

Welded Flanged Joints  367
Piping, Description 370, 371
Piping, Crane Shop Fabricating Facilities 356-359
Piping Headers :.........................................374, 375
Piping, Heat Exchangers, Double Pipe  380
Piping, Types of Welds  371
Bevels for Valves, Fittings, and Flanges  306

Welding
Fittings, Butt Type 298-306
Fittings, Socket Type 294-297
Flanges, Forged Steel, 150 to 2500-Pound 307-314
Neck Flanges, Boring of  314
Valves, Angle, Steel 138, 143-148
Valves, Angle, Steel, Lip-Seal Bonnet 176-178
Valves, Angle, Steel, Pressure-Seal Bonnet 168-171
Valves, Check, Steel 152, 155-160
Valves, Check, Steel, Lip-Seal Cap  179
Valves, Check, Steel, Pressure-Seal Cap  175
Valves, Gate, Steel 117-119, 123-133
Valves, Gate, Steel, Pressure-Seal Bonnet 165-167
Valves, Globe, Steel 138, 142-148
Valves, Globe, Steel, Lip-Seal Bonnet 176-178
Valves, Globe, Steel, Pressure-Seal Bonnet 168-171
Valves, Marine 231, 235

Welds, Types Generally Used  371
Wheels, Chain, for Valves  280

Valve 278, 279
Whistle Type Valves, Bronze  56
Wiring Diagrams for Motor Operated Valves  270
Wooden Flange Protectors  325
Wrenches for Bronze and Iron Cocks  68
Wrought Iron and Steel Pipe and Data 337-348, 354

Iron Butt-Welding Fittings 298, 300

Y-Bends, Bronze, ASA Dimensions  397
Iron, ASA Dimensions 398, 400
Forged Steel, Screwed 286-288
Forged Steel, Socket-Welding 294, 295

Y-Pattern Blow-Off Valves  218
Diaphragm Valves 181 -188
Globe Valves, Pressure-Seal Bonnet 168-171
Sediment Separators  254
Stop-Check Valves 219-225
Stop Check Valves, Pressure-Seal Bonnet 170, 171
Swing Check Valves, Bronze 52, 53
Swing Check Valves, Cast Steel  154
Swing Check Valves, 18-8 SMo and Craneloy 20. . . . 197
Valves for Special Services 240, 241, 243, 244

A colored paper insert near the center of the
book is the key to an easy-to-use Sectional
Index. Regular valve and fitting catalog users
will find this feature unusually convenient.

For Numerical Index, see pages xii Io xiv.
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XII

Numerical Index
Products designated by letters, or having letter prefixes,
are listed at the end of the numerical index; see page xiv.

Cat. No. 1 ’age

1 Valve 31
1 Disc 281
1 Bend 360
1-F 68
1-M 68
1-S 68
1% 360

2 Valve 31
2 Bend 360
2E 81
2-F 68
2-M 68
2-S 68

3 360
3 E 81
3-F 68
3-S 68
3% 360

4 Disc 281
4 Bend 360
4-F 68
4 M 68
4 S 68

5 360
5-F 68
5-S 68

6 Disc 281
6 Bend 360
6-F 68
6-S 68
6%-S 68

7 Valve 32
7 Bend 360
7-E 81
7-F 68
7-S 68

7% Valve 57
7% Bend 360
7%e
7%-S

81
68

8 360
8-F 68
8-S 68

9 Valve 32
9 Bend 360
9-S 68

10 Disc 281
10 Bend 360
10-S 68

11 360
11-s 68
12 281
12-S 68
121/z 56
14 E 81
14% P 33
16% P 33
17 32

Cat. No. ’age

20 48
20 E 102
21 E 102
23 E 102
27 49

28 E 221
28 XU 222
28% XU 222
29 48

30 E 221
30 XU 222
301/2 XU 222
31 49

32 X 125
32 X-F 125
32 XR 125
32 XR-F 125
32 XU 125
32 XU-F 125

33 U 125
33 U-F 125
33 X 125
33 X-F 125

33 XR 125
33 XR-F 125
33 XU 125
33 XU-F 125

33% u 125
33i/2 U-F 125
33i/2 x 125
331/2 X-F 125

331/2 XR 125
33% XR-F 125
331/2 XU 125
33i/2 XU-F 125

34 48
341/2 48
36 52
38 52
38 E 113
39 E 113
44 58

46 X 125
46 X-F 125
46 XR 125
46 XR-F 125
46 XU 125
46 XU-F 125

47 X 125
47 X-F 125
47 XR 125
47 XR-F 125
47 XU | 125
47 XU-F 125
471/2 X | 125
471/2 X-F 125
47i/2 XR j 125
47i/2 XR-F 125
471/2 XU 125
471/2 XU-F ! 125

Cat. No. Page
■

50 61
57 36
58 61

61 U 127
61 X 127
61 XR 127
6iy2 U 127
61% XR 127

67 G 59
68 G 59
70 39
71 39
72 52

76 E 53
76 U 127
76 X 127
76 XR 127

761/2 U 127
761/2 X 127
761/2 XR 127

80 E 65
83 U 127
83 X 127
83 XR 127

831/2 U 127
831/2 X 127
831/2 XR 127

85 36
87 P 43
87 U 127
87 X 127
87 XR 127

871/2 P 43
871/z U 127
871/2 X 127
871/2 XR 127

88 36
89 36
97 47

WO

117 61
130 37
131 37
132 49
142 X 146
142 XR 146
143 X 146
143 XR 146
143% X 146
1431/2 XR 146
145 X 146
145 XR 146

147 X 158
147i/2 X 158
148 X 158

Cat. No. Page
-----*=

151 U 146
151 X 146
151 XR 146
1511/2 u 146
151 % X 146
1511/2 XR 146

153 U 146
153 X 146
153 XR 146
158 X 158
159 X 158
1591/2 X 158

161 U 146
161 X 146
161 XR 146
161% U 146
161% XR 146

163 U 146
163 X 146
163 XR 146
169 X 158
1691/2 X 158

171 U 146
171 X 146
171 XR 146
1711/2 U 146
1711/z X 146
1711/2 XR 146

173 U 146
173 X 146
173 XR 146
17314 U 146
173% X 146
1731/2 XR 146

175 X 158
1751/2 X 158
179 U 223
1791/2 U 223
180 U 223
180% U 223
183 U 146
183 X 146
183 XR 146
1831/2 U 146
1831/2 X 146
1831/2 XR 146
185 U 146
185 X 146
185 XR 146
187 X 158
1871/2 X 158
189 U 146
189 X 146
189 XR 146
189% u 146
1891/2 X 146
1891/2 XR ! 146
197 283198 283199 283

Cat. No. Page

199 X 158
199V2 X 158

200

212 P
214 P
218
222 H

38
38
51

136

222 SS 196
222 X 136
2221/2 H 136
223 H 136
2231/2 H 136

225 H 150
227 H 160
229 C 38
235 H 44
237 H 54

239 C 51
240 286
241 286
242 286
243 286

245 286
250 65
250 H 290
251 H 290
252 65

252 H 290
254 65
254 H 290
254 P 103
255 P 103

256 65
265 H 290
266 65
268 65
269 65
270 64
290 E 308
291 E 308
292 E 308
294 E 308
296 E 308
297 E 308
298 64

300

300 257306 64307 64
308 286309 286
3141/2 P 98316% P 98319 67

Cat. No.

320
324
325
326
330 D

331
331 E
332
335 E
336 E

339
340 D
340 E
341 E
343 E

3461/2
350
350 E
350%
351

351 E
3511/4
352 E
353
353 E

3531/4
354 E

358 E

359
359 E
360 E
362 E
366

366 E
3661/z
367
368
372

372 E
3721/2
373
373 E
3731/2

375
376
376 E
376 P
377 P

380 Valve
380 Elbow
381 Valve
381 Tee
382

382 P
383 Valve
383 Cross
383 P
384

Page

66
66
66
66

291

66
298

67
298
298

67
291

96
96
96

106
101
298

99
101

298
101
298
101
298

101
298

99
298
302

101
302
302

41
107

53
106
107
107
109

298
109
109
298
109

112
215

42
42
42

99
286

99
286
286

40
110
286

40
286

Numerical Index
XIII

D
(continued)

Cat. No. Page Cat. No. Page Cat. No.
1
Page

384 P 40 472 E 300 658 E 308
386 286 473 75 660 286
387 286 473 E 300 661 286
388 286 475% 77 662 286
389 286 480 95 663 286

390 218 481 95 664 286
391 218 483 95 664 E 308
393 218 484% 71 665 286
393% 218 485% 71 666 286
394 111 486% 71 667 286

394% 111 487% 71 668 286
395 111 488 71 673 E 303
395% 111 488% 71 676 U 166— 490 71 676-U7 166

490% 71 693 E 308
400 492 71 694 E 308

^472
410 17 494 71
424 24 494% 71 700
426 24 496 E 308

428 19 497 E 300 700 64
428-UB 20 701 39
429 22 702 64
430 19 500 708 64
430-UB 20 711 39

431 22 510 275 712 64
431 E 300 520 275 724 64
431-UB 23 552 E 303 730 64
432 58 553 E 303 734 64
435 22 554 308 744 64

435-UB 23 554 E 303 760 D 289
436 E 300 554% 308 762 D 289
437 22 556 308 764 D 289
438 19 556% 308 776 U 166
439 19 558% 308 776-U7 166

440 19 568 308 783-U 166
441 19 572 308 783-U7 166
450 E 300 573 E 303 787 U 166
451 60 574 298 787-U7 166
451 E 300 — 791 93

452 E 300 600 793% 93
453 60 797 U 166
453 E 300 — 797-U7 166
454 E 300 600 286 —
457 E 300 601 286

800
458 E 300 602 286
459 26 608Vi 56
459 E 302 623% E 26 814 65
460 75 627 256 853 E 308
460 E 302 628 256 854 E 308

461 75 630 256 855 E 308
462 75 631 256 856 E 308
462% 79 634 E 25 857 E 308
464% 77 636 E 25 858 E 308
465 77 651 E 308 862 E 308

465% 77 652 E 303
467 79 653 E 303 900
470 78 654 E 303
471 78 656 E 308
472 75 657 E 308 900 255

Cat. No. Page

901 255
960 247
976 252
977 252
988% 254

989% 254
990% 254
991% 254
994 D 254

WOO

1083

1128
1130
1151
1155 V

95

214
214
216
213

1200

1228 66

1240 Valve 29
1240 Elbow 294
1241 Valve 29
1241 Tec 294
1242 294

1243 294
1245 294
1246 Valve 47
1246Coupl‘g 294
1247 294

1249 294
1250 Valve 29
1250 Insert 296
1251 29
1260 29

1261 29
1262 E 308
1263 E 308
1265 E 308
1266 E 308

1267 E 308
1294 E 308
1295 E 308

1300

1303 46
1310 30
1310% 30

1311 30
1320 17
1380 294
1381 294
1382 294

Cat. No. Page
________

1383 294
1385 294
1386 294
1387 294
1389 294

1390 296

1400

1425 85
1429 85
1431 85
1447 85

1450 86
1460 294
1461 294
1462 294
1463 294

1465 294
1466 294
1467 294
1469 294
1490 132

1490-TF 132
1490-GS 132
1491 132
1491-TF 132
1491-GS 132

1494 132
1494-TF 132
1494-GS 132
1495 132
1495-TF 132

1495-GS 132

1500

1556 E 308
1557 E 308
1558 E 308
1562 E 308
1565 E 308

1586% 257
1589 292
1591% 292
1594 E 308
1595 E 308

1600

1600
1600-KF

185
185

1600-RN 185
1600-SB 185

Cat. No.
1
Page

1610 I 185
1610-KF 185
1610-RN 185
1610-SB 185

1611 185
1611-KF 185
1611-RN 185
1611-SB 185

1615 186
1615-RN 186

1620 185
1620-KF 185
1620-RN 185
1620-SB - 185

1621 185
1621-KF 185
1621-RN : 185
1621-SB ‘ 185

1630 1 185
1630-KF 185
1630-RN 185
1630-SB 185

1631 185
1631-KF 185
1631-RN 185
1631-SB 185

1640 155
1641 155

1644-TF 140
1645-TF 140
1650 185
1651 185
1652 185

1654-TF 140
1660 294
1661 294
1662 294
1663 294

1665 294
1666 294
1667 294
1669 294
1670 83

1671 83

1690 132
1690-GS 132
1690-TF 132

1691 132
1691-GS 132
1691-TF 132

1694 132
1694-GS 132
1694-TF 132

1695 132
1695-GS 132
1695-TF 132
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XIV
Numerical Index

(concluded)

Cat. No.Page PageCat. No.PageCat. No.
Page

_
PageCat. No.Cat. No.

D-ZB-D
2500

200006000

E 278

F 278876465 X40003600

7000

A-B

A 278

5000

3800

139
139

153
154

187
187
187
187

20044
20045

195
197
197
197

197
197
197

193
193

K
K

M
M

S
S

263
263
263
263
263

274
278

2500
2501
2550
2551
2568

3620 XW
3621 XW
3624 XW
3634 XU

3640 XW
3641 XW

3670 X
3674 X
3682 X
3686 X

117
117

119
119
120
119

137
137
137
116

141
139
139
139

139
139
141
139
139

152
152
152
152

142
142

4197
4199

4270
4271
4272
4273
4297
4299

4437
4467

50
50

177
177
177
177

59
59
59
59

234
234

21
233

187
187
187
187

187
187
187
187

187
187
187
187

34
34

187
187
187
187

187
187
187
187

18813
18826
18827
18829

18851
18854
18870
18898

20010
20011
20012
20013

20026
20027
20029

190
193
193
191

191
198
244
198

195
195
195
195

278
263
263
263
263
263
263
263
263
263
263

B-30
B-31
B-32
B-33
B-34

B-35
B-36
B-37
B-38
B-39
B-40
B-41
B-42
B-43

263
263
263
263
263

263
263
263
263
263
263
263
263
263

263
263
263
263
263
263
263
263

263
263
263
263
263
263
263
263
263

263
263
263
263
263
263
263
263
263
263
263

263
263
263
263
263
263
263
263
263
263

L
L

N
N

O
P

263
263
263
263
263
263
263
263

263
263
263
263
263

263
263
263
263
263
263
263
263
263

263
263
263
263
263
263
263
263
263
263
263

278
349

274
274

2601
2606
2611
2612

2614
2651
2668
2674

3605 L
3605 XU

3607-XU
3611 XU
3615 A
3615 XU

3652 XW
3653 XW
3656 A
3656 XW
3657 XW

3692 XS
3694 X

120
117
117

187
187
187
187
187
187

18840
18844
18845
18850

278
349

274
278

274
278

3604 A
3604 L
3604 XU

3644 A
3644 XW
3645 XW
3648 XW

278
263
263
263
263
263
263
263
263

D-14
D-15
D-16
D-17
D-18
D-19
D-20
D-21

18801
18810
18811
18812

C-13
C-14
C-15
C-16
C-17
C-18
C-19
C-20
C-21
C-22
C-23

278
349

4033
4063
4066-U7
4067-U7
4068-U7
4069-U7

5600
5600-KF
5600-RN
5600-SB

3844 U
3852 U

5610
5610-KF
5610-RN
5610-SB

5631
5631-KF
5631-RN
5631-SB

5621
5621-KF
5621-RN
5621-SB

5630
5630-KF
5630-RN
5630-SB

H-15
H-16
H-17
H-18
H-19
H-20
H-21
H-22
H-23
H-24
H-25

Gearing
Wheel

5615
5615-RN
5620
5620-KF
5620-RN
5620-SB

Handle
Tubing

Gearing
Wheel

D-9
D-10
D-ll
D-12
D-13

Wheel
Tubing

Wheel
Tubing

263
263
263
263
263
263
263
263
263

263
263
263
263
263
263
263
263
263
263

5611
5611-KF
5611-RN
5611-SB

C-l
C-2
C-3
C-4
C-5
C-6
C-7
C-8
C-9

H-6
H-7
H-8
H-9
H-10
H-ll
H-12
H-13
H-14

H-l
H-2
H-3
H-4
H-5

B-20
B-21
B-22
B-23
B-24
B-25
B-26
B-27
B-28
B-29

j 190
195

. 195
195

B-ll
B-12
B-13
B-14
B-15
B-16
B-17
B-18
B-19

B-44
B-45
B-46
B-47
B-48
B-49
B-50
B-51

B
B-l
B-2
B-3
B-4
B-5
B-6
B-7
B-8
B-9
B-10

C-24
C-25
C-26
C-27
C-28
C-29
C-30
C-31
C-32
C-33

D
D-l
D-2
D-3
D-4
D-5
D-6
D-7
D-8

Cat. No. Page

3866 U 177
3867 U 177
3868 U 177
3869 U 177

3886 XU 179
3888 XU 179

206
206
207
207
209

208
210
212
212

3900

3966-U7
3967-U7

177
177

212 3968-U7 177
208 3969-U7 177
211 3986-XU7 179
215 3988-XU7 179

7140 U
7150 U

175
175

7186-U7 171
7188-U7 171
7189 U 169
7189-U7 169

7192-U7 171
7194-U7 171

78U-U7 166

7852-U7 169
7853-U7 169

9000

9810 250
9812 250
9814 250
9820 250

14400

14477 82
14493 114

--------------------------------------------------------------------------------------------------------- j

SECTION 2

Crane Metals and Materials
Bronzes
Steam Bronze................
Special Bronze...............
Naval Bronze Rod.........
Cast Silicon Bronze........
Cast Manganese Bronze

ASTM B62.
ASTM B61.
ASTM B21.
ASTM B198
ASTM B 1 32

page 2
page 2
page 2
page 2
page 2

Cast and Malleable Irons
Cast Iron.............................
Ferrosteel..........................
High Tensile Strength Iron

ASTM B 126, Class A.........................................page 3
ASTM B 126, Class B......................................... page 3
ASTM B 126, Class C.........................................page 3

3% Nickel Cast Iron........................................................................................................................................
Nodular Cast Iron.............................................................ASTM A 395.........................................................
Ni-Resist Cast Iron............................................................................................................................................
Ni-Resist Nodular Cast Iron.............................................................................................................................
Malleable Iron...................................................................ASTM A 338.........................................................

page 3
page 3
page 3
page 3
page 3

Nickel, Aluminum, and Chromium Alloys
No. 49 Cast Nickel Alloy................................................................................................................................ page 4
Cast Aluminum Alloy........................................................................................................................................ page 4
Cast Monel........................................................................................................................................................ page 4
Hastelloy Alloy C............................................................................................................................................. page 4
Stellite................................................................................................................................................................page 4

Stainless Steels
Exelloy................................................................................
Hardened Stainless Steel (“500 Brinell").....................
1 8-8 S Alloy Cast Steel..................................................
1 8-8 SMo Alloy Cast Steel............................................
Craneloy 20 Alloy Cast Steel........................................

ASTM A 1 82, Grade F6....................................page 5
AISI Type 420.....................................................page 5
ASTM A 296 and A 351, Grade CF-8........... page 5
ASTM A 296 and A 351, Grade CF-8M.... page 5
..............................................................................page 5

Cast Steels
Carbon Cast Steel.................................... .......................ASTM A 21 6, Grade WCB................................page 6
No. 4 Carbon-Molybdenum Alloy Cast Steel.............. ASTM A 217, Grade WC1............................... page 6
No. 7 Chromium-Molybdenum Alloy Cast Steel...........ASTM A 217, Grade WC6............................... page 6
No. 9 Chromium-Molybdenum Alloy Cast Steel...........ASTM A 21 7, Grade WC9............................... page 6
No. 5 Chromium-Molybdenum Alloy Cast Steel.......... ASTM A 217, Grade C5....................................page 7

Cast Steels — For Low Temperature Service
No. 15 Alloy Cast Steel.................................................................................................................................page 7
Carbon Cast Steel........................................................... ASTM A 352, Grade LCB.................................. page 7
Carbon-Molybdenum Alloy Cast Steel......................... ASTM A 352, Grade LC1..................................page 7
No. 3 Nickel Alloy Cast Steel........................................ ASTM A 352, Grade LC2..................................page 7
"Arctic" Nickel Alloy Cast Steel.................................... ASTM A 352, Grade LC3.................................. page 7

Forged Steels
Carbon Forged Steels.....................................................ASTM A 105, A 1 81, and A 234......................page 8
No. 7 Chromium-Molybdenum Alloy Forged Steel... .ASTM A 182, Grade Fl 1................................. page 8
No. 9 Chromium-Molybdenum Alloy Forged Steel... .ASTM A 182, Grade F22................................. page 8
No. 5 Chromium-Molybdenum Alloy Forged Steel... .ASTM A 182, Grade F5a................................. page 8

Siliconized Steel............................................................................................................................................ page 4

Miscellaneous Materials
Bolting Materials..............................................................................................................................................page 9
Valve Packings.............................................................................................................................................. page 10
Sheet Packings and Gaskets....................................................................................................................... page 1 1
Composition Discs.......................................................................................................................................... page 1 1

Identification and Marking of Crane Products....................................................................pages 12 and 13

Crane Tests and Working Pressures...................................................................................................... page 14

Increase in Pressure Due to Expansion of Liquids.............................................................................page 14

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 12 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/12

https://asbestosclaims.law/library/21274/12


_______ ________________ Metals and Matl;ri„i.
________ ______________ “

2 ————— —— "
Crane Bronzes

CRANE STEAM BRONZE AS™ B 62
Crane Steam Bronze, widely used for valves,
fittings, and other products, is recommended tor
temperatures up to 450 F. The metal is classine
as "Leaded Red Brass" in ASTM B 119 (Standard
Classification of Cast Copper-Base Alloys). It is
commonly known as Eighty-Five and Three rives
(85-5-5-5).

Chemical Requirements Minimum Maximum
Copper.......................... 84.0 86.0
Tin................................ ..% 4.0 6.0
Lead.............................. ..% 4.0 6.0
Zinc............................... 4.0 6.0
Nickel........................... 1.0

Tensile Requirements
Tensile strength............ .psi 30,000
Yield strength............... .psi 14,000
Elongation in 2 inches. 20

ASTM B 198
CRANE CAST SILICON BRONZE Alloy 13g
Crane Cast Silicon Bronze has good strength and
ductility and offers excellent resistance to corro­
sion. This metal is used as a valve trim material.

Chemical Requirements
Copper
Lead..................................
Zinc
Silicon

%
%
%
%

Tensile Requirements
Tensile strength psi
Yield strength.. psi
Elongation in 2 inches... %

Minimum
78.0

12.0
3.0

60,000
24,000

16

Maximum
84.5

0.5
16.0
5.0

CRANE SPECIAL BRONZE ASTM B61
Crane Special Bronze is a high grade alloy used
in valves and other products recommended for the
higher pressures and for temperatures up to 550 F.
It is classified as "Leaded Tin Bronze" in ASTM
Btig (Standard Classification of Cast Copper-
Base Alloys).

Chemical Requirements Minimum Maximum
Copper......................... ..% 86.0 90.0
Tin................................ 5.5 6.5
Lead............................. 1.0 2.0
Zinc.............................. 3.0 5.0
Nickel........................... 1.0

Tensile Requirements
Tensile strength............ .psi 34,000
Yield strength............... . psi 16,000
Elongation in 2 inches. 22

CRANE NAVAL
BRONZE ROD
Crane Naval Bronze Rod is
and other valve parts which 
bearing qualities and resistance to wear. These
properties, plus the strength and corrosion resis­
tance of copper-base alloys, make this material
ideally suitable for stems.

ASTM B21
Alloy B, Hard Temper

used for stem material
require unusually good

Chemical Requirements
Copper %
‘in................................... %Lead ft

I ron <>;
Zinc %
Elements other than above %

Tensile Requirements
Tensile strength  p.-j
Yield strength p. j
Elongation in 2 inches..

Minimum Maximum
59.0 (>2 0
0.5 H)
0.4 1.0

0.10
(remainder)

0.10

Minimum Minimum
l-inch Overt-inch

diameter diameter
and less to2^-inch
b7.(M 62 000
45.000 37000

H 15

CRANE NO. 9 and NO. 11
CAST MANGANESE BRONZES

ASTM B 1 32
Alloys A and B

Crane No. 9 (Alloy A) and No. 11 (Alloy B) Cast
Manganese Bronzes were developed in order to pro­
vide stem metals that would withstand the great
torsional and tensile strains to which this valve
part is subjected.

The unusually good bearing qualities of these metals
offer excellent resistance to wear; this, combined
with strength and the good corrosion resistance
typical of copper-base alloys, has extended the use
of Crane No. 9 and No. 11 Cast Manganese Bronzes
to yoke sleeves and yoke bushings of iron and steel
valves for a wide variety of services.

Crane No. 9 Cast Manganese Bronze has chemical
and tensile requirements as follows:

Chemical Requirements
Copper
Lead......................
Tin
Manganese
Aluminum
1 ron
Zinc

%
%
%
%
%
%
%

Tensile Requirements
I ensile strength  Ds;

Yield strength pSj
Elongation in 2 inches. . . %

Minimum
56.0
0.5

Maximum
62.0

1.5
1.5
1.5
1.5
2.0

(remainder)

60,000
20,000

15

Ciane No. 11 Cast Manganese Bronze has chemical
and tensile requirements as follows:

Chemical Requirements
Copper. ... or
Lead.. ..................ft
rm
Manganese  "ft
Aluminum ' "ft
I ron  ..............m
Zinc ft

Tensile Requirements
1 ensile strength
Yield strength 
Elongation in 2 inches

psi
psi

Minimum
55.0
0.5

Maximum
60.0

1.5
1.5
3.5
3.0
3.0

(remainder)

80,000
32,000

15

Metals and Materials
------ 3

Crane Cast and Malleable Irons
CRANE CAST IRON,
FERROSTEEL, and HIGH ASTM A 126
TENSILE STRENGTH IRON Classes A, B, and C
Crane Cast Iron is regularly produced in three
grades . . . Cast Iron, Ferrosteel, and High Tensile
Strength Iron. These metals are recommended for
temperatures up to 450 F.

Each grade is particularly suited to provide uni­
form density, soundness, and close grain within a
specific range of thicknesses of sections employed
in the production of Crane cast iron valves.

Cast Iron is used for valves having light metal
sections, Ferrosteel is used for sections of medium
metal thicknesses, and High Tensile Strength Iron
is used for the heavier metal sections.

Crane Cast Iron
ASTM A 126, Class A

Chemical Requirements
Sulfur..............................
Phosphorus.....................

• %
• %

Minimum Maximum
0.12
0.75

Tensile Requirements
Tensile strength..............psi
Transverse strength, pounds
Deflection at center, .inches

21,000
2,200

0.10

Crane Ferrosteel
ASTM A 126, Class B

Chemical Requirements
Sulfur..............................
Phosphorus.....................

• %
■ %

Minimum Maximum
0.12
0.75

Tensile Requirements
Tensile strength..............psi
Transverse strength. pounds
Deflection at center. . inches

31,000
3,300
0.12

Crane High Tensile Strength Iron
ASTM A 126, Class C

Chemical Requirements
Sulfur.......................... ...%

Minimum Maximum
0.12

Phosphorus................. ...% 0.75
Alloying elements. . . . ...% 2.0

Tensile Requirements
Tensile strength......... 41,000
Transverse strength. pounds 4,000
Deflection at center. . inches 0.12

CRANE 3% NICKEL CAST IRON
Crane 3% Nickel Cast Iron has tensile requirements
comparable to ASTM A 126, Class B, and is used for
corrosive services where ordinary gray iron is not
adequate. The metal is used in valves for the pulp,
paper, and petroleum industries. All pressure-con­
taining castings of this iron are identified with the
symbol "3NI".

Chemical Requirements Minimum
Nickel % 7.75
Sulfur %
Phosphorus %

Tensile Requirements
Tensile strength psi 31,000
Transverse strength.pounds 3,300
Deflection at center. inches 0.12

Maximum
3.25
0.12
0.40

CRANE NODULAR CAST IRON ASTM A 395
Crane Nodular Cast Iron, also known as ductile or
spheroidal iron, is cast iron with the graphite sub­
stantially in spherical shape and reasonably free
of flake graphite. This results in a cast iron having
high strength and good ductility. The corrosion
resistance of nodular iron is approximately the same
as that of gray iron. All pressure-containing cast­
ings of this iron are identified with the symbol “NCF'.

Chemical Requirements
Total Carbon %
Silicon %
Phosphorus %

Tensile Requirements
Tensile strength psi
Yield strength psi
Elongation in 2 inches. . . %

Minimum
3.0

Maximum

' 2.75
0.08

60,000
45,000

15

NI-RESIST CAST IRON Type II, Copper-Free
Ni-Resist Cast Iron is used where the physical prop­
erties of cast iron suffice but where greater resistance
to corrosion is required. This copper-free alloy is
generally selected for applications where copper
contamination cannot be tolerated. All pressure­
containing castings of this iron are identified with
the symbol "NR2". Ni-Resist is the registered
trade-mark of the International Nickel Com­
pany, Inc.

Chemical Requirements
Carbon %
Manganese %
Phosphorus %
Sulfur %
Silicon %
Chromium %
Nickel %
Copper %
Iron %

Tensile Requirements
Tensile strength psi

Minimum

L00

1.00
1.75

18.00

Maximum
3.00
1.50
0.30
0.12
2.80
2.50

22.00
0.50

(remainder)

25,000

NI-RESIST NODULAR CAST IRON
Ni-Resist Nodular Cast Iron has excellent bearing
qualities, high melting point, strength, ductility,
and good resistance to atmospheric corrosion. It
is especially suitable for use in yoke sleeves, yoke
bushings, and similar applications. Ni-Resist is the
registered trade-mark of the International Nickel
Company, Inc.

CRANE MALLEABLE IRON ASTM A 338
Crane Malleable Iron used in valves is characterized
by pressure tightness, stiffness, and toughness, the
latter property being an especially valuable one for
piping materials subjected to expansion and con­
traction stresses and shock.

Tensile Requirements
Tensile strength psi
Yield point psi
Elongation in 2 inches. . . %

Minimum
50,000
32,500

10
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4
Crane Nickel, Aluminum,

and Chromium Alloys

CRANE NO. 49 CAST NICKEL ALLOY
Crane No. 49 Cast Nickel Alloy possesses excellent
bearing qualities and corrosion resistance. Witn
hardness up to 235 BHN, it withstands wear and
erosion at steam temperatures up to 850 r un­
usually well.
The seating combination of Crane No. 49 Alloy and
Crane Exelloy used in steel valves (known as XR
trim) is particularly satisfactory for steam, water,
air, oil, gas, and other non-lubricating and rela­
tively non-corrosive gases and liquids like gasoline,
fuel oil, etc. Valves with XR trim are also well
suited for low viscosity oils such as are used in
hydraulic systems, especially where seating loads
are extremely high.

Tensile Requirements
Tensile strength..............psi

Chemical Requirements
Nickel...............................%
Tin....................................%
Copper............................. %
Silicon.............................. %
Manganese.......................%
Phosphorus...................... %
Iron.................................. %

Minimum Maximum
52.00 56.00
10.50 13.00
30.50 34.00

0.40
0.30 0.75
0.40 1.00
1.00 2.00

60,000

CAST MONEL
Cast Monel is a high strength nickel-copper allov
containing approximately two-thirds nickel and
one-third copper. It has excellent resistance to
corrosion by many acids, alkalies, salt solutions
food products, organic substances, and many other
miscellaneous fluids. Among non-ferrous alloys.
Monel is outstanding for handling solutions of the
alkalies and it is widely used wherever the avoid­
ance of copper contamination is not imperative.
All pressure-containing castings of this alloy are
identified with the symbol "NI-CU". Monel is the
registered trade-mark of the International Nickel
Company, Inc.

Chemical Requirements
Nickel...............................%
Copper..............................%
Iron...................................%
Manganese.......................%
Aluminum........................ %
Silicon...............................%
Carbon............................. %

Minimum Maximum
62.00 68.00
26.00 33.00

2.50
1.50
0.50
2.00
0.35

Tensile Requirements
Tensile strength..............psi 65,000
Yield strength................. psi 32,500
Elongation in 2 inches. . .% 25

CRANE CAST ALUMINUM ALLOY
Crane Cast Aluminum Alloy is light in weight, has
good corrosion resistance for many services, and
its impact strength is retained at extremely low
temperatures. All pressure-containing castings of
this alloy are identified with the symbol "AL".

Chemical Requirements
Copper............................. %
Iron.................................. %
Silicon.............................. %
Manganese.......................%
Magnesium...................... %
Zinc.................................. %
1 itanium..........................%
Other elements... .each—%
Other elements... .total—%
/Muminum........................ %

Tonsils Requirements
Tensile strength..............psi
Elongation in 2 inches. .. %

Minimum Maximum
0.25
0.6

6.5 7.5
0.35

0.20 0.40
0.35
0.25
0.05
0.15

(remainder)

21,000
3.0

Designation of Seating Metals
Catalog numbers of Crane Steel Valves have a
letter suffix which indicates the material of
the disc and body seat ring, as follows
“A”. . . Monel
“L” . . . 18-8 SMo or Type 31 b Stainless Steel
“U”. . . .Stellite
“X”... Exelloy
“XR”. Exelloy to No. 49 Nickel Alloy
“XU”. . .Exelloy to Stellite
“XW” Exelloy to “500 Brinell

Stainless Steel

HASTELLOY*  ALLOY C

Hastelloy Alloy C is a nickel-molybdenum-
chromium-iron alloy. Its tensile strength and
hardness are comparable to that of alloy steel. It
withstands strong oxidizing conditions such as
those encountered with free chlorine and aqueous
solutions containing chlorine. All parts made of
this alloy are identified with the symbol "HC .

CRANE STELLITE*  TRIM

Stellite, a cobalt-chromium-tungsten alloy, is a
hard facing material deposited on steel discs or
body rings of high pressure-temperature steel
valves. It is known as U trim.
Stellite is recommended where service conditions
are especially severe, particularly in modern steam
power plants operating at elevated temperatures.
Its extreme hardness when cold (Brinell number
375 minimum) is maintained almost unimpaired at
re ‘'eat. Stellite withstands corrosion and erosion
unusually well, and it displays excellent resistance
o wear, seizure, galling, and abrasion.

*Hastelloy and Stellit
marks of I he Union e are registered trade-

Carbide Corporation

Crane Soliconized Sfteel
, (Crane Patent No. 2,897 093)

cormsion1?^^ SteC' ,s resis^nt to wear and
an 1 e L f m g°°d bearin« Qualities. A tvpical
gfinds■ iJ I h'S material is its use for packing
o Sil eon ^°n.and Stecl valves The surface

L „th silicon
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Crane Exelloy Crane Stainless Steels
ASTM A 1 82, Grade F6, and AISI Type 41 0

Crane Exelloy is a specially processed corrosion and
heat resisting AISI Type 410 chromium steel. It
is heat-treated to various hardness ranges depend­
ing upon its application for use in a valve part.
As a stem material, it is heat-treated to obtain
high strength and good wearing properties. It also
possesses good resistance to corrosion by atmos­
phere; and by steam, gas, air, oil and hot oil vapors.
As a seating material, it is heat-treated to secure
greater hardness depending upon the valve part, the
hardness of some parts being in excess of 3 50 BHN.
With this high hardness . . . which effectively resists
scratching, scoring, or indentation by hard particles
. . . is combined adequate strength and ductility,
and excellent resistance to wear, seizure, galling,
erosion, oxidation, and corrosion.
Crane Exelloy has been more universally suitable
for valve seats in oil service than any other material.
Crane Exelloy used in steel valves is known as
X trim. All parts made of Exelloy are marked
with the symbol "X".

Chemical Requirements
Carbon..............................%
Manganese....................... %
Phosphorus.......................%
Sulfur................................%
Silicon............................... %
Nickel............................... %
Chromium........................%

Tensile Requirements
(for Stem Material)
Tensile strength..............psi
Yield point...................... psi
Elongation in 2 inches... %
Reduction of area............%
Brinell hardness number....

Minimum Maximum
0.12
1.00
0.040
0.030
1.00
0.50

11.5 13.5

100,000
80,000

20
60

225 255

Crane Hardened
Stainless Steel

"500 Brinell"
AISI Type 420

Crane "500 Brinell" Stainless Steel is heat-treated
to an unusually high hardness for services where
foreign materials in the fluids handled could have
adverse effects on the seating surfaces. Because of
high hardness through heat treatment, this material
is used for seats and discs in plug type bronze and
iron globe and angle valves, and also for discs in
small steel globe and angle valves. 11 possesses corro­
sion resistance comparable to that of Crane Exelloy.

Chemical Requirements
Carbon............................. %
Manganese.......................%
Phosphorus...................... %
Sulfur............................... %
Silicon.............................. %
Nickel...............................%
Chromium........................%

Minimum
0.20

12.00

Maximum
0.24
0.75
0.03
0.03
0.50
0.50

14.00

CRANE 18-8 S ASTM A 296 and A 351
ALLOY CAST STEEL Grade CF-8
Crane 18-8 S, an austenitic stainless steel, has
excellent corrosion resistance to many fluids and
is especially suitable for use on some nitric acid
services. Castings are heat-treated for maximum
corrosion resistance. It is comparable in composi­
tion to AISI Type 304 wrought stainless steel. All
pressure-containing castings are marked “18-8 S".

Chemical Requirements
Carbon..............................%
Manganese....................... %
Phosphorus.......................%
Sulfur................................%
Silicon............................... %
Chromium........................ %
Nickel............................... %
Tensile Requirements
Tensile strength..............psi
Yield point...................... psi
Elongation in 2 inches... %

Minimum

18.0
8.0

Maximum
0.08
1.50
0.040
0.040
2.00

21.0
11.0

70,000
28,000

35

CRANE 18-8 SMo
ALLOY CAST STEEL

ASTM A 296 and A 351
Grade CF-8M

Crane 18-8 SMo is an austenitic stainless steel
containing molybdenum which imparts greater re­
sistance to pitting type of corrosion and higher
resistance to general corrosion than the 18-8 S type.
Castings are heat-treated for maximum corrosion
resistance. This metal is comparable in composition
to AISI Type 316 wrought stainless steel. All pres­
sure-containing castings are marked "18-8 SMo".

CRANELOY 20 ALLOY CAST STEEL

Chemical Requirements Minimum Maximum
Carbon.......................... 0.08
Manganese................... 1.50
Phosphorus................... ..% 0.040
Sulfur............................ 0.040
Silicon........................... ..% 1.50
Chromium.................... ..% 18.0 21.0
Nickel........................... ..% 9.0 12.0
Molybdenum................ 2.0 3.0
Tensile Requirements
Tensile strength.......... .psi 70,000
Yield point.................. .psi 30,000
Elongation in 2 inches. 30

Craneloy 20, developed primarily for sulfuric acid
service, has good corrosion resistance over a wide
range of concentrations. Its use is being expanded
into other services both under oxidizing and reduc­
ing conditions where its corrosion resistance is
superior to that of austenitic steels. Castings are
heat-treated for maximum corrosion resistance. All
pressure-containing castings are marked "C 20".
In the absence of standard requirements for alloy
of this type, the Crane properties for this material
are established as follows:

Chemical Requirements Minimum Maximum
Carbon......................... 0.07
Silicon........................... 0/ 1.00
Chromium.................... cy 19 00
Nickel........................... 28.00
Copper.......................... • • % 3.50
Molybdenum............... 2.00
Tensile Requirements
Tensile strength.......... .psi 65,000
Yield point.............. .psi 30,000
Elongation in 2 inches. • • % 35

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 14 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/14

https://asbestosclaims.law/library/21274/14


Metals and Material,

Crane Cast Steels

GENERAL
Cast Steel is ideally suited for the multitude ot
services that are beyond the scope of bronze and
iron. Its superior strength and toughness, and its
resistance to piping strains, vibration, shock, and
damage by fire, afford reliable protection when
safety and utility are desired.
To provide for the widely varied services to which
steel valves and fittings are subjected, Crane reg­
ularly produces a number of different types of
quality cast steels. The tensile requirements listed
are the minima required by standard specifications,
whenever they are applicable.
All steel castings are heat-treated, proper to their
design and composition, to obtain the optimum
properties for the service for which they are recom­
mended. All pressure-containing castings are
marked with the standard ASTM symbol to
indicate the type of steel from which they are made.

CRANE CARBON ASTM A 216
CAST STEEL Grade WCB
Crane Carbon Cast Steel is suitable for use on
saturated or superheated steam, cold or hot water,
cold or hot non-corrosive oil, gas, air, and other
fluids. It has a carbon content not exceeding 0.30
per cent, which assures good welding qualities.
All pressure-containing castings of this steel are
identified with the ASTM symbol "WCB".

CRANE NO. 4

Chemical Requirements Minimum Maximum
Carbon......................... •% 0.30
Manganese................... .% 1.00
Phosphorus................... • % 0.05
Sulfur........................... • % 0.06
Silicon........................... •% 0.60
Tensile Requirements
Tensile strength.......... 70,000
Yield point.................. 36,000
Elongation in 2 inches. 22
Reduction of area........ 35

CARBON-MOLYBDENUM
ALLOY CAST STEEL

ASTM A 217
Grade WC1

Crane No. 4 Carbon-Molybdenum Alloy Cast Steel
has high temperature properties which make it
suitable for service conditions that fall between
those for carbon steel and chromium-molybdenum
steel. The demand for this metal is diminishing
and it is generally being replaced by Crane No. 7
a much superior and more highly alloyed steel’
All pressure-containing castings of this steel are
identified with the ASTM symbol “WCi".

Chemical Requirements
Carbon
Manganese
Phosphorus
Sulfur
Silicon
Molybdenum
Tonsilo Requirements

Minimum Maximum
% ■ • 025
% 0.50 0.80
fa ■■■■ 0.05
,'<> • - • • 0.0b

• • 0.60
0.45 0.65

65,000
35,000

24
35

Tensile strength psi
Yield point.............
Elongation in 2 inches... %
Reduction of area. . ',

ASTM A 217
Grade WC6

CRANE NO. 7
CHROMIUM-MOLYBDENUM
ALLOY CAST STEEL
Crane No 7 Chromium-Molybdenum Alloy Cast
Steel was introduced when it became apparent that
steels need a substantial chromium content to sta­
bilize them against graphitization under the operat­
ing conditions of welded power piping systems.
For the purposes of welded piping systems, Crane
No 7 Steel has been found highly satisfactory for
its weldability and, when operating at high tem­
peratures, for its stability and high strength.
The use of 1.00 to 1.50 per cent chromium and of
0.45 to 0.65 per cent molybdenum as the principal
alloying elements establishes the stability of the
steel against graphitization and, at the same time,
assures excellent strength retention at elevated
temperatures. Combined with these qualities is
ready weldability, not usually associated with
chromium-bearing steels, but made possible by the
low carbon content comparable to that of the pipe.
Crane No. 7 Steel is regularly used in Crane
Pressure-Seal Bonnet Valves and Lip-Seal Bonnet
Valves. All pressure-containing castings are iden­
tified with the ASTM symbol "WC6".

Chemical Requirements
Carbon „................. %
Manganese %
Phosphorus %
Sulfur %
Silicon %
Chromium %
Molybdenum %
Tensile Requirements
Tensile strength psi
Yield point psi
Elongation in 2 inches... %
Reduction of area %

Minimum

0.50

TOO
0.45

Maximum
0.20
0.80
0.05
0.06
0.60
1.50
0.65

70,000
40,000

20
35

CRANE NO. 9
CHROMIUM-MOLYBDENUM
ALLOY CAST STEEL

ASTM A 217
Grade WC9

Crane No. q Chromium-Molybdenum Alloy Cast
Steel was developed for high temperature service,
where it possesses strength and creep resistance
somewhat greater than Crane No. 7 Steel. It is a
weldable steel recommended for the extreme tem-
peiature conditions encountered in modern power
plants and refineries.
All pressure-containing castings of this steel are
identified with the ASTM symbol "WCq".

Chemical Requirements
Carbon. . . 07

Minimum Maximum
0.18
0.70
0.05
0.06
0.60
2.75
1.20

Manganese. . • /o07 0.40Phosphorus...............
Sulfur. .

• • /o
..%07

Silicon. . • ■ /o0/
Chromium. . ■ • /o07 2.00

0.90Molybdenum.............
fonsilo Requirements
1 ensile strength.
Yield point . . 70,000

40,000
20
35

Elongation in 2 inches
Keduction of area

■ psi

Metals and Materials
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Crane Cast Steels
CRANE NO. 5
CHROMIUM-MOLYBDENUM ASTM A 217
ALLOY CAST STEEL Grade C5
Crane No. 5 Chromium-Molybdenum Alloy Cast
Steel is unusually strong at normal temperatures
and, at high temperatures, possesses exceptional
strength and offers excellent resistance to creep,
erosion, and scaling.
Crane No. 5 Steel is ideal for severe service, par­
ticularly in high temperature oil refinery service
where corrosion resistance is essential. Since heat­
treatment after welding is desirable, this steel is
best adapted to products having flanged or threaded
ends. All pressure-containing castings are identi­
fied with the ASTM symbol “C5".

Chemical Requirements
Carbon..........................

Minimum Maximum
0.20

Manganese.................... 0.40 0.70
Phosphorus................... 0.05
Sulfur............................ ..% 0.06
Silicon........................... ..% 0.75
Chromium.................... ..% 4.00 6.50
Molybdenum................ 0.45 0.65
Tensile Requirements
Tensile strength............ 90,000
Yield point..................... 60,000
Elongation in 2 inches. 18
Reduction of area........ 35

CRANE NO. 15 ALLOY CAST STEEL
Crane No. 15 Alloy Cast Steel possesses high
strength and is recommended particularly for nor­
mal atmospheric temperature service where the
high strength is required. Castings are used for
discs in steel pipe-line gate valves.

Chomical Requirements
Carbon
Manganese
Phosphorus
Sulfur................................
Silicon
Chromium
Nickel
Molybdenum

%
%
%
%
%
%
%
%

Tensile Requirements
Tensile strength psi
Yield point psi
Elongation in 2 inches. .. %
Reduction of area............%

Minimum
0.30

90,000
60,000

18
35

Maximum
0.40
1.00
0.05
0.06
0.60

1.75

ASTM A 352
Grade LCB

be heat-treated to

CRANE CARBON CAST STEEL
For Low Temperature Service
Crane Carbon Cast Steel can
retain impact resistance at temperatures as low as
minus 50 F. All pressure-containing castings that
are heat-treated are identified with the AS 1M
symbol "LCB". Chemical requirements are the
same as those for regular Carbon Cast Steel
(ASTM A 216; see facing page).

Tonsilo Requirements
Tensile strength Ps|
Yield point. ........................................ P5,1
Elongation in 2 inches zo
Reduction of area................................../o

Minimum
65,000
35,000

24
35

Impact Strength
Charpy keyhole notch

at — 50 F............................footpounds l>

CRANE CARBON-MOLYBDENUM
ALLOY CAST STEEL ASTM A 352
For Low Temperature Service Grade LC1
Crane Carbon-Molybdenum Alloy Cast Steel can
be heat-treated to retain its toughness at tem­
peratures as low as minus 75 F. All pressure-con­
taining castings that are heat-treated are identified
with the ASTM symbol “LCi ". Impact strength
(Charpy keyhole notch at minus 75 F) is 15 foot
pounds minimum. Chemical and tensile require­
ments are the same as those for Crane No. 4 Carbon-
Molybdenum Cast Steel; see facing page.

2

CRANE NO. 3 ASTM A 352
NICKEL ALLOY CAST STEEL Grade LC2
Crane No. 3 Nickel Alloy Cast Steel provides
excellent tensile and impact strength at sub-zero
temperatures and is especially recommended for
use at temperatures down to minus 100 F. All
pressure-containing castings are identified with the

CRANE “ARCTIC”
NICKEL ALLOY CAST STEEL

ASTM symbol “LCz" and the test temperature
Chemical Requirements Minimum Maximum
Carbon............................ ■ % 0.25
Manganese..................... • % 0.50 0.80
Phosphorus..................... .% 0.050
Sulfur.............................. ■ % 0.050
Silicon............................. • % 0.60
Nickel............................. .% 2.6 3.0
Tensile Requirements
Tensile strength............ .psi 65,000
Yield point.................... .psi 40,000
Elongation in 2 inches. . .% 24
Reduction of area.......... .% 35
Impact Strength
Charpy keyhole notch

at — 100 F. . . foot pounds 15

ASTM A 352
Grade LC3

For sub-zero temperatures substantially lower than
those for which Crane No. 3 Nickel Alloy Cast
Steel is recommended, Crane Metallurgists devel­
oped Crane "Arctic" Nickel Alloy Cast Steel. All
castings are heat-treated to develop the required
physical properties. Inquiries should include
specifications of the intended service.
All pressure-containing castings are identified with
the ASTMsymbol "LC3” and the test temperature.
The trademark “ARCTIC" is registered in the
U.S. Patent Office.

Chomical Requirements
Carbon %
Manganese %
Phosphorus %
Sulfur %
Silicon %
Nickel %
Tonsilo Requirements
Tensile strength psi
Yield point psi
Elongation in 2 inches. . . %
Reduction of area %
Impact Strongth
Charpy keyhole notch

at —150 F . foot pounds

Minimum

6.50

3.6’

Maximum
0.15
0.80
0.050
0.050
0.60
4.0

65,000
40,000

24
35

15
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Crane Forged Steels
, . hv Crane to provide for widely varied

Paralleling the variety of Cast Steels produ .> ls While chemical composition
services, is a corresponding group ol crane b exactly the same, in general
and physical properties of the forged and material is the full equivalent of the
characteristics and ultimate utility, the o g eveiop the optimum properties for
cast. Steel forgings are carefully heat-treated to develop P
the services for which they are recommended.
The recommendations for Crane Cast Steels and the sundpoFn^of
equally applicable to Crane Forged Steels, see pages 6 and From the standpoint oi
life and service there is no difference; both metals are component parts oi a complete
U„e Forgings have 1 h"|hly refined grain, with physical properties well in excess of

recognized minimum requirements.

CRANE CARBON ASTM A 105, Grade 11
FORGED STEELS ASTM A 234, Grade B
Crane Carbon Forged Steels, like the cast material,
are ideally suited for a multitude of services that
are beyond the scope of bronze or iron.
Crane forged steel products such as valve bodies
and bonnets, flanges of the 400-pound pressure
class and higher, and fittings are heat-treated to
meet the requirements of ASTM A 105, Grade II
and ASTM A 234, Grade B.

Chemical Requirements
Carbon..................

Minimum
0.22

Maximum
0.35

Manganese................... 0.90
Phosphorus.................. 0.04
Sulfur.................. 0.05
Silicon........................... 0.15 0.30
Tensile Requirements
Tensile strength.......... . .psi 70,000
Yield point.................. . .psi 36,000
Elongation in 2 inches.. 22
Reduction of area........ 30

ASTM A 181, Grade II
Crane forged steel products which are not regularly
heat-treated, such as 150 and 300-pound flanges,
a re made of steel con forming to ASTM A 181, Grade
II. This steel meets the same chemical and tensile
requirements as the carbon steels described above
except that elongation in 2 inches is 18 per cent and
reduction of area is 24 per cent.

ASTM A 182
Grade Fl 1

CRANE NO. 7
CHROMIUM-MOLYBDENUM
ALLOY FORGED STEEL ____
Crane No. 7 Chromium-Molybdenum Alloy Forged
bteel, like the cast material, combines ready welda­
bility with excellent strength retention and is not
subject to graphitization at elevated temperatures
All pressure-containing forgings of this steel are
identified with the ASTM symbol "Fi 1".

Chomical Roquiromonts
Carbon.............................%
Manganese.......................%
Phosphorus...................... %
Sulfur...............................%
Silicon.............................. %
Chromium....................... %
Molybdenum............. • •. %
Tonsilo Roquiromonts
Tensile strength.........  . .psi
Yield point......................pSj
Elongation in 2 inches. . %
Reduction of area........... (/(

Minimum
0.10
0.30

0.50
1.00
0.45

Maximum
0.20
0.80
0.040
0.040
1.00
1.50
0.65

70,000
40,000

20
30

CRANE NO. 9
CHROMIUM-MOLYBDENUM ASTM A 1 82
ALLOY FORGED STEEL Grade F22
Crane No. 9 Chromium-Molybdenum Alloy Forged
Steel possesses somewhat greater strength and
creep resistance than Crane No. 7 Steel.
Crane No. 9 is a weldable steel developed for the
extreme temperature conditions encountered in
modern power plants and refineries.
All pressure-containing forgings of this steel are
identified with the ASTM symbol "F22".

Chemical Requirements
Carbon..........................

Minimum Maximum
0.15

Manganese................... 0.30 0.60
Phosphorus................... 0.040
Sulfur................ 0.040
Silicon........................... ..% 0.50
Chromium.................... 2.66 2.50
Molybdenum............... 0.90 1.10
Tensile Requirements
Tensile strength.......... 70,000
Yield point......... 40,000
Elongation in 2 inches. . .% 20
Reduction of area........ 30

ASTM A 1 82
Grade F5a

CRANE NO. 5
CHROMIUM-MOLYBDENUM
ALLOY FORGED STEEL _____ ...
Crane No. 5 Chromium-Molybdenum Forged Steel,

1 e the cast material, offers unusually high reten-
lon of strength and creep resistance plus excellent

resistance to erosion and scaling at high tempera-

It is ideal for severe service, particularly in high
temperature oil refinery service where corrosion
resistance is essential.

Minimum

%

50

4.0
0.45

90.000
65.000

Maximum
0.25
0.60
0.040
0.030
0.50
0.50
6.0
0.65

Elen?reS^Ure'?°TaininR f°r8ir>gs of this steel are
identified with the ASTM symbol "Fja".

Chemical Roquiromonis
Carbon
Manganese. .. /
Phosphorus...
Sulfur................ .........
Silicon. .
Nickci■
Chromium.......... or
Molybdenum.......... (y
Tonsilo Requirements
I ensile strength.......... psi
* icld point
Elongation in 2 inches' ' w'
deduction of area ' 07

Metals and Materials
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Crane Bolting Materials

In the manufacture of Crane Valves and in bolting flanged valves,
fittings, and flanges together to form a complete piping system,
the following bolting materials are regularly used:

Machine Bolts, Studs, Stud Bolts, and Nuts
Bolts for temperatures up to 500 F are made from steel complying
with ASTM Specification A 307, Grade B.
This steel has a minimum tensile strength of 5 5,000 pounds per square
inch.
Nuts regularly used with machine bolts are hot pressed steel conform­
ing to ASTM Specification A 307.
Studs and stud bolts for temperatures up to 500 F, used primarily
for high pressure hydraulic service, are made from cold rolled steel
complying with ASTM Specification A 108, Open Hearth free-
cutting grade.
Nuts regularly used with cold rolled steel studs and stud bolts are
cold formed steel conforming to ASTM Specification A 307.

Alloy Steel Studs and Stud Bolts
Crane pioneered in the development of alloy steel bolting. For many
years, Crane Triplex Steel has been recognized as the highest quality
bolting material for services at temperatures beyond the range of
carbon steel.
Crane Templex Steel resulted from much study and experience with
high temperature composition and stands as the highest quality
bolting material for services at temperatures beyond the range of
other ferritic alloy steels.

Crane Triplex Steel is a chromium-molybdenum alloy
of marked stability. It retains its strength unusually
well at elevated temperatures and offers better
resistance to creep than most high grade alloy steel
bolting materials. Special heat-treatment, by
quenching and drawing, produces a dense, uniform,
and fine grain with superior physical properties.
The uniformly satisfactory results secured with
Triplex Steel stud bolts in thousands of steel valve
and fitting installations, many of which — particu­
larly in oil refineries — have been operating under
extreme pressures and temperatures, is a fitting
testimonial of their excellence.
This steel is regularly used in the bonnet bolting of
Crane bolted bonnet carbon steel valves and all
Pressure-Seal Bonnet
valves.

Crane Triplex Steel sub­
stantially exceeds mini­
mum requirements of
ASTM Specification
A 193, Grade B7.

Crane Templex Steel is a chromium-molybdenum-
vanadium alloy developed by Crane. Its unusual
strength and remarkable stability at elevated tem­
peratures is the result of the molybdenum and vana­
dium combined with special heat-treatment.
The exacting heat-treatment developed by Crane
Laboratories is the secret of the superiority of Crane
Templex Steel. In addition to uniform grain and
excellent physical properties, it produces a definite
carbide size in the microstructure of the material,
resulting in maximum creep resistance—this resis­
tance is much greater than offered in other bolting
steels on the market today.
This steel, ideal for exceptionally high temperatures.
is regularly used in the bonnet bolting of Crane "U"

trimmed bolted bonnet
Crane alloy steel valves.

1 emplex
average Crane Templex Steel
145,000 substantially exceeds
118.000 minimum requirements

57 of ASTM Specification
285-320 A 193, Grade B14.

Physical Properties

ASTM Crane
Min- Triplex
imum average

Tensile strength...................... psi 125,000 134.000
Yield point.............................. psi 105,000 116,000
Elongation in 2 inches... per cent 16 20
Reduction of area..........percent 50 57
Brinell hardness number... range 260-320 270-300

BoltsNuts for Alloy Steel Studs and Stud
Crane Triplex and Templex Steel studs and stud A 194, Grade 2H. Having a Brinell hardness number
bolts use hot forged, medium carbon steel, oil- of 250 minimum, the nuts are capable of developing
quenched nuts conforming to ASTM Specification the full strength of the stud.
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10 Crane Valve Packings

Metals and Mat,.ril|i

Packing for Small Size
Bronze and Iron Body Valves

The homogenous type of endless molded
ring packing is used in small size bronze
and iron body valves. They are made
in various shapes to fit each size stuffing
box.

, mnnv tvoes of valves designed for specific purposes
foXe arc'many types of valve packings to handle various liquid'
and eases Hmvever since the common lines of valves can be divided
intt three general classes .... and since these three classes handle
hXlk of service conditions encountered today . . . Crane by care-

M seteetton of packing, particularly in regard to quality and adapta-
Mitv in the intended service, has been able to standardize on relati vely
few types. These packing types are used in the following valves.

,. Bronze and iron body valves for moderate pressures and for tern-
peratures up to 550 F.

2. Steel valves for high pressure service at temperatures up to 1200 F.
3. Corrosion-resistant valves and valves with special trim for chemical

and corrosive services.

Packing for Large Size
Bronze and Iron Body Valves

The large size bronze and iron body
valves use a plastic core packing similar
to the type used in the smaller size valves,
but with an asbestos jacket and a cor­
rosion inhibitor added.

Packing for Steel Valves
Steel valves for use in high pressure,
high temperature service require an
extremely tough, yet pliable, construction.
Crane valves use plastic cores encased
in a jacket of Inconel wire and yarn.
The cutaway of a straight section of the
packing shows how the Inconel wire
supports the core.

Packing for Valves
For Corrosive Services

Teflon, a proven material in corrosive
services, is used in Crane stainless steel
valves and in valves for chlorine service.

Packings for Bronze and Iron Body Valves
Crane bronze and iron body valves in the smaller sizes (usually 2-inch
and smaller) use packing made of endless molded rings; larger sizes
have plastic cores encased in woven asbestos. The packings are suit­
able for steam, water, oil, gas, liquefied petroleum gases, gasoline,
and air. Although the packings generally are suitable for temper­
atures up to 550 F, the pressure-temperature ratings specified for
the individual valves apply. All rings are accurately die-formed to
fit into stuffing boxes with minimum effort.
Endless molded rings (illustrated at upper left) are formed from a
homogenous mass consisting principally of asbestos filler, graphite,
and binder. The fiber length is carefully determined and the per­
centage of asbestos and graphite accurately apportioned to maintain
deformable qualities in each ring.

Core packing (see second illustration at left) consists of a plastic
core encased in an asbestos jacket. The core material is essentially
the same as that used in the molded ring packing; the length of asbestos
fiber is carefully determined, and a corrosion inhibitor is added.
Jaickets are generally comprised of a commercial grade yarn or braid.
After the braid is applied to the core, the packing is drawn through
T, *8"5  binder and graphite to provide adequate external lubrication.

ri.n^s are the split-type so that they are easily slipped on the stem.
e lagonally cut ends provide a bevel joint for good sealing when

the gland is pulled up. 6 6

Packing for Steel Valves

th^utmos^ir? f°r high pressure-temperature service demand
mateS“ari In Crane valves- the corC
will not harden • °S an^ ®raPj1‘te witb a minimum of binder which
packing under HmdSerVfef. he cores are soft enough so that the
the stuffing box wtT ai?c Pressure> conform to the shape of

SS inserts In each strand of trlple-A

the strength needed t< ' l.ls.tl'ltlo9): suPPort the cores and provide8 needed to withstand high pressure and temperature.

Packing for Valves for Corrosive Service
Valves used in chemiml nn/i
packing problems. Teflon se!?ices present the greatest
within its temperature k tetrafluoroethylene), when used
all chemicals, liquids, and p-iseJ'"Proven Ver^ e^ective against almost
efficiency offered by the '"v" ri ecause °f the flexibility and general
tion), Teflon "V Rjn„s ,)f. h 'in« instruction (see bottom illustra­
te in Crane 18-8 SMo and ’ave been selected for regular
corrosive services and in steel v',ltry V stainless steel valves for

steel valves for chlorine service.

Metals and Materials

— 11

Crane Sheet Packings and Gaskets
C.C. Rubber Sheet Packing
C.C. Rubber Sheet Packing is a high grade rubber
composition packing compounded to a special for­
mula and manufactured solely for Crane. It is ex­
ceptionally tough, durable, and resilient. Frequent.
careful tests throughout the manufacturing process
assure high, uniform quality.

This packing is recommended for all pressures in
services such as saturated steam, hot and cold
water, air, and gas.

C.C. Rubber is available in rolled sheets (page 320)
or in finished cut gasket shapes (pages 321 and 322).

Teflon Gaskets
Teflon flat ring gaskets (or Cranite full face gaskets;
see adjacent column) are recommended for use with
18-8 and Craneloy 20 stainless steel end flanges.
Solid Teflon (Du Pont tetrafluoroethylene resin) is
tough and is particularly characterized by chemical
inertness, making it ideal for such use. In fact, these
qualities have led to the regular use of Teflon for
bonnet gaskets in Crane corrosion-resistant valves.

Normally, for end flange use, gasket dimensions
conforming to ASA B 16.21 are satisfactory. If
crevice corrosion is a factor in handling a particular
solution, consideration should be given to a change
in the inside diameter.

Cranite Sheet Packing
Cranite is a superior gasket material prepared from
selected long fiber asbestos, cross-laminated to
secure exceptional strength and durability. It has
a high and uniform compressive strength, does not
deteriorate with age, and is ideally suited for use
with water, air, gas, gasoline, ammonia, steam, oil,
acids, alkalies, etc. It is used for temperatures
up to 750 F.

Cranite is approved by the Underwriters' Labora­
tories, Inc. (National Board of Fire Underwriters),
for use on hazardous liquids.

Cranite is available in flat sheets (page 320), in
finished cut gasket shapes (pages 321 to 323), or
for tongue and groove flange unions (page 292).

Spiral Wound Gaskets
Spiral wound gaskets consist of plies of preformed
metal with asbestos or some other material as the
filler strip. Corrugations in the continuous metal
strip impart tension and resiliency when the gasket
is under compression; the edges of the strip create
multiple barriers against leakage; the soft filler
strip seals minute imperfections in the flange faces.

I he gaskets are self-adjusting to compensate lor
shock, vibration, and temperature change. I hey
are recommended for use against steam, oil, g^ses,
and liquids including most chemicals, in high
pressure, high temperature installations.

Compressibility is made to vary by changing the
number of plies to accommodate the pressure re­
quirements and bolt load; it is therefore necessary,
when ordering, to specify the nominal pipe size,
ASA pressure class, and type of facing.

Styles are available for application to all pressure
classes and to all types of end flanges, bor large
male to male face product, supplemental centering
rings or guides may be obtained to position the
gasket in relation to the bolts; these contain mark­
ings to indicate the nominal pipe size, the ASA
pressure rating, the metal, and the manufacturer.

Corrugated Metallic Gaskets
Corrugated metallic gaskets must have proper
strength, ductility, and toughness. They are rec­
ommended for service where temperatures exceed
750 F and are generally made of copper or soft iron.

To secure a smaller bearing surface with the result­
ing increase in unit compressive load, the inside
diameter of these gaskets is made larger than the
port diameter of the joint. For dimensional infor­
mation, see page 323.

Rings for Ring Joints
Ring joints can be utilized as connections for all
pressure classes of Crane steel valves and flanges.
They are particularly recommended for high pres­
sure hydraulic installations and for high pressure­
temperature steam and hot oil lines.

Ring joints require the use of a metal ring which
seats in a specially prepared groove in each flange
face, thus sealing the joint. The rings are gener­
ally made of soft steel or of 4 to 6 per cent chro­
mium steel with ) 2 Per cent molybdenum. Oval and
octagonal shapes are available. For ring joint
dimensions, see pages 334 and 335.

Composition Discs
The dependability of the Crane line of renewable
type composition discs for use in globe, angle, and
check valves is the result of years of constant re­
search. Crane composition discs are made from
high quality materials .... compounded, cured,
and tested for specific services such as steam, hot
and cold water, oil, air, gases, including liquid
petroleum gases, and gasoline services. Users are
urged to choose the type and material best suited
to the service requirements. For complete details
and recommendations, see page 281.
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1

2
Bronze and cast iron valves
are marked with the size, the
name "CRANE”, and the basic
working pressure (steam).
Some valve markings will
include the cold rating.

a

FS

1©© W©©
Ferrosteel, High Tensile, and
alloy iron valves include a
material symbol marking. In
this case, the metal is Ferro­
steel (FS) and the valve bears
both the steam (S) and the
non-shock cold water, oil, and
gas (WOG) rating.

s

US©
Typical marking for a carbon
cast steel valve. Forged steel
valves will include the mark­
ing "FORGED STEEL.”

©
Mi

©S
©>©©

Alloy cast steel valves include
a material symbol marking;
in this case "C5" for ASTM
A217, Grade C5 steel (Crane
No. 5 Cast Steel).

Identification of Crane
MSS STANDARD
Marking and identification of Crane
products conform to thecMa’?ufjCxtyfl®k
Standardization Society Standard Mark­
ing System for Valves, Fittings, Flanges,
and Unions (MSS SP-25).

GENERAL
All Crane products are marked for iden­
tification with the name CRANE , the
letter "C", or the letters CC , depend­
ing on the type and size of product as
well as the method of manufacture.
In addition, valves made in accordance
with the specifications adopted by the
American Association of Railroads are
marked "AAR or ARA .... valves
listed by the Underwriters' Laboratories,
Inc., are marked "CU or ‘ UL . . . .
and valves listed by the Factory Mutual
Laboratories are marked "FM .

Products
heat number stamped on a raised pac|
which is an integral part of the casting.

SERVICE PRESSURE RATINGS
Nearly all Crane products are designated
by the general or primary pressure class
such as “25-Pound", “100-Pound", “12J.
Pound", etc. These should not be con­
strued as a recommendation for use of the
product at those pressures. The designa­
tions are descriptive of a general product
class and do not necessarily imply that
all items within a given class .... or that
all sizes of a given product.... are rated
for the same primary service pressure.
Recommended pressure ratings for Crane
products are included on the catalog
page or pages pertaining to those prod­
ucts and, practically all products except
gas stops are marked with the recom­
mended basic working pressure.

MATERIAL
Bronze products, readily distinguished
by the color, bear no material marking.
Cast iron products conforming to ASTM
Ai 26, Class A, bear no material marking.
Crane Ferrosteel, High Tensile Strength
Iron, and alloy irons are marked with
appropriate material symbols; see table
on facing page. Malleable iron products
bear the marking "MI" or “MALL".
Corrosion-resistant alloy products such
as 18-8 SMo, Craneloy 20, etc., are
marked with appropriate material sym­
bols; see table on facing page.
Steel products are marked “STEEL"
(for cast steel) or "FORGED STEEL".
Alloy steels are further identified by
appropriate material symbols; see table
on facing page. Alloy steel castings for
pressure-containing parts also have the

If the product is marked with numerals
not followed by a letter suffix, the mark­
ing denotes the basic steam pressure
rating at the maximum temperature
indicated on the page describing the
product. If the marking consists of nu­
merals followed by the letters G, L, O, S,
or W, either individually or collectively,
it denotes the gas, liquid, oil, steam, or
water service pressure rating, respec­
tively, at the maximum temperature indi­
cated on the page describing the product.
Valves with leather or composition faced
discs are exceptions to the foregoing.
These valves use bodies which are
regularly marked with a basic steam
rating .... but the valves should be used
only for services for which the type of
disc facing is recommended.
Test pressure markings, where used, are
followed by the word “TEST".

s
©cw^

01©
Stainless steel valves have a
material symbol marking such
as 18-8 SMo, C-20 (Crane­
loy 20), etc.

° com8inofion of leftersVesSuchT.9..Ov1n1SCtand seat °f different
03 XU for Exelloy to Sfel/ite.

©
©I^AMg

F©^©F©

©©©
Alloy forged steel valves also
include a material symbol
marking; in this case, "F5a”
for ASTM A182, Grade F5a
steel (Crane No. 5 Forged
Steel).

Trim
Material Crane

Designation
For Material

Catalog No.
Suffix

(when used)

Marking on
Identification

Plate
Bronze
Buna N (Synthetic Rubber)
Carbon Steel
Cobalt-Chromium-Tungsten
Composition (Disc)

Bronze
Buna N

Carbon Steel
Stellite

______ Composition

H
SB

U
C

B

CS
HF

No. of Discintegral oeats (oteel)
Kel-F
Monel
Neoprene
Nickel Copper Alloy

Integral Seats
Kel-F
Monel

Neoprene
___No^49 Nickel Alloy

KF
A

R

INT

NICU

NICU
Surface Hardened Steel
Teflon
13% Chromium Steel
18-8 Steel withMolybdenum

Natural Rubber
“500 Brinell”

Teflon
Exelloy

18-8 SMo fATQT T___ ,

RN
W
TF
X
L

CR13H
Teflon
CR13

18-8 SMo _T, „ -----
The Catalog No. suffix for .

Identification of Crane Products
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IDENTIFICATION PLATES
For further product identification,
body markings may be supplemented
by identification plates, as shown at the
right. The plates, depending on type
and size of product, are mounted in the
most practicable position . . . under
the wheel nut, on the yoke, etc.
Bronze valves except checks, and all
iron, Ferrosteel, and High Tensile
Iron valves including checks, have
plates bearing the valve catalog num­
ber and the number of the composition
disc if so equipped. Bronze checks
have no plates and are generally iden­
tifiable by body markings or by com­
parison with catalog illustrations.
Check valves having a composition
disc, in most cases, have the disc num­
ber stamped on the valve cap.
Steel valves and bronze specialties
have plates bearing some or all of the
following data: catalog number and
size . . . material of body, disc, stem,
and seat (trim) . . . fluid recommenda­
tion . . . and the pressure-temperature
rating.
Symbols for trim materials are shown
in the table on the facing page.

IMPORTANCE OF PROPER
IDENTIFICATION FOR ORDERING
OF PARTS, FOR INQUIRIES, ETC.

Proper identification of Crane prod­
ucts in service . . . for ordering of
replacement parts, to replace an old
valve, for inquiries concerning opera­
tion, etc. ... is extremely important.
To expedite handling of such matters,
it is imperative that the customer
furnish all pertinent data.
Generally, for bronze and iron valves,
the catalog number and size will
suffice; if these are not available, spec­
ify the complete body markings, type
of valve, and the size of the pipe line.
In the case of steel valves, specify the
catalog number and size, or the assem­
bly part number; if these are not
available, furnish all body markings
and all information shown on the
identification plate.
When valves have a composition disc,
be sure to include the number of the
disc or the service. In all cases where
records permit, furnish the approxi­
mate purchase date of the product
under consideration.

Bronze valves, except checks, have
a plate bearing the catalog number
of the valve.

Iron valves, including valves made of
Crane Ferrosteel and High Tensile
Iron, have a plate bearing the cata­
log number of the valve.

Steel valves have a plate bearing
the catalog number, size, rating and
fluid, and in some cases, the body,
stem, disc, and seat or seat facing
material.

*Crane 18-8 S and 18-8 SMo are equivalent to AISI Types 304 and 316 wrought stainless steels, respectively, and conform also to ASTM A296.

Material Symbol Markings on Crane Pressure-Containing Iron and Steel Castings or Forgings
Classification

of
Material

ASTM
Material

Designation
AISI

Material
Type

(*)

Crane
Material

Designation

Symbol
on

Casting
or

Forging

For
descrip­
tion of

material,
see:

Specifi­
cation

Class or
Grade

Cast Irons
A 126
A 126
A 126

A
B
C

Cast Iron
Ferrosteel

High Tensile Iron
FS
HT

page 3

Alloy Cast Irons
3% Nickel Cast Iron
Nodular Cast Iron
Ni-Resist Cast Iron

3NI
NCI
NR2

page 3

Malleable Iron A 338 ... Malleable Iron MI or MALL page 3

Cast Steels

Carbon
Ca rbon-Mol y bdcnum
1J4% Chromium — \ic/o Moly.
2)4% Chromium—1% Moly.

5% Chromium — J4% Moly.

A 216
A 217
A 217
A 217
A 217

WCB
WC1
WC6
WC9
C5

Carbon Cast Steel
No. 4 Cast Steel
No. 7 Cast Steel
No. 9 Cast Steel
No. 5 Cast Steel

WC1
WC6
WC9

C5

pages
O and 7

Low
Temperature
Cast Steels

Carbon
Ca rbon-Mol y bdenum
2)4% Nickel Steel
3)4% Nickel Steel

A 352
A 352
A 352
A 352

LCB
LC1
LC2
LC3

“LCB” Cast Steel
“LC1” Cast Steel
No. 3 Cast Steel

“Arctic” Cast Steel

LC1
LC2
LC3

page 7

Forged
Steels

Carbon
Carbon
Carbon

' A 105
A 181
A 234

11
II
B

Carbon Forged Steel
Carbon Forged Steel
Carbon Forged Steel

page 8

1)4% Chromium — )4% Moly. |
2/4% Chromium—1% Moly.

5% Chromium — 14% Moly. I

A 182
A 182
A 182

FU
F22
F5a

No. 7 Forged Steel
No. 9 Forged Steel
No. 5 Forged Steel

FU
F22
F5a

page 8

Stainless
Steels

11 -13 % Chromium Steel
18-21% Cr—8-11% Ni
18-21 % Cr—9-12% Ni—2-3 % Mo
19% Cr—28% Ni—2% Mo

A 182
A 351*
A 351*

F6
CF-8

CF-8M

Type 410
Type 304*
Type316*

Exelloy
18-8 S Alloy*

18-8 SMo Alloy*
Craneloy 20 Alloy

F6
18-8S

18-8 SMo
C-20

page 5
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Crane Tests and Working Pressures

AIR TESTING ,
The fact that many Crane products are recommende
for water, oil, gas, and air does not neeessa Jy
indicate that all are air tested. It has been
commercially that our regular stock valves have
proven quite satisfactory for air or gas service
without an air test; therefore, if an air test is
required, it must be definitely specified.
In addition, any valve intended for air, gas, or very
volatile fluids, where absolute tightness is essential,
should be ordered air tested unless the catalog spe­
cifically states it is regularly air tested. Air tested
valves are provided with end protectors.
When iron or steel gate valves are to be used in pipe
lines on natural dry gas service, orders should so
specify, so that they can be suitably packed.

NON-DESTRUCTIVE TESTING
All Crane steel foundry practice is developed with
the aid of radiography, magnetic particle, or fluid
penetrant testing .... and these inspections provide
continuous control of production. X-Ray and Beta­
tron equipment, radio isotopes, and modern mag­
netic particle machines are used.
Crane steel pressure castings are qualified by
special inspections as required by service applica­
tion or demands. MSS Standards SP-53 and SP-54
are the basis for examination by pressure classes and
requirement for acceptance.
The qoo-pound and higher pressure classes of cast­
ings are inspected by the magnetic particle method
and by radiography. In addition, the lower pressure
class castings are monitored by these inspection
methods and, for some alloy grades, the examination
is regularly extended to lower pressure classes.

hydrostatic and shock working pressures
Crane valves are suitable for liquid working pres_
sures specified on catalog pages only when used in
hydraulic installations in which shock is absent or
negligible. Sudden closure of a valve in a hydraulic
system causes the body of liquid which may be mov­
ing at a rate generally in excess of one foot per second
to stop instantaneously. As liquids are relatively
incompressible, the sudden cessation of flow effects
a rise in pressure considerably greater than the
static working pressure; this pressure increase is
termed "SHOCK" and may, in some cases, be sufficient
to cause valves or piping to fail.
Pressure increase due to shock is not dependent upon
the working pressure in the system but upon the
velocity at which the liquid is flowing. This pres­
sure surge, or shock, severely limits design veloci­
ties .... a fact readily understandable if it is
remembered that pressure rise resulting from arrest
of flow may be as high as 60 psi for each foot per
second initial velocity. For example, installations
of 100 psi and 1000 psi working pressures, with the
same initial velocity of 10 feet per second, will be sub­
ject to the same increase in pressure (approximately
600 psi) due to instantaneous closure of a valve.
Shock generally prevails in lines equipped with check
or quick-closing valves, or in lines supplied by
reciprocating pumps. It may also be produced, to a
lesser degree, by rapid closure of gate and globe
valves. Therefore, care should be exercised when
closing valves installed in liquid lines.
Where shock is likely to occur, the maximum shock
pressure should be added to the working pressure of
the line to determine working pressure of products
in the line . . . also, hydraulic installations should
be equipped with air chambers or other types of
shock absorbers to eliminate, as much as possible,
increase in pressure due to shock.

84'
80”

76’

a
Eo

Increase in Pressure Due to
Expansion of Liquids

If a vessel is filled with liquid so that no space remains for
volumetric expansion, any rise in temperature of the liquid
will cause an increase in internal pressure; this is due to
the tendency of liquids to change in volume and as liquids
arc relatively incompressible, the pressure builds up rapidlv
with only a slight temperature rise. The increase may be
due to the sun s rays or to atmospheric conditions.
^^1?e-ii»SASDi?CriCaite -ihat when vessels are completely filled
with 33 API fuel oil, a rise of 1° F causes an increase in
internal pressure of about 75 psi; see chart at right
In the first test, the 31° increase (from 82° to 113°) camprl
a total pressure increase of 2250 psi (from 250 to 2500 psi)
or about a 73 psi per degree average In the ,PS.
the 19° increase (from 76° to 95°) caused a total nr tcst'
crease of 1425 psi (from 150 to 1575 psi) or ah u
degree average. While results may vary XhtlvP. nd
actual service conditions, depending upon the kind of oT its
cubcal coefficient of expansion, the flexibility, if any of the
vessel, the presence of air in the oil, and other varPables 0
tests prove conclusively that dangerously high pressures -
bui d UD in fin ni-rnnr«inm« .......... 1 ...”

WO 800 1200 1600 2000 2400
1 essure Pounds per Square Inch

build-up In “F J" ‘installed in liquid

-------- --------------- -------- - prcssure bin Id-up due to rising temperature.
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SECTION 3
15

Crane Bronze Gate Valves

Names of Parts..............................................................................page 16

Screwed Ends
100-Pound....................................................................................... page 17
125-Pound, Screwed Bonnet......................................... pages 18 and 19
125-Pound, Union Bonnet...............................................................page 20
150-Pound, Screwed Bonnet......................................................... page 22
150-Pound, Union Bonnet...............................................................page 23
200-Pound, Union and Bolted Bonnet.......................................... page 24
200-Pound, Outside Screw and Yoke..........................................page 26
300-Pound....................................................................................... page 25

Solder-Joint Ends
125-Pound....................................................................................... page 17

Flanged Ends
125-Pound....................................................................................... page 21
150-Pound....................................................................................... page 22
300-Pound....................................................................................... page 26

With Lock Shield........................................................... pages 18 and 19

For Liquefied Petroleum Gases................................................. page 24

For other bronze products,
supplementing those indexed above, refer to:

Bronze globe and angle valves................................................... Section 4
Bronze check and foot valves................................................... Section 5
Bronze diaphragm valves......................................................... Section 16
Bronze safety and relief valves................................................ Section 18
Bronze valves for marine service............................................. Section -0
Bronze lever-operated quick-opening valves....................pages 56 to 58
Bronze radiator valves................................................................ ,
Bronze hose valves...........................................................pages 60 and 61
Bronze cocks and stops................................................... pages 64 and 65
Bronze pressure regulators.............................................pages 246 to 249

Use Crane steel valves
for high pressure-temperature service

For pressures and temperatures that are beyond the scope of
bronze or iron valves, and for unusually severe services, Crane
manufactures a complete line of steel wedge gate valves. Of out­
standing quality, the valves are made in a wide range of sizesand
with screwed, flanged, butt-welding, or socket-welding ends.
For steel gate valves of the conventional bolted bonnet type,
including Crane's new Flex-Gate, see Section 12; for valves of
the Pressure-Seal and Lip-Seal Bonnet types, see Section 1 5.

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 19 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/19

https://asbestosclaims.law/library/21274/19


Bronze Gate Valves
Names of Parts

Wheel nut

Wheel

Packing nut

Packing

Stuffing box

Bonnet

Stem

Body

Disc

No. 410
Non-Rising Stem
Screwed Bonnet

Wedge Disc
(see page 17)

Wheel nut

Wheel

Packing nut

Gland

Packing

Stem

Bonnet

Body

Double disc

Disc wedge

No. 440
Rising Stem

Screwed Bonnet
Double Disc

(see pages 18 and 19)

No. 428-UB
Rising Stem

Union Bonnet
Wedge Disc

(see page 20)

Wheel nut

Wheel

Packing nut

Gland

Packing

Stem

Bonnet

Union
bonnet ring

Disc

Body

Wheel nut

Wheel

Packing nut

Gland

Packing

Stem

Bonnet

Union
bonnet ring

Double disc

Body

No. 435-UB
Rising Stem

Union Bonnet
Double Disc

(see page 23)

Wheel nut

Packing nut

Gland

Packing

Bonnet

....... 4— Disc

■T- Body scat rings

Body

Union
bonnet ring

No. 424
Rising Stem

Union Bonnet, Wedge Di:
Expanded Scots
(see page 24)

Wheel
Set screw

Wheel

Yoke sleeve

Gland

Packing

Yoke bonnet

Stem

Disc-stem pin

Disc

Body

No. 459
Underwriters' Pattern
Outside Screw & Yoke

Wedge Disc
(see page 26)

17

Bronze Gate Valves
Wedge Disc — Non-Rising Stem

100-Pound
Screwed

Cross Section
No. 410

No. 410
Screwed

__________ Working Pressures
Valve Saturated

Steam
Cold Water*

Non-Shock

Cold
Oil or Gas

Non-Shock

No. 410 100 psi 150 psi 150 psi
No. 1320 125 psi 200 psi ....

*No. 1320 Valves, for water service, are
suitable for temperatures up to 200 F.

Screwed valves: Crane No. 410 are versatile valves, featuring
many advancements in design. They are excellently suited for
low pressure service, such as city water lines, domestic hot and
cold water lines, domestic gas and fuel oil lines, heating systems,
exhaust steam, low pressure condensate or steam process piping,
and similar services.
The valves feature wide-faced hexagons at the pipe ends, accu­
rately cut threads, ample metal sections, and long disc guides
for correct seating. The upper portion of the body, cylindrical
in shape, combines strength with light weight and reinforces the
seats against the wedging action of the disc.
The body is bronze (ASTM B 62). The bonnet, disc, stem, stuff­
ing box, and packing nut are also bronze. The valves, when
wide open, can be repacked while under pressure.

Solder-joint valves: Crane No. 1320 Valves, like the No. 410,
are non-rising stem gate valves with a one-piece wedge disc.
They are recommended for general shut-off valve service on
steam lines and on hot and cold water lines, and are widely
used in plumbing and heating systems, on low pressure condensa­
tion return lines, and similar services.

125-Pound
Solder-Joint

Cross Section
No. 1320

No. 1320
Solder-Joint

The valves are sturdily constructed and amply reinforced at
points subject to greatest stress to withstand piping and oper­
ating strains. All parts are made of good quality materials.
The body is bronze (ASTM B 62); ends comply with American
Standard, Bib. 18-1950, for Cast Brass Solder-Joint Fittings.
The valves, when wide open, can be repacked while under pressure.

Important: When solder-joint valves are installed on steam lines,
the solder used to make the joints must have a melting point
high enough to withstand the temperature of the steam. I nstruc-
tions for soldering accompany each valve.

Solder-joint globe and angle valves. . . .page 30 Solder-joinl swing check valves...................page 46

Weights and Dimensions — Prices on Request
Size

Inches

No. 410
Screwed Ends

No. 1320
Solder-Joint Ends

bolder-joinr vaivas
in Larger Sizes or

for Higher Pressures

When valves with
solder-joint ends
are wanted in larger
size’s or for use at

Weight

Pounds
Each

Dimensions, in Inches Weight

Pounds
Each

Dimensions, in Inches

A B C A c D E

7» 0.55 13/4 3% l’/2
3’A

higher pressures
% 0.6 1’716 3’/4 l’/2 0.66 ’716 *3/32 l’/2 than recommended
72 0.9 1’716 374 174 0.7 ’716 1 732 374 174 for the No. 1320,
% 1.3 2716 43/8 2716 1.2 78 2 732 43/g 2*/16 Crane screwed end
1 2.0 2716 5’/s 2716 1.7 l’/16 2 732 5’/s 2716 valves with solder-
1% 2.9 2% 574 274 2.3 1716 il/32 574 274 joint adapters can
l’/2 4.0 3 63/s 3 716 3.3 1716 1732 67s 3716 be used.
2 5.9 3’A 73/8 35/s 5.0 1716 11 ’/32 77g 37s

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
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125-Pound Bronze Gate Valves

Rising Stem
Double Disc

Parallel Seats

Cross Section
No. 440, with Wheel
No. 441, with Lock Shield

Dependability at low cost with
this rugged double disc valve.
Ample metal sections assure a
high safety factor. Available
with wheel, as illustrated, or
with lock shield.

Non-Rising Stem
Wedge Disc

Cross Section
No. 438, with Wheel
No. 439, with Lock Shield

An extremely reliable non-rising
stem valve featuring a cylin­
drical-shaped body and a
screwed-in type stuffing box.
Available with wheel, as illus­
trated, or with lock shield.

For weights end dimensions
see the opposite page.

For 125-pound bronze union
bonnet valves, see page 20.

Working Pressures
125 psi saturated steam

200 psi non-shock
cold water, oil, or gas

Screwed bonnet valves.... designed
to suit every service requirement

The 125-Pound Bronze Gate Valves
described on this and the opposite
page are recommended for general
service on steam, water, oil, or gas
lines. Ruggedly constructed
throughout, each type offers distinc­
tive advancements in design.
Rising stem valves feature three disc
types .... the double disc and
parallel seats of the Nos. 440 and 441
.... the solid wedge disc of the No.
428 .... and the double wedge disc
of the No. 430. Each meets Crane’s
high standards for top performance
in hard service. The rising stem
clearly indicates whether the disc is
in the open or closed position.
For use in confined installations, the
No. 438 and No. 43g are a logical
selection. They have a wedge disc
and a non-rising stem.
Cylindrical - shaped body: The
body on all wedge disc valves has a
cylindrical - shaped neck terminating
in a round opening for the bonnet. The
design, generally associated with high
pressure steel valves, combines strength
with light weight. Wide-faced hexagon
ends provide added reinforcement and
an easy wrench grip. Full diameter seat
openings assure straight-through flow.
No. 440 or 441: The No. 440 and No.
441 are rising stem valves. Low cost,
dependability in continuous use, and
infrequent need for maintenance make
them ideal for a variety of services.
The valves have a double disc, carefully
?vided the body, and parallel seats
When closing, the last turn of the
wheel forces the discs against the seats’
when opening, the first turn releases
the discs from their seats.
No. 438 or 439: The No. 438 and No
439 are non-rising stem valves Their
wedge disc provides tight, positive seat­
ing and trouble-free, operation The
disc travel is accurately controlled by
long guides in the body.
The valves have a cylindrical-shaped
body I heir stuffing box, screwed into
the bonnet, provides good stem sup­
port and assures true alignment and
easy operation; in addition, wear on
the packing is minimized

Rising Stem
Solid

Wedge Disc

Cross Section
No. 428

Cross Section
No. 430

Compact rising stem valves with either a solid or a
double wedge disc. The slip-on type disc-stem con­
nection provides smooth, positive performance.

The cylindrical-shaped body combines strength with
light weight.... reinforces the seats against wedging
action of the discs. Wide-faced body ends are easy
to grip.. . .assure quick installation of valves.

No. 428: The No. 428 have a rising
stem and a solid wedge disc, reversible
in the body. The disc slips onto a
strong head on the stem end. Accurate
guiding prevents contact at the seating
surfaces until the valve is almost closed.
The No. 428, like the other wedge disc
valves shown on this page, features a
cylindrical-shaped body which provides
added strength without added weight
and serves to reinforce the seats against
the wedging action of the disc.

No. 430: The No. 430 are rising stem
valves equipped with a double wedge
disc, reversible in the body (see sec­
tion and inset illustrations); the discs
are well guided and
carefully machined to
assure positive, easy / 'f\- /v- \
operation. When clos- P'-l JFwJJ
ing, the last turn of
the wheel presses the
discs against the seats; when opening,
the first turn of the wheel releases
the discs from the seats. The disc­
stem connection is the slip-on type.

1 'lei i^°’ 430 Valves, except for the
c ouble wedge disc, are similar to the
Mo- 428. Both feature the full flow,
cylindrical-shaped body.

125-Pound Bronze Gate Valves

Weights and Dimensions — Prices on Request

Rising Stem Rising Stem Rising Stem Non-Rising Stem
Double Disc, Parallel Seats Solid Wedge Disc Double Wedge Disc Wedge Disc

Materials: The valves are made of
quality materials throughout. Except
for the wheel and packing, all parts
are high grade bronze; the body is
made of bronze conforming to ASTM
B 62. Each part is carefully designed
and liberally proportioned to assure a
high factor of safety over recommended
working pressures.
Stuffing box: The stuffing box, amply
deep and filled with a long-lasting
packing, provides a tight stem seal.
All valves are equipped with a gland.
On non-rising stem valves, the stuffing
box screws into the bonnet; its long
contact with the stem, supports and
keeps the stem in true alignment.
Repacking: The valves, when wide
open, can be repacked while under pres­
sure.
Federal Specification: These valves,
in all sizes, comply with Federal Speci­
fication WW-V-54 for Class A , 125-
Pound Bronze Screwed Valves (for land
use), as follows:
Type I, Non-Rising Stem, Wedge Disc.No. 438
Type II, Rising Stem, Wedge Disc. ■ ■•No. 428
Type III, Rising Stem, Double Disc... No. 430
Type III, Rising Stem, Double Disc. . .No. 440

Solder-joint gate valves..............page 17
Keys for lock shield valves... .page 283
Thread engagement................... page 352

‘Center to top: Dimensions B and C apply to rising stem valves in
the open position and to non-rising stem valves either open or closed.
fNo. 430 Valves are not made in 14 and %-inch sizes, use the No. 428.

Valve
Type

Size

Inches

With Wheel With Lock Shield

Weight

Pounds
Each

Dimensions,
in inches

Weight

Pounds
Each

Dimensions,
in inches

A B*
open

D A C‘
open

No. 440 No. 441

% .7 1% 41/4 13/4
% .7 1% 41/4 134

Rising % 1.1 1% 43/4 2716 1.0 iy8 5

Stem 3/4 1.5 2% 6 2716 1.4 2’/s 53/4

Double 1 2.5 2% 7 23/4 2.4 2i/2 63/4
Disc l>/4 3.6 213/16 81/4 3716 3.4 2’3/16 8

i’/2 5.5 3716 9i/2 35/8 5.2 3716 974
2 8.5 3’/2 IP/4 4716 8.0 31/2 ny2
2’/2 14.5 4716 14 434

3 20.0 49/16 I6I/4 53/8

No. 428 or f430

.9 113/16 4i/2 13/4 ...

.9 1’716 41/2 13/4
Rising

’/2 1.2 21/s 51/4 2716

Solid or 3A 1.9 21/4 61/2 29/16

Double 1 2.6 213/16 73/4 23/4 ...
Wedge 1’A 4.0 3 9’/4 3716

Disc
iy2 5.5 31/4 IOI/2 35/8
2 9.0 3*1/16 123/4 43/4
iy2 16.5 4>/2 151/4 53/8

3 26.0 51/r 18 7

No. 438 No. 439

’A .7 1’3/16 33/4 13/4
3/8 .7 1’3/16 33/4 13/4

Non- y2 1.0 21/8 41/4 2716 .9 21/8 4
Rising

¥4 1.6 21/4 5 29/16 1.4 21/4 43/4

1 2.5 213/16 53/4 23/4 2.4 2’3/16 5’/2Wedge
Disc 1’4 4.0 3 6’/4 3716 3.6 3 61/4

iy2 5.4 31/4 71/4 33/8 5.0 3’/4 7
2 8.5 31716 83/4 4716 8.0 3’716 8’/2
2’/2 14.5 4% 10’4 43/4

3 22.0 51/8 113/4 53/8 ... 1
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Solid
Wedge Disc

Cross Section
No. 428-UB

No. 428-UB
Screwed

Solid Wedge Disc

Repacking: No.
428-UB Valves,
when wide open,
can be repacked
while under pres­
sure.

For valves
for marine service,

see page 230.

125-Pound Bronze Gate Valves

. . _ Union BonnetRising Stem— union
Working Pressures

125 psi saturated steam
200 psi nan-shock cold water, oil, or gas

Ne„, compart 125-povnd
for dependable performance in general

D

1.0
1.3

6’/2
7%
83/i
10

H3/4

B
open

’25-pound bronze gate vo|v„ wilh

2/2
¥4
1

1%
iy2
2

2.0
2.8
4.2
6.0
9.0

428-UB

1.3
2.0
2.8
4.2
6.0
9.0

13/ig I 41/2 p/4
113/ig I 4i/2 | p/4

2V16
2%

213/16
3

3’/4
3,1/16

These newly designed 125-pound bronze^g^te va!ves wt^compa^^
union bonnet construction are rec™XdareaVailable with two
steam, water, oil, and gas dlS the No 4S-UB and the
types of discs .... the solid wedge disc ot the ino. 4
double wedge disc of the No. 430-Ub.
Materials - The body and discs are made of bronze conforming to
requirements of ASTM Specification B 62. Thea^to^on^°nh"
net ring stem packing nut, and gland are also bronze, bacn
part is carefully designed and liberally proportioned to aSSure
high factor of safety over recommended working pressures.
Cylindrical-shaped body: The valve body has a cylindrical­
shaped neck terminating in a round opening for the bonnet. 1 ne
design is generally associated with high pressure steel valves and
combines strength with light weight. Wide-faced hexagons at the
body ends provide added reinforcement and an easy wrench grip,
full diameter seat openings assure straight-through flow.
Union bonnet: All sizes have a union bonnet. The union bonnet
ring reinforces the bonnet joint and facilitates dismantling and
reassembly of the valve.
Discs: The No. 428-UB have a rising stem and a solid wedge disc
which is reversible in the body. The disc slips onto a strong head
on the stem end. Accurate guiding prevents contact at the seating
surfaces until the valve is almost closed.
The No. 430-UB are similar to the No. 428-UB except for their
double wedge disc. The discs are reversible in the body; they are
well guided and carefully machined to assure positive, easy opera­
tion. When closing, the last turn of the wheel presses the discs
against the seats; when opening, the first turn of the wheel releases
the discs from the seats. The disc-stem connection is the slip-on type.
Stuffing box: The ample stuffing box is filled with a durable pack­
ing, provides a tight stem seal, and is equipped with a gland.
Federal Specification: The No. 428-UB and No. 430-UB comply
with Federal Specification WW-V-54 for Class "A" 125-Pound
Bronze Screwed Valves .... Types II and III respectively

_________ Weights and Dimensions — Prices on Request
Size I Poundsjach^ ----------------

™OT-Tn No-ItT-UB

2°/16
2%

3>/i6
3%
4%

■ • • pages 18 and 19

A

Size

Inches

Pounds, Each
No.

428-UB

Solid
Disc,

Screwed

No.
430-UB

Double
Disc,

Screwed
¥4 1.0 Use No. 1

No. 430-UB

A B
open

D

; 21/8 2¥16
29/16
2%
3¥16

2’A
! 213/16

3

<>¥2
73/4
8¥4

3>/4
L3*J^_

10 3%
4%_

Double
Wedge Disc

Cross Section
No. 430-UB

No. 430-UB
Screwed

Double Wedge Disc

Repacking: No.
430-UB Valves,
when wide open,
can be repacked
while under pres
sure.

For normal
thread engagement,

see page 352

125-Pound Bronze Gate Valves
Wedge Disc — Non-Rising Stem —Bolted Bonnet

21

Indicator-equipped wedge gate valves ... for
dependable performance on large size pipe lines

Sizes Working Pressures Hydrostatic
Test

Pressures
Saturated

Steam
Cold Water,
Oil, or Gas

Non-Shock
4-inch and smaller
5-inch and larger

125 psi
125 psi

200 psi
150 psi

400 psi
300 psi

Recommendations: These flanged end,
bolted bonnet wedge gate valves are
recommended for general shut-off serv­
ice on large size steam, water, oil, and
gas lines. In addition, they offer excellent
service in brewery applications for water
and beer transfer lines.
Materials and construction: The
body, bonnet, disc, and renewable body
seat rings are made of bronze conforming
to ASTM Specification B 62. The stem,
stuffing box, and gland are also bronze.
The valve wheel is malleable iron. All
parts are liberally proportioned to assure
a high factor of safety.
The bolted bonnet is unusually compact.
Equipped with steel studs, bronze nuts,
and a Cranite gasket, it maintains a
strong, tight joint, yet can easily be
dismantled and reassembled with no
damage to the valve.
Long, clean-cut threads engage the disc
and stem assuring accurate, easy opera­
tion. The disc is thoroughly guided
throughout its travel and the seating
surfaces do not come into contact until
the valve is practically closed.

Indicator: The valves are regularly
equipped with an all-bronze indicator to
show whether the disc is in the open or
closed position. When specified, they
can be furnished without an indicator.
Stuffing box: The stuffing box is deep
and is filled with high grade packing
to assure a tight seal.
Sizes 2^-inch and larger have a bolted
gland as shown in the illustrations; the
2-inch size has a screwed type stuffing
box equipped with a gland and a packing
nut (not illustrated).

Repacking: The valves, when wide open,
can be repacked while under pressure.

End flanges: The dimensions and drill­
ing of end flanges conform to American
Standard (Bib.24-1953) for 150-Pound
Bronze Flanges. Flanges are plain faced,
with two V-shaped concentric grooves
between the port and the bolt holes.
The valves are regularly furnished faced
and drilled; faced only valves can be
furnished when specified. Full face
gaskets should be used; see page 321.

Templates for drilling. . . .page 326 Valves can be furnished without indicator when so ordered.

Weights and Dimensions — Prices on Request

No. 4437

Size

Inches

Weight

Pounds
Each

Dimensions, in Inches

A B c

End Flanges

D
________

E
No. and
diameter
of bolts

Flanged 2 20 4% 93/4 4¥2 6 ¥2 4-%
F & D 2 ¥2 30 5 11 ¥2 6 7 9/16 4-%

With Indicator 3 41 5¥2 133/4 7 7¥2 % 4-3/8
4 66 6¥2 16 8 9 ‘¥16 8-5/8
5 84 7 18% 9 10 ¥4 8-3/4
6 110 7¥2 20 9 11 *3/16 8-3/4
8 185 8¥z 25 10 13¥z 15/16 8-3/4

Cross Section
No. 4437

No. 4437
Flanged

With Indicator

Non-rising stem, one-piece
wedge disc, bolted bonnet,

and renewable seats.

E-tb-A.--J

No. 4437
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Cross Section
Solid Wedge Disc

No. 431

Rising

No. 431, Screwed
Solid Wedge Disc

No. 429, Flanged
Solid Wedge Disc

150-Pound Bronze Gate Valves
Wedge Disc —Screwed Bonnet

Cross Section
Double Wedge Disc

No. 435

Stem

No. 435, Screwed
Double Wedge Disc

Working Pressures
Valve
Ends

Saturated
Steam

Cold Water,
Oil, or Gas
Nan-Shock

Screwed 150 psi 300 psi

Flanged 150 psi 225 psi

These valves offer a construction considerably heav­
ier than that found in "Standard or 125-Pound
Valves. The body is designed to reinforce the seats
against the wedging action of the disc. Full diameter
seat openings assure straight-through flow. Screwed
valves feature wide faced hexagons at the pipe ends,
assuring an easy wrench grip.
Except for the wheel and packing, all parts are high
grade bronze with the body conforming to ASTM
B 62. The deep stuffing box has a gland and is filled
with quality packing. The valves, when wide open,
can be repacked while under pressure.
Rising stem: Rising stem valves include the No.
431 and No. 42g with a solid wedge disc, and the No.
435 with a double wedge disc. In all valves, the
discs are reversible in the body and are carefully
machined to provide easy, positive operation. The
disc-stem connection is the slip-on type. Accurate
guiding prevents contact at the seating surfaces until
the valve is almost closed. The position of the stem
indicates whether the valve is open or closed.
Non-rising stem: The No. 437, a non-rising stem
valve with wedge disc, provides tight seating and
long, trouble-free operation. The stuffing box screws
into the bonnet; its long contact with the stem adds
to the support and alignment of the stem.

Non-Rising
Stem

Cross Section
No. 437

No. 437, Screwed
Wedge Disc

Federal Specification: These valves comply with Federal Specification
WW-V-54 for Class “B", 150-Pound Bronze Gate Valves, as follows:
No. 437 (Type I), No. 431 or No. 42g (Type II), and No. 435 (Type III).

Flanged valves: End flanges conform to American Standard (816.24-1953) for 150-
Pound Bronze Flanges and are plain faced, with two V-shaped concentric grooves between
the port and the bolt holes. Flanged valves, regularly faced and drilled, can be furnished
faced only, when specified. Full face gaskets should be used; see page 321.

Weights and Dimensions — Prices on Request

For
drilling templates,

see page 326.

For
thread engagement,

see page 352.

Size

Inches

%
*/2
%
1

l’/z
2
2%
3

Pounds, Each Dimensions, in Inches
Rising Stem No. 437

Non­
Rising
Stem

Screwed

Rising Stem Non-Rising Stem
No. 431

Solid
Disc,

Screwed

No. 429
Solid
Disc,

Flanged

No. 435
Double

Disc,
Screwed

End
to

end

Face
to

face

Center
to

top,
open

Diam­
eter
of

wheel

End Flanges End
to

end

Center
to

top

Diam­
eter
of

wheel
p/F
P/4

2*/16_

Diam­
eter

Thick­
ness

1.1
1.2
1.5
2.3
3.2
5.0
6.6

10.0
19.0

| 26.0

Use
No. 431

1.5

.9

.9
1.3

1’716
1*716
2%
2*/ 4

2'716
3%

3’/ic
3%
4%

_5%

41/2
41/2
51/4

1%
1%

21/ig

1*716
1*716

21/8

374
374
41/4

6.0
8.0

11.0
18.0
30.0
39.0

2.3
3.2
5.0
6.6

10.0
19.0
26.0

1.8
2.8

jL2_
6.0
9.0

16.0
23.0

3’/2
4

4i/2
51/2
61/2

_71/2

61/2
7%
91/4
101/2
12%
151/4

18

29/ig
2%

31/16
41/4
4%

%
13/32

21/4
21716

3i/«

5
574
6*4

2716
2%

3716

3%
4%
5%

7

5
6
7

71/2

716

y2
716

%

3716
3%

4%
5%

71/4
8%
101/4

ii%_

3%
41/16
43/4

5%

Solid
Wedge Disc

Cross Section
No. 431-UB

No. 431-UB
Screwed

Solid Wedge Disc

Repacking: No.
431-UB Valves,
when wide open,
can be repacked
while under pres­
sure.

For valves
for marine service,

see page 230.
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150-Pound Bronze Gate Valves
Rising Stem — Union Bonnet

Working Pressures
150 psi saturated steam

300 psi non-shock cold water, oil, or gas

New, rugged 150-pound union bonnet valves
for top performance in general service

These new 1 50-pound bronze gate valves feature rugged union bon­
net construction and a choice of discs .... the solid wedge disc of the
No. 431-UB or the double wedge disc of the No. 435-UB. The
valves are recommended for steam, water, oil, or gas service where
conditions require a heavier, more massive construction than that
found in “Standard" or 125-pound valves.
Materials: The body and discs are made of bronze conforming to
requirements of ASTM Specification B 62; the bonnet, union bon­
net ring, stem, packing nut, and gland are also bronze. All parts
are of liberal proportions, assuring a high factor of safety.
Body and bonnet: The valves are streamlined throughout. The
body is designed to withstand high internal pressures and line strains
and to reinforce the seats against the wedging action of the disc.
The wide-faced, flat hexagons at the body ends provide an easy
wrench grip. Full diameter seat openings assure straight-through
flow. The union bonnet ring reinforces the body-bonnet joint and
facilitates dismantling and reassembly of the valve.
Construction: The No. 431-UB have a rising stem and a solid
wedge disc which is reversible in the body. The disc slips onto
a strong head on the stem end, and is accurately guided through­
out its travel so that there is no contact between the seating
surfaces until the valve is almost closed.
The No. 435-UB are also rising stem valves. Their double wedge
disc, reversible in the body, is carefully machined to assure easy
operation. In closing, the last turn of the wheel presses the discs
against the seats; when opening, the first turn releases the discs
from the seats. The disc-stem connection is the slip-on type.
Stuffing box: The valves have a deep stuffing box filled with high
grade packing and equipped with a gland.
Federal Specification: The No. 431-UB and No. 43 5-UB comply
with Federal Specification WW-V-54 for Class "B 150 Pound
Bronze Screwed Gate Valves .... Types II and Ill respectively.

1 50-pound bronze gate valves with screwed bonnet .... page 22

Weights and Dimensions — Prices on Request

Size Pounds, Each Dimensions, in Inches

No. No.
435-UB

No. 431-UB No. 435-UB
431-UB

Solid Double A B D A B D
Disc, Disc, open open

Inches Screwed Screwed

% 1.2 Use No 1*716 41/2 1%
3/g 1.2 431-UB 1’716 41/2 1%

’A 1.6 1.6 2’/s 51/4 21/16 21/s 5'/t 2716
34 2.5 2.5 21/4 6’/2 2716 2’/4 6*/ 2 29/ig
1 3.4 3.4 2'716 73/4 274 2*716 73/4 23/4

11/4 5.5 5.5 31/8 8% 3716 31/s 83/4 31/16

iy2 7.0 7.0 3716 10 3% 3716 10 3%
2 10.5 10.5 3% U3/4 43/4 3% 1134 4%

Double
Wedge Disc

Cross Section
No. 435-UB

No. 435-UB
Screwed

Double Wedge Disc

Repacking: No.
435-UE? Valves.
when wide open.
can be repacked
while under pres­
sure.

For normal
thread engagement,

see page 352.
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24 200-Pound Bronze Gate Valves
Wedge Disc — Exelloy Seats

Rising Stem

Cross Section
No. 424

No. 424
Screwed

New, multi-service gate valves featuring
long-lasting Exelloy seats. . . . *No. 424
is Underwriters' Approved for LP-Gases

Working Pressures, Non-Shock Hydrostatic
Test

PressuresSteam

550 F

Cold Water, Oil,
Gas, Air, or

Volatile Fluids

200 psi 400 psi 600 psi

Air Tested

All-new design, externally and internally, plus high
quality materials and expert workmanship make these
rugged bronze gate valves outstanding values.
Recommendations: Both valves are excellent for
use on steam, water, air, oil, gas, gasoline, light oils,
volatile fluids, etc., at pressures up to 400 psi.

*No. 424 Rising Stem Valves are approved by the Under­
writers’ Laboratories, Inc., for the safe handling 01 all
liquefied petroleum gases such as butane, propane, pro-
pylene, etc., provided they are installed in branch or
by-pass lines where a positive shut-off is not essential
and where pressures do not exceed 250 psi; their
identification plate is marked “Butane-UL-Propane" .
Features: The valves feature a streamlined body,
cylindrically designed to withstand high internal pres­
sures and line strains and to reinforce the seats against
the wedging action of the disc. Wide-faced hexagons
at the pipe ends provide an easy wrench grip.
Wear-resistant Exelloy body seat rings, securely ex­
panded into the body under hydraulic pressure, assure
trouble-free service. Normal seating wear is absorbed
by the bronze disc which can easily be replaced.

Non-Rising Stem

Cross Section
No. 426

Efficient cylindrical body design,
easy-fo-replace one-piece wedge

disc, and Exelloy seats.

Construction and materials: The No. 424 are inside screw, rising stem valves;
their solid wedge disc slips onto a strong head on the stem end. The No. 426
are inside screw, non-rising stem valves equipped with a one-piece wedge disc;

long clean-cut threads engage the disc and stem.

Weights and Dimensions — Prices on Request

Other Bronze Valves for LP Gases: For Valves for
Globe and Angle.............. ............ page 37 Marine Service,
Check................................................. page 49 see page 230.

Efficient cylindrical body design,
easy-fo-replace slip-on type solid

wedge disc, and Exelloy seats.

Size

Inches

Pounds, Each Dimensions, in Inches
No.
424

Rising
Stem

No.
426

Non­
Rising
Stem

A B
open

C D

¥4
%
¥2

1.2
1.5
1.9

1.1
1.4
1.6

2¥16
2¥16
29/16

4¥z
4i/2
5¥2

4
4

4¥2

2¥16
2¥16

2¥4
3¥16
3%

¥4
1
i¥4

3.0
4.0
6.4

2.6
3.8
6.0

23/4
3¥16
39/16

7
8

9¥4

5¥4
6

6¥4

1¥z
2
2¥2
3

8.5
13.0
23.0
36.0

8.0
12.0
18.0
28.0

3>¥16
4 ¥16

5
5%

1O¥2
123/4
15¥4

18

7¥z
8¥4
103/4
121/4

4¥16
4¥4
5%

7

Globe and Angle.............. ............ page 37 Marine Service,
Check................................................. page 49 see page 230.

The body, bonnet, bonnet ring, and disc are Crane Special
Bronze conforming to ASTM Specification B 61. Crane
Exelloy, used for the seat rings, is an AISI Type 4'°
stainless steel, specially heat-treated for high resistance
to wear, temperature, galling, and scoring.

illustrations; 2^ and 3-inch sizes
have a compact, inside screw bolted
bonnet, equipped with a gasket, as
shown in the partial section of the
rising stem valve at the left.
Both bonnets provide a strong,
tight joint, yet they are easily dis­
mantled and reassembled without

Bonnets: Sizes 2-inch and smaller have a union bonnet,
as shown in the full

2/2 and 3-inch sizes
have a bolted bonnet.

danger of damaging the valve.
Stuffing box; repacking: The stuffing box is large and
deep, is equipped with a gland, and is filled with hig
giade packing to assure a tight stem seal. The valves,
when wide open, can be repacked while under pressure.

200-Pound Bronze Outside Screw and Yoke Gafe Valves... .page 26

25

300-Pound Bronze Gate Valves
Wedge Disc — Exelloy Seats

Cross Section
No. 634 E

Rising Stem

No. 634 E
Screwed

Air Tested

Sizes

Inches

Working Pressures
(Non-Shock)

Hydrostatic
Test

PressuresSteam

550 F

Cold Water,
Oil, Gas,

or Air

!4 to 2 300 psi 1000 psi 1500 psi
2V2 and 3 300 psi 600 psi 900 psi

New, rugged 300-pound bronze valves designed
for hard, tough service and easy maintenance

All-new design, externally and internally, plus high
quality materials and expert workmanship make these
unusually rugged 300-pound bronze gate valves an
ideal choice for high pressure services and for use
where operating conditions are particularly severe.
Features: The body, streamlined throughout, has a
cylindrical-shaped neck terminating in a round open­
ing for the bonnet. The design withstands high internal
pressures and line strains and also serves to reinforce
the seats against the wedging action of the disc. Wide­
faced hexagons provide an easy wrench grip.
The use of wear-resistant Exelloy body seat rings,
securely expanded into the body under hydraulic pres­
sure, assures long maintenance-free service. Normal
seating wear is absorbed by the disc which can easily
be replaced when necessary.
Construction and materials: The No. 634 E are in­
side screw, rising stem valves; they have a solid wedge
disc which slips onto a strong head on the stem end.
The No. 636 E are inside screw, non-rising stem valves
equipped with a one-piece wedge disc; long clean-cut
threads engage the disc and stem.

Cross Section
No. 636 E

Non-Rising Stem

No. 636 E
Screwed

Efficient cylindrical body design,
easy-to-replace one-piece wedge

disc, and Exelloy seats.

Efficient cylindrical body design,
easy-fo-replace slip-on type solid

wedge disc, and Exelloy seats.

The body, bonnet, bonnet ring, and disc are Crane
Special Bronze, a hard, leaded tin bronze conforming

to ASTM Specification B 6i.

Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, in Inches
No.

634 E

Rising
Stem

No.
636 E
Non­

Rising
Stem

A B
open

C D

¥4 1.3 1.2 I 2i/8 41/2 4 2¥16
% 1.8 1.6 21/4 53/8 41/2 2¥16
¥2 2.2 1.8 1 25/8 6 5 23/4

¥4 3.5 3.0 1 2% 7% 55/8 3¥16
1 4.5 4.4 3¥16 83/s 6¥z 35/g
n/4 7.5 7.0 35/8 9¥s 73/g 4¥16

l¥z 10.0 9.5 1 315/1S U¥s 8¥s 43/4
2 15.0 14.0 I 43/8 133/4 95/8 534
21/2 28.0 26.5 51/8 15% 105/g 53/8
3 46.0 42.0 53/4 18 121/4 7

Crane Exelloy, used for
the seat rings, is a specially heat-treated AISI Type
410 stainless steel having excellent resistance to wear,
temperature, galling, and scoring.
Bonnets: Sizes 2-inch and smaller have a union

the full illustrations; 2 ¥2 and
compact, inside screw bolted
bonnet, equipped with a gasket,
as shown in the partial section
of the non-rising stem valve at
the left.
Both bonnet types provide a
strong, tight joint, yet they are
easily dismantled and reassem­
bled without danger of damag­
ing the valve.

Stuffing box; repacking: The stuffing box is large
and deep, has a gland, and is filled with high grade
packing to assure a tight stem seal. The valves, when
wide open, can be repacked while under pressure.

bonnet, as shown in
3-inch sizes have a

2/2 and 3-inch valves
have a bolted bonnet.

Valves for Marine Service. . . .page 230
Thread engagement................ page 352 300-Pound Bronze Flanged Gate Valves. . . .page 26
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26

200-Pound Bronze Gate Valves
Outside Screw and Yoke Wedge Disc

Other 200-pound bronze gate valves .... page 24

Working Pressures
200 psi steam, 550 F

400 psi non-shock cold water, oil, or gas

Test Pressure
600 psi hydrostatic

No. 45g are ruggedly constructed valves recommended for
service on steam, water, oil, or gas lines. They have been
carefully designed to give long service under severe oper-
ating conditions. All parts are liberally proportioned to
assure a high factor of safety against pressure, operating
strains, and expansion and contraction of piping.
Materials and construction: The valves
are the outside screw and yoke type. Their
body, bonnet, and wedge disc are Crane
Special Bronze, a high grade material con­
forming to ASTM Bbi requirements.
The valves are ideally used where action of

the fluid in the line might affect inside stem threads; in addition,
stem threads can be easily lubricated when necessary, thereby
minimizing wear. The valve stuffing box is equipped with a gland
and is filled with high grade packing. When wide open, the valves
can be repacked while under pressure.
Underwriters’ Specifications: The No. 459 in sizes %-inch
to z-inch have been approved by the Underwriters Labora­
tories, Inc., and Factory Mutual Laboratories. The valve
markings include the "CU" and ”FM” designations.

No. 459, Screwed
Underwriters' Pattern
in sizes % to 2-inch.

No. 459, Cross Section

Weights and Dimensions — Prices on Request

Size

I nches

No. 459
Screwed
Pounds
Each

Dimensions, in Inches

A B C

% 3.5 2% 6% 33/16

% 3.5 2% 6% 33/16
1 4.4 3 7% 35/8
iy4 6.8 3% 83/4 3%
1% 10.0 4 93/4 43/8
2 15.5 43/4 11% 413/16

2% 21.0 53/8 13% 53/4

3 34.0 6 16% 6W16

300-Pound Bronze Gate Valves
Rising Stem — Wedge Disc — MoineS Seats

Other 300-pound bronze gate valves, .page 25
Templates for drilling................................page 326

Working Pressures Test Pressure
300 psi steam, 550 F 900 psi hydrostatic

500 psi non-shock cold water, oil, gas, or air Air Tested

The No. 623 L2 E are exceptionally durable, flanged end gate valves recommended for
high pressure service. The body, bonnet, and disc are Crane Special Bronze (ASTM
Bbi); the disc, slipped onto a strong head on the stem end, is accurately guided
in the body to prevent contact between the seating surfaces until the valve is
almost closed. The renewable type, screwed-in body seat rings are made of wear­
resistant, corrosion-resistant Monel. The large, deep stuffing box is equipped
with a gland; the valves, when wide open, can be repacked while under pressure.
The i-inch valves have
a union bonnet; larger
sizes have an inside
screw, bolted bonnet
with steel studs, bronze
nuts, and Granite gasket.

End flanges: End flanges conform to the Ameri­
can Standard (B16.24-1953) for 300-Pound
Bronze Flanges; they are plain faced, with two
V-shaped concentric grooves between the port
and the bolt holes. The valves are regularly fur­
nished faced and drilled (F & D); they can be fur­
nished faced only, if specified. Full face gaskets
should be used; see page 321.

No.
623 % E
Flanged
F & D

No. 62316 E, Flanged
The J-inch size has a union
bonnet (not illustrated}.

Weights and Dimensions — Prices on Request
Size Weight Dimensions, in Inches ___ —

Face Center Dia. Flange Flange
Pounds to to top, of diam- thick-

Inches Each Face open wheel eter ness

1 11.0 43/4 83/8 “ 3% —47/T 1 9/32

iy4 16.0 5% 93/4 41/16 5% S/8

1% 27.0 6 11 43/4 6% n/i6
2 30.0 6y2 13% 53/8 6% 3/4

2% 44.0 7% 15% 53/8 7% 13/16

3 62.0 8 18% 7 8% 29Az__

27
SECTION 4

Crane Bronze Globe and Angle Valves
(Including AAR Valves)

Names of Parts................................pages 28 and 42

............... page 29
pages 30 and 31
pages 32 to 34
pages 38 and 39
pages 40 to 43
............. page 44
............. page 36
............. page 37

Angle Valves
100-Pound....................................................................................... .. 29
125-Pound....................................................................... pages 30 and 31
150-Pound.......................................................................... pages 32 to 34
200-Pound.......................................................................pages 38 and 39
300-Pound................................................................. 40, 42, and 43

Needle Point................................................................................... page 36
For Liquefied Petroleum Gases.................................................... page 37

AAR Globe and Angle Valves
Types................................................................................................page 42
Names of Parts and Ordering Information.................................page 42

Globe Valves
1 00-Pound..............................................
1 25-Pound..................................................
150-Pound....................................................
200-Pound........................................................
300-Pound................................................
2500-Pound Hydraulic........................................

Needle Point and Needle Air.................................
For Liquefied Petroleum Gases.........................

Diaphragm Valves page 35

For other bronze products,
supplementing those indexed above, refer to:

Bronze gate valves.....................................................................Section 3
Bronze check and foot valves................................................... Section 5
Bronze safety and relief valves............................................... Section 18
Bronze valves for marine service.............................................Section 20
Bronze lever-operated quick-opening valves................... pages 56 to 58
Bronze radiator valves................................................................. page 59
Bronze hose valves......................................................... pages 60 and 61
Bronze cocks and stops.................................................. pages 64 and 65
Bronze pressure regulators............................................pages 246 to 249

Use Crane steel valves
for high pressure-temperature service

For pressures and temperatures that are beyond the scope of
bronze or iron valves, and for unusually severe services, Crane
manufactures a complete line of steel globe and angle valves.
Made to Crane’s high standards, these valves are available in
a wide range of sizes and with screwed, flanged, butt-welding,
or socket-welding ends.
For steel globe and angle valves of the conventional types,
see Section 13; for valves of the Pressure-Seal and Lip-Seal
Bonnet types, see Section 15.
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28
Bronze Globe and Angle Valves

Names of Parts

ring

No. 87 P, Globe
Outside Screw & Yoke

Bolted Bonnet
Metal Disc

Renewable Seat

Packing

Wheel nut

Disc stem ring

Lock washer

Body seat ring

Disc

Body

Wheel

Yoke bushing

Set screw

Stem

Gland

Yoke bonnet(see page 43)

29

100-Pound Bronze Globe and Angle Valves

Composition Disc

With Wheel
No. 1240

Globe
Screwed

No. 1241
Angle

Screwed

With Lock Shield
No. 1261

Angle
Screwed

Working Pressures, Non-Shock
Fluid Composition Disc

Valves
Bronze

Disc
Globe or

Angle with
No. 12 Disc

(regular)

Globe Only
with

No. 10 Disc

(optional)

Valves

Cold Water, Oil, or Gas 150 psi ... 150 psi
Saturated Steam 100 psi 100 psi

Composition disc valves
are recommended for domestic gas service.

This diversified line of sturdy, well proportioned
valves combines wide utility with moderate cost. The
valves offer ample strength and durability for any low
pressure installation .... such as domestic water and
gas lines, steam heating systems, for piping on equip­
ment operated at low pressures, and similar services.
Body: The body is made of bronze (ASTM B 62) and
is designed with long, flat hexagons which reinforce the
openings and afford a positive wrench grip.
Construction: Except for their discs, the composi­
tion and bronze disc valves are similar. The bonnet
screws into the body and has liberal thread engagement
with the stem. An amply deep stuffing box provides a
tight stem seal. The seat is integral with the body.
Composition disc: Composition disc valves have a
bronze disc holder which is spun onto the end of the
stem. The valves are regularly furnished with a No.

Bronze Disc

Cross Section
No. 1250

No. 1250
Globe

Screwed

No. 1251
Angle

Screwed

12 Disc suitable for water
(up to 200 F), oil, and gas (including domestic gas) service. The globe valves
only, when specified, can be furnished with a No. 10 Disc making them suitable
for saturated steam service. Angle valves may be converted to saturated steam
service by the user; simply replace the original disc with a No. 10 disc. For
description and service recommendations of composition discs, see page 281.
Bronze disc: Bronze disc valves have a ball-to-angle seat. The disc is spun
onto the stem end on sizes j^-inch and larger and, in smaller sizes, is integral with
the stem (not illustrated). The valves are suitable for steam, water, oil, or gas;
however, composition disc valves are recommended for domestic gas.
Other low pressure bronze valves: For screwed end gate and lift check
valves, see pages 17 and 47 respectively. For solder-joint valves, see page 17
for gates, page 30 for globe and angles, and page 4b for swing checks.

Weights and Dimensions — Prices on Request

Extra composition discs... .page 281 Keys for lock shield valves... .page 283

No. 1260
Globe

Screwed

Size

Inches

Pounds, Each Dimensions, in Inches
Composition Disc Bronze Disc

With
Wheel

End
to

end

All
Globe

Center
to

end

All
Angle

Center to Top, Open Diam­
eter
of

wheel
With

Wheel
With

Lock Shield
No.
1240

No.
1241

No.
1260

No.
1261

No.
1250

No.
1251

No.
1240

Globe

No.
1241

Angle

No.
1260

Globe

No.
1261

Angle

No.
1250

Globe

No.
1251

Angle

’/s 0.43 1% 23/4 l*/ 2
*/4 0.43 0.41 0.43 0.41 1% % 23/4 2»/2 3% 23/g iy2
% 0.52 0.50 0.52 0.50 0.52 0.5 2 1S/16 2% 23/8 3’/4 2% 3 2% iy2
y2 0.8 0.8 0.8 0.8 0.8 0.8 2% l’/s 3’/2 3>/8 33/4 3’/4 3>/z 3>/4 13/4
3/4 1.2 1.1 1.2 1.1 1.2 1.1 23/4 15/16 4 33/4 4 33/8 4>/b 3% 2716
1 1.9 1.7 1.9 1.7 1.9 1.7 3>/4 1% 4>/2 41/4 43/4 45/8 43/4 43/g 29/16
l’/4 2.7 2.6 2.7 2.6 2.7 3% I1 716 4% 43/g 6% 5% 5 23/4
l’/2 4.0 3.8 4.0 4% 2 5>/2 5>/4 55/s 3716
2 6.3 5.8 6.3 5 2% 6 5% 6I/4 —LU— 33/8
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125-Pound Bronze Globe and Angle Valves
Solder-Joint Ends — Composition Disc

Cross Section, Globe

No. 1310
Globe, Solder-Joint

No. 1310’/2
Globe, Solder-Joint

With Right Hand Drain

Working Pressures, Non-Shock_______

Fluid With No. 12
Composition Disc

(regular)

With No. 10
Composition Disc

(optional)

Water 200 psi, 200 F

125 psi
Saturated Steam -•________

Recommendations: Crane globe and
angle valves with solder-joint ends are
recommended for use on steam or water
lines. They are well suited for plumb­
ing and heating systems, for low pres­
sure steam and water piping in indus­
trial plants, and for similar service.

Important —When the valves are in­
stalled on steam lines, the solder used
to make the joints must have a melting
point high enough to withstand the
temperature of the steam.

Design: The valves combine the ad­
vantages of light weight with sturdy
construction. All parts are made of
good quality materials, the body being
made of bronze conforming to ASTM
Specification B62; body ends comply
with American Standard, B16.18-1950,
for Cast Brass Solder-Joint Fittings.

The disc holder is spun onto the stem
end. The stuffing box is amply deep to
prevent leakage around the stem.

Composition disc: The valves are
regularly furnished with a No. 12
Composition Disc for water service.
Valves ordered for saturated steam
are equipped with a No. 10 Disc.

For description, dimensions, and service
recommendations of composition discs,
refer to page 281.
Drain on No. 1310j/£:
The No. 1310^ Globe, U
available in ¥2 and % inch
sizes only, is furnished with a right hand
drain. The inset illustration indicate
the position of the drain.
Repacking: Any of the valves, when
wide open, can be repacked while under
pressure.
Instruction tag: These valves are
furnished with a tag giving special in­
structions for soldering.
Larger sizes and higher pressure
valves: When larger sizes or valves
suitable for higher pressures are wanted,
Crane screwed end valves with solder­
joint adaptors are recommended.

Globe Angle

No. 1311
Angle, Solder-Joint

Solder-joint gate and
checks: The complete
Crane line of solder­
joint valves includes
gate valves shown on
page 1 7 and swing check
valves shown on page 46. Extra composition discs. . . .pope 281

Weights and Dimensions — Prices on Request
Valve
Type

Size

Inches

Weight

Pounds
Each

Dimensions, in Inches

FA B c D E

% 1 .5 V/2 ¥16 2¥8 p/2
¥2 .8 1¥4 ¥16 31/2 1¥4
¥4 1 1.2 I1 ¥16 *¥16 4 2¥16_

No. 1310, Globe 1 1.8 2¥s 1¥16 4¥2 ... 2¥16
l*/4 2.5 2¥4 1 4¥8 2¥4
l’/2 3.6 3¥16 1¥8 5¥2 31/16
2 5.6 1 37/g 1¥s 6 3%__

No. 13101/2, Globe ¥2 0.8 1% ¥16 3 ¥2 1¥4
With Drain ¥4 1.2 1’¥16 ’¥16 4 2V16__

1 % 1 ’5 ¥16 ¥16 2% 11/2
No. 1311, Angle ¥2 .7 ¥8 ¥16 3¥s 1%

¥4 1 i’0 1 ¥4 W16 3% 21/16
1 | 1.6 ¥8 *¥16 414 2¥16_
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125-Pound Bronze Globe and Angle Valves
Screwed Ends — Bronze Disc

Working Pressures
125 psi saturated steam

200 psi non-shock cold water, oil, or gas

Recommendations: These valves are
recommended for general service on steam,
water, oil, or gas lines.
Materials: Except for the wheel, metal
parts are bronze, the body being made of
bronze conforming to requirements of
ASTM Specification B 62.

The disc in sizes Fs to z^->ncb is integral
with the stem. In larger sizes, the disc
swivels on the stem as shown at the right.
Repacking: These valves, when wide
open, can be repacked while under pres­
sure. The stuffing box is amply deep to
prevent leakage at the stem

Construction: The valves are sturdy and
unusually well constructed. They are
heavier and more rugged than is usual
with "Standard” or 125-Pound Valves.
All parts are liberally proportioned to as­
sure a high factor of safety against pres-

Federal Specification: These globe and
angles comply respectively to requirements
for Type I and Type II Valves, as covered
in Federal Specification WW-V~5ia for
Class “A” 125-Pound Bronze Valves (for
land use).

Angle

sure, operating strains, and
expansion and contraction
of the piping.

Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, in Inches
No. 1
Globe

Screwed

No. 2
Angle

Screwed

A
Globe

B
Angle

C E

¥s 0.3 0.3 1 1716 ¥4 23/4 l>/2
¥4 0.5 0.4 1% *¥16 3 13/4
% 0.6 0.5 i7/s *¥16 31/4 2716
¥2 1.0 0.9 2¥16 l¥s 3¥4 2¥16
¥4 1.5 1.5 211/16 1% 41/4 23/4
1 2.4 2.2 3¥16 1% 5 3¥16
n/4 3.5 3.3 1 31 ¥16 1*¥16 51/2 3¥s
n/2 5.0 4.8 4¥16 2¥16 61/4 4¥16
2 8.0 8.0 51/s 2 ¥2 71/2 43/4
2¥z 12.0 10.0 01/16 3¥16 71/2 5%
3 19.5 20.0 | 7¥16 31 ¥16 91/4 6

Cross Section

No. 1
Globe, Screwed

Flanged valves: When flanged valves are
required, use the No. 71 Globe or No. 711
Angle Valves described on page 39.

No. 2
Angle, Screwed

Hose Valves

No. 117
Angle Hose Valve

with
Cap and Chain

See pages 60 and 61

Crane offers a variety of bronze hose valves in a
wide range of sizes. Among these are Angle and
Chicago Hose Valves, widely used on standpipes,
hose racks, and similar services; Underwriters’
Hose Gate; and Garden Hose Valves. A variety
of hose threads are available.

Steel Valves

No. 222 H
Globe Valve

Female
Steel Bar Stock

See pages
1 36 and 1 96

The Crane line of bar stock valves includes
small, rugged steel, Exelloy, and 18-8 SMo globe
and angle valves. They are used on orifice meters.
regulator leads, by-passes, gauges and many
similar services. Available with female or with
male and female ends.
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150-Pound Bronze Globe and Angle Valves
Composition Disc

No. 7
Globe, Screwed

No. 9
Globe, Flanged

No. 17
Angle, Screwed

Working Pressures, Non-Shock

Valve
Ends

With No. 1 Cranite Disc
(regular)

With No. 6 Disc
(optional)

Water up to 200 F,
Oil, Gas, or Air

Saturated
Steam

Hot Water
(200-300 F)

Screwed 150 psi 300 psi 300 psi
225 psi_______

Flanged 150 psi 225 psi

Recommendations: These rugged valves are
unexcelled where quick disc replacement is neces­
sary. When equipped with the proper disc, they
will give excellent results on steam, water, oil, gas,
gasoline, or air lines.

2/2 and 3-inch valveshave
a disc stem ring and are
made with a bolted bonnet.

Quick repairs: A leak is easily repaired. Replace the disc holder
with an extra complete holder and disc, or, insert a new disc into the
original holder. Extra parts should be kept on hand for this purpose.

Materials: Except for the wheel, metal parts are bronze, the body being
made of bronze conforming to ASTM B 62.
Construction: Valves 2-inch and smaller have a slip-on disc holder
and union bonnet, as illustrated at the upper left. Larger sizes have
the disc holder and stem fastened with a disc stem ring and are equipped
with an inside screw, bolted bonnet, as illustrated at the upper right.
Both bonnet types provide a strong, tight joint, yet either is easily
dismantled and reassembled without danger of damaging the valve.

Discs: The valves will be furnished with a No. 1 Cranite Disc for
saturated steam or for hot water (from 200 to 300 F), unless a No. 6 Disc
for water (up to 200 F), oil, gas, gasoline, or air is specified. For service
recommendations and description of discs, see page 281.
Stuffing box; repacking: The stuffing box is deep and has a gland.
The valves, when wide open, can be repacked while under pressure.

Federal Specification: Globe and angle valves comply, respectively,
to requirements for Type I and Type II Valves, as covered in Federal
Specification WW-V-jia for Class “B" 150-Pound Bronze Valves (for
land use).
Flanged valves: The dimensions and drilling of end flanges conform
to the American Standard (616.24-1953) for 150-Pound Bronze Flanges.
Flanges are plain faced, with two V-shaped concentric grooves between
the port and the bolt holes. The valves are regularly furnished faced
and drilled; they will be furnished faced only, when specified. Full
face gaskets should be used; see page 321.

Weights and Dimensions — Prices on Request

Extra composition discs. . . -pa'jo 281
for drillin'!..........poati 326

Size

Inches

Pounds, Each Dimensions, in Inches
No. 7
Globe

Screwed

No. 9
Globe
Flanged
F&D

No. 17
Angle

Screwed

A B c D
open

E
End Flanges_

H J

*/8 0.8 0.8 2 *716 33/4 13/4
% 0.8 0.8 2 *716 374 13/4
% 1.2 1.1 2716 1716 4% 2716
*/2 1.7 1.6 |2*716 1’4 43/4 27,6
% 2.6 2.3 1 3716 1716 53/8 274
i 3.8 6.9 3.6 33/4 I1 716 4% 6*/8 3716 41/4 %
1*4 5.7 8.8 5.4 1 41/4 2 4*7,6 674 3% 45/s *731.

l*/ 2 1 7.9 12.0 7.4 | 43/4 2716 5*/ 2 7% 4716 5 716
2 13.0 19.5 12.0 5% 2*716 672 8% 474 6 */z
2*/ 2 22.5 ; 32.0 22.0 63/4 374 7*/ 2 10*/2 7 7 716
.3 36.0 45.0 II 8 8?8 12 8 7*/ 2
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150-Pound Bronze Globe and Angle Valves
Plug Type Disc

Working Pressures
150 psi saturated steam

300 psi non-shock cold water, oil, gas, or air

Air Tested

Crane ”500 Brinell” Stainless Steel seating surfaces .... plug type
disc and renewable body seat ring .... union bonnet on sizes
2-inch and smaller .... bolted bonnet on sizes 2% and 3-inch

Recommendations: These valves are recommended for throttling, for
soot blower, blow-off, boiler feed, drip, and drain lines, and for other hard
services. Having a disc and seat made of Crane "500 Brinell" Stainless
Steel, they are well suited for use where operating conditions are severe.
Plug type disc valves for moderate pressures: High pressure valves
are often used on much lower pressures in order to obtain the better seat
construction usually associated with higher pressures. These valves are
unique in that, although recommended for 150 psi saturated steam and
300 psi water, oil, gas, or air, they have a seat and disc that will withstand
extremely hard operating conditions. For severe and exacting services
on moderate pressures, such as throttling, blow-off, boiler feed, frequent
operation, etc., they are ideal. They provide abundant seat life without
the greater initial cost of a high pressure valve.
Disc and seat: The valves have a plug type disc and seat whose excellent
design characteristics for rigorous service are well known. The wide
seating surface is unusually resistant to foreign matter and to wiredrawing,
and the tapered disc permits close regulation of flow when throttling.

Cross Section, Globe

No. 14’/i P

2}/i and 3-inch valves
have a bolted bonnet.

The disc and seat ring are Crane "500 Brinell"
Stainless Steel. This metal offers excellent resistance
to wear, temperature, galling, and scoring; it is
harder, tougher, and stronger than metals ordinarily
used in bronze valves.
Sturdy construction: The valves are ruggedly con­
structed throughout. Their body, bonnet, and
stem are proportioned to provide liberal strength and
safety under the recommended working pressures.
The body is made of bronze conforming to require­
ments of ASTM Specification B 62.
Bonnet construction: Sizes 2-inch and smaller
have a union bonnet as shown on the illustrations at

Globe, Screwed

the right; 2*̂  and 3-inch sizes are
equipped with a low-type, compact
bolted bonnet, inside screw, as
illustrated directly above.
Both types of bonnet construction
provide a strong, tight joint, yet
they can be easily dismantled and
reassembled without danger of in­
juring the valve.
Stuffing box: The valves have a
stuffing box which is large and
deep; it is equipped with a gland
and filled with high grade packing.
Repacking: These valves, when
wide open, can be repacked while
under pressure.

Valves for Marine Service.. . .page 230

Weights and Dimensions — Prices on Request

No. 16’/z P
Angle, Screwed

Size

Inches

Pounds, Each Dimensions, in Inches
No. 141/2 P

Globe

Screwed

No. I6I/2 P
Angle

Screwed

A B D
open

E

*/s .8 2 4 174

*/4 .8 .8 2 *716 4 13/4

% 1.1 1.1 2716 1716 4*/ 2 2716

*/z 1.8 1.7 2*7,6 l’/4 5 2716

3/4 2.5 2.4 3716 1716 574 274

1 4.0 3.7 33/4 1*716 6% 3716

l’/4 5.7 5.5 4*/4 2 7 35/s
l’/2 8.0 7.4 43/4 2716 8 4716

2 13.0 13.0 i 53/4 2*716 9% 474
2’/z 23.0 63/4 10*/ 2 7
3 36.0 1 8

____ 11% 8
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150-Pound Bronze Globe and Angle Valves
Bolted Bonnet

Cross Section, Globe
Construction above is typical
of valves 3-lnch and smaller.

The 4-inch valves have outside
stem threads and a bolted gland.

No. 4197
Globe, Flanged

No. 4199
Angle, Flanged

Rugged bolted bonnet flanged valves
designed for large size pipe lines

Working Pr essures Hydrostatic
Test

Steam Cold Water,
Oil, or Gas

Pressure

550 F Non-Shock ____________ ■

150 psi 225 psi 450 psi

Recommendations: These high
quality i 50-pound bronze valves are
especially intended for use in large
size pipe lines. They are recom­
mended for general service on steam,
water, oil, or gas.

Materials: All parts are made of
high grade materials. The body, bon­
net, body seat ring, and disc are
made of Crane Special Bronze, a
hard, leaded tin bronze conforming
to ASTM Specification B 61 require­
ments.

Construction: The valves feature
rugged, durable construction. Their
bolted bonnet design assures a tight
body-bonnet joint which can be easily
dismantled and reassembled without
danger of damaging the valve.

The disc is accurately guided by a
guide stem which operates in a bridge
cast integral with the body seat ring;
the seat ring is renewable.

Valves 3-inch and smaller have in­
side stem threads, a screwed packing

nut, and a gland, as illustrated in the
cross section at the upper left.

In the 4-inch size (not illustrated),
the valves have outside stem threads
with a crosshead type yoke and one-
piece bolted gland and flange.

Stuffing box: The stuffing box is
unusually deep and is filled with
high grade packing.

Repacking: The valves, when wide
open, can be repacked while under
pressure.

End flanges: The dimensions and
drilling of end flanges conform to the
American Standard (B16.24-1953)
for 150-Pound Bronze Flanges. The
flanges are plain faced, with two V-
shaped concentric grooves between
the port and the bolt holes.

Drilling: The valves are regularly
furnished faced and drilled (F & D).
Faced only valves can be furnished
when specified. Full face gaskets
should be used; see page 321.

_____________ Weights and Dimensions — Prices on Request

Valves for Marine Service. . .page 230
Templates for drilling..............page 326

Valve
Type

Flanged
F&D

Size

Inches

Pounds

Each

Dimensions, in Inches
Face

to
face

Center
to

face

Center
to top,
open

Diam­
eter
of

wheel

End Flanges _

Diam­
eter

Thick­
ness

l’/2 14.0 5% 215/16 ’ 8 41/i6 5 7/16

No. 4197 2 23.0 6% 3V1G ?y4 5% 6 1/2

Globe i’/z 36.0 8 4 ii 7 7 ®/16
3 48.0 V/s 49/i6 ny2 8 71/2 %

--- ------------ 4 88.0 11 5’/2 133/4 10 9 H/16
H/2 14.0 3j/8 7y2 41/l 6 5 7/16

No. 4199 21.5 3% 9 5% 6 1/2

Angle 2>/z 36.0 41/4 101/2 7 7 - 9/16
3
4 _

48.0
88.0

4%
sy2

1134
i2y2

8
10

71/2
9

%
H/16_
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Bronze Packless Diaphragm Valves
(Patented and Patents Pending)

and diaphragm materials and with
screwed or flanged ends, the latter
being available in sizes up to 14-inch.

Tight-seating diaphragm valves .... unexcelled for
a wide variety of general and corrosive services

Crane packless diaphragm valves, long
a prime favorite, are built for hard
usage and dependable performance in
general and corrosive services.
Included in Crane's extensive line of
diaphragm valves are the bronze
screwed end valves listed on this page.
As shown in the illustration at the right,
the flexible diaphragm mounted be­
tween the body and bonnet eliminates
the need for a stuffing box and, coupled
with the “tight-seating" disc facing,
makes the valves ideal for conveying
liquids, compressed air, gases, volatile
fluids, etc.
Bronze diaphragm valves are regularly
furnished in sizes to 2-inch .... with
a neoprene, Buna N, natural rubber, or
Kel-F diaphragm and disc insert ....
and for wheel or sliding stem operation.
A complete line: The bronze valves
described briefly on this page are only
a small portion of Crane’s complete line.
In addition to bronze, the Crane line

Types, Sizes, and Ratings
Bronze Screwed

Diaphragm Valve
Catalog Numbers

Sizes Diaphragm
and

Disc Insert
Materials

Pressure-
Temperature

Ratings
Wheel-

Operated
Sliding
Stem Inches

Water. Oil,
Air. or Gas

For complete description, dimensions, recommendations, etc., for
the above valves ... as well as for cast iron, aluminum, 18-8 SMo,
and neoprene or rubber-lined diaphragm valves . . . see Section 16.

1600 5600 !/z to 2 Neoprene 150 psi, 180 F
1600-SB 5600-SB 1/2 to 2 Buna N 150 psi. 180 F
1600-RN 5600-RN i/s to 2 Natural Rubber 150 psi. 180 F
1600-KF 5600-KF 1/2 to 2 Kel-F 150 psi. 200 F

Cast iron flanged valves having the
body internally lined, and the disc
coated, with neoprene or natural rub­
ber are also regular products.
For complete design and construction
features, weights, dimensions, and rec­
ommendations for the entire Crane line,
see Section 16, pages 181 to 188.

Sectional of a bronze pack­
less diaphragm valve. The
valves are described in
greater detail in Section 16.

includes both wheel-operated and slid­
ing stem cast iron, aluminum, and 18-8
SMo valves with a choice of disc insert

Diaphragm valves especially designed for
oxygen service are available; see page 184.

Crane packless diaphragm valves
installed in a sulfuric acid line.
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No. 88
Globe, Screwed

No. 89
Angle, Screwed

No. 85
Angle, Screwed with
Female Union Outlet

Bronze Globe and Angle Valves
Needle Point

Working Pressures
200 psi saturated steam

400 psi non-shock cold water, oil, or gas

Recommendations: Crane Globe
and Angle Needle Point Valves are
especially suitable where very close
and delicate regulation of flow is
desired.
They are recommended for steam,
water, oil, gas, light liquid lines,
fuel oil, and similar services.

Body: The body is made of bronze
conforming to requirements of
ASTM Specification B 62.
Construction: The valves are un­

usually rugged, compact, and well
proportioned throughout. The stem
is bronze. The stuffing box is large
and, on the %-inch size, is equipped
with a gland.
Repacking: The valves, when wide
open, can be repacked while under
pressure.
Seat opening: The diameter of the
seat opening is listed in the table
below. The J'g-inch size has a nomi­
nal seat opening; larger sizes have
a reduced seat opening.

Globe Valve

Angle Valves

Weights and Dimensions — Prices on Request

Size

Inches

Pounds, Each Dimensions, in Inches

No. 88
Globe

No. 89
Angle

No. 85
Angle
Union
Outlet

A B c D
open

E
D iameter

of
seat

opening

y8 0.3 0.3 0.3 13/16 % ls/16 2% iy2 y8

¥4 0.4 0.4 0.5 19/16 13/16 19/16 23/8 iy2 ¥16

% 0.5 0.5 0.7 113/16 % 13/4 23/4 iy4 y4

y2 0.8 0.8 1.0 2¥16 1¥16 2 3y8 2V16 ¥16

3/4 1.1 1.1 1.8 2s/16 iy4 23/16 4 29/16 ¥16

Bronze Needle Air Valve

Working Pressure
300 psi non-shock cold water, oil, gas, or air

Recommendations: This is a heavy, rugged valve
ideal for service on water lines to air drills, on
air or water lines in garages, filling stations, and
industrial plants, and for similar service.

Construction: The body and packing nut are made
of bronze. The malleable iron tee handle is threaded
onto a bronze stem which has the end spun over to
lock the handle in place.

Cross Section

Installation: The valve should
always be installed with the
pressure above the seat.

Weight and Dimensions — Price on Request
Size Pounds Dimensions, in Inches

No. 57
Needle

Air Valve Inches Each

End
to

end

Center
to top of

stem, open

Diameter
of seat
opening

3/8 0.9 25/16 ’ 2y~ No. 57
Needle Air Valve

The valve has an extra thick
fibre seat that can be easily re­
newed should it become worn.

Bronze Globe and Angle Valves
For Liquefied Petroleum Gases

37

Working Pressure
400 psi non-shock, 150 F

LP-gases, light oils, volatile fluids, or air

Test Pressure
600 psi hydrostatic

Air Tested

Easy-Seating, Safety-Tight Valves
★Underwriters' Approved for Efficient Handling

Of Liquefied Petroleum Gases

Recommendations: These valves
are especially designed and recom­
mended for safe handling of all com­
mon commercial forms of liquefied
petroleum gases, such as butane,
iso-butane, propane, propylene, buty­
lenes, etc. The gases can be handled
separately or mixed, and in either the
liquid or gaseous state.
*The valves have been approved by
the Underwriters' Laboratories, Inc.
for use on all types of piping systems
carrying liquefied petroleum gases,
provided the system is subject to
working pressures no greater than 250
psi. Their identification plate is
marked "Butane-UL-Propane."
In addition, the valves are excellent
for use on water (up to 200 F), com­
pressed air, gasoline, light oils, vola­
tile fluids, and similar services oper­
ating at pressures up to 400 psi.

Safety-tight: Precision design and
high quality materials have produced
a valve that is completely tight
throughout, assuring safer, more effi­
cient handling of LP-gases, even
under rigorous service conditions.
With reasonable attention and occa­
sional replacement of the disc, the
valves will remain tight indefinitely.

The disc holder slips on to the end of
the stem and the disc, in turn, is
secured to the underside of the holder
by means of a washer and a self­
locking nut. The washer and nut
also serve to reinforce and protect
the disc from strain and distortion
ordinarily resulting from tight closure
of a valve. As an added precaution
against leakage, the disc is sealed
into the disc holder.
Quick disc repairs: A leak is easy
to repair. Simply replace the disc
holder with an extra complete disc
holder and disc, or insert a new disc
into the original holder. For long,
practically uninterrupted valve serv­
ice, a supply of extra disc holders and
discs should be kept on hand for
replacement purposes.
Stuffing box; repacking: The stuf­
fing box has a gland and is filled
with one-piece molded asbestos pack­
ing to provide a long lasting, tight
stem seal. The valves, when wide open,
can be repacked while under pressure.
Installation: Wherever conditions
permit, install the valves with the
pressure under the disc. An arrow
cast on the body indicates correct
direction of flow.

Cross Section, Globe

No. 130 No. 131
Globe, Screwed Angle, Screwed

Body and bonnet: The body is
made of Crane Special Bronze, a high
grade, leaded tin bronze conforming
to ASTM Specification B 61.
The union bonnet provides a strong,
tight joint, yet it can be easily dis­
mantled and reassembled without
danger of damaging the valve.

Durable composition disc: The
valves have a Crane No. 6 Disc.
Made of a specially formulated com­
position, the disc is particularly suited
for use with petroleum products. It is
soft enough to make a tight seat, and
yet, is sufficiently stiff and resilient
to withstand hard wear.

For extra composition discs, see page 281.

Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, in Inches
No. 130
Globe

Screwed

No. 131
Angle

Screwed

A
Globe

B
Angle

D
open

E

’/4 0.8 0.8 2 1S/16 3% 13/4

% 1.2 23/16 41/4 2 ¥16

y2 1.7 1.5 2’¥16 l’/4 43/8 2®/16

3/4 2.5 2.3 33/16 1V16 5’/4 23/4

1 4.0 3.5 33/4 I1 ¥16 6 3¥16

l’/4 6.0 5.5 4>/4 2 65/s 3S/g

iy2 8.0 8.0 43/4 23/16 73/8 4¥16

2 13.0 12d> 53/4 2»¥16 83/g 43/4

Bronze valves for LP-gases......... Gate, see page 24.......... Check, see page 49.
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200-Pound Bronze Globe and Angle Valves

Plug Type
Disc

Cross Section, Globe

No. 212 P No. 214 P
Globe, Screwed Angle, Screwed

The 2/2 and 3-inch globe
valves have a bolted bonnet.

Nos. 212 P and 214 P are regularly air tested.

♦No. 229 C Valves with a No. 4 Granite Disc (furnished
unless No. 6 Disc is specified) are olso used for hot water
up to 400 psi at temperatures over 200 F up to 420 F.

Valve Working Pressures ___Hydrostatic
Test

PressuresSteam Cold Water,
Oil, Gas, Air

Non-Shock

No. 212 P or 214 P 200 psi, 550 F 400 psi 600 psi

i No. 4 Disc 200 psi, 450 F * 600 psi

No. 229 C
No. 6 Disc 400 psi 600 psi

These valves are made of quality materials. Their body
is Crane Special Bronze, a leaded tin bronze conforming
to ASTM B 61. Plug type disc valves have a screwed-in
body seat ring and a metal disc. In the composition
disc valves, the seat is integral with the body.

Composition
Disc

Cross Section, Globe

200

Plug type disc valves: The No. 212 P and No. 214 P
are recommended for severe services such as for throt­
tling, and for blow-off, boiler feed, soot blower, drip,
and drain lines. Their plug type disc and seat are
designed for exacting use. The wide seating surface
is not easily affected by foreign matter or wiredrawing
and the tapered disc permits close regulation of flow
when throttling.
Both the disc and seat, made of Crane "500 Brinell"
Stainless Steel (AISI Type 420), offer fine resistance
to wear, temperature, galling, scoring, and corrosion.
Composition disc valves: The No. 22g C is especially
suitable where discs must be renewed quickly and easily.
The valve is regularly furnished with a No. 4 Cranite
Disc for steam up to 450 F (and for hot water from 200 to 420 F). When
ordered for cold water, oil, gas, gasoline, or air, the valves will be equipped
with a No. 6 Disc. On water under 200 F, especially for frequent operation
or easy seating, the No. 6 Disc is preferred to the No. 4.

No. 229 C
Globe, Screwed

Bonnet: All valves 2-inch and smaller have a union bonnet; 2}^ and 3-inch
plug type globe valves have a bolted bonnet, inside screw as shown at the
lower left. Both types provide a strong tight joint, yet they can be easily
dismantled and reassembled without danger of injury to the valve.

Extra composition discs............ pogo 291 Valves for Marine Service .... page 230

Weights and Dimensions — Prices on Request
Size

Inches

No. 212 P
Globe, Screwed
Plug Type Disc

No. 214 P
Angle, Screwed
Plug Type Disc

No. 229 C
Globe, Screwed

Composition Disc
Lbs.

Each

Dimensions, In. Lbs.

Each

Dimensions, In. | Lbs.

Each

Dimensions, In.
A c

open
E B D

open
E A c

open
E

’4 .8 2 4 13/4 .8 '716 4 13/4 .8 2 33/4 134
% 1.2 2716 4’4 2716 1.2 1716 4% 2716 1.2 2716 41/2 2716
% 1.8 2’716 5'4 29/16 1.8 1'4 5 29/16 1.6 2’716 43/4 29/16
34 2.8 33/ig 534 23/4 2.5 1716 5% 23/4 2.5 3716 51/2 2%
1 4.2 33/4 6% 3716 4.0 11 */16 6'4 3716 3.5 33/4 6’4 3716
1’4 6.2 4'4 71/4 3% 6.0 2 7'4 3% 5.8 4’4 6% 3%
1’4 8.5 43/4 8% 4»/ig 8.5 2716 8'4 4’4 6 7.4 4% 73/4 4716
2
2’4
3

14.0
27.0
35.0

5%
7’4
8'4

9’4
103/4
12%

5%
7
8

14.0 2"/i6 9»/4 5% 14.0 534 83/4 43/4

Stuffing box: The un­
usually deep stuffing box
is equipped with a gland
and is filled with high
grade packing.
Repacking: Any of the
valves, when wide open,
can be repacked while
under pressure.

Angie
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200-Pound Bronze Globe and Angle Valves
Regrinding

Cross Section, Globe

Valve
Ends

Working Pressures Hydrostatic
Test

PressuresSteam

550 F

Cold Water,
Oil, or Gas

Non-Shock

Screwed 200 psi 400 psi 600 psi
Flanged 150 psi 225 psi 450 psi

Recommendations: These valves are stur­
dily constructed and liberally proportioned.
They are recommended for service on steam,
water, oil, and gas lines.
Regrinding: The valves can be reground
without removing the body from the line; in­
structions are furnished with each valve.

Materials: Quality materials are used throughout. Except for the
packing and wheel, all parts are bronze, the body being made of Crane
Special Bronze conforming to ASTM Specification B bi.
Construction: The valves have a union bonnet. The bonnet ring re­
inforces the bonnet joint, facilitates dismantling and reassembly, and,
when valves are being reground, centers and guides the valve trimmings.
The disc in sizes J^-inch and smaller is integral with the stem; in
larger sizes, it swivels on the stem as shown in the sectional view.
Stuffing box; repacking: The stuffing box is deep and is filled with
high grade packing; sizes J^-inch and larger have a gland. The valves,
when wide open, can be repacked while under pressure.
Flanged valves: Dimensions and drilling of end flanges conform to
American Standard (B16.24-1953) for 150-Pound Bronze Flanges.
Flanges are plain faced, with two V-shaped concentric grooves between
the port and the bolt holes. Full face gaskets should be used; see
page 321.
Flanged valves are regularly furnished faced and drilled (F & D).
Faced only valves can be furnished when orders so specify.
Union end valves available: Globe and angle valves having a male
union connection are shown on page 59 (No. 4270 line). They are heavy
duty radiator valves similar in design and proportions to the valves on
this page. Sizes F2 and %-inch with wheel or lock shield are available.

Nc. 70
Globe, Screwed

No. Z01
Angle, Screwed

No. 71
Globe, Flanged

No. 711
Angle, Flanged

Heavy Duty Bronze Union End Valves.. . .page 59 Valves for Marine Service... .page 230 Templates for drilling... .page 326

Weights and Dimensions — Prices on Request
Size Pounds, Each Dimensions, in Inches

Screwed Flanged
F & D Screwed Flanged

No. 70 No. 701 No. 71 No. 711 A B E F C D E I F ! G H
Inches Globe Angle Globe Angle Globe Angle open Globe Angle open 1

>4 0.6 1’716 3’4 13/4
'4 0.6 0.5 1’716 ’716 3’4 1’4
% 0.8 0.8 1’716 1 3% 2716 ...

‘4 1.2 1.1 2’4 1716 4’4 2716
34 2.0 1.9 23/4 134 5 274
1 3.0 3.0 6.0 5.9 3716 1’716 574 3716 4716 27g 53/4 3716 4'4 %
1'4 5.0 5.0 8.3 9.0 3% 1’716 654 354 4716 2% 67g 394 494 ’732

1’4 7.0 7.0 10.7 11.6 4’4 2’4 794 4716 5716 3716 794 4716 5 716
2 11.0 11.0 16.8 20.0 5’4 2% 8 3/8 43/4 6 374 83/g 43/4 6 *4
2’4 19.0 25.6 32.0 6716 9’4 6 674 4716 9'4 6 ! 7 716
3 29.0 39.0 38.0 7’4 --- ------11 7 7’716 47g 11 7 1 7’4 ! 7g
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“ soO-Po^onTe Gbbe and Angle Valves
Plug Type Disc

Cross Section, Globe

No. 382 P
Globe, Screwed

No. 383 P
Globe, Flanged

No. 384 P
Angle, Screwed

Air tested

Valve
Ends

Sizes Working Pressures Hydrostatic
Test

Steam Cold Wafer,
Oil, Gas,

or Air

Pressures

Inches 550 F Non-Shock
_______ —

Screwed
% to 2

2’Zi and 3
300 psi
300 psi

1000 psi
600 psi

1500 psi
900 psi
900 psi

Flanged All sizes 300 psi

Recommendations: These valves are
recommended for exceptionally severe
service, such as for throttling and for
use on soot blower, blow-off, boiler
feed, drip and drain lines, etc.
Body: The strong, durable body is made
of Crane Special Bronze, a high grade,
leaded tin bronze conforming to require­
ments of ASTM Specification B6i.
Disc and seat: The valves have a
plug type disc and seat especially
designed for rigorous service. The wide
seating surface is not easily damaged
by foreign matter or by wiredrawing,
and the tapered disc permits close regu­
lation of flow when throttling.
Both the disc and seat are Crane "500
Brinell” Stainless Steel, a specially
heat-treated material. The design of the
disc and seat plus the excellent resist­
ance offered by this stainless steel to
wear, temperature, galling, and scoring
produce a superior seat.
Stuffing box; repacking: The stuffing
box is unusually deep and has a gland.
The valves, when wide open can be
repacked while under pressure.

Bonnet construction: Sizes 2-inch
and smaller have a union bonnet as
shown in the marginal illustrations;
sizes zYi and 3-inch are equipped with a
compact bolted bonnet of the inside

screw type, as shown
in the partial section
at the left.
Both bonnet types
provide a strong, tight
joint, yet either can
be easily dismantled
and reassembled with-

2'/2 and 3-inch valves out danger of damag-
nave a bolted bonnet • i 1ing the valve.
Flanged valves: The dimensions and
drilling of end flanges conform to the
American Standard (816.24-1953) for
300-Pound Bronze Flanges. The end
flanges are plain faced, with two
V-shaped concentric grooves between
the port and the bolt holes.
Flanged valves are regularly furnished
faced and drilled (F & D); they can be
furnished faced only, when specified.
Full face gaskets should be used; see
page 321.

Size

Globe | Angle
Screwed Screwed ness

19/32

Solves tar Marine Service.. 8

1.1
1.6
2.4

1.5
1.5
2.2

l’/8
l’/4
l’/2

End
Flanges

Center to
top, open

End
to

end,
globe

Center
to

end,
angle

Face
to

face,
globe

Diam­
eter
of

wheel

No.
384 P
Angle

No.
382 P
Globe

No.
383 P
Globe

4%
i 4%

5%

5%
6%
7%

8
9

105/l6

1 716
%

13/16
29/32

1%
2716
2%
2%
33/io

2’4
2i/2

2W16
2Vi6
29/16
2%

Flanged
F&D

Diam- Thick-
eter

Prices on Request

Dimensions, in Inches

11.0 ■
16.0
22.5
32.0 '
49.0
69.0

3.5
5.2
8.0

11.3
18.0

6%
7
8

978
10%
11%

U3% __________
7empla(esfor drilling. . . ,Daae 326

3.6
5.2
8.4

11.3
19.0
36.0
53.0

Inches

%
%_
%
1
n/4
1%
2
2%
3

4%
I 5%

67s
67z
”’/2
8%

3%
4%
4%
5%
6%
7’/2
8%

•-Page 230

____ Weights and Dimensions
Pounds, Each

3716
3%
4%6
4%

6

4%
4%

5
6%
6%
7%
8%
10

41

300-Pound Bronze Globe Valves
Regrinding

Working Pressures
300 psi steam, 550 F

600 psi non-shock cold water, oil, or gas

Test Pressure
900 psi hydrostatic

Recommendations: No. 362 E
Globe Valves are recommended for
severe operating conditions at high
pressures. Combining serviceability
with moderate cost, they offer de­
pendable performance on steam,
water, oil, and gas lines.
Body and disc: The valves feature
high quality materials throughout.
The body and disc are Crane Special
Bronze, a strong, hard, leaded tin
bronze conforming to requirements
of ASTM Specification B 61.

Weights and Dimensions — Prices on Request
Size Weight Dimensions, Inches

Inches
Pounds
Each A D E

% 0.8 2 4 13/4
No. % 1.2 2716 472 2716

362 E
Screwed % 1.8 2’716 5 29/16

% 2.8 2’716 67s 3716
1 4.0 3% 6% 3%
1% 6.0 4716 7% 4716

1% 8.3 4% 872 43/4
2 15.0 53/4 1078 6

Union bonnet: The bonnet is made
of a special bronze. Its unusually
good wear-resisting properties, com­
bined with the long, accurately
machined threads on the stem, ma­
terially lengthen the life of both the
stem and bonnet.
In addition to making a sturdy, tight
joint, the union bonnet facilitates
dismantling and reassembling the
valve. The union ring reinforces the
bonnet joint, and when the valve is
being reground, it centers and guides

the valve trimmings.
Regrinding: The valves can be
reground without removing the
body from the line. Instructions
for regrinding are furnished with
each valve.
Stuffing box: The stuffing box
is unusually deep and is filled
with high grade packing; it is
equipped with a gland.
Repacking: The valves, when
wide open, can be repacked while
under pressure.

Cross Section

No. 362 E
Globe, Screwed

Valves for Marine Service, .page 230

Severe steam throttling problem?
. . . Crane has the solution!

With many users of valves, Crane has always been the
standard of quality . . . and with good reason. The case
of an eastern food packer is an example. At least
once a week, the valves in the steam lines to juice
heaters and cooking kettles were acting up . . . the
disc and seat would cut out, resulting in uncontrolled
steam to kettles and, consequently, a costly loss in
product batches.
New valves were tried. None could stand up until
Crane No. 21 2 P plug type globes were installed. After
four years of no maintenance cost, the No. 212 P were
still in like-new condition . . . with no erosion, no
leakage . . . even though used to provide close regula­
tion of steam flow, a service for which these valves
are outstanding. If yours is a steam throttling prob­
lem, Crane bronze plug type globe and angle valves
can help you, too. See pages 33, 38. an(J 4°-

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
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AAR 300-Pound Bronze Globe and Angle Valves

wheel

stem

packing nut

gland

packing

bonnet

bonnet ring

disc stem ring

body seat ring

globe body

wheel nut

Cross Section of Globe
With Plug Type Disc

(No. 376 P)

Inside screw, rising stem valves designed
especially for severe locomotive service

Working Pressure
300 psi steam

Partial Section of Globe
With Ball Type Disc

(No. 376 E)

Globe, Screwed Angle, Screwed
No. 376 P.. .Plug Type Disc.. .No. 377 P
No. 376 E.. .Ball Type Disc...........................

Test Pressure
800 psi hydrostatic

These heavy, rugged, rising stem globe and angle
valves are designed especially for locomotive service.
The globe valves are available with either a plug type
or ball type disc and seat.
Association of American Railroads: The dimen­
sions and materials of the valves conform to the
recommended practice of the Association of Amer­
ican Railroads (AAR) for 300-Pound Globe and
Angle Valves for Steam Locomotives.
Body: The body is made of Crane Special Bronze, a
leaded tin bronze having high strength and hardness
and offering liberal resistance to wear. This metal
conforms to ASTM Specification B 61.
Union bonnet: The bonnet is made of a special
bronze. Its unusually good wear-resisting proper­
ties, combined with the long and accurately machined
threads on the stem, materially lengthen the life of
both the stem and bonnet.

Union bonnet ring: The bonnet ring is made of
Crane Special Bronze. Valves i^-inch and smaller

__Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each 1 Dimensions, in Inches
Nos.
376 P
376 E
Globe

No.
377 P
Angle

End
to

end

Globe

Center
to

end

Angle

Center
to top,
open

Diam­
eter
of

wheel

1/4 1.4 1.3 25/ie IV32 4% 2%
% 1.5 1.6 2% 1% 4% 23/4
V2 2.3 2.2 2% U/ir, 5% 3716
3/4 3.8 3.1 39/16 12 %2 6’/2 3%
1 5.7 5.9 4% 2716 7% 47ig
IV4 8.5 8.9 4% 2% 83/g 43/4
iy2 11.0 11.0 5y4 2% 9»/4 53/82 19.0 19.0 1 63/8 ..._23/16 10S/8 6

have a hexagon shaped ring, as shown in the illustra­
tions; the 2-inch size has a round spanner-type ring.

Disc and seat: In valves J/£-inch and smaller, the
disc is Monel and is spun onto the stem; in larger
sizes, the disc is made of Crane No. 49 Nickel Alloy
and is held to the stem by a disc stem ring, as shown
in the cross sections. The disc in the 2-inch ball
type valves has a bottom pin guide which operates
through a bridge in the body seat ring.
Plug type valves have an Exelloy body seat ring. In
the ball type valves, the seat ring is Exelloy on sizes
J^-inch and smaller and Crane No. 49 Nickel Alloy
on sizes %-inch and larger.
Crane Exelloy is an AISI Type 410 stainless steel,
specially heat-treated for high resistance to wear,
temperature, galling, and scoring.
Ordering parts: Except for the disc and seat,
corresponding parts for the plug type and ball type
valves are identical, size for size. When ordering
spare parts, use the cross sections above as a guide.

*Note—In sizes J^-inch and smaller, the
disc and stem are furnished as a unit J
(not illustrated); a disc stem ring is not J
used in these sizes. '

Stem end for Universal Joint: When rV
specified, any of these valves can be 1 I
furnished with the stem end machined
for a Universal Joint connection as
shown at the right; dimensions conform ™
to the recommended practice of the AAR.
Military Specification: The No 376 P and 377 P
comply with Military Specification MIL-V-i 187-^
(>Q5b) for 300-Pound WSP Screwed End Bron-
Globe and Angle Valves. For other valves comp .
>ng with military soecifications. see page

43
300-Pound Bronze Globe and Angle Valves

Outside Screw and Yoke —Bolted Bonnet
Working Pressures

300 psi steam, 550 F
500 psi non-shock

cold water, oil, gas, or air

Hydrostatic
Test Pressure

900 psi
Air tested

Crane Special Bronze body and boiled bonnet
Crane "500 Brinell" Stainless Steel plug type disc and renewable seat

Recommendations: These outside
screw and yoke valves are recommend­
ed for throttling, soot blower lines, and
for exceptionally severe services.
Body and bonnet: The valves are un­
usually heavy and rugged. Their body
and bonnet are made of Crane Special
Bronze, a high grade leaded tin bronze
conforming to requirements of ASTM
Specification B61. The bolted type
bonnet provides liberal strength at the
bonnet joint.
Disc and seat: The plug type disc and
seat are designed for rigorous service.
The wide seating surface is not easily
ruined by foreign matter or wiredraw­
ing. The tapered disc permits close
regulation of flow when throttling.
The disc and body seat ring are made of
Crane "500 Brinell” Stainless Steel.
This metal offers excellent resistance
to wear, temperature, galling, scoring,
and corrosion; it is harder, tougher,
and stronger than materials ordinarily
used in bronze valves.

Outside stem threads: The outside
stem threads are particularly well suited
for services where action of the fluid
might affect inside threads. The stem
is liberal in diameter and strong.

Stuffing box: The stuffing box is deep
and is filled with a high grade packing.
It is equipped with a bolted gland.

Repacking: The valves, when wide
open, can be repacked while under
pressure.

End flanges: The dimensions and
drilling of end flanges conform to Amer­
ican Standard (616.24-1953) for 300-
Pound Bronze Flanges. The flanges
are plain faced, with two V-shaped
concentric grooves between the port
and the bolt holes.

Drilling: The valves are regularly fur­
nished faced and drilled (F & D); they
can be furnished faced only, when speci­
fied. Full face gaskets should be used;
see page 321.

Valves for Marine Service... .page 230 Templates far drilling... .page 326

Weights and Dimensions — Prices on Request
Size Pounds, Each | Dimensions, in Inches

No. No. Globe Angle Both Valves
87 P 87% P Center Center Center Diam- Diam- Thick-

Globe Angle to to top to to top cter etcr ness

Inches
Flanged
F 82 D

Flanged
F& D

face of stem,
open

face of stem,
open

of
wheel

of
flanges

of
flanges

iy2 28 28 7 9% 3% 83/g 6 6% 1 716
2 38 41 8 1074 4’4 9% 7 6% %
2’/2 53 55 9 11% 434 105/8 8 7% 13/16
3 ’ 78 80 105/16 13 5716 12 9 8’/4 Z9/32

No. 87 P
Globe, Flanged

No. 87’/i P
Angle, Flanged

When a valve starts to leak, don t try to
make it tight by brute force. And never put
a wrench on the wheel for extra leverage,
the chances are that won t stop the leak,
and you may break the wheel or the stem.
Instead, bring the disc to its seat gently,
back it off a turn, and repeat this operation
two or three times. A piece of dirt or scale

Closing a Valve!
has probably lodged on the seat, and this
action may flush it away. If the leak per­
sists, take the valve apart and clean and
inspect it.
If the seat and disc are cut, they will have
to be refinished or replaced. Valve reseat­
ing tools are available, and new parts can
be obtained from Crane.

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
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2500-Pound Hydraulic Bronze Globe Valves

45° Seat

Working Pressure
2500 psi non-shock

cold water, oil, or gas

Cross section showing con­
struction typical of sizes
1 % -inch and smaller; larger
sizes have a bolted bonnet

and are wheel-operated.

No. 23 5 H Globe Valves are
recommended for severe
and extremely high pressure
hydraulic service on lines
not subject to shock, and
on high pressure gas lines.
Body and disc: All sizes
feature heavy metal sec­
tions. The body and disc
are made of Crane Special
Bronze, a leaded tin bronze
having high strength and
hardness and offering lib­
eral resistance to wear. It
conforms to requirements
of ASTM B61.

Test Pressure
3750 psi hydrostatic

Union and bolted bonnet: Sizes ij^-inch and
smaller have a compact union bonnet. Sizes 1 and
2-inch are equipped with a rugged inside screw,
bolted bonnet and an O-ring rubber gasket set into
a depression in the body joint. Both bonnet types
provide a strong tight joint, yet are easy to dismantle
and reassemble without danger of damaging the valve.
Disc-stem connection: In all sizes except the
ij^-inch, the disc and stem are fastened together
with a disc stem ring, as illustrated in the cross
section. In ij^-inch valves, the disc and stem are
fastened together with two disc pins.

Union bonnet and handle on
sizes 1%-inch and smaller.

Bolted bonnet and wheel on
sizes I'/z and 2-inch.

Weights and Dimensions — Prices on Request
Size

Inches

No.
235 H

Pounds
Each

Dimensions, in Inches

End
to

end

Center
to

top,
open

Center
to end

of
handle

Diam­
eter
of

wheel

Diam­
eter of

seat
opening

% 3.0 213/16 6i/4 3% 7/16

¥2 3.0 213/16 6¥4 3% ¥16

¥4 4.8 3V16 63/4 4i/4 1/2

1 7.6 4 8% 4% n/16
1% 12.0 4’716 10 5 WlG
P/2 22.0 51/2 101/8 6 I’/s

2 32.0 6% 111/2 7 11/2

Lever handle or wheel: Sizes 1 %-inch and smaller
have a lever handle; sizes 1 ¥2 and 2-inch have a
Style D malleable iron wheel.
Stuffing box; repacking: The stuffing box is
exceptionally deep and is filled with high grade
packing. The valves, when wide open, can be re­
packed while under pressure.

For Higher Pressures and Temperatures—Use Crane Steel Valves

When globe and angle valves are required for hydraulic pres­
sures higher than 2500 psi or for high pressure-high temperature

lines, use dependable Crane Steel Valves. The
complete line includes a wide range of sizes and
types for all service conditions.
Especially desirable for the extremely high steam
pressures and temperatures of modern industry
are the Crane globe and angles featuring the
Pressure-Seal or Lip-Seal type bonnet joint;
refer to Section 1 5 for illustrations, dimensions,
and complete description.
For detailed description of the full line of Crane
Steel Globe and Angle valves of the conventional
types, refer to Section 13.

3000-Pound
W.O.G.

Steel
No. 222 H

Globe
(page 1 36)

6000-Pound
Hydraulic

Forged Steel
No. 225 H, Globe

(poge 1 50)

600-Pound
Forged Steel

No. 3644 XW, Globe
(page 1 39)

45
SECTION 5

Crane Bronze Check and Foot Valves

Names of Parts
Check Valves................................................................................... .. 46
Foot Valves...................................................................................... .. 47

Lift Check Valves
100-Pound....................................................................................... .. 47
125-Pound.......................................................................................page 48
150-Pound.......................................................................pages 49 and 50
200-Pound.......................................................................pages 51 and 52
300-Pound....................................................................................... .. 53
2500-Pound Hydraulic...................................................................page 54
For Liquefied Petroleum Gases..................................................... page 49

Vertical Lift Check Valves
125-Pound.......................................................................................page 48

Swing Check Valves
125-Pound, Solder-Joint Ends.......................................................page 46
125-Pound, Screwed Ends.............................................................page 48
150-Pound.......................................................................................page 50
200-Pound.......................................................................................page 52
300-Pound.......................................................................................page 53

Foot Valves page 47

For other bronze products,
supplementing those indexed above, refer to:

Bronze gate valves....... ...........................................................Section 3
Bronze globe and angle valves.................................................. Section 4
Bronze diaphragm valves.........................................................Section 16
Bronze safety and relief valves................................................Section 18
Bronze valves for marine service.............................................Section 20
Bronze lever-operated quick-opening valves....................pages 56 to 58
Bronze radiator valves..................................................................page 59
Bronze hose valves......................................................... pages 60 and 61
Bronze cocks and stops...................................................pages 64 and 65
Bronze pressure regulators............................................ pages 246 to 249

Use Crane steel valves
for high pressure-temperature service

For pressures and temperatures that are beyond the scope of
bronze or iron valves, and for unusually severe services, Crane
manufactures a complete line of steel check valves. These valves
offer top performance in tough service. They are available in
a wide range of sizes and with screwed, flanged, butt-welding,
or socket-welding ends.
For check valves of the conventional types, see Section i4; for
Pressure-Seal and Lip-Seal Cap types, see Section 15.
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Bronze Check Valves
Names of Parts

No. 20
Horizontal Lift Check

With Bronze Disc
(see page 48)

No. 27
Horizontal Lift Check

With Composition Disc
(see page 49)

No. 36
Y-Pattern Swing Check

Regrinding Type
(see page 52)

Cap

Union Cap Ring

Disc Holder

Disc

Disc Retaining Nut

Body

No. 34
Swing Check

With Bronze Disc
(see page 48)

No. 218
Horizontal Lift Check With

Metal Disc and Renewable Seat
(see page 51)

Bronze Solder-Joint Swing Check Valves

Cross Section

No. 1303
Swing Check

Solder-Joint Ends

Swing Check Valves may be
used either in a horizontal
position, or in a vertical
position for upward flow.

Working Pressures

125 psi saturated steam
200 psi water, 200 F

Recommendations: No. 1303 Valves
are recommended for service on steam,
hot water, and cold water lines. They
are ideally suited for plumbing and
heating systems and for low pressure
service in industrial and process plants.
Important: When solder-joint valves are
installed on steam lines, the solder used
to make the joints must have a melting
point high enough to withstand the
temperature of the steam.

Weights and Dimensions
Size

Inches
Pounds

Each
A

Inches
c

Inches
D

Inches

No. ¥2 .5 1% ,3/16
1303 % • 9 P’/lG 1 l7/8

1 1.4 2716 1V1G 2’4
1.8 27/ig l’/8 2%

P/z 2.9 2% 13/16 2%
—__2__ 4.6 3¥z 1% 3 ¥4

Pricos on Roquost

Body: The body is made of bronze
conforming to requirements of ASTM
Specification B62. Body ends comply
with American Standard, B16. i8-ig5°>
for Cast Brass Solder-Joint Fittings.

Construction: The valves are strong
and well proportioned; they will easily
withstand normal operating strains. AH
parts are made of good quality mate­
rials, assuring dependable performance.

Larger sizes and higher pressure
valves: When larger size valves or
valves suitable for higher pressures are
wanted, Crane screwed end valves wit
solder-joint adapters can be used.

Instruction tag: The valves are fur'
nished with a tag giving special instruc­
tions for soldering.

Solder-joint gate valves................................ ...
Solder-joint globe and angle valves.........
Proper sizing of check valves...................page

--------- -------- ----------------------------------------------------------- 47

100-Pound Bronze Lift Check Valves
Composition Disc

Working Pressure
150 psi non-shock cold water, oil, or gas

(including domestic gas service)

These valves may be converted to 1 00 psi saturated steam service by the user,
amply replace the original disc with a No. 10 Disc; for discs, see page 281.

Cross Section
In sizes % and 3/3-inch, the
disc holder is guided at
the top only (not shown).

Weights and Dimensions
Size

Inches

Pounds

Each

Dimensions, In.
End

to end
Center
to top

% .3 1% l¥s
No. 1246 % .5 2 1 Vs

Lift Check ¥2 .6 2% 1%
34 1.0 234 1*4
1 1.5 3’4 134
i¥4 2.2 3% 1%
x% 3.2 4*4 2>/s
2 5.5 5 2 ¥2

No. 1246
Horizontal, Screwed

Recommendations: These 100-pound
bronze lift check valves combine wide
utility with moderate cost. Sturdily
constructed and well proportioned
throughout, they are recommended for
use on water, oil, and gas piping and
equipment operating at pressures up to
150 psi. They are particularly suitable for
domestic water and gas lines.
Construction: The valve body, made
of bronze conforming to requirements of
ASTM Specification B 62, features accur­
ately cut threads and ample metal sec­
tions. Long, wide-faced hexagons at the
pipe ends reinforce the openings and pro­
vide a good wrench grip.
The seat is integral with the body. In sizes J^-inch
and larger, the disc holder is guided at the top and
bottom, as illustrated in the cross section at the
upper right; in the j4 and %-inch sizes, the disc
holder is guided at the top only.
Composition disc: No. 1246 Valves are furnished
with a No. 12 Disc, a high quality composition mate­
rial well suited for the recommended services.

Prices on Request

For description and service recommendations of
composition discs, see page 281.
Other low pressure bronze valves: Crane manu­
factures a complete assortment of bronze valves, with
screwed and with solder-joint ends, suitable for a
variety of low pressure services; for gate valves, see
page 17; for globes and angles, see pages 29 and 30.
For solder-joint swing checks, see page 40.

Extra composition discs.................page 281
Proper sizing of check valves. . . .page 427

Bronze Foot Valves with Strainer
Working Pressure

200 psi non-shock cold water

Cross section view of No. 97
Foot Valve showing con­
struction and names of parts.

No. 97 Foot Valves are recommended
for use on water suction lines. They
are entirely bronze, the body being
made of bronze conforming to Ab M
B 62. The disc is accurately guided at
the top and bottom to assure square
seating The seat is integral with the
body. The strainer is perforated sheet
bronze with liberal area.
The valves are designed to slip through
Standard Wrought Pipe, two sizes
larger than the nominal valve size.

Proper sizing of foot valves.. . .page 427 Prices on Request

Weights and Dimensions
Size

Inches

No. 97

Pounds
Each

End
to end

Inches

Valve
passes

through

¥2 .3 2% 1" pipe
34 •4 3¥s 1 Vi" pipe
1 . 6 4¥4 11 2" pipe
V4 1.1 5 ¥4 2" pipe
l¥z 1.6 6 2’-I" pipe
2 2.4 65/8 3" pipe
2 ¥2 4.5 83/g 3 12" pipe
3 6.0 9% 4" pipe

No. 97
Foot Valve

Screwed

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
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48

125-Pound Bronze Check Valves

Horizontal
Lift Check

Cress Section

No. 20
Screwed

Vertical
Lift Check

Cross Section

No. 29
Screwed

Federal
Specification

The No. 20 and No. 34
Valves comply respect­
ively to requirements
for Type III and Type
IV Valves, as covered
in Federal Specifica­
tion WW-V-jia for
Class ‘‘A” 125-Pound
Bronze Check Valves
(for land use).
The No. 34^ also
comply with WW-V-
51a, Type IV require­
ments except the disc
is composition.

Bronze Disc
Swing Check

Cross Section

Composition DiSc
Swing Check

Cross Section

No. 34
Screwed

No. 34'/j
Screwed

Materials: Quality materials
are used throughout. In all
valves, the body is made of
bronze conforming to ASTM
Specification B 62.
Lift checks: Lift check valves

Working Pressures (Non-Shock)
Type of Valve Saturated

Steam
Cold

Water
Cold Oil
or Gas

Lift Checks 125 psi 200 psi 200 psi

c . _. . No. 34Swing Checks Nq 125 psi 200 psi
200 psi 200 psi

Swing checks: Except for
their discs, the swing check
valves illustrated above are
identical.
The No. 34 has a bronze disc
and is suitable for steam and

are recommended for general service on steam, water,
oil, and gas lines. In sizes p2-inch and larger, the
valves have a bronze disc guided at the top and
bottom, as illustrated in the cross sections; sizes
%-inch and smaller (No. 20 Valves only) have a
stainless steel ball disc.

Installing the vertical check: The No. 29 Vertical
Lift Check Valve is designed to operate on upward
flow only. It should always be installed with the
pressure below the seat and the inlet end down.

water lines. The No. 34)^ is furnished with a compo­
sition disc for use on water, oil, and gas lines.
Sizes 2-inch and smaller have an integral disc and
hinge, as illustrated in the cross sections; in 2}^ and
3-inch sizes (No. 34 Valves only), the disc swivels on
the hinge. All sizes feature a disc stop which pre­
vents the disc from sticking in the open position.
Installing swing checks: Swing check valves may
be used in a horizontal position. . . .or in a vertical
position for upward flow.

Size II____________ Pounds, Each_____________ ||___________________Dimensions, in Inches
Weights and Dimensions — Prices on Re quest

Lift Checks Swing Checks No. 20 No. 29 No. 34 or No. 34’/2

Inches

No. 20

Hori­
zontal

No. 29

Verti­
cal

No. 34

Bronze
Disc

No. 341/2 1

Composi­
tion Disc |

End
to end

Center
to top

End
to end

Largest
diameter

End
to end

Center
to top

78

%
7Z

.3

.3

.4

.6

.3

.4

.6
.4
.6

.4

.6

1716
1%
1%
2’/4

1
iy8
174
1%

2
2

2>/8

iy8
iy8
l’/4

178
IVi

1%
__1%_

%
1
1%

1.0
1.7
2.4 _

.8
1.4

_ 2J_

1.0
1.7
L6

.9
1.5
2-3

2> 716
3716
3’716

1%
17s
274

274
22/8
374

1%
u/8
13/.

2’716
3716

17s
274
2%

P/2
2
272
3

3.2
6.0
9.0

14.0

2.8
4.8
8.1

12.0

3.6
6.0
8.5

14.0

3.0
L

4’4
S’/s

&716
1 7716

2%
27s
3%
3%

3%
32/8
478
53/„

2%
3y4
37s

/16
474
57s
6716
734

27s
374

4
43s .

Bronze Solder-Joint Swing Check Volvos. . . .pogo 46
Prop

—__  1 /4
-r sizing of check valves. . .

_ / , 8___
.page 427
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150-Pound Bronze Lift Check Valves
(And 400-Pound W. O. G. Valves for LP-Gases)

Compact, dependable lift checks for saturated steam,
water, oil, and gas .... including the Crane No 132
Underwriters' Approved for liquefied petroleum gases

These valves offer top efficiency in the services for which they
are recommended. The No. 27 and 132 have a composition disc
and are ideal where discs must be renewed quickly. Their disc
holder is guided above and below the seat in sizes J^-inch and
larger; in smaller sizes, it is guided in the cap only (not illustrated)
No. 31 Valves have a stainless steel ball disc.
Quick disc repairs. A leak is easily remedied in composition
disc valves. Simply replace the disc holder with an extra com­
plete holder and disc ... or insert a new disc into the original
holder. A supply should be kept on hand for this purpose.
No. 27: No. 27 Valves have a No. 1 Cranite Disc and are recom­
mended for saturated steam service, or for hot water from 200 F
to 300 F. The body and cap are bronze (ASTM B 62). Sizes
2-inch and smaller have a union cap, as shown at the upper right;

sizes iA/i and 3-inch have a compact bolted
cap, as shown at the left. Both types pro­
vide a strong, tight joint, easily dismantled
for cleaning or disc replacement.
Federal Specification: No. 27 Valves comply
with Federal Specification WW-V-jia for
Class "B" 150-Pound Bronze Valves, Type
III (for land use).

No. 27 Valves in sizes
2}/i and 3-inch have a

bolted cap

No. 31: No. 31 Valves have a stainless steel ball disc and are
used on saturated steam, water, oil, or gas lines. The body and
cap are bronze (ASTM B 62). The union cap provides a tight
joint, easily dismantled when necessary. When sizes %-inch and
smaller are needed, use No. 20 Valves shown on the facing page.
No. 132: No. 132 Valves are equipped with a No. 6 Composition
Disc. The body is made of Crane Special Bronze, a leaded tin
bronze conforming to ASTM B61. The union cap provides a
tight joint, easily dismantled when necessary. The No. 6 Disc, a

specially formulated composition ideal for petroleum
usage, is secured to the disc holder by means of a
disc retaining nut. To protect against leakage on
light oils and gases, the disc is sealed into the holder.
Service recommendations for the No. 132 aie
explained in detail at the lower right.
ihts and Dimensions — Prices on Request_______

_ . ___ qa .Globe and Angle, page 37
Other bronze va/ves for LP-gases......... Gale, P 9 page 427
Composition discs. . . .page 281 r "

I—A-----
All Valves

Size Pounds, Each Dimensions

No. 27 No. 31 No. 132
A B

With No. 1 With With No. 6

Inches
Cranite

Disc
Metal Ball

Disc
Composition

Disc Inches Inches

74 .5 Use No. 20 .6 2 13/S
3/g .8 on page 48. .8 2716 1 */ 2

Vi 1.1 1.1 L2— 2’716 134

3/4
1

1.9
2 8

1.8
3.0

2.0
2.9

3716
374

2
274

l’/4 4.1 4-8 474 2 7s

iy2
2

5.8
10.0

6.0
10.3

474
574
674

3
3’/2
3’/2

2*/ 2 16.0 ....
8 37s

3 22.5

150-Pound Valves
With No. 1 Cranite Disc

150 psi saturated steam

Sizes Va to 2-inch have a union cap, as shown
above; sizes 2}/i and 3-inch have a bolted cap.

150-Pound Valves
With Metal Ball Disc
150 psi saturated steam

300 psi non-shock cold water, oil, or gas

LP-Gas Valves
With No. 6 Composition Disc
400 psi non-shock cold water, oil, gas,

air, LP-gases, and volatile fluids

No. 132, Horizontal, Screwed

No. 132 Valves are given a hydrostatic
test at 600 psi and are also air tested.
The valves, within the limits of the
ratings specified above, are designed for
safe handling of liquefied petroleum
gases and are excellent for use on cold
water, oil, gas, compressed air, light
oils, volatile fluids, etc.

*No. 132 Valves have been approved by
the Underwriters' Laboratories, Inc.
(and are so marked) for the handling of
all LP-gases such as butane, propane,
propylene, butylenes, etc., provided the
piping system is subject to a pressure
no greater than 250 psi. Gases can be
handled separately or mixed, and in the
liquid or gaseous state.
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50
150-Pound Bronze Check Valves

Bolted Cap
Swing Check

—
Cross Section

Horizontal Swing

No. 4033
Horizontal Swing, Flanged

Swing Check Valves may also be used
in a vertical position for upward flow.
Whether used horizontally or verti­
cally, the valves should be installed
with the pressure under the disc; an
arrow cast on the body indicates cor­
rect direction of flow.

Working Pressures Hydrostatic
Test

PressureSteam

550 F

Cold Water,
Oil, or Gas

Non-Shock

150 psi 225 psi 450 psi

Recommendations: These high quality
valves are recommended for use wherever
rugged, bolted cap bronze checks are
needed. They are particularly suitable
for use on large pipe lines. The valves are
liberally proportioned to withstand severe
operating strains; their bolted cap con­
struction makes an exceptionally tight,
strong, and serviceable joint.
Swing check: The No. 4033 swing check
valves have a body, cap, disc, and hinge
made of Crane Special Bronze, a strong,
hard, leaded tin bronze having good re­
sistance to wear. Crane Special Bronze
conforms to requirements of ASTM Speci­
fication B 61.
The valves can be reground without re­
moving the body from the line. By remov­
ing the stop plug, a screw driver can be
engaged with the slot in the disc spud,
making it easy to rotate the disc when
regrinding.

Cross Section
Horizontal Lift

Lift Check

No. 4063
Horizontal Lift, Flanged

For proper sizing of lift and
swing check valves, see page 427.

Lift check: As in the swing check valve, the No. 4063 lift checks have
a body, cap, and disc made of Crane Special Bronze conforming to ASTM
Specification B 61. The body seat ring is also Crane Special Bronze.

Valves for Marine Service... .page 230 Templates for drilling.. . .page 326

Weights and Dimensions — Prices on Request
Valve

Flanged
F&D

Size

Inches

Pounds

Each

Face
to

face

Inches

Center
to
top

Inches

Diam­
eter of
flanges

Inches

Thick­
ness of
flanges

Inches

No. 4033, Swing 3
4

37
68

9y8
11%

5
6¥2

7*/2
9

%
U/16

No. 4063, Lift Information on request

End flanges: The dimensions and
drilling of end flanges conform to the
American Standard (B 16.24-1953)
for 1 50-Pound Bronze Flanges. The
flanges are plain faced, with two V-
shaped concentric grooves between
the port and the bolt holes. Flanged
valves are regularly furnished faced
and drilled (F & D); they can be
furnished faced only, when specified.
Full face gaskets should be used; see
page 321.

For better threaded and flanged joints . . . Crane Thread Lubricant

Crane Thread Lubricant is the "sure" way to make tighter and better threaded and
flanged joints on steam, water, and gas piping. It's a versatile lubricant .... use it
on Cranite or corrugated metal gaskets .... use it on bronze, copper, iron, or steel
as well as on alloys such as stainless steel, Monel, nickel, etc. ... use it at temperatures
up to 500 F. The lubricant always spreads easily; it will not separate or harden,
regardless of age. A high degree of lubrication is assured; joints are made up "tight"
yet are easy to "break” when necessary. For complete details, see page 324.

200-Pound Bronze Lift Check Valves
51

With
Monel Disc

Cross Section
No. 218

*No. 239 C with a No. 4 Cranite Disc may also be used for hot
water up to 400 psi at temperatures over 200 F up to 420 F.

Valve Working Pressures, Non-Shock Hydrostatic
Test

PressureSteam
Cold Water,

Oil, Gas,
or Air

No. 218 200 psi, 550 F 400 psi 600 psi

No. 239 C N°-4Di“-^'°r 200 psi, 450 F ♦ 600 psi
No.6Disc—optional| ... 400 psi 600 psi

With
Composition Disc

Cross Section
No. 239 C

No. 218
Horizontal Lift

Screwed

Monel
Seat and Disc

Union Cap
Construction

These are unusually strong and rugged valves. They
are liberally proportioned and will withstand severe
operating strains. Corresponding dimensions of the
valves are the same.
Both valves have a body made of Crane Special
Bronze, a strong, hard, leaded tin bronze conforming
to requirements of ASTM Specification Bbi. The
union cap construction facilitates dismantling and
reassembling for cleaning and maintenance purposes.
Monel disc valves: The No. 218 are recommended
where operating conditions require a high quality
metal disc and seat. They are suitable for severe
service on steam, water, oil, or gas lines.
The disc and seat are made of Monel, a seating
material that resists wear and corrosion exceptionally
well. The disc is guided from above and below the
seat, assuring accurate seating at all times.
Composition disc valves: The No. 239 C are recom­
mended for a wide range of fluids when equipped with
the proper type of disc. They are especially suitable
for installations where the discs must be renewed
quickly and easily.
The valves are regularly equipped with a No. 4 Cranite
Disc suitable for high pressure steam up to 450 F,
and for hot water at 200 to 420 F.

No. 239 C
Horizontal Lift

Screwed

No. 4 Cranite
or, if specified,

No. 6 Composition Disc
Union Cap Construction

Weights and Dimensions — Prices on Request
Size Pounds, Each Dimensions, in Inches

No. 218 No. 239 C No. 218 No. 239 C

Monel Composi- A B A B
Inches Disc tion Disc

i/4 .5 2 iy2
% .8 2s/16 iy2
y2 1.1 1.2 2"/16 13/4 2>*/16 13/4

% 2.0 2.0 33/16 2 33/16 2
1 3.0 3.0 33/4 2’/4 33/4 2’/4
l’/4 4.0 4.4 41/4 23/4 4»/4 23/4

iy2 5.5 6.5 43/4 3 43/4 3
2 11.0 12.0 53/4 3% 53/4 3y2

Extra composition discs.................. page 2B1
Proper sizing of check valves. .. .page 427

When ordered for water (up to 200 F), oil, gas,
gasoline, or air, the valves are furnished with a
No. 6 Disc. When ordered for air service, the
valves are air tested.
For service recommendations, description, and
dimensions of composition discs, see page 281.
Composition disc valves have a bronze disc
holder guided from above and below the seat on
sizes )/2->nch and larger, as illustrated in the
cross section; in smaller sizes, the holder is
guided in the cap only.
Quick repairs: A leak is quickly repaired on
composition disc valves. Simply replace the
disc holder with an extra complete disc holder
and disc .... or insert a new disc into the orig­
inal holder.
Extra disc holders and discs should be kept on
hand for this purpose.
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52 ------------------------------------- ----------------
200-Pound Bronze Check Valves

Regrinding
Y-Pattern

Swing Check

The No. 72 are
horizontal lift

Cross Section
Lift Check

Hydrostatic
Test

Pressures

Lift check valves:
sturdily constructed
check valves made of high grade mate­
rials and designed for long service.
They are recommended for severe serv­
ice on steam, water, oil, or gas lines.
All parts are bronze, the body being
made of Crane Special Bronze (ASTM
B61), a leaded tin bronze that resists
wear exceptionally well. The union
cap construction simplifies dismantling
and reassembling the valves for clean­
ing or regrinding.
On sizes J^-inch and larger, the disc is
guided at the top and bottom as illus­
trated at the upper right of the page;
on the and J^-inch sizes, the disc
is guided at the top only.

Swing check valves: The No. 36 and No. 38 are ruggedly
constructed valves recommended for severe service on
steam, water, oil, or gas lines. Their Y-pattern design is
a marked improvement over conventional, regrinding type
swing check valves. The body, made of Crane Special
Bronze, a strong, hard, leaded tin bronze conforming to
ASTM B61, features full area and smooth interior contours.
Pressure drop and flow resistance are reduced to a minimum.
The cap and all internal parts are bronze. The pressure-tight,
easy seating disc has a threaded spud which passes through
a hole in the lower end of the hinge; a disc nut, screwed onto
the spud, retains the parts. The hinge
and disc swing freely out of the path
of flow. A hinge bumper prevents the
disc from sticking in the open position.
All parts are readily accessible and can
be quickly replaced in the field. The
valves may be reground without remov­
ing the body from the line. A slot in
the end of the disc-spud enables rotat­
ing the disc with a screw driver.
Installation: Swing check valves may
be used horizontally.... or in a verti­

cal position for upward flow. In either position, they should
be installed with the pressure under the disc. An arrow cast on
the body indicates the correct direction of flow.
Flanged valves: The dimensions and drilling of end flanges
conform to the American Standard (816.24-1953) for 150-Pound
Bronze Flanges. The flanges are plain faced, with two V-shaped
concentric grooves between the port and the bolt holes.

Lift Check

Cross Section
Swing Check

600 psi
450 psi

Valve
Ends

Working Pressures

Steam

550 F

Cold Wafer,
Oil, or Gas

Non-Shock

Screwed 200 psi 400 psi

Flanged 150 psi 225 psi

Horizontal Lift
Screwed

Horizontal Swing
Screwed

Flanged

Flanged valves are regularly furnished faced and drilled (F&D);
Faced only valves can be furnished when specified. Full face
gaskets should be
used; see page 321.

The valves can be reground without
removing the body from the line.

Swing Checks

Lift Check

Valves for Marine Service,
see page 230. Templates for drilling . . . .pagc 326 Proper Slzlng of check . ,poge 427

Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, in Inches
172"^No. 36

Swing

Screwed

No. 38
Swing
Flanged
F&D

No. 72
Lift

Screwed

No. 36 No. 38 No

A C B c D E F G

’/4 .6 .3 2% iy2 111/16 1
% .6 .5 2’/8 1% 11S/16 iy8
¥2 .9 .8 2% 1% 2%
% 1.4 1.4 3 21/8 2% iy2
1 2.4 4.9 2.0 33/4 21/2 53/g 2’/2 4% % 35/16 l3/4
l'/4 3.6 7.0 3.1 4V4 3 6 3 4% 13/32 3% 2__
l‘/2 5.6 10.0 4.6 5 31/2 6% 3i/2 5 7/16 41/2 2»/4
2 11.3 14.3 8.0 6 41/4 8 4V4 6 y2 5% 3%
2y2
3

14.5
23.0

23.0
29.0 --- 1-1 ‘ —

6%
1 8%

5
6

9i/4
103/s

5
6

7
7>/2

9/16
% • •:_ -

---------------- -------------------------------------------- 53
300-Pound Bronze Check Valves

Regrinding
Y- Pattern

Swing Check

Y-pattern swing check valves featuring full
area body design. . . . rugged lift check valves
with piston type disc for smooth operation

Sizes Working Pressures Hydrostatic

Inches

Steam

550 F

Cold Water,
Oil, or Gas
Non-Shock

Test
Pressures

% to 2
2’/a and 3

300 psi
300 psi

1000 psi
600 psi

1500 psi
900 psi

Cross Section
Horizontal Swing

No. 76 E
Horizontal Swing

Screwed

Swing check valves: No. 76 E are heavy, ruggedly con­
structed swing check valves recommended for severe service
on steam, water, oil, or gas lines. Their Y-pattern design
is considerably superior to that of conventional regrinding
type swing check valves.
The cap and all internal parts are made of bronze. The body
is made of Crane Special Bronze, a hard, leaded tin bronze
conforming to requirements of ASTM B61. The body design
features full area and smooth interior contours; pressure
drop and flow resistance are reduced to a minimum.
The pressure-tight, easy-seating disc has a threaded spud
which passes through a hole in the lower end of the hinge;
a disc nut, screwed onto the spud, retains the parts. A
hinge bumper prevents the disc from sticking in the open
position. All parts are readily accessible and can be
quickly replaced in the field.

The valves may be reground without removing the body from the line. A slot in the
end of the disc-spud enables rotating the disc with a screw driver.
Proper installation of swing checks: Swing check valves may be used in a hori­
zontal position .... or in a vertical position for upward flow. Whether used hori­
zontally or vertically, the valves should be installed with the pressure under the
disc; an arrow cast on the valve body indicates the correct direction of flow.

Lift Check

No. 366 E
Horizontal Lift

Screwed

Cross Section
Horizontal Lift

No. 366 E Valves feature a
piston type disc and are ex­
cellently used in services
where line pulsations may
cause ordinary check valves
to hammer. In the Crane de­
sign, the dashpot formed
above the disc provides an
effective cushion.

Valves for Marino Service.............page 230
Proper sizing of check valves. . . .page 427

Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, in Inches

No. 76 E
Swing
Check

Screwed

No. 366 E
Lift

Check

Screwed

No. 76 E No. 366 E

A B F G

y4 .6 .4 2% iy2 1,3/16 1
% .6 .6 2% iy2 2 i*/ 8
y2 1.0 .9 2®/8 p/4 21/2 1%

3/4 1.6 1.5 3>/g 2y8 215/u 1%
i 2.7 2.6 3% 2’/2 31/2 2
iy4 4.2 4.2 4y2 3 41/16 23/g

iy2 6.0 5.4 5’/g 3’/2 4 5/8 25/8
2 10.0 10.8 6% 4% S’A 3*/ 4
2i/2 16.3 15.6 7’/s 5 6% 3%
3 25.0 24.0 83/g 6 8 41/2

Lift checkvalves: No. 36bE Horizon­
tal Lift Check Valves are recommended
for steam, water, oil, or gas, and es­
pecially for service where pulsations
in the line are apt to cause an ordinary
check valve to hammer. The dashpot
formed above the piston type disc
effectively cushions the disc.
The body and disc are Crane Special
Bronze, a leaded tin bronze (ASTM
B61) that resists wear exceptionally well.
These valves can be reground without
removing the body from the line. To
facilitate regrinding, the top of the
disc is tapped with pipe threads so that
a nipple can be inserted.
On special order, the valves can be
equipped with a spring above the disc
to keep the valve normally closed when
used on air or gas.
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54
2500-Pound Hydraulic

Bronze Lift Check Valves

Cross Section

No. 237 H
Horizontal Lift

Screwed

Working Pressure
2500 psi non-shock cold water, oil, or gas

Test Pressure
3750 psi hydrostatic

Recommendations: Crane Hydraulic
Bronze Lift Check Valves are recom­
mended for severe high pressure hydraulic
service on lines not subjected to shock,
and for high pressure gas lines.
Materials: All parts are made of Crane
Special Bronze, a strong, hard, leaded tin
bronze having excellent resistance to wear.
This metal conforms to requirements of
ASTM Specification B 6i.
Construction: The valves are exception­
ally heavy and rugged. The top of the

disc fits snugly in the valve cap, guiding
the disc accurately and forming a dashpot
that effectively cushions the action of the
valve while in service.
The union cap construction provides a
strong, tight joint, easily dismantled or
reassembled when necessary for purposes
of cleaning or repairing the valve.
Seat opening: The diameter of the seat
opening in the valves is slightly larger
than the inside diameter of Double Extra
Strong Pipe.

Weights and Dimensions — Prices on Request_________________ __
Size Pounds Dimensions, in Inches

No. 237 H Inches Each
A B

Diameter
of seat
opening

Horizontal Lift Check
Screwed % 2.0 213/16 2% 716

¥2 2.0 213/16 23/4 7/16

% 3.5 37/16 31/4 ¥2
1 6.0 4 4 U/16

V/4 9.0 4”/16 4y2 1S/16

For Higher Pressures and Temperatures — Use Crane Steel Valves
The Crane line of bronze check valves shown
in this section is supplemented by a wide
assortment of steel check valves designed for
severe services and for pressures and tem­
peratures beyond the scope of bronze valves.

Steel check valves for industrial service are
shown in Section 14 (conventional types)
and Section 15 (Pressure-Seal and Lip-Seal
types). Valves intended particularly for
marine service are shown in Section 20.

600-Pound Forged Steel
Horizontal Lift Check

No. 3674 X (Page 1 52)

6000-Pound Hydraulic Forged
Steel Horizontal Lift Check

No. 227 H (Pago 1 60)

600-Pound Cast Steel
Ball Check

No. 3692 XS (Page 153)

600-Pound Cast Steel
Horizontal Swing Check

(Pages 154 and 158)

55
SECTION 6

Crane Bronze Quick-Opening,
Butterfly, Radiator, and Hose Valves

Quick-Opening Valves
Globe, 1 25-Pound..............................
Globe, 1 50-Pound..............................
Gate, 1 25-Pound....................................

page 56
page 57
page 58

Butterfly Valves page 58

Radiator Valves
Angle, 150-Pound Government Pattern.......................................page 59
Angle, 200-Pound..................................... Daae 59
Globe, 200-Pound............................ 50

Hose Valves
Hose Gate, 200-Pound.................................................................page 60
Hose Gate, 300-Pound.................................................................page 60
Hose Gate, Underwriters' Pattern................................................page 60
Garden Hose.................................................................................... 61
Chicago Hose................................................................................. .. 61
Angle Hose..................................................................................... .. 61

Hose Threads............................................................................... page 62

For quick-opening iron valves refer to:
Iron body quick-opening clamp gate valves.................pages 70 and 71
Fcrrostecl quick-opening wedge gate valves............................... page 78
Iron body quick-opening pulp stock valves................................ page 85
Alloy iron quick-opening pulp stock valves................................page 85
Iron body butterfly valves.......................................................... page 99

Leaky valve stuffing boxes are easily remedied!

A slight stuffing box leak, if left unattended, gets larger and
lamer and eventually can cause serious damage to valve
parts. More important, waste of fuel, power, or fluid is surpris­
ingly great .... often, in a few months qt
leakage, many times the cost of the valve itself. I
The remedy is generally simple. Since pack- II
ing wears gradually as it is subjected to serv- n
ice, it is only necessary to slightly tighten the f ? 3
packing nut or gland the moment a leak 3
becomes apparent. And when new packing is f j , U
necessary, most Crane valves can be repacked d
when wide open and under pressure
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56
125-Pound Bronze Globe Valves

Quick-Opening—Self-Closing

Composition Disc

With Stuffing Box

Working Pressures

Composition Disc Valves
125 psi air or gas, 150 F

(Air Tested)

125 psi saturated steam
(when furnished with No. 1 Disc)

Bronze Disc Valves
125 psi saturated steam

Recommendations
The No. 12}^ Valves, as regularly fur­
nished, are air tested and are recom­
mended for air or gas up to 150 F.
When equipped with a No. i Disc,
they are suitable for saturated steam.
The valves are ideally suited for cook­
ing vats, soot blowers, can and bottle
sterilizers, and similar services.
The No. 6o8^ Valves are recom­
mended for general industrial service
on steam lines only. They are used to
control flow to small apparatus such
as steam presses, laundry machinery,
can and bottle sterilizers, etc.; they
are often installed with whistles.

Bronze Disc

No. 608’/z
Globe, Screwed

With Stuffing Box

Materials and construction: The body of
the No. 12^ Valve and the body, disc, and
cap of the No. 6o8j^ are made of bronze con­
forming to ASTM Specification B 62. The
disc holder in the No. 12^ is also bronze.
Both valves have a stainless steel spring.
The valves have a malleable iron lever which
can be turned to any desired position by
loosening the locknut which holds the bracket
to the valve body. A steel pin, inserted into
the end of the stem, provides a long wearing
contact between the stem and the lever.
Stuffing box: A stuffing box around the
stem, amply deep and filled with high grade
packing, assures protection against leakage of
fluid. This feature makes the valves well
suited for use in confined spaces and in instal­
lations requiring valves that will not leak at
the stem under constant service.
Easy, quick operation: The valves are
easily operated. A short pull on the lever lifts
the disc from its seat and opens the valve.
When the lever is released, the spring above
the disc automatically closes the valve.
Operation of larger size No. 6o8J^ Valves used with
whistles is facilitated when the pull of the lever
is at right angles to the center line of the whistle.
Installation: Always install these valves with the
pressure above the disc. An arrow cast on the body
indicates the correct direction of flow.

For extra composition discs for No. 12Vi Valves, see page 281.

Weights and Dimension; — Prices on Request
Valve Size Pounds Dimensions, in Inches
Type End Center Center Center

to end of port of port of stem
of to end to end to end

body of cap of lever, of lever,
Inches Each open closed

¥4 .9 2¥s iy2 3¥4 33/g
% 1.0 23/g 1% 3¥4 3%

No. 121/2 ¥2 1.4 2% i¥4 5¥s 4¥4
Composition ¥4 2.1 3¥4 2 5¥s 55/g_

Disc 1 3.2 3% 2¥4 6% 6%
i¥4 4.5 41/4 2% 8¥4 8’/g
11/2 6.8 5 3 9¥2 8¥4
% .8 1% P/4 3% 3¥4
¥2 1.1 2V16 iy8 5¥4 3%
¥4 1.8 2% 1% 5¥s

No. 6O8I/2 1 2.8 3¥s 2 7% 63/g
Bronze Disc i¥4 4.0 3¥8 2¥s 8¥4 8¥s

i¥2 5.0 4 ¥16 2% 9¥2 8%
2 8.3 41 ¥16 2% 125/8 93/4_

Composition discs: No. 12^ Valves are regularly
furnished with a No. 6 Disc suitable for air or.^^.
When ordered for saturated steam, they will o
furnished with a No. 1 Cranite Disc.
l or description, service recommendations, and di
mensions of composition discs, see page 281.

----------------------------------------------------------57

150-Pound Bronze Globe Valves
Quick-Opening — Self-Closing

Working Pressures
A« regularly furnished (with No. 6 Disc), valves are suitable for:

200 psi water................................................ 200 F
200 psi light oils, gasoline, gas, or air.... 150 F

Air Tested

If ordered with No. 1 Disc, valves are suitable for:

150 psi........ saturated steam
200 psi water. .200 to 300 F

Composition disc valves suitable for
a variety of quick-opening services
when equipped with the proper disc.

No. 7'/2
Globe, Screwed

With Stuffing Box

Section

Recommendations: No. 7^ Quick-Opening Globe
Valves, as regularly furnished, are air tested and are
recommended for water up to 200 F, and for light
oils, gasoline, air, and gas up to 150 F.
When so ordered, the valves can be furnished with a
No. 1 Cranite Composition Disc suitable for satu­
rated steam, and for hot water from 200 to 300 F.
The valves are widely used on gasoline and oil load­
ing racks, public showers, and in other services
where high quality quick-opening, self-closing globe
valves are needed. Valves for heavy oil service can
be furnished when desired; information will be fur­
nished on request.

Materials: The body and disc holder are made of
quality bronze conforming to ASTM B62. The cap,
union cap ring, and the stem also are bronze. The
bracket and opening lever are malleable iron. The
spring is stainless steel.

Construction: The valves are ruggedly constructed
throughout. They have a union cap ring which per­
mits easy dismantling and reassembling for inspec­
tion, cleaning, or replacement of the disc.
The stuffing box around the stem is amply deep, is
filled with non-friction packing, and is large enough
to remain pressure-tight when the valve is open. A
steel pin, inserted in the end of the stem, provides
a long wearing contact between the stem and lever.

The top of the disc holder is piston shaped and is
equipped with a piston ring. It fits snugly into the
upper part of the valve body, forming a dashpot that
effectively cushions the disc when closing, prevent­
ing hammering and destructive shock.
Operation: The valves are easily operated. A short
pull on the lever lifts the disc off its seat, opening
the valve. When the lever is released, the spring
above the disc automatically closes the valve.
Pilot valve on iy2 and 2-inch: Sizes 1and 2-inch
have a pilot valve in the main valve, as shown in
the inset illustration. When the valve
the pilot valve opens first, equalizing
the pressure around the main disc,
thereby assuring easy operation.
The pilot valve disc is also a composi­
tion material, having the same charac­
teristics as the main valve disc; it is
loaded for closing with a stainless steel
spring.

is operated,

Orders for extra pilot valve discs should
indicate the service.

1 V2 and 2-inch
sizes have a
pilot valve.

Composition discs: Unless otherwise ordered,
these valves are furnished with a No. 6 Disc suitable
for 200 psi water at temperatures up to 200 F and
for 200 psi light oils, gasoline, gas, or air at tempera­
tures up to 150 F. Valves equipped with a No. 6
disc are regularly air tested.

For extra composition discs, see page

Weights and Dimensions — Prices on Request
Size

Inches

No. 71/2
Screwed

Pounds
Each

Dimensions, in Inches __
End

to end
of

body

Center of
port to
top of
cap

Center of
port to
bottom
of lever,

open

Center of
stem to
end of
lever,
closed

¥2 1.6 23/4 13/4 5¥4 4%

¥4 2.4 31/4 2 5*/2 55/g
1 3.8 33/4 2¥4 7% 6J/g

D/2 8.0 43/4 3 10 6 */4
2 13.3 53/4 3¥2 125/g 9’/2

When ordered for saturated steam service, or for hot
water at temperatures from 200 to 300 F, the valves
are furnished with a No. 1 Cranite Disc.

For description, service recommendations, and di­
mensions of composition discs, see page 281.

Installation: These valves always should be in­
stalled so that the pressure is above the disc. An
arrow cast on the body indicates the correct direc­
tion of flow.

Shock: Quick-opening valves used oh liquid lines
may produce shock; for details, see page 14.
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58 ------------------- ------------ .
125-Pound Bronze Gate Valves

Quick-Opening — Cam Action

Underwriters' Approved
for hazardous liquids*

The No. 432 are bronze quick-opening,
cam action gate valves designed for
dependable performance on saturated
steam, water, oil, gas, or air lines.

Working Pressures
Size

Inches

Saturated
Steam

Cold Water,
Oil, Gas, Air

Non-Shock

!4 to 2
2}/i and 3

125 psi
100 psi

200 psi
100 psi

Air Tested

*A11 sizes have been approved by the Under­
writers Laboratories, Inc., for hazardous
liquid service at pressures not exceeding
50 psi; this is the maximum pressure
prescribed by the Underwriters' for
such hazardous liquid equipment.
Body: The body is made of bronze con­
forming to requirements of ASTM Specifi­
cation B 62.
Construction: The solid wedge disc is
operated by means of a quick-opening

lever through a specially designed cam
arrangement. Fast, positive valve action
is assured. Sizes i-inch and smaller have
a screwed cap (not illustrated); larger
sizes have a bolted cap, as illustrated.
Operation: To insure proper seating in
the closing phase, operate the lever with
a snappy action and plenty of force. The
disc will not jam; nor is there any danger
of damage to the parts since the valve is
designed to withstand vigorous operation.

Weights and Dimensions — Prices on Request
Size

Inches

Weight

Pounds
Each

Dimensions, in Inches

A B c D E

y2 1.6 1% 23/4 3 278 5%

No. 432 3/4 2.3 iy8 27s 374 378 674

Gate 1 3.3 2% 378 372 4 63/4

1% 4.4 23/4 372 4% 572 85/8

1% 5.8 27s 378 53/8 63/8 978

2 9.4 33/8 474 63/8 7% 12
2% 19.5 4 478 772 83/4 1378

3 28.5 41/4 53/8 878 10 153/8

Prevent water hammer:
Sudden closure of valves
used in liquid lines fre­
quently can cause ‘‘water
hammer".

When severe, water ham­
mer must be eliminated by
installing a suitable cush­
ioning device in the line.
Otherwise, resulting shock
might damage both valves
and piping; see page 14
for detailed explanation.

Bronze Butterfly Valves
Working Pressures

125 psi saturated steam
200 psi non-shock cold water, oil, or gas

Weights and Dimensions — Prices

The body and disc are made of good quality bronze
which conforms to requirements of ASTM Specifi­
cation B 62. The stem is of ample diameter; it is made
of corrosion-resisting Exelloy (an AISI Type 4>°
stainless steel) in sizes 1 J^-inch and smaller and is
steel, nickel-plated in the 2-inch size.

Valves. . . .page 99

These durably constructed bronze butterfly valves
provide easy, smooth operation in approximately
one-quarter turn from the wide-open to closed posi­
tion. They are not designed to close pressure-tight

and, therefore, should be used
only to control or regulate flow.

No. 44
Butterfly
Screwed

Cross section of No.
Valve with disc in

partly opened position.

44

No. 44
Butterfly

Size

Inches

Weight

Pounds
Each

Dimensions, in Inches
End
to

end

Center
to
top

Center
to

bottom

Over­
all

height

Diam­
eter of
stem

Valve 1 1.1 29/16 374 13/8 43/8 3/16174 1.6 23/4 35/8 15/8 574 3/8l*/2 2.1 215/16 33/8 13/4 53/8 %
— 2 3.8 4716 478 178 _ 63/4 y2

Bronze Radiator Valves
59

150-Pound
Government Pattern
Composition Disc

Working Pressures
150-Pound Valves
With No. 1 Cranite Disc
ISO psi...............saturated steam

200-Pound Valves
With Metal Disc

.............200 psi

200-Pound
Union Bonnet

Metal Disc

Angle—Cross Section

Angle
No. 67 G, with Wheel

*No. 68 G, with Lock Shield

When ordered for hot water service (up to 200 F), the
150-pound valves are furnished with a No. 6 Disc.

Recommendations: These heavy, unusually rugged
bronze radiator valves are recommended for use on steam
and hot water heating systems.
Important gravity flow: When the intended use is
gravity flow hot water, orders should so specify. Valves
for such service will have a small hole drilled through the
seat to provide slow circulation in the closed position.
Repacking: All valves listed on this page, when wide
open, can be repacked while under pressure.
150-pound: The 150-pound valves have a rising stem,
a composition disc, and a gland in the stuffing box.
Their body and bonnet are made of bronze conforming
to requirements of ASTM Specification B 62.
They are regularly furnished with a No. 1 Cranite Disc
suitable for saturated steam and for hot water from
200 to 300 F. When ordered for water up to 200 F,
they are furnished with a No. 6 Disc.
Both the No. 67 G and 68 G comply with Government
Specifications issued by the General Supervising Archi­
tect's Office and the Quartermaster General’s Office.
They also comply with Navy Department (Bureau of
Yards and Docks) Specification No. 66-P-ia (INT),
dated September 1944, on Power Plant Heating and
Ventilating Apparatus and Piping (Shore Use).
200-pound: The 200-pound valves have a rising stem,
a metal disc, and rugged union bonnet construction.
The body is Crane Special Bronze, a hard, leaded tin
bronze conforming to ASTM Specification B 61.
The valves have a one-piece disc and stem in the J4-inch
size; in the %-inch size, the disc swivels on the stem, as
illustrated in the globe section. The stuffing box on
both sizes is equipped with a gland. The valves can
be reground without removing the body from the line.

Globe—Cross Section
No. 4270, with Wheel

*No. 4272, with Lock Shield

Angle
No. 4271, with Wheel

*No. 4273, with Lock Shield

*Not illustrated

Weights and Dimensions — Prices on Request

% 2.3 2.2 1 Az.
Extra composition discs for No. 67 G or 68 G... -page

*Not illustrated

Valve Type Size Pounds, Each Dimensions, in Inches

Globe Angle Center
to

male
union
end

Center
to

female
eno

Center to
top. open

Diam-

of
wheel

Inches

With
Wheel

With
Lock

Shield

With
Wheel

With
Lock

Shield

With
wheel

With
lock

shield

— No. 67 G No. 68 G

150-Pound
Rough

Nickel-Plated

y2
3/4
1
174
iy2

1.5
2.5
3.2
5.3
6.6

1.5
2.4
3.0
5.0
6.4

23/8
374
372
37s
43/8

174
13/g
13/4
2 '

274

472
574

6
77s
772

574
574
7

83/s
774

2%
272
23/4
3
3

200-Pound
Rough Body

No. 4270 No. 4272 No. 4271 No. 4273

y2
3/4

1.4
2.3

1.3
2.2

1.3
2.1

1.2 1
2.0 ;

2716
3

13/16
13/g

47s
43/4

474
5

274
272
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60------------- ------------------------------

Bronze
Underwriters’ Pattern

Hose Gate Valves
—Wedge Disc —Non-Rising Stem

For cold water
pressures up to

*200 psi non-shock

No. 451, Screwed
Underwriters’ Pattern

X_- ,s zccrcxed by the Underwriters' and
Fiet.-—. X--—- Laboratories for pressures

to ts: A bronze cap and chain and/
:r crick can be furnished when specified.

For cold water
pressures up to

300 psi non-shock

No. 453, Screwed
Underwriters’ Pattern

No 453 is approved by the Underwriters and
Factory Mutual Laboratories at pressures up
to 300 psi. A bronze cap and chain and/
or drain cock can be furnished when specified.

Weights and Dimensions — Prices on Request
VVt

Valve

Rough
Body,
Plain

nyniJ

Size

Inches

Pounds, Each Dimensions, in Inches

With­
out

Cap &
Chain

With
Cap
and

Chain
A B C D

1 2.3 2.7 1716 1% 5% 3i/2
1V2 5.0 5.5 1% 2716 71/4 4%

No. 451 2 7.5 8.5 I1716 2716 9 5i/2
2*/2 16.5 18.0 274 27/8 IOI/4 6

11/2 5.7 7.0 1% 274 71/2 41/2
No. 453 2% 16.5 18.0 2716 2% 11 6

Unless otherwise ordered, these valves are furnished
without a cap and chain and without a drain cock.

These compact Underwriters’ Pattern Hose Gate Valves
have a non-rising stem, a wedge disc, and a rugged Style
D malleable iron wheel. The stuffing box, amply deep,
is fitted with a gland. The body is made of bronze
conforming to requirements of ASTNI Specification B 62.

The No. 451 features wide-faced hexagons at the female
end; the upper portion of the body is cylindrical in
shape for maximum strength with light weight.

Underwriters’ Specifications: The
No. 451 and No. 453 are approved by the
Underwriters’ Laboratories, Inc., and
the Factory Mutual Laboratories for
water working pressures up to 175 and
300 psi, respectively. The body of each
valve is marked "CU" and “FM.”

Cap and chain: When specified, these
valves can be equipped with a bronze cap
and chain, as shown in the inset illus­
tration at the upper right.

Drain: When specified, the valves
can be furnished with the boss on the
outlet end tapped and fitted with a
drain cock, as shown at the lower right.

Valves with
cap and chain

Valves with
drain cock

Hose Threads Available on Male Outlet
(Fomalo inlBl is furnjshod wiH> an Arnorkan Standard Taper Pipe Thread)

Valve Sizes, in Inches

'e hose thread information, seo page 62.

Valve
Threads Regularly Furnished Optional Threads—Furnished if Specified

Chicago
Standard

Hose Thread

American
(National)

Standard Fire-
Hose Coupling
Screw Thread

Iron Pipe
or

California
Standard

Hose Thread

American
(National)

Standard Fire
Protection

Hose Thread

Chicago
Fire

Department
Hose Thread

No. 451 1 to 2 2^_ 1 to 2i/2 h/2 21/2
No. 453 2% 11/201-21/2 21/2

Hose threads: The
valves are furnished
w ith an American Stand­
ard Taper Pipe Thread
on the female end.
The male end is avail­
able with a variety of
threads as indicated in
the adjacent table.
Orders for hose threads
other than listed in the
table should be accom­
panied by a sample,
preferably the male end
of a hose coupling; see
page 62.

61

Bronze Hose Valves
Garden

Hose Valves
With Rubber

Composition Disc

No. 58, Screwed

Garden Hose Valves
are ideal for garden
and lawn hose service
for homes, estates,
greenhouses, cemeter­
ies, golf courses, and
similar locations.
The body is bronze
conforming to ASTM
Specification B 62.

Chicago Hose Valves
With Rubber Composition Disc

For cold water pressures
up to 200 psi, non-shock

No. 50, Screwed

The No. 50 Chi­
cago Hose Valve
is excellent for
use on outside
standpipes.
The body, bonnet, stem, and disc
holder are made of bronze conforming
to ASTM Specification B 62.

Weights and Dimensions — Prices on Request
Valve

Rough
Body,
Plain

Size

Inches

Pounds, Each : Dimensions, in Inches
Without

Cap &
Chain

Regular

With
Cap &
Chain

Optional

Center
to

hose
end

Over-all
height,
open

Diam­
eter
of

wheel

Length
of
tec

handle

No. 58
Garden

7z
%
1

.8

.8
1.3

I 1%
: 1%
1 1%

43/8
43/4
57/8

21/16
21/16
2716

No. 50
Hose

1
iy2
2’/z

2.5
5.0
9.0

I 21/2
; 3
! 4>/8

8/8

101/2
137/8

4/8
6
7

*No. 117
Angle

%
1
iy2
2
21/2

1.7
3.0
6.3

10.0
18.5

2.0
3.4
7.0

11.0
20.0

I 1%
l3/4

1 23/8
274
31/4

7716
7*716

10
125/16
14716

23/4
3716
41/16
53/8

6

Angle Hose Valves
With Composition Disc
For cold water pressures
up to 250 psi, non-shock

When specified,
No. 117 Valves
are furnished
with a bronze
cap and chain.

Cross Section

Angle Hose Valves
are recommended
for dependable per­
formance on stand­
pipes, hose racks,
and similar types
of equipment.
Their body and bon­
net are bronze con­
forming to ASTM
B 62. They have a
Crane No. b Com­
position Disc. For
extra discs, and

for description, dimensions, and
service recommendations of
discs, see page 281.
*The No. 117 Valves are furnished
with a bronze cap and chain only
when orders so specify.

Hose threads: All
valves shown on this page
have an American Stand­
ard Taper Pipe Thread
on the inlet.
The male outlet is avail­
able with a variety of
threads as indicated in
the adjacent table.
Orders for hose threads
other than listed in the
table should be accompa­
nied by a sample, prefer­
ably the male end of a
hose coupling.

Hose Threads Available on Male Outlet
(Inlet is furnished with an American Standard Taper Pipe Thread)

Valve Valve Sizes, in Inches
Threads Regularly Furnished Optional Threads — Furnished if Specified

Chicago
Standard

Hose Thread

American
(National)

Standard Fire-
Hose Coupling
Screw Thread

Iron Pipe
or

California
Standard

Hose Thread

American
(National)

Standard Fire
Protection

Hose Thread

Chicago
Fire

Department
Hose Thread

No. 58 1/2 t° 1 1/2 to 1 ... | ...

No. 50 1 and P/2 21/2 1 to 2i/2 172 272

No. 117 | 3A to 2 272 3/4 to 2i/2 l»/2 272

For complete hose thread information, see page 62.
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62-------------------- ----------------
Hose Threads

Hose Thread Standards: The table shown below
gives the basic dimensions of the American (National)
Standard Hose Coupling Threads and of other hose
coupling threads now in general use.
The upper portion of the table includes:
i. American Standard Hose Coupling Screw Threads
(ASA B3 3.1-1947) sizes 2-inch and smaller for valves,
hose couplings, nozzles, and other fittings used in
direct connection with hose intended for fire protec­
tion or for domestic, industrial, and general service.
2. American (National) Standard Fire-Hose Cou­
pling Screw Threads (ASA 626-1947) sizes 2Jz^-inch
and larger, for fire hose valves, couplings, hydrant
outlets, stand-pipe connections, Siamese connections,
and all other special fittings on fire lines.
The two ASA Standards mentioned above agree
with the data in the Hose Thread section of the
handbook of Screw-Thread Standards for Federal
Services, No. H-28, Part II, 1957-
The lower portion of the table includes:
Other hose thread standards in general use: The

Chicago Hose Thread Chicago Fire Department
Hose Thread, 2^ and ,3-inch Iron Pipe Hose
Threads, and the California Hose Thread.
Form of thread: The basic form of all Crane hose
threads is the American (National) Standard
formerly known as the U.S. Standard Form".
Ordering: Unless otherwise ordered, Crane Hose
Valves are furnished with the threads specified on
pages 60 and 61, their dimensions conforming to
those shown in the table below.

Special hose threads: Other hose threads included
in the table below but not mentioned on pages 60
and 61 can be furnished when so specified; prices
on application. When orders are received for Amer­
ican Standard hose threads in sizes or %-inch,
the garden hose thread will be furnished, and in
sizes 1 or 1 J^-inch the iron pipe hose thread will be
furnished, unless otherwise specified. In addition,
other types of special threads can be furnished at a
special price; orders should be accompanied by a
sample, preferably the male end of a hose coupling.

Ho=o Valves .... pages d0 and 6,

General
Classification Name of Hose Thread

Nominal
Size
of

Hose

Inches

Number
of

Threads
per

Inch

Max. Major
Dia. (O.D.)
of Nipple
Thread

Inches

Service
Recommendations

American
(National)
Standard

Hose Coupling
and

American
(National)
Standard
Fire-Hose
Coupling

Screw Threads

Hose Coupling
Screw Threads

American
Standard

(B33.1-1947)

Sizes 2-inch
and smaller

Garden Hose
Thread

y2
ny2 1.0625 Garden and

similar service%
3/4

Chemical Hose
Thread

% 8 1.3750 Chemical engine
and booster hose1

Fire Protection
Hose Thread ly2 9 1.9900 Fire protection

hose

Iron Pipe
Hose Thread

y2 14
.8248

Steam, water,
air, oil, and

all other hose
connections

3/4 1.0353
1

ny2

1.2951
1V4 1.6399
ly2 1.8788
2 2.3528

American (National) Standard
Fire-Hose Coupling Screw Threads

(B26-1947)
Sizes 2!/2-inch and larger

2y2 7% 3.0686

Fire hose
3

6 3.6239
3V2 4.2439
41/2 4 5.7609

Other
Hose

Threads
in

General
Use

Chicago Standard
Hose Thread

y2 or 34

ny2

1.0682

jNote:
Iron Pipe Hose
Threads sizes

2-inch and smaller
are included

in the
American
Standard

B33.1-1947
and are shown above.
The 2^ and 3-mch
sizes, shown hjT'
are not included
in the American

Standard.

___________________

1 1.2797
iy4 1.6880
iy2 1.9272
2 8 2.5129
3 7 3.6365

Chicago Fire Department
Hose Thread zy2 7y2 2.9916

flron Pipe Hose Threads 2%
3
y2

8 2.8434
3.4412

California Standard
(Pacific Coast)
Hose Thread

11
1.0504%_____

1 1.3141
____P/4____
___ iy2

1.8561
2.0870I__ 2 10 2.5416

-------------------------------------------- ——_. ! 2i/2 7i/2 2.9916

63
SECTION 7

Crane Bronze and Iron Cocks
(and Gas Stops)

Bronze Cocks
Pet Cocks...................
Cylinder Cocks..........
Gauge Cocks............
Try Cocks...................
Spring-Loaded Cocks

Brine Cocks................
125-Pound Cocks....
250-Pound Cocks....

Bronze Stops
Gas Service Stops.......................................................................... .. 64

Iron Cocks
125-Pound W.O.G. Cocks............................................................page 66
Gas Line Cocks................................................................................. 66
Spring-Loaded Mine Cocks...........................................................page 67
Spring-Loaded Four-Way Cocks..................................................page 67

Wrenches
For Cocks and Stops......................................................................page 68

page 64
page 64
page 64
page 64
page 64

page 65
page 65
page 65

Every pipe line needs support!

Piping won’t stand up and work
efficiently without adequate sup­
port. Its own weight plus the
weight of the fluid will cause a
break in the line or will strain joints
to the point of leakage and distort
or ruin valve seats.
An amply strong pipe hanger or support at about 10-foot
intervals is considered good practice for the average or
ordinary installation, but the spacing will vary considerably
with the size and type of system. Place the hangers close to
valves and heavy pieces of equipment.
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64
Bronze Cocks and Stops

No. 700
Pel Cock
Tee Head

Pet, Cylinder, and
Gauge Cocks

No. 702
Pet Cock

Lever Handle

No. 724
Cylinder Cock
Lever Handle

Gas Service Stops

No. 270
Flat Head

No. 298
Lever Handle, with Check

No. 708
Gauge Cock

Male,
Tee Head

No. 712
Gauge Cock

Female,
Tee Head

No. 744
Gauge Cock

Male and Female,
Tee Head

Weights — Prices on Request

Size Pounds, Each ___
Pet Cylinder Gauge

Inches
No.
700

No.
702

No.
724

No.
708

No.
712

No.
744

¥s .13 .13 .16 .13 .16
¥4 .13 .15 .23 .17 .23 .27
% .16 .30
¥2 ■2

The No. 298, frequently called a "gas stove
stop", is commonly used in the gas line to
gas stoves (or other appliances) so that the
gas can be shut off at the appliance with­
out cutting off the main supply line.

Wrenches. . . .page 68

Weights and Dimensions — Prices on Request

Size

Inches

No. 270 No. 298
Pounds

Each

End
to end
Inches

Pounds

Each

End
to end
Inches

¥4 .3 1% .4 lS/8
% .4 iy8 .5 1%
¥2 .5 2¥16 .7 2716
¥4 .9 2% 1.0 23/8
1 1.3 2*  ¥16 1.7 2”/16
i¥4 2.3 3S/16
n/2 2.9 3n/16
2 5.8 49/16

Try Cocks

No. 730, 125-Pound
Short Pattern

125 psi saturated
steam working pressure

No. 734, 250-Pound
With Stuffing Box
250 psi saturated

steam working pressure

Weight Over-all

No. 730

No. 734 29/16

2“/ig
29/ig

3%
3%

%
¥2
¥

2'/16

2¥iG

Try cocks, except for their wheel, are furnished pol­
ished all over. The No. 734, recommended for sat­
urated steam services up to 250 psi, has a Crane Spe­
cial Bronze body and is equipped with a stuffing box

Weights and Dimensions
Cock
No.

Inchc!

Prices on Request

1 Dia. of
Pounds I height i wheel

I _^Each__, Inches | I nches

4*  ¥16
4‘VtG
4‘Vig

Each
.5
.5
.7
.8
.8

Spring-Loaded Cocks
Working Pressures

125 psi air (air tested)
175 psi non-shock

cold water

These cocks feature a
steel spring between the
plug and cap which com-
pensates for undue wear
assures a tight body-plug
connection, and permits
easy operation. Prices
furnished on request.

Weights and Dimensions
Cock Size Pounds Center

to end
^JlUghSl-Each 'inches

No. 1-6
306 % .8 n/16
—L_VL_L_Lo_jJj¥32_
No. I ; 1-0 . l3/32
307 | % i TO il/8

E6_ 19/32
benches.... pagej58

No. 306
Square Head
Three-Way

No. 307
Square Head

Four-Way

65

125-Pound Bronze Cocks

No. 250
Square Head

No. 254
Square Head
With Check

No. 252
Flat Head

No. 266
Flat Head

(Male and Female)

No. 256
Tee Head

No. 268, Three-Way
Square Head with Check

125 psi
working pressure

Air Tested

These are dependable
cocks made of quality
bronze. For wrenches
see page 68.

Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, Inches
Square Head Flat Head Tee Head

No. 256
End to End Center

to End

No. 268
No. 269

No. 250

Without
Check

No. 254

With
Check

No. 268
3-Way
with

Check

No. 269
4-Way
with

Check

No. 252

Female
Ends

No. 266
Male and
Female
Ends

No. 250
No. 252
No. 254
No. 25b

No. 2bo

¥8 .4 l5/8
1/4 .3 .4 .4 .3 .4 15/8 115/16 %
3/8 .4 .6 .5 .4 .5 13/4 23/16 3 ¥32
¥2 .6 .6 1.1 1.5 .7 .6 .6 2 ¥16 2 ¥2 11/4
3/4 1.1 1.1 2.2 2.6 1.0 .9 2716 2¥s l* 7/32
1 1.9 2.0 2.8 3.6 1.8 1.6 3 33/g is/s

11/4 2.9 3.2 5.0 6.0 2.6 31/2 2
11/2 4.0 4.0 6.0 6.6 4.2 3’3/16 23/16
2 7.5 8.5 10.3 12.6 7.5 49/16 219*32

Bronze Brine Cocks

The No. 814, designed especially lor cold
storage plant installations on lines handling
brine, are equally effective on many other
services requiring bronze cocks with male
and female ends. Prices on request.

250-Pound Bronze Cocks

No. 80 E, Square Head

The No. 80 E have a body
and plug made of Crane
Special Bronze, a hard,
leaded tin bronze. Prices
furnished on request.

250 psi working pressure
Air Tested

Wrenches .... page 68

Weights and Dimensions
Size

Inches

No. 80 E

Pounds
Each

End
to end

Inches
¥4 .4 13/4
3/8 .5 2
¥2 1.1 23/g
3/4 1.6 21 ¥16

1 3.0 3S/16

l*/4 5.5 4
11/2 7.7 41/2
2 13.0 5%
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125-Pound W.O.G. Iron Cocks66----

Square Head
* Flanged

No. 325, All-Iron

Square Head
Screwed

No. 320, All-Iron
No. 324, With Bronze

Plug and Washer

125

Working Pressure
125 psi non-shock cold
water, oil, air, or gas

Air Tested

Three-Way
Square Head, Flanged

No. 331, All-Iron

•gularly fitted Flange Standard, Class 125 B16.1-1948). Unless
End flanges otherwise ordered, flanged cocks are furnished faced

smooth and drilled (F & D); they can be furnished faced only,
when specified.

These cocks are re,
with an iron nut.

of flanged cocks are plain faced, with a
finish and conform to the American Cast Iron

Three-Way
Square Head, Screwed

No. 326, All-IronCross-Section, Three-Way

Wrenches... .page 68 Templates for drilling... .page 327

Weights and Dimensions — Prices on Request

Type
and

Finish

Size

Inches

nciynis mum --------------
Pounds, Each Dimensions, in Inches

Screwed Flanged, F & D Screwed Flanged

No.
320

All-
Iron

No.
324

Bronze
Plug &
Washer

No.
326

3-Way,
All-
Iron

No.
325

All-
Iron

No.
331

3-Way,
All-
Iron

End
to

end

Center
to end
of side
outlet

3-Way

Face
to

face

Center
to face
of side
outlet

3-Way

Flange
diam­
eter

Flange
thick­
ness

% 1.1 1.1 274
% 1.8 1.9 2.0 23/4 1716
1 3.0 3.2 3.3 3% 1'716

Square
Head,

n/4 4.9 5.0 5.6 4’/8 2716
l’/2 6.8 6.8 7.5 4% 2>/4Black 2 11.0 11.5 12.0 19.0 5>/4 2% 6% 6 %
2% 20.5 20.5 21.5 33.0 6% 3716 8% 7 U/16
3 32.0 30.0 34.0 48.0 55.0 7% 3% 9% 413/16 772 %
4 58.0 56.0 84.0 102.0 9% 1278 6716 9 1S/16

Iron Gas Line Cocks

No. 1228
Square Head

With Bronze Plug
and Washer

Working Pressure
125 psi non-shock cold water, oil, air, or gas

Air Tested

Full area cocks — Equipped with bronze plug and washer

Finish: The cocks,

No. 1228 are compact, sturdily
constructed cocks especially
recommended for dependable
service on gas lines. The cocks
have a cast iron body equipped
u'Ss brTZC plug' a br°nze
washer, and an iron nut.

be turned gai^^S'^SS b'“Ck' ""
thc No. m8

Wrenches... .page 68

Weights and (Dimensions — ’rices on Request
| Size Weight End

to end
1 Pounds„ No. 1228 |_ Inches Each Inches

Square Head ,7------ .9 274
burnished black 1 3/

unless galvanized .4
is specified 1

1.4
2.3

2%
374 _

174 3.6 33/4
iy2 5.1 474

— 2 9.0 576_

Iron Spring-Loaded Mine Cocks
With Bronze Plug or All-Iron

67

Working Pressures
125 psi air

175 psi non-shock cold water
Air Tested

Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, in Inches
No. 319

With
Bronze
Plug

No. 332

All-Iron

End
to

end

Center
to

top

Center
to

bottom

¥2 1.3 1.3 274 172 27s
3/4 2.0 2.0 2% 1% 272
1 3.2 3.2 37s 278 23/4

Wrenches. .. .page 68

Spring-Loaded Mine Cocks
are equipped with a steel
spring between the plug and
cap which compensates for
wear, assures tightness be­
tween the body and plug,
and permits easy operation.
The position of the ports in
the plug is indicated on the
head of the plug.

No. 319: The No. 319 has
a cast iron body and cap and
a bronze plug.

No. 332: The No. 332 is an
all-iron cock.

Spring-Loaded
Mine Cock

No. 319
Square Head

With Bronze Plug

No. 332
Square Head

All-Iron

El
Iron Spring-Loaded Cocks

Four-Way

Supply fluid diverted to one end
of cylinder. Fluid from opposite
end passes into the exhaust line.

From Cylinder

Working Pressures
250 psi air

350 psi non-shock cold water

Air Tested

The No. 33g, a spring-loaded four-way cock, is ex­
tensively used on hydraulic or air cylinders, hydrau­
lic presses, and similar equipment. The body is cast
iron; the plug and cap are bronze.
The cocks have a steel spring between the cap
and plug which compensates for wear, assures
tightness between the body and plug, and permits
easy operation. The body is equipped with an
equalizing duct which leads from the inlet port to
the chamber beneath the plug. >
The position of the ports in the plug is indicated on
the head of the plug.

Spring-Loadod
Four-Way Cock

No. 339
Square Head

With Bronze Plug

Operation and installation: The two diagrams at the left illustrate
the operation of the No. 339- As shown in the upper diagram, the supply

fluid is diverted to one end of the cylinder, while
fluid from the opposite end passes into the exhaust
line. When the wrench is turned 90°, the action is
reversed, as shown in the lower diagram. Installa­
tion must be as indicated in the diagram.

A 90° turn of the wrench moves
the piston in the opposite direc­
tion and the action is reversed.

Weights and Dimensions — Prices on Request
Size Pounds Dimensions, in Inches

Center Center 1 Center
No. 339 , _ ,

Four-Way Inches Each
to to to

end top i bottom
Cock ,, _ .

Vi 2.4 1S/16 2>/g 23/g
3/4 4.2 P/16 21/z 27/g

1 9.6__ I15/l 6 31/g 31/2

Bronze spring-loaded cocks: Bronze spring-
loaded cocks in both three-way and four-way types
are listed and described on page 64.

Wrenches. . . .page 68
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68
Wrenches for Cocks and Stops

Made of tough malleable iron

Square Head—Series ”S”

For all Crane Square Head Cocks
except Nos. 31 9, 332, and 339

Square Head*-Series "M

For Crane Nos. 319, 332, and 339
Square Head Iron Cocks only

Flat Head—Series ”F”

For all Crane Flat Head
Cocks and Stops

Catalog Numbers, Weights, Lengths, and Application — Prices on Request---------

Sizes of Cocks and Stops (Inches) Wrenches Will Fit
Wrenches

Bronze Cocks and Stops Iron Cocks

Type and
Catalog
Number

Weight

Pounds
Each

Length
from
center

of
head

to end

Inches

No.
80 E

Nos.
250
254

Nos.
268
269

Nos.
252
266
270

No.
306

No.
307

Nos.
319
332

Nos.
320
324
325
326
331

No.
339

No.
1228

Square
Head

Series “S”

1-S
2-S
3-S
4-S

.11

.15

.20

.33

3
3^
4
5

*/4
%

y2

V4
%
y2
%

%

%
%

y4 to */ 2 y4, %
%

y2
y2
%

5-S
6-S

6I/2-S

.46

.64

.70
8

75A

3/4
1

1
1%

%
1

%

1

1
1%

7-S
7y2-s

8-S

•9
.8

1.5

^A
8j/2
12

1%

iy2

p/2

2

iVaAVz

2 1 P/4
iy2

iy2

2
9-S

10-S
11-S
12-S

2.7
3.8
5.8

11.2

14H
17
22
30

2 '' l
2

2¥2
3
4

Square
Head

Series “M”

1-M
2-M
4-M

.27

.5
1.0

5'A
8
11

V2
1 y2, %

1

Flat
Head

Series “F”

1-F
2-F
3-F
4-F

.10

.15

.21

.34

3
3^2

4
5

%
%
y2
%

5-F
6-F
7-F
8-F

.45

.66

.97
1.5

8
9J4

12

i
n/4
iy2

2

Prevent Shock on Liquid Lines!
When a quick-opening valve in a
liquid line is suddenly closed, thereby
instantly stopping the flow, a momen­
tary but very high pressure builds up
in the line. This is called "water
hammer or "shock"—and it can do
erious damage to piping.

I o protect the system, install an air
cushioning chamber—an assembly
of a tee, a length of pipe, and a
cap—just ahead of the quick-open­
ing valve, or use a shock absorb­
er which is especially designed for this
purpose.

----------------------------------------------------------------------------------- 69
SECTION 8

Crane Iron Body Wedge Gate Valves
(Including Alloy Iron and Pulp Stock Valves)

Clamp Gate Valves
....................................................pages 70 and 71

Ferrosteel Wedge Gate Valves
l1?fpOUn^Menenral DeScriPt!°".................................. pages 72 and 73

25-Paund, Non-R.sing Stem........................................ pages 74 and 75
25-P°und, Outside Screw and Yoke pages 76 and 77

1 25-Pound, Quick-Opening  7g
250-Pound on jo,, ...............................................................pages 80 and 81
Underwriters’ Pattern  79

Alloy Iron Wedge Gate Valves
3% Nickel Cast Iron, for Process Industries page 82
Ni-Resist Cast Iron.......................................................................... 83
Nodular (Ductile) Cast Iron  g7

Pulp Stock Valves
Iron Body
3% Nickel Cast Iron Body 
1 8-8 SMo Body

pages 84 and 85
pages 84 and 85
...............page 86

For related data, refer to:

Cast steel pipe-line gate valves pages 131 to 133
Iron body gate valves for marine service pages 230 and 233
Gearing...........................................................................pages 271 to 274
By-passes.................................................................................... page 282
Accessories for valves  pages 259 to 283
Gaskets for iron flanged joints page 322
Templates for drilling................................................ pages 327 and 328

An overhead installation of Crane Iron Body Clamp Cato Valves. Crane
Clamp Cate Valves, compact and sturdy, have an especially wide acceptance
among process industries, and In oil field or oil refinery installations.
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70

Clamp Gate Valves
Wedge Disc

Bronze Trimmed All-Iron

Wheel

Gland

Packing
Nut

Packing

Stem

Upper Bonnet

Stem Thread
Bushing

Lower Bonnet

Bronze Trimmed
Inside Screw Type

Typical construction of
1 14 to 4-inch sizes

Upper
Bonnet

Lower
Bonnet

Bronze Trimmed
Inside Screw Type

Typical construction
of % to 1 -inch sizes
(’/z-inch and smaller
do not have a gland)

Working Pressures
Size

Inches

Saturated
Steam

Cold Water,
Oil, or Gas

Non-Shock

Screwed Valves

14 to 2
214 to 4

150 psi
125 psi

225 psi
175 psi

Flanged Valves

1 to 2
2/2 to 4

125 psi
125 psi

200 psi
175 psi

Air Tested

Recommendations
Crane Clamp Gate Valves
are suited for a wide variety
of service in process indus­
tries, in oil fields or refin­
eries, and wherever compact,
sturdy valves are needed.

The bronze trimmed valves are recommended for
steam, water, air, or non-corrosive oil lines.
The all-iron valves are recommended for oil, gas, or
gasoline, or for fluids that corrode bronze but not
iron or steel. For special corrosive services, all-iron
valves can be made with a malleable iron disc.

Body: The body is made of cast iron (ASTM A 126, Class A)
in sizes z^-inch and smaller; in sizes 3 and 4-inch, the body is
Crane Ferrosteel (ASTM A 126, Class B).

All-Iron
Inside Screw Type

Illustration shows partially sec­
tioned All-Iron Inside Screw
Valve which features a free-
draining bonnet. The bonnet
has neither flats nor pockets
to trap the fluid.

Bronze Trimmed
Outside Screw
and Yoke Typo

All Sizes

Construction: All valves are made with
lugs on both the body and bonnet. A
U-shaped clamp passes through these lugs
assuring a snug, accurately aligned bonnet
joint. In addition, the clamp construction
enables quick dismantling of the valve for
inspection, cleaning, or repairs.
Bronze trimmed valves: Bronze trim­
med valves have bronze body seat rings,
disc, and stem.
In inside screw valves to i-inch, the
upper portion of the bonnet engages the

stem threads; it is made of bronze
Giand and is renewable. Sizes ij^-inch

and larger have a bronze renewable
Bonnet stem thread bushing in the bonnet.

This design provides full stem thread
engagement, bronze-to-bronze, and assures
long life of stem threads.
Outside screw and yoke valves have a
cast iron bolted gland.
All-iron valves: All-iron valves have
seats cast integral with the body. The
disc is forged steel. The stem is steel; thei
portion coming in contact with the stuff­
ing box packing is nickel-plated.
All-Iron Inside Screw Valves have a one-
piece free-draining bonnet with an inter­
rupted thread for engagement with the

stem. This construction, shown at the
upper right, permits free passage on either
side of the stem from the upper part of
the bonnet, preventing the entrapment of
line fluids. The interrupted threads have
a wiping action on the stem, preventing
sticking in heavy fluid service.
Shock: Quick-opening valves used in
liquid lines should be installed with a
suitable cushioning device to protect
against water hammer; see page 14.
End flanges: The dimensions and drilling
of end flanges conform to the American

Cast Iron Flange
F Standard, Class 125

______ WAc (Bib. 1-1948). The
i* —A—J ■ T flanges are plain faced

-------- —B—with a smooth finish.

For valve weights and dimensions, see page 71-

Dimensions of Flanges, in Inches

Size A B c D No. of
bolts

Dia. ot
bolts

1 1 41/4 V16 3’/8 4 y2
l’/4 1% 4% y2 31/2 4 y2
iy2 li/2 5 9/i« 3% 4
2 2 6 % 43/4 4 %
2>/2 2>/2 7 U/16 5y2 4 %
3 3 7y2 % 6 4 %
4 4 9 ’¥16 71/2 8

Clamp Gate Valves
71

Inside Screw,
Rising Stem

No. 488, Screwed
All-Iron

For
description,

see page 70.

No. 488’72, Flanged

Outside Screw and Yoke

All-Iron
No. 48414, Screwed No. 485'/j, Flanged

Iron Body, Bronze Trimmed
No. 486/2, Screwed No. 48772, Flanged

Flanged valves are furnished faced and
drilled (F & D) to the American Cast Iron
Flange Standard, Class 125; they can be
furnished faced only when specified.

’Dimensions E (end to end) and F (face to
face) apply also to Quick-Opening Valves.

Quick-Opening

All-Iron
No. 492, Screwed No. 492’/2, Flanged

Iron Body, Bronze Trimmed
No. 494, Screwed No. 494’A, Flanged

Weights in Pounds, Each — Prices on Request

Iron Body, Bronze Trimmed
No. 490, Screwed No. 49O’/2, Flanged

Valve
Ends

Size

Inches

Inside Screw,
Rising Stem

Outside Screw
and Yoke

Quick-
Opening

All-
Iron

Bronze
Trim

All-
Iron

Bronze
Trim

All-
Iron

Bronze
Trim

No.
488

No.
490

No.
4841/2

No.
4861/z

No.
492

No.
494

’A 1.2 1.2 ■
% 1.3 1.4
y2 1.6 1.8 2.3 2.4 2.2
¥4 2.6 2.9 3.1 3.1 3.4

Screwed 1 3.9 4.2 4.8 4.8 5.1 5.0
l’/4 5.5 6.1 6.1 6.1 6.7
iy2 7.3 8.0 9.3 9.3 9.3 9.0

Dimensions, in Inches

2 11.3 12.3 13.0 13.3 13.3 13.4
21/2 17.0 19.0 21.5 20.0 21.0
3 25.0 26.0 30.0 27.0 27.0
4 54.0 58.0 55.0 55.0 50.0

No. No. No. No. No. No.
4881/2 4901/2 4851/2 4871/2 492i/2 4941/2

1 6.6
Flanged l’/4 9.0
F & D iy2 11.7 12.2 13.8 13.5

2 18.0 19.0 19.0 20.0 19.5 20.0
2’/2 28.0 28.0 29.0 29.0 30.0 30.0
3 38.0 38.0 40.0 40.0 38.0 38.0
4 70.0 70.0 72.0 72.0 76.0 76.0

Templates for drilling... .page 327 Thread engagement......... page 352

Size E* F* G H L K L M N

y4 1% 45/8 4y8 15/4
% 2 45/8 4ys 15/4
y2 21/16 55/8 6’4 65/g 7y2 2‘/16 25/16 6

¥4 2716 61/4 71/2 7’/2 85/4 2 5/16 25/16 7

1 2®/16 35/16 75/8 81/2 91/8 91/8 2¥4 2¥4 7

l’/4 2% 31/2 9 101/8 101/8 12 31/16 3¥16 7

iy2 31/8 3¥4 95/g H'/4 121/4 131/4 3 5/8 35/8 9

2 35/g 4’/4 115/4 131/2 141/4 155/4 41/16 41/16 9
21/2 41/8 41 5/16 13 155/4 lf>’/4 18 45/4 45/4 ioy8
3 45/16 5*/16 151/4 I8I/4 19 21 ¥4 6 6 ioy8
4 55/16 6¥4 195/4 241/4 24 25 9 9 145/4
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125-Pound Ferrosteel Wedge Gate Valves
Names of Parts

Non-Rising Stem Valve
Bronze Trimmed — Open

Yoke Valve
Bronze Trimmed—■ Closed

Those illustrations are ropresontative of sizes 12-inch and smaller only; larger
sizes are made similar to the 250-Pound Wedge Gale Valves described on page 80.

Non-Rising Stem
Flanged

Bronze trimmed and all-iron
valves with screwed, flanged,
or hub ends are available.

Crane 125-Pound Ferrosteel Wedge Gate Valves
are described in detail on this and the seven
pages that follow.
The valves have proved their versatility and
dependability in practically every industry. Sizes
16-inch and smaller, particularly, with many
features of unusual merit, set a new peak for
quality in iron body wedge gate valves; unusual
strength, long service life, and fine all-around
adaptability in all types of installations are a
few of the advantages of the Crane line.
Bronze trimmed and all-iron non-rising stem and
outside screw and yoke valves are available;
refer to the listings below:

General Description...................................... page 73
Non-Rising Stem Valves.................pages 74 and 75
Outside Screw and Yoke Valves. . . pages 76 and 77
Quick-Opening Valves............................. pagc 7g
Underwriters' Pattern Valves............. page 79

I he following alloy iron valves, made to the same
high standard of quality and exacting design as
the 125-pound valves, are also included in this
section:

3% Nickel Cast Iron Wedge Gate Valves
Ni-Resist Cast Iron Wedge Gate Valves
Nodular Cast 1 ron Wedge Gate Valves

page 82
page 83
page 87

Outside Screw and Yoke
Flanged

Bronze trimmed screwed and
flanged, or all-iron flanged

valves, are available.

73

125 Pound Ferrosteel Wedge Gate Valves
General Description

Body and bonnet
anC* '30r?nf.t are oval-shaped; liberal metal sections combined

proper metal distribution assure maximum strength.
Flanged valves 24-inch and smaller have straight through ports, with
j,.ri. S ,etween t^ie bonnet flange and the end flanges providing

additional resistance to line strains.
Disc
The disc is made of cast iron, and in bronze trimmed valves has large
bronze seating faces rolled securely into machined dovetails.
The disc is of the solid web type. All non-rising stem valves and 14-
inch and larger outside screw and yoke valves have the disc built up
at the center to accommodate the stem hole. In the non-rising stem
bronze trimmed valves the portion of the disc that engages the stem
threads is bronze-bushed.
All valves feature long disc guides consisting of ribs in the body and
machined grooves in the disc. This minimizes the drag on the seating
surfaces and thereby prolongs their life. In sizes 12-inch and smaller,
where the disc guide is at least 50 per cent of the port diameter, the
engaging surfaces are tapered to prevent a line bearing contact which
would cause excessive wear of the guides.
Stem
The stem is of liberal diameter and amply strong. Stem threads have
long engagement in the disc or yoke sleeve. In outside screw and
yoke valves, sizes 12-inch and smaller have a tee-head disc-stem con­
nection, and sizes 14-inch and larger have a threaded disc-stem con­
nection locked together with a pin.
Gland and stuffing box
These valves have a two-piece ball-type gland, consisting of a gland
and a gland flange. This construction maintains an even load on the
packing and prevents binding on the stem even when gland bolt nuts
are pulled up unevenly.
Non-rising stem valves 12-inch and smaller have through bolts holding
the stuffing box to the bonnet and, in the bronze trimmed valves, the
stem collar recess is bronze-bushed, top and bottom, to minimize
friction and to prevent corrosion.
Outside screw and yoke valves 12-inch and smaller have swinging
gland eye bolts which move out of the way when the stuffing box is
being repacked but which will not become detached and lost.
All valves have an exceptionally deep stuffing box filled w ith high
grade packing,

ThTvalves, when wide open, can be repacked while under pressure.
The outside screw and yoke bronze trimmed valves in sizes 12-inch
and smaller have a bronze bonnet bushing which offers a bettei back
seat for the stem and makes this point non-corrosive.

The6yoke*sleeve  used in outside screw and yoke valves is made of
Cast Manganese Bronze.

Yoke
The yoke in outside screw
integral with the bonnet; in
which are bolted together

and yoke valves 4-inch and smaller is cast
larger sizes, the yoke consists of two halves

at the top, and also to the bonnet.

Valve' wheels are made of malleable iron, assuring maximum strength;
they have an oval-shaped rim. affording an easy gnp.

For additional description, see the pages that follow.
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74
125-Pound Ferrosteel Wedge Gate Valves

Non-Rising Stem—Bronze Trimmed or All-Iron

Non-Rising Stem
Screwed
No. 460

Bronze Trimmed
No. 472
All-Iron

Non-Rising Stem
Flanged
No. 461

Bronze Trimmed
No. 473
All-Iron

Non Rising Stem
Hub Ends
No. 462

Bronze Trimmed

For additional description,
see the preceding two pages.

These are rugged non-rising
stem valves. They have a
wide application in nearly
every kind of industry. Like
other valves in the Crane 125-
Pound Ferrosteel Wedge Gate
line (see pages 76 to 7g),
they feature a solid web disc;
flanged valves 24-inch and
smaller have straight-through

*For steam lines larger than 1 6-inch, Crane 150-Pound
Cast Steel Gate Valves are recommended; see page 1 25.

Ratings—Pounds per Square Inch
Valve
Type

Valve
Size

Inches

Working Pressures
(non-shock)

TlydrostafiT~~~
Test Pressures

Satur­
ated

Steam

Cold
Water
or Gas

Cold
Oil

Shell
fest

Seal
test

2 to 12 125 200 200 350 225Screwed 1 4 and 1 6 125 150 150 250 175
or 18 to 24 * 150 150 250 175

Flanged 30 to 48 * 120 120 200 150

Hub Ends 2 to 12 200 350 225

ports with tie ribs between
the bonnet flange and the end flanges.
For additional description and sectional
illustration, see the preceding two pages;
for dimensions, see the facing page.
Body and bonnet: The body and bonnet
in sizes 16-inch and smaller are Crane
Ferrosteel, a high grade iron approxi­
mately 35 per cent stronger than regular
gray iron. In larger sizes, they are made
of Crane High Tensile Iron. These metals
conform to ASTM Specification A 126,
Classes B and C respectively.
Bronze trimmed valves: Bronze trimmed
valves are recommended for steam, water,
or oil lines.
The body seat rings are bronze, screwed
into the body. The disc faces are bronze,
rolled into the disc.
The stem is Cast Manganese Bronze and
the disc is bronze-bushed where it engages
the stem threads. In sizes 12-inch and

Disc rollers: Bronze trimmed valves 30-
inch and larger, ordered for use in a hori­
zontal line with the valve stem horizontal,
will have a bronze track in the lower side
of the body and bronze rollers in the lower
side of the disc.
Federal Specification: No. 460 Valves
6-inch and smaller and No. 461 Valves 12-
inch and smaller comply with Federal
Specification WW-V-58 for Class “A" 125-
Pound Iron Body Wedge Gate Valves,
Type I, Designations ‘‘NS" and "NF"
respectively. However, the valves must be
ordered with end protectors.
Flange dimensions and facing: The
dimensions and drilling of end flanges con­
form to the American Cast Iron Flange

Standard, Class 125
(B16.1-1948). The
flanges are plain
faced, with a smooth
finish.

smaller, bronze bushings are used above
and below the stem collar to reduce fric­
tion and to prevent corrosion.
All-iron valves: All-iron valves are rec­
ommended for oil or gas, or for fluids that
corrode bronze.
The seats are cast integral with the body
and disc. The stem is steel; the portion
contacting the packing is nickel-plated.
No. 472 Valves with screwed-in body seat
rings can be made to order.

Stuffing box: The stuffing box is filled
with high grade packing. The valves,
when wide open, can be repacked while
under pressure.

Gland: All valves have a two-piece gland
consisting of a malleable iron gland flange
and a siliconized steel gland
In sizes 12-inch and smaller, the bronze
trimmed valves have bronze gland bolt
nuts; the all-iron valves have steel gland
bolts and gland bolt nuts. (description continued on the opposite page)

Dimensions of Flanges, in Inches

Size A B C D
No. and
diameter
of bolts.

2 2 6 % 43/4 4-5/8
2% 2% 7 H/16 51/2 4-5/8
3 3 7% % 6 4-5/g
3% 3% 8% 13/16 7 8-5/8
4 4 9 1B/16 71/2 8-5/s
5 5 10 15/16 8% 8-3/4
6 6 11 1 91/2 8-3/4__
8 8 131/2 11/8 113/4 8-3/4

10 10 16 13/16 141/4 12-7/8
12 12 19 11/4 17 12-7/g
14 14 21 l3/8 18% 12-1 _
16 16 23’/2 1 Vie 2P/4 16-1
18 18 25 19/16 223/4 16-li/s
20 20 27i/2 I*  V16 25 20-1 Vs
24 24 32 1% 291/2 20-1%,
30 30 383/4 21/8 36 28-1%
36 36 46 23/8 423/4 32-11/2
42 42 53 25/8 491/2 36-1%
48 48 59i/2 23/4 56 44-1%,

75

125-Pound Ferrosteel Wedge Gate Valves
Non-Rising Stem Bronze Trimmed or All-iron

1J
i-----F------ H

Screwed or Flanged

125 Cast Iron

(For additional description and ratings, see pages 72 to 74)

Hub ends: Hub ends of the No. 462 fit
Class A, B, C, or D cast iron pipe. The
valves have a 2-inch square operating nut
instead of a wheel. The following sizes
are suitable for use with Transite or
Century asbestos cement pipe for a poured

■ joint (specify pipe size, type, and class):
For machined or rough end pipe:
3 to 8-inch valves for

Class jo, 100, or 150 Transite
Class 100 or 1 jo Century

10 and 12-inch valves for
Class jo or 100 Transite
Class 100 or 1 jo Century
Class 100 Century (Big 10 and Big 12)

For machined end pipe only:
2-inch valves for Class jo Transite
4-inch valves for Class 200 Transite or Century

I’-N
Motor or cylinder oper- C~
ation: Valves installed
in inaccessible locations
can be equipped with some
easy means of operation.
An electric or air motor
drive, or an operating cyl­
inder, is ideal for this pur­
pose ; see pages 260 to 270.

Face to face: Face to
face dimensions (F) of
flanged valves conform to
the American Standard for
Face-to-Face Dimensions
(B16.10-1957) for Class
Flanged Wedge Gate Valves. The Stand­
ard includes sizes 2 to 24-inch inclusive.

Cleanout: For use on lines carrying an
unusual amount of sediment, the 3, 4, 5,
6, 8, 10, and 12-inch flanged valves can be
equipped with a cleanout on the side of the
body to facilitate cleaning; see page 283.
Indicator: Nos. 460 and 461 Valves 12-
inch and smaller can be equipped with a
“Universal" type indicator; see page 283.

Drilling: Flanged valves are regularly
furnished faced and drilled (F & D) to
the American Cast Iron Flange Standard,
Class 125 (B16.1-1948); they can be fur­
nished faced only when specified.

Smaller sizes: For sizes smaller than
listed, use Clamp Gate Valves, page 70.

By-pass for water service
availabl e for sizes
1 2-inch and larger

Weights and Dimensions — Prices on Request
Size Pounds, Each Dimensions, in Inches

Screwed Flanged
F & D

Hub
Ends

By-Pass
Turns

to
open

I nches

No.
460

Bronze
Trim

No.
472
All-
Iron

No.
461

Bronze
Trim

No.
473
All-
Iron

No.
462

Bronze
Trim

E F G H J K N By­
pass
size

r

_____
H 34

41
50

34
41
50

41
50
70

39
40
65

42

60

6%
6%
63/4

7
7%

8

83/4

9%

3.25

4.66

2.75

2.75

13
133/4
15%

8
8
9

8%
10%

31/2I
4 1
5
6 1

90
120
160

80
80

100
140
170

100
140
180

100

170 |

75/s
8%
87/s

8%
9
10

10%

103/g

11%

5.70

7.80

3.00

3.00

16%
183/4
21%
23%

9
10
12
12

12
9
1113 |

8*  I
10*
12*
14*  |

260 310
460
690
520

295
460
690

300 |
445
640

10% 11%
13
14
15

13
133/4
14%t

10.00
12.10
14.20

3.50
3.50
3.50

27%
33

36%
39%

16
20
20
20

17 1
21

25%
30 1

2
_2_

22
23%

16*  I
18*
20*
24*

1330
1380
1720
2660 l 16

17
18
20

48%
49

52%
63%

22
24
24
30

34
38

42%
50

3
3
3
4

27%
28%
29%
35%

30*
36*
42*
48*

on
request

24
281
33
36

T.
...

76
92
106
114

36
42
42
42

95 4
6
6
8

39
45
50
58

*By-pass and gearing: To facilitate operation, by-passes ar£. available for si^es
12-inch and larger, and gearing for sizes 8-inch and larger The use ofe.ther or
both, should be particularly considered for sizes I6-mch ? , the m iin v-ilvc is
serves to balance the pressure on both sides of the d.sc be ore the mam valve is
opened ; sec pages 271 to 274 for gearing and page 28- o \ p ......
fW’hen equipped with by-pass, 36-inch flanged va'"-'s I'oMblnches^
32 inches and 12-inch hub end valves have an end to end (G) of lb inches.

Outside Screw and Yoke Valves............page 76
Quick-Opening Valves..............page 78
Underwriters’ Pattern Valves.................page 79
Valves for Marine Service..........page 233
Indicator posts........................................page 275
Templates for drilling........................... page 327
Thread engagement.............................. page 352
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76 125-Pound Ferrosteel Wedge Gate Valves
Outside Screw and Yoke — Bronze Trimmed or Ail-Iron

Outside Screw &. Yoke
Screwed

No. 464/2
Bronze Seats, Bronze Stem

For sectional
illustration,

see page 72.

Working PressuresValve

Pounds per Square Inch-------
Hydrostatic

Test Pressures

•For steam lines larger than 1 6-inch, Crane 150-Pound
Cast Steel Gate valves are recommended; see page 120.

Ratings—I

Size

Inches

I
Satur­
ated

Steam

Cold
Water
or Gas

Cold
Oil

Shell
fest

Seat
test

2 to 12
14 and 1 6
18 to 24
30 to 48

125
125

*

200
150
150
120

200
150
150
120

350
250
250
200

225
175
175
150

For additional
description,

see page 73.

These rugged outside screw and yoke
valves are part of Crane’s complete line of
125-Pound Ferrosteel Wedge Gate Valves.
Like the other valves, they feature a
solid web disc; flanged valves 24-inch and
smaller have straight-through ports with
tie ribs between the bonnet flange and
the end flanges. See pages 72 and 73.

Disc rollers: Bronze trimmed valves
30-inch and larger, ordered for use in a
horizontal line with the valve stem hor­
izontal, will have a bronze track in the
lower side of the body and bronze rollers
in the lower side of the disc.
Federal Specification: The No. 464^
in all sizes and the No. 465^ in sizes 12-

Body and Bonnet: The body and bonnet
in sizes 16-inch and smaller are Crane

Outside Screw & Yoke
Flanged
No. 465

Bronze Seats, Steel Stem
No. 465'/z

Bronze Seals, Bronze Stem
No. 475'71

Ferrosteel, a high grade iron approxi­
mately 35 per cent stronger than regular
gray iron. In larger sizes, for even greater
strength, the body and bonnet are Crane
High Tensile Iron. These metals con­
form to ASTM Specification A 126,
Classes B and C respectively.
Bronze trimmed valves: Bronze
trimmed valves are recommended for
steam, water, or oil lines.
The body seat rings are made of bronze
and are screwed into the body. The disc
faces are bronze, rolled into the disc. As
indicated under the lower illustration at
the left, the flanged valves are made with
either a bronze or a steel stem; on steel
stems, the portion in contact with the
packing is nickel-plated.
Sizes 12-inch and smaller have a tee-head
disc-stem connection with a renewable
bronze stem hole bushing in the bonnet.

All-Iron

The seats are cast integral with the body and disc. The stem
is made of steel and the portion contacting the packing is
nickel-plated. When specified, sizes 12-inch and smaller (except
5-inch) can be made to order with screwed-in body seat rings.
Stuffing box: The exceptionally deep stuffing box is filled
with high grade packing. The valves, when wide open, can be
repacked while under pressure.

All-iron valves: The No. 475^ are all­
iron valves recommended for oil or gas, or
for fluids that corrode bronze.

cast integral with the body and disc. The stem„„i —u .1— —-■ ■

Gland: All valves have a two-piece gland consisting of a
malleable iron gland flange and a siliconized steel gland
Valves 12-inch and smaller have swinging type gland eye bolts.
In these sizes, the bronze trimmed valves are equipped with
bronze gland bolt nuts and the all-iron valves have steel gland
eye bolts and gland bolt nuts.

inch and smaller comply with Federal Spec­
ification WW-V-58 for Class “A" 125-
Pound Outside Screw and Yoke Wedge
Gate Valves, Type I, Designations “OS”
and "OF” respectively. However, the
valves must be ordered with end protectors.
Flange dimensions and facing: The
dimensions and drilling of end flanges con­
form to the American Cast Iron Flange

Standard, Class 125
(616.1-1948). The
flanges are plain
faced, with a smooth
finish.
125-pound templatesAmerican Standard

Dimensions of Flanges, in Inches

c iption continued on the opposite page)

for drilling are shown on page 327.

No. 82
Size A B c D dia. of

bolts
2 2 6 % 43/4 4-%
2% 2% 7 U/16 51/2 4-5/g
3 3 7% % 6 4-5/8
3% 3% 8% 13/16 7 8-5/s4 4 9 1S/16 7% 8-5/s5 5 10 1S/16 8% 8-3/46 6 11 1 9% 8-3/4
8 8 131/2 1% 113/4 8-3/410 10 16 1V16 141/4 12-%12 12 19 1% 17 12-%14 14 21 1% 1834 12-1

16 16 23% 1V16 21 ¥4 16-1
io 18 25 19/16 223/4 16-1%
ZU
74

20 27i/2 1”/16 25 20-1%
24 .. 32 1% 291/2 20-1%

30
7 r. 30 383/4 2% 36 28-1%
42

35 46 2% 423/4 32-1%
42 53 2% 491/2 36-11/2
48 _59% 23/4 56 44-1%

77

125-Pound Ferrosteel Wedge Gate Valves
Outside Screw and Yoke—Bronze Trimmed or All-Iron

,*-N-

(Continued from the preceding page; for general description, see pages 72 and 73)

Cleanout: Flanged end valves (non-rising stem type as well as
outside screw and yoke) in sizes 3, 4, 5, 6, 8, 10, and 12-inch,
intended for use on lines carrying any unusual amount of sediment,
tarry fluids, etc., can be equipped with a side cleanout; see illustra­
tion at upper right.

Motor or cylinder operation: Valves installed in inaccessible
locations or used for emergency purposes should preferably be
equipped with some easy means of operation. An electric or air
motor drive, or an operating cylinder is ideal for this purpose.
See pages 260 to 270.

Cleanout available for 3,
4, 5, 6, 8, 10 and 12-inch

flanged valves

Face to face: Face to face dimensions (F) of flanged valves conform
to those in the American Standard for Face-to-Face Dimensions
(616.10-1957) for Class 125 Cast Iron Flanged Wedge Gate Valves.
This Standard includes sizes 2 to 24-inch inclusive.

Drilling: Flanged valves are regularly furnished faced and drilled
(F & D) to the American Cast Iron Flange Standard, Class 125
(B16.1-1948); they can be furnished faced only, when specified.

By-pass available
for water service

Smaller sizes: When sizes smaller than 2-inch are required, use
the Iron Body Clamp Gate Valves shown on pages 70 and 71.

Screwed or
Flanged Valves

Weights and Dimensions — Prices on Request

O
O

Size Pounds, Each Dimensions, in Inches

Screwed Flanged, F & D By-Pass*

Inches

No.
464%
Bronze
Seats,
Bronze
Stem

No.
465

Bronze
Seats,
Steel
Stem

No.
465%

Bronze
Seats,
Bronze
Stem

No.
475%

All-
Iron

E F L N
Turns

to
open

Size R

2
2%
3

35
43
50

40
50
70

43
53
72

44
50
65

6%
6%
63/4

7
7%

8

15
17

19%

8
8
9

7
8%
10% 1

3%
4
5
6

100 110
155
190

90
107
155
197

100
150
190

75/8
8%

9
10

10%

21%
233/4
283/4
323/4

9
10
12
12

12
9
11
13

8*
10*
12*
14*

330
520
710
910

320
520
720
930

325
520
710
940

11%
13
14
15___

42%
503/4

58
68

16
20
20
20

17
21

25%
30

7
___ 2___

22
23%

16*
18*
20*
24*

1400
1600
1950
2980

1410
1600
1920
2980

1400
1520
1900
2960

16
17
18

20 __

75%
83%
91%
109

22
24
24
30

34
38

42%
50

3
3
3
4

27%
28%
29%
35%

30*
36*
42*
48*

5480
9250

15000
18000

5480
9250

15000
18000

5480
9250

15000
18000

24
28f
33
36

138
160
191
209

36
42
42
42

95 4
6
6
8

39
45
50

_ 58

By-pass and gearing: To facilitate operation, by-passes are available for sizes
12-inch and larger, and gearing for sizes 8-inch and larger. The use of either, or
both, should be particularly considered for sizes 12-inch and larger. I he by-pass
serves to balance the pressure on both sides of the disc before the main valve is
opened; see pages 271 to 274 for gearing and page 282 for by-passes.
136-inch flanged valves equipped with by-pass have a face to face (F) of 32 inches.

Non-Rising Stem Valves...............page 74
Quick-Opening Valves.................page 78
Underwriters' Pattern Valves... .page 79
3% Nickel Cast Iron Valves... .page 82
Ni-Resist Cast Iron Valves........... page 83
Templates for drilling.................page 327
Thread engagement....................page 352
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125-Pound Ferrosteel Wedge Gate Valves
Quick-Opening—Bronze Trimmed

No. 470 No. 471
Screwed Flanged

Bronze Trimmed

Working Pressures
125 psi saturated steam

200 psi non-shock cold water, oil, or gas

Hydrostatic Test Pressures
350 psi shell 225 psi seat

These valves are part of the Crane line of 125-Pound
Ferrosteel Wedge Gate Valves. Except for their quick­
opening mechanism and the disc-stem connection,
they are the same as the outside screw and yoke valves
described on the two preceding pages. For a general
description of the entire line, see pages 72 and 73.

Weights and Di

273/4
35%

40
46

59%
76%
83%

12
15%
23

Screwed or Flanged
Complete dimensions are shown

in the table below

Body and bonnet: The body and
bonnet are oval-shaped; liberal metal
sections combined with proper metal
distribution assure maximum strength.
The body and bonnet are made of
Crane Ferrosteel, a high grade iron
approximately 35 per cent stronger
than regular gray iron. This metal
conforms to requirements of ASTM
Specification A 126, Class B.
Flanged valves have straight through
ports with tie ribs between the bon­
net flange and the end flanges.
Bronze trimmed: The body seat
rings are bronze, screwed into the
body. The disc, of the solid web type,
has large bronze seating faces rolled
securely into machined dovetails.
I he stem, liberal in diameter and
amply strong, is made of bronze; for
the extra rigidity needed in this type
of valve, the disc is threaded on the
stem and pinned to it. The upper part
of the bonnet is fitted with a renew­
able bronze bonnet bushing.

Gland: The two-piece gland con­
sists of a siliconized steel gland and
a malleable iron gland flange.
Swinging type gland eye bolts are
used; the gland nuts are bronze.
Stuffing box: The stuffing box,
amply deep, is filled with high grade
packing.
Lever handle: The lever handle is
made of rugged malleable iron.
Shock: Closing one of these valves
quickly on liquid lines may cause
"water hammer". When severe,
water hammer must be eliminated
by installing a suitable cushioning
device; for details, refer to page 14.
Face to face: Flanged valves con­
form to the American Standard for
Face-to-Face Dimensions (B16.10-
1957) for Class 125 Cast Iron Flanged
Wedge Gate Valves.
FHnge dimensions and facing:

1 he dimensions and drilling of end
flanges conform to the American
Cast Iron Flange Standard,
Class 125 (Bib. 1-1948). The
flanges are plain faced, with a
smooth finish.
Drilling: Flanged valves are
lurnished faced and drilled (F&
D) to the American Cast Iron
Flange Standard, Class 125;they
can be lurnished faced only, when
specified.
smaller sizes: When quick­
opening valves are required in
sizes smaller than 3-inch, use the

mn body ('lamp Gate Valves
illustrated and described on
Pages 70 and 71.

29
41
41

25-Pound Ferrosteel Wedge Galei.'pffff 74^ 77

L ~ Prices on Request
Dimensions, in Inches

No. &
dia. of
_bolts

8-%
8-3/4
8-3/4

| 8-3/4
I 12-7/8
I 12-%

Poge 327
Page 352

M
Open

M

Size

Inches

Pounds, Each |
No. 470

Screwed

No. 4711

Flanged;
f&d|

End
to

end
Face

to
face

3 50 60 63/4 8
4 75 100 7% 9
5
6 145

140
180 8%

10
10%

8 310 11%10 480 1312 660 14
Additional description...........

P
End Flanges

Diam- I hick-
eter ness bolt

___ circle
7% 6

9 15/16 7%10 l%6 8%11 1 9%
13% 1% 11%16 ’716 14%19 1% 17

Templates for drillinn
Thread engagement..........

Ferrosteel Wedge Gate Valves
Underwriters’ Pattern

79

Working Pressure
175 psi non-shock cold water

Hydrostatic Test Pressures
350 psi shell 200 psi seat

These valves, designed for fire protection service, are
similar to the valves described on pages 72 to 77.

These valves, companions to the
125-Pound Ferrosteel Wedge Gates
described on pages 72 to 77, are
designed especially for fire pro­
tection service. They are approved

‘by the Underwriters’ Laboratories,
Inc., and the Factory Mutual
Laboratories. The valves are
marked "CU" and "FM."

Materials and design: The body
and bonnet are Crane Ferrosteel, a
high grade iron approximately 35
per cent stronger than regular
gray iron. This metal conforms
to requirements of ASTM Speci­
fication A 12b, Class B.
The body seat rings are bronze,
screwed into the body. The solid
web type disc is cast iron with
large bronze seating faces rolled
securely into machined dovetails.
The stem is bronze; the bonnet and
stuffing box are bronze-bushed
where they contact the stem. In
the non-rising stem valve, the disc
is bronze-bushed where it engages
the stem threads. The bronze-to-
bronze contacts prevent corrosion
and assure easy operation.
Outside screw and yoke valves gen­
erally are used indoors. Their
rising stem indicates whether the
valve is open or closed.

Stuffing box: The stuffing box is
filled with high grade packing.
T he valves, when wide open, can be
repacked while under pressure.

Gland: The two-piece, ball-type
gland consists of a siliconized
steel gland and a malleable iron
gland flange. The gland nuts are
bronze. The No. 467 has swinging
type gland eye bolts.

Hub end valves: Hub end valves
have a square flange cast integral
with the bonnet. An indicator
post can be bolted to the flange
to simplify operation of valves in­
stalled in underground lines.

Hub ends fit Class D cast iron pipe.
The following sizes are suitable
for use with Transite or Century
asbestos cement pipe for a poured
joint (specify pipe size, type, and
class):

For machined or rough end pipe:
4 to 8-inch valves for
Class 50, 100. or 150 Transite
Class 100 or 150 Century

10-inch valves for
Class 50 or 100 Transite
Class 100 or 150 Century
Class 100 Century (Big 10)

For machined end pipe only:
4-inch valves for

Class 200 Transite or Century
Flanged valves: Flanged valves
conform to the American Standard
for Face-to-Face Dimensions
(B16.10-1957) for Class 125 Cast
Iron Flanged Wedge Gate Valves.
The dimensions and drilling of end
flanges conform to the American
Cast Iron Flange Standard, Class
125 (Bib. 1-1948). The flanges are
plain faced, with a smooth finish.
End flange dimensions are the same
as those for 125-pound valves; see
page 74 or 76.
Flanged valves are regularly fur­
nished faced and drilled (F & D) to
the American Cast Iron Flange
Standard, Class 125. They are fur­
nished faced only when specified.

Non-Rising Stem

No. 462'/2
Underwriters’ Pattern

Hub Ends

Outside Screw and Yoke

No. 467
Underwriters’ Pattern

Flanged

Additional description......... page 73 Indicator posts.....................page 275
End flange dimensions.........page 76 Templates for drilling. . . .page 327

Weights and Dimensions — Prices on Request

Size

Inches

Pounds, Each Dimensions, in Inches Turns
to

openNo.
462%
Hub
Ends

No.
467

Flanged
F & D

Hub Ends Flanged

G H J K F r 1_
__

__

N
_____

50 . . 7% 17 8 8%
3 80 8 19% 9 10%
4 110 110 103/g 5.70 3.00 19% 9 233/4 10 9
5 160 10 283/4 12 11
6 190 190 11% 7.80 3.00 233/4 10% 323/4 12 13

8 305 320 13 10.00 3.50 273/4 11% 42% 16 17
10 460 520 133/4 12.10 3.50 33 13 503/4 20 21
12 700 14 58 20 25%
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250-Pound Ferrosteel Wedge Gate Valves
Bronze Trimmed or All-Iron

Non-Rising Stem

Gland flange

Gland

Packing

Stuffing box

Disc bushing

Disc face

Bonnet

Stem

Disc

Body seat ring

Guide rib

Body

Non-Rising Stem
Bronze Trimmed Valve — Open

Wheel

Outside Screw and Yoke

Bronze Trimmed Vatve — Closed

Working Pressures
250 psi steam, 450 F

500 psi non-shock cold water, oil, or gas

Hydrostatic Test Pressures
1000 psi shell test 550 psi seat test

Crane 250-Pound Ferrosteel Wedge Gate Valves are admirably
suited for a wide variety of service conditions requiring the use of
rugged, substantially constructed valves. They will give excellent
results on steam lines where the pressure and temperature do not
require the use of steel valves, on high pressure cold water lines, on
natural gas lines, oil pipe lines, and similar services.
Body and bonnet: The body and bonnet are made of Crane Ferro­
steel, a high grade iron, approximately 35 per cent stronger than
regular gray iron. This metal conforms to requirements of ASTM
Specification A 126, Class B. Metal sections are more than ample,
and the metal is distributed to provide maximum strength.
Wedge disc: The disc is a single casting with tapered faces. Two
ribs cast in opposite sides of the body engage machined slots in the
disc. They guide the disc and prevent contact between the seating
surfaces until the valve is practically closed. In bronze trimmed
valves, the faces are securely rolled into machined dovetails in the
disc, assuring tightness under pressure.
Bronze trimmed valves: Bronze trimmed valves are recommended
for steam, water, or oil, or for other fluids that do not corrode
bronze or iron. The screwed-in body seat rings are made of Crane
Special Bronze, a leaded tin bronze of high strength and hardness.
The disc is Crane Special Bronze in the 2-inch size and cast iron
faced with Crane Special Bronze in larger sizes.
Non-rising stem valves have a Cast Manganese Bronze stem; the
disc is bronze-bushed where it engages the stem threads, except on
2-inch valves which have a solid Crane Special Bronze disc.
Outside screw and yoke valves are available with a bronze or steel
stem. 1 he bronze stem serves as a safeguard against corrosion.
All-iron valves: All-iron valves are recommended for gas or oil
service, or for fluids that corrode bronze but not iron. The seats
are cast integral with the body and disc. The stem is steel, the
portion in contact with the packing being nickel-plated.
Stuffing box: The tuffing box ,s packing
The valves, when wide open, can be repacked w® uTde? pressure:

nanXolfoemS'ltT'1 Dim=™ and drilling cl end
25" (13,2,-,  the Amcncan Case lr°" Range Standard, Class

End flanges have a >4-
inch raised face. The
raised face is finished
with approximately 16
concentric grooves per
inch, known as a "serra­
ted finish.

For additional descripti

Dimonsioruof Flanges, in Inches

Size A B C E

4¥16
4,5/16
5u/16

5
5%
6%

6*  S/16
SS/16

911/is

7%
9%
10%

13
15%
173/4

%
1

1%

6%

7%
8%
10
11

.12%
15

17%
20%

H15/16
14’/i6
16% 6

2
2%
3_
4
5
_L
8
10
12

on- "'-nghfs, and dimensions, see (he next page.

2
2%
3
4
5
6
8

10
12

1%
1%
l%s
1%
1%

No. &
dia. of
bolts

“mT
8-3/4
8-3/4
8-3/4
8-3/4

12-3/4
12-%
16-1
16-1%

81
250-Pound Ferrosteel Wedge Gate Valves

Bronze Trimmed or All-Iron
(continued from the preceding page)

Non-Rising Stem
Gland: A two-piece gland, consisting of a gland
flange and a gland, prevents binding on the valve
stem and assures an even load on the packing.
The gland flange is steel or malleable iron. The
gland is made of siliconized steel.
Motor or cylinder operation: Valves used for
emergency purposes or installed in inaccessible
locations should preferably be equipped with
some easy means of operation. An electric or air
motor drive, or an operating cylinder, is ideal for
this purpose. For description, seepages 260 to 270.
By-pass; gearing: To facilitate operation,
by-passes are available for sizes 5-inch and
larger, and gearing, for sizes 6-inch and larger.
The use of either, or both, should be considered

No. 2 E, Screwed No. 3 E, Flanged
Crane Special Bronze Seats and Bronze Stem

By-pass for water service
available for valves

5-inch and larger

particularly for 10

By-pass for steam service
available for valves

5-inch and larger

and 12-inch non-rising stem
valves and for 8-inch and
larger outside screw and yoke valves. Also, a
by-pass should be considered for any valve 5-
inch and larger intended for steam service.
The by-pass serves to balance the pressure on
both sides of the disc before the main valve is
opened and, in steam service, also serves to pre­
heat the line. See pages 271 to 274 for gearing
and page 282 for by-passes.
Federal Specification: Nos. 2 E, 3 E, and
7j/£ E Valves comply with Federal Specification
WW-V-58 for Class "B" 250-Pound Iron Body
Wedge Gate Valves, Type 1, Designations NS,
NF, and OF, respectively. However, the valves
must be ordered with end protectors.
Face to face: Flanged valves conform to the
American Standard for Face-to-Face Dimensions
(B16.10-1957) for Class 250 Cast Iron Flanged
Wedge Gate Valves.
Drilling: Flanged valves are regularly fur­
nished faced and drilled (F & D) to the American
Cast Iron Flange Standard, Class 250. They can
be furnished faced only when orders so specify.

Outside Screw and Yoke

No. 7 E, Flanged
Crane Special Bronze Seats and Steel Stem

No. 7/2 E, Flanged
Crane Special Bronze Seats and Bronze Stem

No. 14 E, Flanged
All-Iron

Weights and Dimensions — Prices on Request

Size Pounds, Each
Non-Rising

Stem
Outside Screw

and Yoke

Inches

No.
2E

Screwed

No.
3 E

Flanged
F & D

No.
7E

Flanged
F&D

No.
7%E

Flanged
F&D

No.
14 E

Flanged;
f&dI

F

*Sce "By-pass and gearing recommendations abo\c.

2 39 47 50 50 50 7
2% 70 76 80 80 8
3 95 110 110 110 110 | 9

4 140 170 180 180 180 11
5* 250 280 280
6* 325 360 360 360 J

8* 540 590 590
10* 820 920 920
12* 1250 1400 1400 ... 1

Templates for drilling.. . .page 328 Thread engagement. . . .page 352

Dimensions, in Inches

G H J K
Turns

to
open

By-Pass
For Water

By-Pass
For Steam

By-
pass
size

M By­
pass
size

N

1 8% 11 14% 8 15
9% 13% 17% 9 15%

1 11 Vs 143/4 20% 10 14
1 12 17% 243/4 12 18%

15 20% 293/4 14 23 1% 163/8 3/4 113/4
I 15% 23 34% 16 27 1% 163/4 3/4 12%
1 16V2 303/4 43 20 35 1% 21% 3/4 13%

18 36 523/4 22 38 1% 21% 1 16%
! 193/4 393/4 60 24 46 2 25% 1 17%
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3% Nickel Cast Iron Wedge Gate Valves
For Process Industries

Cross Section

No. 14477
Flanged

Outside Screw and Yoke
18-8 SMo Trimmed

Drilling: Valves are
regularly faced and
drilled to the Ameri­
can Cast 1 ron Flange
Standard, Class 125.
1 hey can he fur­
nished faced only,
when specified.
Drilling templates, page 327
Materials............... Section 2

Better Materials for Greater Resistance to Corrosion
3% Nickel Co,! Iron Bod, »nd Oise Dl,c faced fl. 1 8 -8 SMo Allo,
18-8 SMo Alloy Body Seat Rings and Stem Siliconized Steel Gland

Valve Sixes Working Pressures

Cold water, oil,
or gas, non-shock__

Hydrostatic
Test Pressures

Shell 1 Seat

2 to 1 2-inch
14 to 1 8-inch_____

200 psi
_______ 150 psi_______

350 psi
250 psi

225 psi
175 psi

Use Crane No. 14477 Valves wherever conventional bronze trim­
med" or "all-iron" gate valves fail due to corrosion of seating surfaces.
In the petroleum industry, for handling of oils containing traces of
mineral acids—in the wood treating industry for handling of creosote
vapors and oils—in the pulp and paper industry for use with various
kinds of alkaline liquors—wherever corrosion is a factor, a Crane
No. 14477 assures better results.

3% Nickel Cast Iron: The valve body
and disc are Crane 3% Nickel Cast Iron.
This metal, developed especially for
service in the process industries, extends
the usefulness of cast iron valves.
Where ordinary cast iron is not adequate,
and where higher physical properties
and substantially better corrosion resist­
ance are desired, Crane 3% Nickel Cast
Iron Valves are an economical choice.
Rugged body and bonnet: Liberal
metal sections in the body and bonnet
assure maximum strength. Tie ribs be­
tween the bonnet flange and end flanges
provide exceptional resistance to line
strains. Straight-through ports in the
body minimize turbulence and provide a
more uniform flow through the valve.
Disc: The solid web disc has extra long
disc guides to lessen drag on seating
surfaces. Sizes 12-inch and smaller have
a tee-head disc-stem connection; larger
sizes have a threaded disc-stem connec­
tion locked together with a pin.

Stem: The stem is of liberal diameter
with long engagement in the yoke sleeve.
The position of the stem indicates
whether the valve is open or closed.
Gland and stuffing box: A two-piece
ball-type gland maintains an even load
on the packing and prevents binding on
the stem even when gland bolts are not
pulled up evenly. Sizes 12-inch and
smaller have swinging type gland eye
bolts which move out of the way when
the stuffing box is being repacked; they
will not loosen in service.
Face to face: All sizes conform to the
American Standard for Face-to-Face
Dimensions (Bib.10-1957), for Class
125 Cast Iron Wedge Gate Valves.
Flange dimensions and facing: Di­
mensions and drilling of end flanges con­
form to the American Cast Iron Flange
Standard, Class 125 (B16.1-1948). Flanges
are plain faced, with a smooth finish.
Swing checks: For Crane 3% Nickel
Gast Iron Swing Checks; see page 114.

Prices on Request
Weight Dimensions, in Inches

14

18

e Gale Valves

6
7

16
17

Turns
to

open
Thick­

ness
8
8
9
10
12
16
20
’ii
20
22
24

No.
14477

Flanged
F & D

58
68

75i/2
S3'/2

13%
16
19
21

23%

24
33
42

50%

Diam- I___End Flanges
etcr of Diam-
wheel I etcr

Center
to top,
open

15
17

J9’/2

Pounds
_ Each

43~
50
70

100
190
310
560
730
920

1350
1550

The No. 1447Z is „-mHor in design <0 Crone 12S.poundF 7 T ,
ou™ rerrosleel Wcdg,

Face
to

face
7~

7%
8
9

10%
H%

13

Inches
2
2%
J
4 ~
6
8

10

____Weights and Dimensions —
Size

9

% 7
U/16 8'/2

3/4 10%
*716 9

1 13
iy8 17
1716 21
D/4 25 V2
1% 30
1716 34
1V16 38

shown on page 76

83
Ni-Resist Cast Iron Wedge Gate Valves

Outside Screw and Yoke
Sizes 3-inch
and smaller

Cross Section

No. 1670
Screwed

No. 1671
Flanged

Templates
for drilling,
page 327.

c , , Working Pressures
Screwed valves— 225 psi non-shock cold
Flanged valves —200 psi non-shock cold water, oil, or gas

water, oil, or gas
Air Tested

Recommendations: Crane
Ni-Resist Valves are safely used
where the strength of ordinary
cast iron is adequate. They are
especially suitable for soda and
sulfate pulp mill service, for
creosote used in wood preserv­
ing, for handling sour distillates
and crudes in petroleum refin­
eries, and for kindred services.
Materials: All valves have a
body and bonnet made of Type 11
Ni-Resist Cast Iron. The body
seat rings and stem are Crane
18-8 SMo Alloy Steel.
Sizes 3-inch and smaller have an
18-8 SMo Alloy Steel disc; larger
sizes have a Ni-Resist Cast Iron
Disc with 18-8 SMo seating faces.
Ni-Resist (Type II) is an alloy
cast iron containing approxi­
mately 18 to 22% nickel, 1.75 to
2.5% chromium, and a maximum
of 0.5% copper. Its strength and
physical characteristics are simi­
lar to ordinary cast iron, but its
resistance to corrosion, erosion,
and wear is definitely superior.
It is generally selected for appli­
cation where copper contamina­
tion cannot be tolerated; Ni-
Resist parts are marked "1NR2 .
Crane 18-8 SMo Alloy Steel is a
material equivalent to AISI
Type 3 16 wrought stainless steel.

Construction: The valves are
the outside screw and yoke type.
Stem threads, on the outside of
the valve, are readily lubricated
and are not exposed to the cor­
rosive action of fluid in the line.
The yoke is integral with the
bonnet on to 4-inch sizes and
is bolted to the bonnet on the 6
and 8-inch sizes.
Valves 3-inch and smaller have
a clamp type bolted bonnet and
a one-piece bolted gland. Larger
sizes have a conventional bolted
bonnet and a two-piece bolted
gland; the latter consists of a
malleable iron gland flange and
a ball-type gland follower. Both
types of bonnets are easily disas­
sembled for cleaning or repairs.
All valves have a solid wedge
disc. The seating faces are inte­
gral with the disc in sizes 3-inch
and smaller and rolled into the
disc in sizes 4-inch and larger.
The disc-stem connection is in
the form of a T-hcad on the end
of the stem which fits loosely
into a matching slot in the disc,
permitting the disc to be oper­
ated easily and safely.
Stuffing box: The deep stuffing
box is filled with high grade
packing. The valves when wide
open can be repacked while un­
der pressure.

Weights and Dimensions — Prices onjteguest

Size Pounds, Each Dimensions, in Inches

Inches

No.
1670

Screwed

No.
1671

Flanged
F & D

End
to

end

Face
to

face

Center
to

top.
open

Diam­
eter
of

wheel

cl no rianges
Diam- 1 Thick-
ctcr | ncss

%
3/4
1
114

2.4
3.1
4.8
6.3

7.5
8.8

2’/16
2716
29/16
2%

3716
3>/2

65/«
7%
9’/s
10

2716
2716
274
3’/16

41/4
45/g

716
72

1%
2
H/2
3

9.5
13.0

14.0
20.5
32.0
40.0

3*/s
3%

374
474

4’716
5*/16

127s
14%
16’A

19

37s
4716
474

6

5
6
7

7’A

716
7s

’716
74

4
6

110.0
205.0
335.0

9
10%
U’/2

24
32%
417s

10
12
16

9
11

13%

’716
1

l’/8
8

Sizes 4-inch
and larger

No. 1671
Flanged

End flanges con­
form to the Ameri­
can Cast 1 ron 1 flange
Standard, Class 125
(Bib. 1-1948), and
are faced and drilled
unless ordered faced
only. They are plain
faced, with a smooth
finish.

Materials. . . .Section 2
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Pulp Stock ydv«
3% Nickel Cast iron

84 —

Cast Iron or

Sharp cutting disc for
clean shearing

Two-piece body de­
signed for full flow

Lead filler in disc-stop
holder protects cut-

sleeve nut

malleable iron
wheel

Manganese Bronze
yoke sleeve

Two-piece cast iron
bolted yoke

features fast­
acting threads

gland . . . easy
pull-up on packing

□ecial packing for
tight stem seal

Cross section of wheel- «"S edge of disc

Easy operating outside screw and quick-opening
valves. Shearing-action disc for tight closure.
Non-clogging . . . self-cleaning . . . full port area.

Choice of Types and Materials
Ch . , „„d drilled unless otherwise order_ed^

Flanged ends only;/

Valve
Part

No. 1425
Wheel-Operated

No. 1429
Quick-Opening

No. 1447
Wheel-Operated

No. 1431
Quick-Opening

Body ♦Cast Iron 3%Nickel Cast Iron

Exelloy
Stem

Cast Manga-
nese Bronze

Disc Bronze 18-8 SMo Alloy Steel

Disc-Stop Holder
Cast Iron holder
with lead filler holder with lead filler

Gland Bronze Malleable Iron

*Crane Ferrosteel on sizes 16-inch and largeroperated valve. Quide­
epening valves, except for
their sliding stem mechanism,

Outlet half of all valves
has deep notches . . . incom­
ing pulp fibers are sepa­
rated into small bunches for
clean, thorough shearing.

Recommendations: These
are rugged valves especially
designed to meet the require­
ments of modern pulp stock
handling. As indicated in
the table above, the valves
are offered in wheel-operated
and quick-opening types and
in a choice of body and trim
materials.
The valves are recommended
for use on discharge lines, on

filter, hydrofiner, and Jordan lines, on pulp stock

60 psi water working pressure

Body: The valves have a two-piece body divided on
the vertical center line and bolted together; a special
gasket in the joint prevents leakage. Circular end
ports and a spacious, rectangular center passage
assure full, uninterrupted flow. There are no sections
where clogging can occur through pulp impaction
or build-up.
Bodies are cast iron, Ferrosteel, or, for added resist­
ance to corrosion, Crane 3% Nickel Cast Iron.
Crane cast iron and Ferrosteel conform to require­
ments of ASTM A 126, Classes A and B respectively.
Crane 3% Nickel Cast Iron has tensile requirements
comparable to Ferrosteel but offers substantially

beater lines, and in a host of other locations common greater resistance to corrosion.
to pulp and paper mill piping.
Shearing action; self-cleaning: All valves feature
Crane's exclusive, shearing action disc for clog-proof
closure and a positive, tight shut-off.
In operation, as the knife-edged disc is lowered,
deep specially designed notches in the outlet half of
the body comb the pulp fibers into small bunches
which are easily sheared by the disc. The fibers are
cut cleanly ; they cannot jam nor clog the underside
of the disc.
The thoroughness of the shearing operation permits
the disc to close completely without leaving any
accumulation of fibers to wash out later and cause
leakage. Once the valve is in the closed position,
the pulp packs around the disc assuring an absolutely
tight shut-off.

Disc: Discs are made in a rectangular shape and
have a knife-like cutting edge at the bottom to
assure complete shearing and a positive shut-off.
The disc is precision-guided through machined slots
in the body.
Discs are bronze or Crane 18-8 SMo Alloy Steel.
Crane 18-8 SMo is a high grade alloy equivalent to
A1S1 I ype 316 wrought stainless steel; it offers
excellent lesistance to corrosion.
Stem: Valve stems are Crane Cast Manganese
Bronze or Exelloy. 1 he stem, threads do not come in
contact y. the (,Llid in tllc line, and the rising stem
e ectively indicates the position of the disc. Quick­
opening valves have a sliding stem and a non-slip

device which permits the disc to be held in
any desired position.

(continued on the next page)
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Pulp Stock Valves
Cast Iron or 3% Nickel Cast Iron Body

Outside Screw,
Rising Stem, Flanged

No. 1425
Iron Body, Bronze Disc

No. 1447
3% Nickel Iron Body
With 1 8-8 SMo Disc

(continued from the preceding page)

 Prices on Request
Dimensions, in Inches

End FlangesPounds, EachSize

.page 86--------- r face dimensions. ■ •with short face to face
18-8 SMo Pulp Stock Valves

57
683/4
803/4
9O’/z

23*/z
25

273/z
32

No.
and

diam­
eter
of

bolts

15/16
1

B
open

D
open

1V16
19/16
PV16

1%

With Cast
Iron Body

Flanged, F & D

Diam­
eter

l’/s
1V16
1%
1%

Diam­
eter
of

bolt
circle

ll’/z
13
14

_is_
16
17
18
20

Thick­
ness

Quick-Opening
Flanged

No. 1429
Iron Body, Bronze Disc

No. 1431
3% Nickel Iron Body
With 18-8 SMo Disc

Dimension "A" applies to
Quick-Opening Valves also.

No.
1447

With

No.
1431

Quick-
33>/4 ,
433/4 I 23

N
fatc

to

With 3% Nickel
Cast Iron Body
Flanged, F & D

9
11

13%
16
19
21

8-%
8-3/4

8-3/4

12-%
12-%
12-1_
16-1
16-13/s
20-13/g
20-11/4

71/2
91/2

IDA
141/4

17
183/j
213/4
223/4

25
291/2

Disc protection: A lead filler dovetailed into the disc-stop
holder located at the bottom of each valve acts as a seat and
protects the cutting edge of the disc from dulling or damage
at the point of closing.
Cleanout: All valves are easily cleaned out when necessary.
Simply remove the disc-stop holder which is attached to the
bottom of the valve by means of cap screws.
Stuffing box: A rectangular shaped stuffing box, equipped
with a bolted gland, completely surrounds the disc. It is
unusually deep and is filled with a special packing which
minimizes friction.
Bosses: Each valve body has six bosses, two on each side
and two on the bottom. When specified, they are drilled,
tapped, and plugged; openings are inch on 4 and 6-inch
valves and % inch on larger sizes.
Special operating equipment: Special operating aids such
as floor stands, extension stems, chain wheels, hydraulic or air
cylinder operators, and electric motor operators are available;
for description, refer to Section 23. Gearing to facilitate
operation of larger sizes can also be furnished.
Face to face: These valves conform to the American Standard
for Face-to-Face Dimensions (816.10-1957) of Class 125 Cast
Iron Flanged Wedge Gate Valves. They, therefore, will re­
place 125-pound iron body flanged wedge gate valves without
necessitating piping changes.
End flanges: End flanges conform to the American Cast Iron
Flange Standard, Class 125 (Bi 6.1-1948). The flanges are
plain faced, with a smooth finish.
Drilling: The valves, regularly furnished faced and drilled
(F & D), can be furnished faced only, when specified.

Weights and Dimensions

No.
1425

With
Wheel

100
145
240
310
440
510
690
870

1230

I 14 !
I 16 ;
I 16 i

18
20
20

1 30

12 I 11%
13
14
15
16

No.
1429

Quick-
Opening

100
150
250
340
460
560

A
I Face

I face
10 rr
10 I 10’/2

Templates for drilling ... .page 327

Inches ||

Jl
8 II

10
1214 I)
16 II
18
20
24

220
310
430
520
690
860

1250
1830
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18-8 SMo Pulp Stock Valves

Cross Section

No. 1450
Outside Screw,

Rising Stem
With 18-8 SMo
Body and Disc

Other pulp stock valves.

• I valves for maximum resistance
New stainless steel valves . ning ... with
to corrosion. Non-dogging .. • d eight
narrow face-to-face design for reducea

75 psi water working pressure

Features; recommendations: These
new Crane 18-8 SMo Valves, a companion
line to the pulp stock valves shown on the
preceding two pages, are designed for use
in stock lines where corrosion is a problem.
Like the other valves, they feature Crane s
time-proven shearing-action disc and
notched body design to assure clean, tight
closure with no clogging.
The narrow face-to-face design of the body
makes possible reduced bulk and weight...
as much as 35% lighter than conventional
valves of the same size . . . with resultant
lower cost. The valves are ideal for use
on light wall, stainless steel stock lines and
are extremely effective in the handling of
sulphite stock, sulphate unwashed stock,
and stock which must be kept free of con­
tamination; they are used on caustic ex­
traction lines, for soaking sections in bleach

without leaving any accumulation of
fibers to wash out later and cause leakage.
Once the disc is closed, the pulp packs
around it, assuring a tight shut-off. The
disc is precision-guided through machined
slots in the body.
Disc protection: A stem stop, located
at the upper part of the stem, limits the
downward travel of the disc preventing
possible damage to the cutting edge.
Stem: The stem is Crane Exelloy. Stem
threads, fast acting for speedy operation,
are on the outside of the valve free from
corrosive effects of fluid in the line.
Cleanout: To clean the valve, simply re­
move the bottom plate attached to the
underside of the valve body by means of
cap screws. The plate is equipped with a
full face rubber gasket.

plants, and for many other applications.
Body: The body consists of two halves
divided on the vertical center line and
welded together. The body halves are
made of Crane Cast 18-8 SMo Alloy Steel,
a high grade material conforming to
requirements of ASTM A 351, Grade
CF-8M, and comparable to AISI Type
316 stainless steel.
Circular end ports and a spacious rectan­
gular center passage assure full area flow.
There are no sections where clogging can
occur through pulp impaction or build-up.
The outlet body half features deep notches
which comb the pulp fibers into small
bunches, easily sheared by the disc.
Shearing-action disc: The valve disc
also made of 18-8 SMo, is rectangular in
shape with a knife-like cutting edge at the
bottom which cuts the pulp fibers cleanly.

1 he thoroughness of the shearing opera­
tion permits the disc to close completely

Stuffing box: A rectangular-shaped
stuffing box, equipped with a bolted gland,
completely surrounds the valve disc. It
is unusually deep and is filled with a spe­
cial packing which minimizes friction.
End flanges: The diameter, thickness,
and drilling of end flanges of valves 12-
inch and smaller conform to the MSS 150-
Pound Corrosion Resistant Cast Flanged
Valve Standard, No. SP-42-1957 (see page
326). On 14 and 16-inch sizes, dimen­
sions except for thickness, conform to the
150-Pound American Steel Flange Stand­
ard (Bib.5-1957).
The flanges are plain faced, with a
serrated finish.
The valves are regularly furnished faced
and drilled to the foregoing Standards.

hey can be furnished faced only, when
°u eiM 50 sPecify- Bull face gaskets
should be used; see page 321.

Weights and Dimensions
Weight

No. 1450
Flanged
F & D

A

6’4
6%

7
7%

8
8%

Pounds
Each

70
90

180
220
320
390
490

Inches
4
6
8

10
12

. .page; 84 and 85 Special op.

____Prices on Request
Dimensions, in Inches

c Diam­
eter

———~ .
open I hick­

ness
Dia. of

bolt
circle

No. &
dia. of
bolts23

28%
1 36

42

10
10
12
14

9
11

__B%
l3/16

—2f/16_

7%
9i/2
U 3/4

8-%
8-3/4
8-3/4

i 49

; . J59

16
16
18

16 j
19 iv.G
21 1716Lh% 1%

23 Information on g

141/4
17

1834

12-%
12-%
12-1

■fUipfiicnf. 21% 16-1
earing furnished on request.
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Nodular Cast Iron Wedge Gate Valves

Outside Screw and Yoke

New nodular (ductile) iron valves for low cost handling
of oil and oil vapors at temperatures up to 650 F.

Crane nodular iron valves are satisfactory
for oil and oil vapor services where high
resistance to thermal shock, impact, bend­
ing stresses, and corrosion are essential.
They are excellent for use on sour crude
and other process lines in refinery and
tank farm installations, are used exten­
sively aboard tankers and at dockside
transfer areas and, in general, can be used
where strength and qualities approaching
steel are desired, combined with the
economy and corrosion resistance of iron.
Body and bonnet: The body and bonnet
are nodular cast iron (ASTM A 395). This
metal has corrosion resistance equal to
that of regular gray iron, with strength
approximating that of carbon steel and
three times that of cast iron; see page 3.
The body features liberal sections with
the metal properly distributed for maxi­
mum strength. Tie ribs between the bon­
net flange and end flanges provide addi­
tional resistance to line strains. Two ribs,
cast in opposite sides of the body, engage
machined slots in the disc; they guide the
disc and prevent contact with the seating
surfaces until the valve is almost closed.
Exelloy trimmed: The solid wedge disc
is Exelloy in sizes 4-inch and smaller and
is carbon steel faced with Exelloy in
larger sizes. The stem, and the shoulder
type, screwed-in body seat rings are also
Exelloy. The stem is finished with a
tapered shoulder for back seating in the
Exelloy bonnet bushing.
Yoke and yoke sleeve: The yoke is
cast integral with the bonnet on sizes
4-inch and smaller; on larger sizes, it
consists of two halves, bolted together at
the top and also to the bonnet: The yoke
sleeve is nickel alloy.

Pressure-Temperature Ratings
________(For Oil or Oil Va p o r)

Tempera- Psi Tempera- Psi
fure

Non-
tore

Non-
Deg. Fahr. Shock Deg. Fahr. Shock

-20 to+100 220 400 145
150 205 450 130
200 190 500 120
250 180 550 110
300 170 600 105
350 155 j 650 95

Hydrostatic Test Pressures
Shell . . . 425 psi Seat . . . 300 psi

Valve seat tested 7 00 psi air-under-wafer

Gland: The two-piece ball-type gland
consists of a siliconized steel gland and
a malleable iron gland flange. This con­
struction maintains an even load on the
packing and prevents binding on the stem
even when the gland bolt nuts are not
pulled up evenly. Swinging type gland
eye bolts move out of the way to simplify
repacking of the valve; they will not
loosen in service. The gland eye bolts
and bolt nuts are steel.
Stuffing box; repacking: The deep
stuffing box is filled with high grade pack­
ing. The valves, when wide open, can be
repacked while under pressure.
Standards: The valves conform to the
American Standard for Face-to-Face
Dimensions (Bib. 10-1957) for Ferrous
Flanged Gate Valves. They also comply
dimensionally to the American Petroleum
Institute (API) Standard for Valves for
Refinery Use, No. boo, Fourth Edition
(1958). Ratings shown above are 80 per
cent of those listed in API No. boo for
150-pound carbon steel valves.

Cross Section

No. 6465 X
Nodular Iron Gate

Exelloy Trimmed
Flanged

Face to face and thickness of flange dimensians include the 1/16-inch raised face; far drilling templates, see page 329.

Weights and Dimensions Prices on Request

Size Weight Dimensions, in Inches Turns End flanges COn-
t° form to the 150-

°ren Pound American
Steel Flange Stand-Inches

Pounds
Each

Face
to

face

Center
to top.
open

Diam­
eter of
wheel

End Flanges
Diam- 1 Thick-
eter 1 ness

No. 6465 X
Flanged,

F & D

2
2%
3
4

44
50
65

100

7
7%

8
9

”15%
17

19%
233/4

:

9
10

6

7%
9

%
ll/16

3/4
1S/16

7 ard (Bib.5-1957),
8% and are faced and
10% drilled unless or-

9 dered faced only.

6
8

10
12

190
325
520
710

10%
11%

13
14

33
42%
50%
58%

12
16
18
18

11
13%

16
19

1
1%

13/16
_2%___

j I 1 It-- I 1 Cl 1 1 O 11 Cl > Cl

jy 1/1 b-inch raised
21 face, with a ser-

25y rated finish.
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For pressures and temperatures
beyond the range of bronze or cast iron

300-Pound
Cast Steel Gate Valve

With Flexible Wedge Disc
(see pages 124 and 125)

Use Crane steel gate valves

When gate valves^re require ■Horp“^^^V/'the

spXatserv?ce is certain to be found among the extensive
listing of steel gate valves shown elsewhere in this catalog.

For steel gate valves of the conventional type refer to Sec­
tion 12. Small size 6oo-pound valves with reduced and full
port openings are available, as are 150 to 2500-pound cast steel
wedge gate valves ranging, in some pressure classes, in sizes
up to 24-inch. For extremely high temperature steam service,
Crane Pressure-Seal Bonnet Gate Valves can be used, see
Section 15.

8

300-Pound
Cast Stoel Globe Valve

(see pages 146 and 147)

Use Crane steel globe and angle valves

Crane cast and forged steel globe and angle valves offer
dependable service in installations where pressures and tem­
peratures are beyond the range of bronze or cast iron. For
small size bar stock valves, 6oo-pound forged steel and 6000-
pound hydraulic valves as well as a varied selection of bolted
bonnet valves of the 150, 300, 400, 600, goo, 1500, and 2500-
pound pressure classes, see Section 13. Also included in Sec­
tion 13 are Monel trimmed globe valves as well as valves
designed specifically for chlorine service. For Pressure-Seal
and Lip-Seal Bonnet Globe and Angle Valves, see Section 1 5.

300-Pound
Cost Stool Swing Chock Volvo

(see pogos 158 ond 159)

Use Crane steel check valves

EX-4 checks5 m

pound; see Section 14 Steel Pressure Li r°m 11° V°°~Cap Lift Cheeks are4 shown LiP-Seal
tively, of Section 15. pages 175 and 17g, respec-

89
SECTION 9

Crane Iron Body Double Disc Gate Valves

Names of Parts page 90

General Description pages 90 and 91

Iron Body Valves
25-Pound

Ferrosteel Valves
200-Pound W.O.G.
500-Pound W.O.G.

pages 92 and 93

pages 94 and 95
...............page 96

The Crane line of iron body double disc gate valves includes
valves for water, oil, or gas pressures up to 500 psi, as well
as valves for low pressure steam. Bronze trimmed and all­
iron valves are available. The uniformly superior quality
that distinguishes all Crane products has been maintained in
this line. Excellence of design, high grade materials, and
workmanship of the highest order assure dependability in
service.

For related data, refer to:

Gearing pages 271 to 274
By-passes.................................................................................... page 282
Accessories for valves pages 259 to 283
Gaskets for iron flanged joints page 322
Templates for drilling................................................ pages 327 and 328
Cast steel pipe-line gate valves pages 131 to 133

Crone iron body double disc gate valves installed
In the pipe lines of a large pumping station
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90
Iron Body Double Disc Gate Valves

Yoke sleeve nul-----—

Yoke sleeve

Wheel

-- Gland flange

Gland

Stuffing box

Upper spreader

Spreader bushing
Stem ring

Disc seat ring

Bonnet

Spreader pin—|-------- —Disc

Stem

Body

Body seat ring

Lower spreader

The discs

Packing

Guide ribs
cast in body

Depending upon the size of the valve
and the pressure class, two types of
disc construction are used in Crane Iron
Body Double Disc Gate Valves.

Flanged end bodies for
500-Pound W.O.G. Valves

have straight through ports; see page 91.

Outside Screw and Yoke Valve
Closed

Non-Rising Stem Valve
Open

Yoke

Discs with Spreaders
Discs with Spreaders

Discs with Wedges

Discs with spreaders: The upper
spreader, engaging the valve stem, raises
and lowers the discs. When the valve is
being closed, the lower spreader strikes a
stop in the bottom of the body; further
rotation of the wheel brings the wedging
surfaces of the spreaders into contact,
and the spreaders force the discs out­
ward against the seats.
Discs with wedges: A disc nut, engag­
ing the valve stem, raises and lowers the
discs. When the valve is being closed,
two hooks, carrying Manganese Bronze
wedges, strike a stop in the bottom of
the body; further rotation of the wheel
forces the wedges between the discs and
the wedges force the discs outward
against the seats.

Discs with Wedges

Iron Body Double Disc Gate Valves
General Description

91

The general characteristics of Crane Iron Body and Ferrosteel Double
Disc Gate Valves are illustrated on the preceding page. As the
general description below implies, the various lines, quite similar
in construction, differ principally in proportions and materials.
For specific details on each line, refer to the pages that follow.

Double discs: The seats in the valves are parallel.
The disc mechanism, illustrated and described on the
preceding page, assures positive, tight seating and
easy opening.
Except for certain small size valves having bronze
or Crane Special Bronze discs, bronze trimmed valves
have cast iron or Ferrosteel discs with bronze or
Crane Special Bronze seating faces. The faces are
securely rolled into machined dovetails in the discs,
assuring tightness under pressure.
In all-iron valves, the seating faces are cast integral
with the discs.
In non-rising stem bronze trimmed valves, the por­
tion of the discs that engages the stem threads is
bronze or bronze-bushed.
In bronze trimmed valves with spreader type discs,
the lower spreader is bronze in
cast iron with bronze wedging
faces in the larger sizes.
Body and bonnet: All lines
of valves have oval-shaped
bodies and bonnets. Metal
sections are more than ample,
and the metal is distributed
to assure maximum strength.
Flanged end 500-Pound
W.O.G. Valves have straight
through ports, as shown in the
illustration at the right. The
metal sections adjacent to the
bonnet and end flanges are
heavily reinforced.

Body seat rings: In bronze
body seat rings are bronze or Crane Special Bronze.
In 25-pound valves 14-inch and larger, the body seat
rings are rolled into machined dovetails in the body.
In 10 and 12-inch 25-pound valves, and in all bronze
trimmed valves for higher pressures, the body seat
rings are screwed into the body.
All-iron valves are regularly furnished with the seats
integral with the body.
Stem: The stem in non-rising stem bronze trimmed
valves is made of Crane Cast Manganese Bronze.
Outside screw and yoke bronze trimmed valves are
made with a rolled bronze stem.
All-iron valves have a steel stem; the portion coming
in contact with the packing is nickel plated.

the smaller sizes, and

Straight Through Ports
in Flanged End

500-Pound W.O.G. Valves

trimmed valves, the

Gland and stuffing box: All valves have a two-
piece ball-type gland, consisting of a siliconized steel
gland and a malleable iron gland flange.
This construction provides for even distribution of
the compressive loading on the packing, the ball­
type bearing between the gland and flange compen­
sating for unequal adjustment of the bolts. Binding
on the valve stem and frequent stuffing box main­
tenance are avoided.

Repacking: These valves, when wide open, can be
repacked while under pressure.
In non-rising stem valves, jamming the disc in the
wide open position forces the stem collar against the
machined top of the bonnet, making a pressure-
tight joint.
In outside screw and yoke valves, when the valve is
jammed wide open, the tapered stem ring engages a
tapered machined surface in the under side of the
top of the bonnet, forming a tight joint.

Yoke: In smaller size outside screw and yoke valves,
the yoke is cast integral with the bonnet. In larger
sizes, the yoke is made in two halves, bolted to the
bonnet and bolted together at the top.

Yoke sleeve: The yoke sleeve is made of Crane
Cast Manganese Bronze.

Wheel: Wheels are made of malleable iron to assure
maximum strength. They have an oval-shaped rim,
affording an easy grip.
In non-rising stem valves, the wheel has a tapered
square hole fitting the tapered square end of the
stem, and is held in place by a steel nut.
In outside screw and yoke valves, the hole in the
wheel is hexagonal and tapered, and fits the tapered
hexagonal top of the yoke sleeve. The wheel is held
in place by a malleable iron nut.
In both types of valves, the wheel is attached
securely, yet can be removed easily.

Flange dimensions and facing: The dimensions
and drilling of the end flanges on flanged valves con­
form to the American Cast Iron Flange Standard for
their respective working pressures.
The flanges on 25-Pound and 200-Pound W.O.G.
valves are plain faced, with a smooth finish.
The 500-Pound W.O.G. flanged valves are regularly
furnished with a raised face Tig-inch high on the end
flanges.
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25-Pound
Iron Body Double Disc Gate Valves

Bronze Trimmed

Non-Rising Stem

No. 791
Flanged

Non-Rising Stem
Bronze Trimmed

Far general data on Crane Iron Body
Double Disc Gate Valves, see pages 90 and 91.

Size
of Valve

Working Pressures
Hydrostatic

Test Pressures

Inches

Saturated
Steam or
Cold Gas

Cold Water
Non-Shock

Shell
test

Seat
test

10 to 24
30 and 36
42 and 48

25 psi
25 psi
25 P*

50 psi
43 psi
35 psi

75 psi
75 psi
50 psi

65 psi
55 psi
45 psi

Outside Screw
and Yoke

No. 793>/2
Flanged

Outside Screw and Yoke
Bronze Trimmed

For dimensions and
additional description,

see the facing page.

Recommendations: Crane 25-Pound
Iron Body Double Disc Gate Valves,
illustrated and described on these facing
pages, are admirably suited for a great
variety of service conditions.
The valves will give excellent service
in low pressure steam, water, or gas
lines .... in exhaust or condenser piping
.... in water works, irrigation, filtra­
tion, or sewage disposal systems .... in
pumping engine suction lines .... in
by-product coke installations .... and
in similar services.

Vacuum or air service: Valves for
vacuum exhaust lines or for air service
should be air-tested. Such valves are
given a special air test to assure absolute
tightness. Unless an air test is specified,
water-tested valves are furnished.

Body and bonnet: The body and
bonnet are oval-shaped. Metal sections
are more than ample and the metal is
distributed to assure maximum strength.

The body and bonnet are made of cast
iron in sizes 10 to 14-inch, of Crane
berrosteel in sizes 16 to 24-inch, and of
Crane High 1 ensile Iron in sizes 30-inch
and larger. 1 hese metals conform to
requirements of ASTM Specification
A 126, Classes A, B, and C, respectively.

Materials and construction: The
valves are short and compact and occunv
minimum space in the pipe line High
quality materials are used throughout.
1 he body seat rings, made of bronze are
screwed into the body on 10 and 12-inch
sizes and are rolled into the bnrlv,4-,„ch a„d larger Th' K °?
“st ^nze seating fLes

Non-rising stem valves have a Cast
Manganese Bronze stem; the portion of
the discs engaging the stem threads is
bronze or bronze-bushed. Outside screw
and yoke valves have a bronze stem.
Stuffing box: The stuffing box is
filled with high grade packing. The
valves, when wide open, can be repacked
while under pressure.
Gland: Both valves have a two-piece
ball-type gland consisting of a silicon­
ized steel gland and a malleable iron
gland flange.
Flange dimensions and facing: The
dimensions and drilling of end flanges
conform to the 25-Pound American
Tentative Cast Iron Flange Standard
(B1 t>b2-1931). The flanges are plain
faced, with a smooth finish.

Dimensions of Flanges, in Inches

Size A B C D
No. &
dia. of

---- — bolts
10 10 16 % 141/4 12-5/8
12 12 19 1 17 12-5/8

— 14 21 11/8 183/4 12-3/4
16 16 231/z 11/8 211/4 16-3/4
18 18 25 n/4 223/4 16-3/4
20 20 271/2 i»4 25 20-3/4
Z4 _ 24__ 32 i% 291/2 20-3/4
30 30 383/4 11/2 36 28-%36 36 46 1% 423/4 32-%

42 53 1% 491/2 36-148 — 2 56 44-1

-------------------------------------- --------------------------------------------------------------------------93

25-Pound
Iron Body Double Disc Gate Valves

Bronze Trimmed

[continued from the preceding page)

Disc rollers: Valves 14-inch and
larger, ordered for use in a horizontal
line with the valve stem horizontal,
will be equipped with a bronze track
in the lower side of the body, and
bronze rollers and bronze scrapers in
the lower side of the discs.

Cleanouts: When so ordered, valves
14-inch and larger can be fitted with
two side cleanouts, as shown at the

Double Cleanout

left; prices on
request.
Cleanouts are use­
ful on valves in­
stalled in gas lines.
They permit pass­
ing a rod through
the valve between
the seats to dis­
lodge coke or other
sediment.

Motor or cylinder operation:
Valves installed in inaccessible loca­
tions or used for emergency purposes
should be equipped with some easy
means of operation, such as an elec­
tric or air motor drive, or an operating
cylinder; see pages 260 to 270.

By-passes; gearing: To facilitate
operation, by-passes and gearing are
available for sizes 14-inch and larger.
The use of either, or both, should
receive particular consideration for
36-inchNo. 7qi Valvesand for 24-inch
and larger No. 793^2 Valves. Valves
ordered with a by-pass have a longer
face to face dimension (E) than those
without by-pass.

A by-pass serves to balance pressure
on both sides of the discs before the
main valve is opened.
For gearing description, see pages 271
to 274; for by-passes, see page 282.

Drilling: Unless otherwise ordered,
flanged valves are furnished faced and
drilled (F & D) to the 25-Pound
American Tentative Cast Iron Flange
Standard (Bibb2-iq31); they can be
furnished faced only, when specified.

Larger sizes: Valves in sizes larger
than listed in the dimension table
below (up to 72-inch) can be made to
order; prices and dimensions will be
furnished on request.

- E -
No. 79 1
Flanged

Non-Rising
Stem

No. 79371
Flanged

Outside Screw
and Yoke

By-pass available for
sizes 14-inch and larger

Weights and Dimensions — Prices on Request
Size Pounds, Each Dimensions, in Inches

No. 791 No. 7931/2 E * J K L Turns By-Pass

Non- Outside Without With open
Rising Screw By-Pass By-Pass Size M

Inches Stem &! Yoke _______ _______
10 250 280 9% 273/4 47 12 22
12 360 390 10 303/4 54% 12 26

Bronze Trimmed, 14* 500 540 10% 16 34 65% 14 29 2 23%
Flanged, F & D

16* 610 680 11 18 37 91 14 33 3 27%
18* 820 880 11% 18% 42% 81 18 38 3 28%
20* 990 1090 12 18% 45% 891/2 18 42 3 29%
24* 1450 1570 13 20 52% 105 20 49 4 33

30* 2500 2780 14% 20% 64 129 22 124 4 35%
36* 3780 4070 16 24 75 148 27 147 6 42
42* 6500 17% 25% 177 30 131 6 45
48* 9200 19 29% 202 36 149 8 52

By-pass and gearing arc available for sizes 14-inch and larger. The use of either, or
both should receive particular consideration for 36-inch No /91 Valvesand for 24-inch
and larger No 793 H Valves. As indicated in the table, valves with by-pass have a
longer face to face dimension (E) than the corresponding size furnished without a by­
pass. For gearing, sec pages 271 to 274. for by-passes, see page 282.

Motor or cylinder operation. ■ . .pages 260 to 270 Templates for drilling. . . .page 327
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200-Pound W.O.G.
Ferrosteel Double Disc Gate Valves

Bronze Trimmed or All-Iron

Screwed Flanged
No. 480 No. 481

Bronze Trimmed Bronze Trimmed

Non-Rising Stem

For general data on Crane Iron Body Double Disc Gate Valves, see pages 90 and 91.

Sixe of
Valve

Working
Pressures

Cold Water,
Oil, or Gas
Non-Shock

Hydrostatic
Test Pressures

Shell
test

Seat
test

2 to 12-inch
14 to 24-inch

200 psi
150 psi

350 psi
250 psi

225 psi
175 psi

Crane 200-Pound W.O.G. Ferrosteel Double Disc Gate Valves,
described on these facing pages, are especially recommended
for use in the oil and gas industry and for water lines requiring

rugged, substantially constructed valves.

Outside Screw
and Yoke

Flanged
No. 483

Bronze Trimmed
No. 1083

All-Iron

The valves are excellent for general utility
service in oil, gas, or water lines and as
such, have a particularly varied applica­
tion in oil and gas fields, oil refineries,
stations for storing and dispensing gaso­
line or oil, etc.
Body and bonnet: The body and bonnet
are made of Crane Ferrosteel in sizes up to
16-inch and of Crane High Tensile Iron in
sizes 18-inch and larger. These metals
conform to requirements of ASTM Speci­
fication A 126, Classes B and C, respec­
tively; see page 3 for details.
Bronze trimmed: Bronze trimmed valves
are recommended for water, oil, or gas
lines. The body seat rings are bronze,
screwed into the body. The discs in sizes
3-inch and smaller are bronze; in larger
sizes, they are cast iron with a bronze face.
In non-rising stem valves, the stem is
Cast Manganese Bronze and the portion
of the discs engaging the stem threads is
bronze or bronze-bushed. Outside screw
and yoke valves have a bronze stem.

All-iron: The all-iron valves are recommended for oil or gas,
or for fluids that corrode bronze. The seats are cast integral
with the body and discs. The stem is steel and that portion
which comes in contact with the packing is nickel-plated.

Stuffing box: The stuffing box is amply deep and is filled
with high grade packing. The valves, when wide open, can be
repacked while under pressure.

Gland: All valves have a two-piece ball-type gland consistin'’
of a siliconized steel gland and a malleable iron gland flange "
Disc rollers: Bronze trimmed valves 16-inch and larger,
ordered for use in a horizontal line with the valve stem hori­
zontal, will have a bronze track in the lower side of the body
and bronze rollers and scrapers in the lower side of the discs

Federal Specification: Bronze trimmed
No. 480 non-rising stem screwed, No. 481
non-rising stem flanged, and No. 483 out­
side screw and yoke flanged valves comply
with Federal Specification WW-V-58 for
Class "A" 125-Pound Iron Body Double
Disc Gate Valves, Type II, Designations
"NS", "NF", and “OF", respectively.
However, the valves must be ordered with
end protectors.
Flange dimensions and facing: Dimen­
sions and drilling of end flanges conform to
the American Cast Iron Flange Standard,
Class 125 (616.1-1948). The flanges are
plain faced, with a smooth finish.

Dimensions of Flanges, in Inches

(description continued on the next page)

Size
1

A B C D
No. &
dia. of
bolts

2 2 1 6 1 % 1 43/4 4-5/8
2% 2% 7 ’¥16 5¥2 4-5/g
3 3 7¥2 % 6 4-5/8 _
J 4 9 1S/16 7¥2 8-5/g
5 5 10 15/16 8% 8-3/4
6 6 11 1 9 ¥2 8-3A__
8 8 13¥2 l¥s 113/4 8-3/4

10 10 16 1%16 14¥4 12-%
12 12 19 1% 17 12-¥g
14 14 21 1% 183/4 12-1___
16 16 j 23¥2 17/16 21 ¥4 16-1
18 18 1 25 19/16 223/4 16-1 ¥s
20 20 j 27¥2 l’¥16 25 20-1 ¥s
24 24 32 1% 29% 20-l¥4_
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200-Pound W.O.G.
Ferrosteel Double Disc Gate Valves

Bronze Trimmed or All-Iron

Non-Rising Stem
Valves with Indicator

(continued from the preceding page)

Indicator: The stem of outside screw and yoke valves
indicates the position of the discs. Non-rising stem
valves can be equipped with an all-bronze “Universal"
type indicator; specify valve number and size.
Cleanout: Flanged valves 3 to 12-inch, intended
for use on lines carrying an unusual amount of sedi­
ment, tarry fluids, etc., can be ordered with a cleanout
to facilitate cleaning. The cleanout is installed on the
side of the valve body, as shown at lower left.

Single Side Cleanout

Motor or cylinder operation: Valves installed in
inaccessible locations or used for emergency purposes
should be equipped with some easy means of operation,
such as an electric or air motor drive, or an operating
cylinder; see pages 260 to 270.
Face to face: Face to face dimensions of flanged
valves without by-pass conform to the American
Standard for Face-to-Face Dimensions (616.10-1957)
for Class 125 Cast Iron Flanged Double Disc date
Valves. The Standard includes sizes up to 12-inch
only.

Drilling: Flanged valves are regularly furnished faced and drilled
(F & D) to the American Cast Iron Flange Standard (Class 125). The
valves can be furnished faced only when specified.

Non-Rising Stem
Valves

J _ -~M_

Outside Screw and
Yoke Valves

Valves 12-inch and larger are
available with a by-pass

Larger sizes: No. 481 and No. 483 flanged valves can be made to order
in sizes up to 48-inch; dimensions furnished on request.

Weights and Dimensions — Prices on Request 
Dimensions, in InchesPounds, EachSize

By-PassJHGFE
M

Inches

23%7¥2110110
33210

300
470
690

16*
18*
20*

Bronze
Trim

40
48
60

320
510
720

40
48
60

26
30

34i/2

15
16>/4

19

41‘A
50
57
67

10
12
12

35
39
44
52

2
2
3
3
3
4

22%
23%

2
21/2
3
4
5
6

No. 480
Screwed

Bronze
Trim

51/2
61/4

7

14
16
18
20

8
8
9

Turns
to

open

Bronze
Trim

7i/2
9

10i/2

All-
Iron

22
24
24
30

No. 481
Flanged
F & D

No. 483
Flanged
F & D

Non-Rising
Stem

No. 1083
Flanged
F & D

Outside Screw
and Yoke

With
by­
pass

By­
pass
size

8*
10*
12*

17>/2
193/4
21 ¥4

With­
out
by­
pass

' 75 ¥2
| 83%
! 92¥2
I 109¥2

Ratings and description................ page 94
Gearing............pages 271 to 274
By-passes...................................... page 282
Templates for drilling.................page 327
Normal thread engagement... .page 352

18
18¥2

26
i 27¥2

29
| 33

17 26¥2
18¥z 27
20 28
24 | 32

28
36
50
80

38
40
60
105
150
200

9
11
13
18
22
26
31

By-passes and gearing: To facilitate operation, by-passes are available for sizes 12-inch
and larger and gearing, for sizes 8-inch and larger The use of either, or both, should be
particularly considered for outside screw and yoke valves 12-inch and larger. As indi­
cated in the table, valves with by-pass have a longer face to face dimension (F) than the
same size furnished without a by-pass. For description of gearing, see pages 271 to 274.
for by-passes, see page 282

9
10

1Q¥2
11 ¥2 !

13
14

15%

210
330
510
740
1070
1450
1790
2370
4000

7 . 12
7% ••• 12%

8
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96
500-Pound W.O.G

No. 341 E, FlangedNo. 340 E, Screwed

The outside screw and

arce M . ♦face IwBc

Drilling: Flanged

A B C D

9% %

7 in Inches
Turns

to
open

Working Pressure
500 psi non-shock

cold water, oil, or gas

Face
to 1

Diam­
eter
of

wheel

Outside Screw
and Yoke

12
15% |

Drilling templates. . . .page 328
For motor or cylinder operation,

see pages 260 to 270.

16%
24%

2
3
4

• i W/2 \
18

‘ 193/4 13
15%

J 6 / 173/,

Hydrostatic Test Pressures
1000 psi shell 550 psi seat

Air Tested

Additional description on pages 90 and 91.

— Prices on Request

End Flanges

i bl/2 I % I
! 8% ! 1%

10
!J2%

15

2
3
4
6^
8*

10*
12*

________________ iU% J•For easier operation, by-passes and gearing are available for sizes 6-inch and larger Use of
either, or both, should be particularly considered for 10 and 12-inch No, 341 E Valves and f
8-inch No. 343 E Valves See pages 271 to 274 for gearing and page 282 for by-passes ' F

These valves are used in oil refineries,
in pump houses, in pipe lines, in high pressure water lines, and
for similar services requiring heavy, massive iron valves.
Nos. 340 E, 34> E, and 343 E comply with Federal Specification
\V\V-V-58 for Class ”B" 250-Pound Iron Body Double Disc Gate
Valves, Type II, Designations '‘NS", "NF", and “OF", respectively.
Materials: The body and bonnet are Ferrosteel in sizes 2 and

3-inch and Crane High Tensile Iron in sizes 4_inch and larger, these metals conform
to ASTM A 126, Classes B and C, respectively.
The body seat rings, screwed into the body, are made of Crane Special Bronze, a hard,
leaded tin bronze. Discs are Crane Special Bronze in sizes 4-inch and smaller and
cast iron faced with Crane Special Bronze in sizes 6-inch and larger.
In non-rising stem valves, the stem is Cast Manganese Bronzejind the portion of the
discs engaging the stem threads is bronze or bronze-bushed.
yoke valves have a bronze stem.
Stuffing box; gland: The stuffing box is filled with
quality packing. The two-piece gland consists of a silicon­
ized steel gland and malleable iron gland flange. When
wide open, the valves can be repacked while under pressure.
Face to face: Flanged valves without by-pass conform
to the American Standard for Face-to-Face Dimensions
(B16.10-1957) for Class 250 Cast Iron Flanged Double
Disc Gate Valves.
Flange dimensions and facing: End flanges conform
to the American Cast Iron Flange Standard, Class 250
(0160-1944). Flanges have a j^-inch raised face The
raised face is finished with approximately 16 concentric
grooves per inch, known as a “serrated" finish.

(FD & SF<m Fb"AValVeS a n regularly finished faced, drilled, and spot faced
ft Da SI ) to the American Cast Iron F ange Standard Class Tk 1 “can be furnished faced only when orders so specify 5°‘ The Valves

500-Pound W.O.G.-Bronze Trimmed
Ferrosteel Double Disc Gate Valves

1%6 I
I 1% |llis/16

•F/16 5
5U/16 ; 6%
615/16 7%

: 10%

Non-Rising Stem

B------
End Flanges

No. 343 E, Flanged

------ M----
By-passes available for
sizes 6-inch and larger

Weight — Pounds,
Size
In.

No.
340 E

No.
341 E

No.
343 E

2 53 63
--- ——

3 90 120 120
4 200 210
6 350 380
8 610 660

10 920
12 1430

Size End
to

end
Face

to face
Center to
top, open

W/o
by­
pass

With
by­
pass

Nos.
340 E
341 E

No.
343 E

By-Pass

B
No. &
dia. of
bolts

By-
pass
size

M

8

■” 12% ! 9 I 15
15% 203/4 | 10 15

18 25 12 1916 223/4 34 16 28
18 283/4 423/4 20 3620 36 22 4422 40 24 I 52

12%

8-%
8-3/4
8-3/4

12-3/4 1%
12-% 1%
16-1 1%
16-1% 2

SECTION 10
97

Crane Iron Body Globe and Angle Valves
(Including Butterfly Valves)

Globe Valves, Union Bonnet
150-Pound....................................................................... pages 98 and 99
1000-Pound W.O.G. (Malleable Iron)..................................... page 103

Angle Valves, Union Bonnet
150-Pound...................................................................................... page 98

Globe and Angle Valves, Yoke Bonnet
1 25-Pound.................................................................. pages 100 and 101
250-Pound.................................................................................... page 102

Butterfly Valves............................................................................page 99

Diaphragm Valves.................................................................... page 104

for related data, refer to:

Accessories for valves.................................................... pages 259 to 283
Gaskets for iron flanged joints...................................................page 322
Templates for drilling................................................. pages 327 and 328
Crane's complete line of packlcss diaphragm
valves (bronze, iron, aluminum, 18-8 SMo).................pages 181 to 188

Flow of Fluids
Through Valves, Fittings, and Pipe

The more complex industry becomes, the more vital be­
comes the role played by fluids in the industrial machine.
One hundred years ago, water was the only important fluid
which was conveyed from one point to another in pipe.
Today, almost every conceivable fluid is handled in pipe
during its production, processing, transportation, or utiliza­
tion. The age of atomic energy and rocket power has added
fluids such as liquid metals .... i.e., sodium, potassium, and
bismuth, as well as liquid oxygen, nitrogen, etc. ... to the
list of more common fluids such as oil, water, gases, acids,
and liquors that are being transported in pipe.

Nor is the transportation of fluids the only phase of hydrau­
lics which warrants attention. Hydraulic and pneumatic
mechanisms are used extensively for the controls of modern
aircraft, sea-going vessels, automotive equipment, machine
tools, earth-moving and road-building machines, and even
in scientific laboratory equipment where precise control of
fluid flow is required. So extensive are the applications of
hydraulics and fluid mechanics that almost every engineer
has found it necessary to familiarize himself with at least
the elementary laws of fluid flow 1 o this end, Crane has
devoted a section of this catalog to a condensed presentation
of data previously published in Crane's Technical Paper
No 410, “Flow of Fluids Through Valves, Fittings, and
Pipe" See Section 32, pages 421 to 442

10
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150-Pound Iron Body Globe and Angle Valves
Plug Type Disc

Unusually deep stuffing box
is filled with high grade pack­
ing and fitted with a gland.
Can be repacked while under
pressure.

Rugged union bonnet con­
struction provides a tight
joint (2}/i and 3-inch sizes
have a bolted bonnet).

Disc and seat are
designed for long wear
under severe operating
conditions. Tapered
plug type disc is excel­
lent for throttling.

Working Pressures
150 psi saturated steam

250 psi non-shock cold water, oil, or gas

Renewable body seat ring and plug type disc with
Crane “500 Brinell" Stainless Steel seating surfaces

Union bonnet on sizes 2-inch and smaller
Bolted bonnet on sizes 2’/z and 3-inch

Recommendations: These globe and angle valves are ideal
for installations operating under severe conditions. Strong,
compact, and durable, they are recommended for throttling
service and for soot blower, blow-off, boiler feed, drip, and
drain lines. Except for their disc and seat, the valves are
similar to the globe valves shown on the opposite page.

Cross Section, Globe

10

No. 314/2 P
Globe, Screwed

No. 316/2 P
Angle, Screwed

Materials: The body is cast iron
conforming to ASTM A 126, Class
A. Sizes 2-inch and smaller have a
bronze bonnet and malleable iron
union bonnet ring; 2^ and 3-inch
sizes have a cast iron bonnet.

Disc and seat: The valves have
a plug type disc and seat whose
excellent design characteristics for
rigorous service are well known.
The wide seating surface is not
easily harmed by foreign matter or
by wiredrawing and the tapered
disc permits close regulation of
flow when throttling.

Both the disc and seat are Crane
“500 Brinell” Stainless Steel, an
AISI Type 420 stainless steel
specially heat-treated for high
hardness. The disc and seat design
combined with the natural resist­
ance of stainless steel to corrosion,
and the excellent resistance offered
by the high hardness to erosion,
galling, and scoring, produce a
truly superior seating combination.

Bonnet design: Sizes 2-inch and
smaller have a union bonnet as
shown in the illustrations at the
left; 2^ and 3-inch valves have a
bolted bonnet of the outside screw
and yoke type as shown below.
Both bonnet types provide a
strong, tight joint, yet they are
easily dismantled and reassembled
without danger of damaging the
valve.
Stuffing box: The stuffing box is
unusually deep and is equipped
with a gland. It is filled with high
grade packing.
Repacking: The valves, when
wide open, can be repacked while
under pressure.
Interchangeability: Except for
their plug type disc and seat and
materials, these valves are the same
as the No. 350^ and No. 355^
Globes on the opposite page. Cor­
responding parts are completely
interchangeable, size for size.

A metal tag, secured under the wheel nut, shows the catalog number of the valve

Weightsand Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, in Inches
No. 314>4 P

Globe

Screwed

No. 316i/2 P
Angle

Screwed

Globe Angle

EA c
open

B D
open

y2 2.1 2.0 1 ~ 5’4 1% 5 294g
3A 3.1 2.9 3i/2 sy2 Wig 5% 2%1 4.5 4.3 4>/g 6% 1% 6i/2 3’4g1 ’4 6.5 6.3 I 4% 7’4 23/ir, 7’4 3%
iy2 9.3 8.8 5’4 8’4 2% 8’4 4’4g2 15.0 14.5 6% 9’/2 3 9’4 43/4
2>/2 32.0 25.0 7 iiy2 3’/2 113/4 83 48.0 1 8 14 9

The 2'/i and 3-inch vol’®5
have a bolted bonnet of I ®
outside screw and yoke type an
a Style D malleable iron w ee

352Thread engagement. . • .page

99

150-Pound Iron Body Globe Valves
Regrinding Disc — Bronze Trimmed or All-Iron

Working Pressures
150 psi saturated steam

250 psi non-shock cold water, oil, or gas

Renewable seat valves. . . .bronze trimmed with Monel
disc and seat... .all-iron with steel or iron disc and seat

Recommendations: These compact
valves are used on steam, water, oil,
and gas lines. They have a wide appli­
cation in oil and gas fields, mines, gas
and chemical plants, sugar refineries,
and similar locations.
Body: The valve body is cast iron
conforming to ASTM A 126, Class A.
Disc-seat: The disc and renewable
screwed-in seat ring are finished to a
350 taper and have wide contacting
surfaces; they hold pressure easily and
offer good resistance to wear.
No. 350*̂:  The No. 350^ are ideal
for general non-corrosive service. The
disc and seat are Monel. The bonnet,
gland, and stem are bronze. The union
bonnet ring and packing nut are tough
malleable iron.
No. 355J^: The No. 355^ are all-iron
valves. Their bonnet, union bonnet
ring, and packing nut are malleable
iron. The stem and gland are steel.
The disc and seat are steel in the
smaller sizes and cast iron in the
larger sizes.

Regrinding: These valves can be
reground without removing the body
from the line.
Stuffing box: The stuffing box is
amply deep and filled with high grade
packing. The valves, when wide open,
can be repacked while under pressure.
Interchangeability: These valves
are a companion line to those on the
facing page; parts are interchangeable,
size for size.
Weights and Dimensions — Prices on Request

Size

Inches

Pounds, Each
Screwed

Dimensions,
in Inches

No.
350i/2

Bronze
Trim

No.
355i/2
All-
Iron

A C
open

E

’4 1.1 1.1 2% 4’4 134
% 1.5 1.5 2% 434 2’46
y2 2.1 2.0 3 5% 2’4 6
34 3.1 3.1 3’/2 6 234
1 4.5 4.4 4’4 7 3716
1’4 6.7 6.4 4% 734 3%
iy2 8.4 9.2 5’4 834 4*4  6
2 15.0 15.0 6% 10’4 434

Cross Section

No. 350/2, Bronze Trimmed
With Monel Disc and Seat

No. 355/2, All-Iron with
Steel or Iron Disc and Seat 10

Iron Body Butterfly Valves

Sire
Diam-

of
stem

No.
381

6
£

I 5.5
, 7.5
, 12.0

Center
to top

of
Flanged
F& D

No.
380

Working Pressures
125 psi saturated steam

200 psi non-shock cold water, oil, or gas

Butterfly valves provide easy operation in
about one-quarter turn from the wide open
to the closed position. I hey are not in­
tended to close pressure-tight and should
be used only to control or regulate flow.
The valves have a bronze disc and a steel
stem. A drilled hole in the upper part of
the stem permits attaching an operating
mechanism. The body is cast iron con^
forming to ASTM A 126, Class A.

— Prices on Request
Dimensions, Inches

y2
y2

71G

%
3A

,5/io

7
8

9*4
, H’/z

23.0

50.0 , . ..
■ftfo.O 11 91/4 I 12>/2

Weights and Dimensions
Pounds Each

End to
end or

face
to

face
~4y?’! 6*/ 8

434

5’4

Inches

2
2’/2
3

No. 380, Screwed
No. 381, Flanged

Flanged valves: End flanges conform to the Ameri­
can Cast Iron Flange Standard, Class 125 (Bib. 1-
1948). The flanges are plain faced, with a smooth

finish Flanged valves are regularly furnished faced
and drilled (F & D) to the aforementioned Standard.
Faced only valves can be furnished when specified.

Bronze Butterfly Valves. . . .page 58 Templates for drilling. . . .page 327 Thread engagement. . . .page 352
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125-Pound Ferrosteel Globe and Angle Valves
With Yoke Bonnet

Bronze Trimmed or All-Iron
Except for materials and minor
differences in construction, the
bronze trimmed valves (illus­
trated) and the all-iron valves
are similar.

Wheel

bushing

bonnet

Stem

Gland flange

Gland

Packing

Stem hole bushing

Disc stem ring

Lock washer

Disc

Body seat ring

Disc guide stem

Body

Rugged valves for severe services . . . choice of
bronze trimmed, all-iron, or composition disc types

Working Pressures, Non-Shock_______

Fluid Bronze
Trimmed

or All-Iron
Valves

Composition Disc Valves

With No. 1
Cranite Disc

(regular)

With
No. 6 Disc

(optional)

Saturated Steam 125 psi 125 psi ...

Cold Water, Oil, Gas 200 psi * 200 psi

Air ... ... 200 psi

♦Valves with No. 1 Granite Disc may be used for 200 psi
hot water service at temperatures from 200 to 300 F.

Hydrostatic Test Pressures
350 psi shell test 225 psi seat test

Disc

Disc retaining nut

The yoke bonnet globe and angle valves described on these
facing pages comprise three distinct types . . . bronze trim­
med . . . all-iron . . . and composition disc. Similar in design
but differing principally in materials, each features rugged
construction and quality materials. Thick metal sections
and proper metal distribution assure maximum strength.
Bronze trimmed: Bronze trimmed globe and angle valves
are recommended for steam and water or for fluids that do
not corrode bronze or iron. They have a screwed-in bronze
body seat ring and a Cast Manganese Bronze stem. Sizes
6-inch and smaller have a solid bronze disc; larger sizes
have an iron disc with a heavy bronze seating face.
All-iron: All-iron globe valves are ideal for fluids corrosive
to bronze but not iron. The disc and screwed-in body seat
ring are iron. The stem is steel, nickel-plated.

Composition disc: The No. 359
have a composition disc, a bronze
screwed-in body seat ring, and a
Cast Manganese Bronze stem.

Disc holder

Composition Disc
The partial section above shows
the disc assembly of composition
disc valves. Unless otherwise or­
dered, the valves have a No. 1
Granite Disc.

Dimensions of Flanges, Inches

Size E F G
No. b.
dia. of

holt'-
2 6 % 43/4 4-%
2% 7 ”/16 5% 4-%
3 7% % 6 4-5/8
3% 8% 13/16 7 8-%
4 9 1S/16 7% 8-%
5 10 1S/16 8% 8-3/4
6 11 1 9% 8-%
8 13% i% 113/4 8-%

10 16 P/16 141/4 12-%

They are regularly furnished with
a No. i Cranite Disc suitable for
saturated steam or for hot water
(200 to 300 F). When ordered for
water (up to 200 F), oil, gas, gaso­
line, or air, they are equipped with
a No. 6 Disc. For description and
service recommendations of com­
position discs, see page 281.

Body: All valves have a body
made of Crane Ferrosteel. This
metal conforms to requirements of
ASTM Specification A 126, Class B.

Yoke bonnet: The yoke bonnet is
also made of Crane Ferrosteel.
Stem threads engage the yoke
on the outside where they" are
not affected by fluid in the line and
are easily lubricated. The yoke
bushing is Cast Manganese Bronze.

Guided disc: Except on 2-inch all­
iron valves, the disc or disc holder
is closely guided throughout its
travel by a disc guide stem operat­
ing in a bridge cast integral with
the seat ring. The design minimizes
vibration of internal parts and as­
sures true seating of the disc.
The disc guide stem in the smaller
sizes is integral with the disc; in
larger sizes, it is screwed into the
disc or disc holder and pinned.
Disc-stem connection: The swivel
disc or disc holder is securely fas­
tened to the stem with a disc stem
ring. I he connection is locked with
a special locking device.
Gland: 1 he two-piece gland, con­
sisting of a siliconized steel gland
and malleable iron gland flange,
prevents binding on the stem and
assures an even load on the packing-
Gland studs and nuts are bronze on
bronze trimmed valves and steel on
all-iron and composition disc valves.

------------- - --------------------------------------------------  101

125-Pound Ferrosteel Globe and Angle Valves
With Yoke Bonnet

Bronze Trimmed and All-Iron

(continued from the preceding page)

Stuffing box: All valves have an amply
deep stuffing box filled with high grade pack­
ing. In bronze trimmed valves, the bottom of
the stuffing box is fitted with a bronze stem
hole bushing.

Repacking: The valves, when wide open,
can be repacked while under pressure.

Wheel: The valve wheel, made of tough
malleable iron, has a tapered square hole
which fits snugly on the square stem end. The
wheel is held in place with a wheel nut.

Globe, Screwed
No. 350

Bronze Trimmed

Flanged valves: Flanged valves conform to
the American Standard for Face-to-Face and
Center-to-Face Dimensions (616.10-1957) for
Class 125 Cast Iron Flanged Globe and Angle
Valves.

Globe, Flanged
No. 351

Bronze Trimmed
No. 351%

All-Iron

Angle
Flanged

Globe
Screwed or Flanged

End flanges: The dimensions and drilling of
end flanges conform to the American Cast Iron
Flange Standard, Class 125 (B16.1-1948). The
flanges are plain faced, with a smooth finish. For
dimensions of end flanges, see the facing page;
for drilling templates, see page 327.

Drilling: Flanged valves are regularly fur­
nished faced and drilled to the American Cast
Iron Flange Standard, Class 125. They can be
furnished faced only when specified.

250-pound valves: For 250-Pound Ferrosteel
Globe and Angle Valves with yoke bonnet, see
next page; the valves are bronze trimmed.

Angle, Flanged
No. 353

Bronze Trimmed
No. 353%

All-Iron

Composition
Disc

Composition Disc

and Dimensions — Prices on Request

Globe, j
Flanged I

90
140
180

Compo-I
sition
Disc* ■
No. i
359 |

Templates for drilling . . . .page 327
Thread engagement..........page 352

Jo 359 Valves arc regularly furnished with a No 1 (iranite Di»c for saturated steam or for hot water from 200 to 300 F.
.-hen specified, they can be furnished with a No. 6 Disc suitable for water up to 200 F, oil, gas. gasoline, or air.

Extra composition discs............................. page 281
Valves for marine service. . . .pages 233 and 23

49
65

Size

Inches

Pounds, Each

Bronze
Trimmed

All-
Iron

No.
350

Globe,
Screwed

No.
351

Globe,
Flanged

No.
353

Angle,
Flanged

No.
3511/4

Globe,
Flanged

No.
3531/4

Angle
Flanged

2 22 29 31 29 28
2% 30 41 30 30 37
3 40 50 40 40 50

31/2 I 70
4 60 90 90 90 70
5 120 120
6 180 150 170 140

8 1 340 280 330 280
10 ... 520 470

Dimensions, in Inches

A BB B C
Globe

c
Angle

D

Bronze
Trim­
med or
All-Iron

With
Compo­
sition
Disc

6% 8 4 11% ... 11 8
7 8% 4% 11% 10% H% 8
8 9% 43/4 13% 12% 123/4 9

10% 13% 9
10 11% 53/4 15% 14% 15 10

13 6% 17% 16% 17% 10
14 7 19% 183/4 19% 12

19% 93/, 25 21% 16
24% 12% 30 ... 27 18
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10

250-Pound Ferrosteel Globe and Angle Valves
Yoke Bonnet—Bronze Trimmed

Globe, Flanged
No. 21 E

Angle, Flanged
No. 23 E

Working Pressures
250 psi steam, 450 F

500 psi non-shock cold water, oil, or gas

Hydrostatic Test Pressures
Shell test — 1000 psi
Seat test— 550 psi

These valves have unusually heavy
metal sections and are suitable for
severe and high pressure service on
steam, water, oil, and gas lines.
Materials: The body and yoke bon­
net are Crane Ferrosteel conforming
to ASTM A 126, Class B. The body
seat ring is Crane Special Bronze, a
strong, wear-resisting, leaded tin
bronze.
The stem and yoke bushing are Cast Manganese Bronze. Sizes
3-inch and smaller have a solid Crane Special Bronze disc; larger
sizes have an iron disc with a large Crane Special Bronze seating
face rolled in. All valves have a two-piece, ball-type gland and
gland flange. The gland is siliconized steel or bronze, and the gland
flange is forged steel or malleable iron, depending on the valve size.
Construction: The disc is securely fastened to the stem with a
disc stem ring; the connection is locked with a special lock washer
on sizes up to 5-inch and with a set screw on larger sizes. A guide
stem (integral with disc in sizes 3-inch and smaller; screwed into
the disc and pinned on larger sizes) guides the disc closely through­
out its travel, assuring true seating. Valves 6-inch and smaller have
a 45° seat; 8-inch valves have a flat seat.

■E
V16'

The deep stuffing box is filled with high grade packing. The valves,
when wide open, can be repacked while under pressure.
Flanged valves: Flanged valves conform to the American Standard
for Face-to-Face and Center-to-Face Dimensions (B16.10-1957) for
Class 250 Cast Iron Flanged Globe and Angle Valves. End flanges
conform to the American Cast Iron Flange Standard, Class 250
(Bi6b-1944); they have a i^-inch raised
face with serrated finish (about 16 con­
centric grooves per inch).
Flanged valves are furnished faced and
drilled unless faced only is specified.

iF

Size Dimensions, in Inches

A BB B C D EFlanged Flanged
| F 61 D F 61 D

F G
ScrewedInches Globe

I No. &
I dia. of

End Flanges
H

No. 20 E;No. 21 E|No. 23 E
Globe Globe

________________ Weights and Dimensions — Prices on Request
Pounds, Each

Angle

2
2%
3

48.5
74.5
90.0

58.5
70.0

110.0

54.0
80.0
90.0

9i/2
10%
11%

ioy2
111/2
121/2

51/4
5%
6%

13%
14%
16’/2

13
13%
151/2

9
10
10

6%
71/2
8%

%
1

11/8

4% 6
41%6
5H/16

5
5%
65/8

8-5/s
8-3/4
8-%_

4
5
6
8

130.0 160.0
225.0
320.0
550.0

160.0
222.0
280.0
470.0

13 14
15%
171/2

21

7
7%
8%
101/2

181/2
21

23%
281/2

17%
19%
21%

26

12
14
16
20

10
11

12%
15

1%
1%

1%6
1%

6‘5/16
85/l6
9’1/16
11*5/16

7%
9%
10%

13

8-3/4
8-3/4

.12-3/4
12-%

Templates for drilling. .. .page 328

Malleable Iron Globe Valves
1000-Pound W.O.G. —Plug Type Disc

103

Working Pressures
300 psi steam or hot oil, 550 F

1000 psi non-shock cold water, oil, gas, or air

Test Pressure
1200 psi hydrostatic

Air Tested

Union Bonnet Valves with Crane "500 Brinell’’
Stainless Steel Seating Surfaces

Choice of Exelloy or Steel Stem

Recommendations: These 1000-
Pound W.O.G. Malleable Iron Globe
Valves are exceptionally strong and
compact. They are ideal for oil lines
where fire hazard legislates against the
use of cast iron and for services where a
material stronger than cast iron is
desired. The valves hold pressure
easily and, when throttled, permit
accurate regulation of flow.
Materials: The body, bonnet, and
union bonnet ring are made from high
grade malleable iron conforming to
ASTM Specification A 338.
Generous metal sections in all parts
and the durability of the materials
used contribute to the unusual rugged­
ness of the valves. They have a very
liberal factor of safety at the maximum
recommended working pressures.
No. 254 P Valves have an Exelloy stem.
The No. 255 P have a steel stem, nickel-
plated. A metal tag, secured under
the wheel nut, shows the catalog
number of the valve.
Plug type disc and seat: The valves
have a plug type disc and seat whose
excellent design characteristics for

rigorous service are well known. The
wide seating surface is not easily
harmed by foreign matter or wire­
drawing and the tapered disc permits
close regulation of flow when throttling.
Both the disc and renewable seat are
made of Crane "500 Brinell’’ Stainless
Steel, an AISI Type 420 steel specially
heat-treated for high hardness. Their
design, combined with the natural
resistance of stainless steel to corrosion
and the excellent resistance offered by
the high hardness to erosion, galling,
and scoring, produce a truly superior
seating combination.
Union bonnet: The union bonnet
connection, joining the body and bon­
net in a metal to metal contact, is
made up with a heavy malleable iron
union ring. The joint is strong, tight,
simple, and practical; yet, when occa­
sion demands, it can be easily dis­
mantled and reassembled quickly. Gas­
kets are not required.
Stuffing box: The stuffing box,
unusually deep, is fitted with a steel
gland and a malleable iron packing nut;
it is filled with a high grade packing.

Weights and Dimensions (Inches) Prices on Request

Size No. 254 P
Globe, Screwed — Exelloy Stem

No. 255 P
Globe, Screwed — Steel Stem

Pounds A C E Pounds A c E

Inches Each
open

Each_— open

% 1.1 23/g 41/2 >3/4 1.1 23/g 41/2 l3/4
3/8 1.5 2 5/g 45/s 2’/16 1.5 25/8 4% 21/16
1/2 2.1 3 5% 2% 6 2.1 3 5% 29/16

3/4 3.0 3% 55/8 23/4 1 3.1 3% 5% 23/4

1 4.5 4% 7 3’/16 I 4.5 4% 7 31/16
1% 6.3 4 % 75/s 35/8 6.3 4 % 73/4 35/8

• 1/2 9.2 5% 83/4 41/16 9.1 5% 83/4 41/16
2 16.0 63/8 10 43/4 15.0 10 43/4

Cross Section
Globe Valve with

Exelloy or Steel Stem

Globe, Screwed

No. 254 P
With Exelloy Stem

No. 255 P
With Steel Stem

10

Repacking: These
valves, when wide
open, can be repacked
while under pressure

Thread engagement, .page 352
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Iron Body Packless Diaphragm Valves

Sectional of an iron body unlined
diaphragm valve. Also available
with the body lined, and the disc
coated, with neoprene or rubber.

Crane Diaphragm Valves

are described in

detail in Section 1 6

Lined and unlined valves with wheel or sliding

stem .... for general and corrosive services

Crane diaphragm valves, available in
a wide choice of body, diaphragm, and
disc insert materials, are highly rec­
ommended for use in general and cor­
rosive services.
The valves belong to that general
class known as “packless” valves, so
called because the customary stuffing
box around the stem has been elim­
inated through the use of a flexible
diaphragm mounted between the body
and bonnet. The diaphragm coupled
with the “tight-seating’’ disc facing
make the valves ideal for conveying
liquids, compressed air, gases, volatile
fluids, etc. They are rated for pres­
sures up to i 50 psi and, depending on
the diaphragm and disc insert mate­
rial, for temperatures up to zoo F.

Iron body diaphragm valves are reg­
ularly made with screwed ends in sizes
up to 2-inch and with flanged ends in
sizes up to 14-inch .... with a neo­
prene, natural rubber, Buna N, or
Kel-F diaphragm and disc insert ....
and with wheel or sliding stem opera­
tion. Valves lined with neoprene or
natural rubber also are available.
A complete line: The iron body
unlined and lined valves described
briefly on this page are only a small
portion of Crane's extensive line. Also
included are valves made of bronze,
aluminum, and 18-8 SMo with the
same choice of diaphragm and disc
insert materials. For complete details,
refer to Crane's Diaphragm Valve
Section 16, pages 181 to 188.

10

250-Pound Ferrosteel
Blow-Off Volvo
(see page 21 8)

250-Pound Ferrosteel
Stop-Chock Valvo

(see page 221)

Crane Iron Body Valves

Specific types are available to suit
practically any service requirement

Commonly used types of Crane iron
body valves are described in Sections
8 to 11 of this catalog.
In addition to the foregoing, Crane
regularly manufactures a wide assort­
ment of iron body valves in designs
that will automatically perform a spec­
ified duty in piping installations. For

the convenience of the catalog user,
such valves are described in other sec­
tions of the catalog along with
related items.
For complete description of com­
monly used iron body valves as well
as those for specific purposes, refer to
the following listings:

Section 8
Section 9
Section 10
Section 11
Section 16
Section 20

pages 82, 83, and 87
page 84
page 99
page 114

. page 209

.page 216
page 218
page 221

Iron body wedge gate valves..........................................................
Iron body double disc gate valves..................................................
Iron body globe and angle valves..................................................
Iron body check and foot valves....................................................
Iron body diaphragm valves...........................................................
Iron body valves for marine service..............................................
Alloy iron wedge gate valves.......................
Iron body and alloy iron pulp stock valves
Iron body butterfly valves...........................
3% nickel iron swing check valves..............
Iron body pop safety valves......................
All-iron relief valves...................................................................
Ferrosteel blow-off valves...............................
Ferrosteel stop-check valves........................

SECTION 11
105

Crane Iron Body Check and Foot Valves
(Including Alloy Iron Valves)

Iron Body Lift Check
125-Pound.................................................................................... page 107
1 50-Pound....................................................................................page 106
Vertical Type................................................................................page 107

Iron Body Swing Check
1 25-Pound..................................................................... pages 1 08 to 110
125-Pound, Outside Lever and Weight....................................page 110
250-Pound....................................................................................page 113
1 000-Pound W.O.G., Malleable Iron.......................................page 106
Clearway Type, Underwriters’ Pattern......................................page 1 12

3% Nickel Cast Iron Swing Check
For Process Industries.................................................................. page 1 14

Foot Valves.................................................................................page 1 1 1

The liberal variety of sizes and types of Crane iron body check
and foot valves described in this section assures an adequate
selection for all ordinary service requirements. In addition, the
stop-check valves shown on page 221 are frequently used to
excellent advantage for regular check valve service in boiler feed
lines, in the discharge lines from high pressure pumps, and in the
discharge lines from air compressors.

For related data, refer to:

Crane iron body check and gate valves
in an electric light and power plant.

Stop-check valves.................................... pages 219 to 225
Gaskets for iron Hanged joints............................page 322
Templates for drilling........................... pages 327 and 328
Proper sizing of check and foot valves................ page 427

11
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106
150-Pound Iron Body Lift Check Valves

Monel Disc and Seat

Cross Section
No. 366’/i

No. 366'Zz
Horizontal Lift

Screwed

Working Pressures
150 psi saturated steam

250 psi non-shock cold water, oil, or gas

Compact valves for small size pipe lines

Recommendations: The No. 366^
Lift Check is an excellent valve for use
on small lines carrying steam, water, oil,
gas, and similar fluids.
Materials: High grade materials are
used throughout. The body is made of
cast iron conforming to requirements of
ASTM Specification A 126, Class A.
The cap is made of bronze. The union
cap ring is malleable iron. The valves
feature a disc and body seat ring made
of Monel, a high strength alloy offering
excellent resistance to wear and corrosion.
Construction: The valves are compact
and rugged. Their union cap provides a
strong, tight joint; it can easily be dis-

Weights and Dimensions

Size

Inches

Weight

Pounds
Each

End
to end

Inches

Center
to top

Inches
No. 3661/2 y2 1.6 3 l3/4
Screwed % 2.4 3% 2*/16

1 3.4 4% 25/16

iy4 5.5 4% 2*1/16

iy2 7.7 5% 33/16
2 12.4 6% 35/8

Prices on Request

mantled or reassembled, when necessary.
The disc is guided both at the top and
bottom, assuring square seating.

1000-Pound W. O.G.
Malleable Iron Swing Check Valves

Cross Section
No. 346/2

No. 346’/2
Screwed

Working Pressures
300 psi oil, 550 F

1000 psi non-shock cold water, oil, or gas

Test Pressure
1200 psi hydrostatic

Recommendations: No. 346^ Swing
Checks are compact, ruggedly con­
structed valves.
They are especially suitable for use on
oil lines where fire hazard legislates
against the use of cast iron, and for cor­
rosive services where all-iron valves are
satisfactory but where a material stronger
than cast iron is desired.
Materials: The body, cap, disc, and
hinge are made of tough, durable malle­
able iron conforming to ASTM Specifica­
tion A 338. The hinge pin is Exelloy.
Regrinding: The valves can be re­
ground without taking the body from
the line. Simply remove the stop plug;

Weights and Dimensions

Size

Inches

Weight

Pounds
Each

End
to end

Inches

Center
to top

lnches_

No. 3461/2 y2 .9 23/4 iy8
Screwed 3/4 2.0 3716 21/8

1 2.2 35/8 21/2
iy4 3.6 41/8 27s
iy2 5.4 413/16 3%

_______ 2 9.0 513/16 _3%_

Prices on Request

a screw driver can then be engaged with
the slot in the disc spud, making it easy
to rotate the disc when regrinding.

Normal thread engagement. . . .page 352 Proper sizing of check valves. . • .page A27
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125-Pound Ferrosteel Lift Check Valves
Bronze Trimmed

Horizontal

Cross Section
Flanged horizontal lift check valves
have an iron bolted cap as shown
above. Screwed end valves are fur­
nished with a bronze screwed-in cap
as illustrated directly below.

No. 366
Horizontal, Screwed

No. 367
Horizontal, Flanged

Horizontal Checks

Drilling: Flanged valves
are regularly furnished
faced and drilled (F & D).
They can be furnished
faced only when specified.

Working Pressures
125 psi saturated steam

200 psi non-shock cold water, oil, or gas

Test Pressures
Shell — 350 psi hydrostatic
Seat — 225 psi hydrostatic

Horizontal and vertical lift checks
for use in large size pipe lines Cross Section

Vertical

Recommendations: These iron body horizontal
and vertical lift check valves are designed for
service in large size pipe lines carrying steam,
water, oil, gas, and similar fluids.

Materials and construction: The valves are
unusually rugged. Their body, well proportioned
throughout, is made of Crane Ferrosteel con­
forming to ASTM Specification A 126, Class B.

No. 368
Vertical, Screwed

All valves are bronze trimmed. The body seat
ring is bronze, screwed into the body. The disc
is solid bronze and is accurately guided both at
the top and bottom to assure square seating.

No. 366 Valves are equipped with a bronze cap,
screwed into the body. The No. 367 and No. 3(38
Valves have an iron cap bolted onto the body.

Proper sizing: In many cases, difficulties
arising in the use of check valves are due to
oversizing. For proper sizing of check valves,
see page 427.

Vertical Check

Flange dimensions and facing: The dimensions and drilling of the end
flanges of No. 367 Valves conform to the American Cast Iron Flange Standard,
Class 125 (Bit). 1-1948). The flanges are plain faced, with a smooth finish.

11

Weights and Dimensions — Prices on Request

Size No. 366
Horizontal Lift

Screwed

No. 367
Horizontal Lift
Flanged, F & D

No. 368
Vertical Lift

Screwed

Inches

Pounds

Each

A
End

to end.
Inches

c
Center
to top.
Inches

| Pounds

Each

B
Face

to face,
Inches

C
Center
to top,
Inches

Pounds

Each

D
End

to end,
Inches

E

Center
to top.
Inches

2
21/z
3

11.0
15.6

61/2
7

31/2
4’/4

40.0 91/2 5 30.0 8 5
4
5
6

70.0
90.0

120.0

IH/2
13
14

61/4
7

81/4

55.0 10 6

Templates for drilling. . . .page 327 Thread engagement. . . .page 352
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108-------------------------------- I125-Pound Ferrosteel Swing Check Valves
Bronze Trimmed or All-Iron

(8-inch and smaller illustrated)

All valves . . . bronze trimmed
and all-iron ... in sizes 8-inch
and smaller feature the flexible
disc-hinge connection illustrated
above. The design provides true
seating and reduces wear on the
parts.

11

With Leather Faced Disc
(8-inch and smaller illustrated)

When specified, bronze trimmed
valves in some sizes are available
with a leather faced disc; such
valves are suitable for cold water
service only.

For additional description, weights,
and dimensions, see the facing page.

Swing Check Valves
Equipped with Outside

Lever and Weight

For a complete description
of iron body swing check
valves equipped with an
outside lever and weight,
refer to page i io. The
lever and weight can be
mounted either to assist
the disc in closing or to
balance the disc so that
the valve opens under
minimum pressure.

Valves with a leather faced disc are recommended for cold water service only.

Valve Working Pressures Hydrostatic Test Pressures

Size

Inches

Saturated
Steam

Cold Water,
Oil, or Gas
Nan-Shock

Shell
test

Seat
test

2 to 12
14 and 16
18 to 24

125 psi
125 psi

200 psi
150 psi
150 psi

350 psi
250 psi
250 psi

225 psi
175 psi
175 psi

Sturdily constructed swing checks . . . with flexible
disc-hinge connection on sizes 8-inch and smaller.

The Crane line of Ferrosteel Swing
Check Valves, described on these
facing pages, includes both bronze
trimmed and all-iron types.
Bronze trimmed valves: The
bronze trimmed valves are recom­
mended for steam or water . . .
or for fluids that do not corrode
bronze.
The body seat ring is bronze and is
screwed into the body. The hinge
pin, also bronze, rides in bronze bush­
ings, one on each side of the valve
body, thus assuring a non-corrosive,
wear-resistant bearing. The disc is
made of bronze in sizes 3-inch and
smaller and is iron faced with bronze
in larger sizes.
All-iron valves: All-iron valves are
recommended for gas ... or for fluids
that corrode bronze but not iron.
The seating surfaces are cast integral
with the body and disc. The valves
have an Exelloy hinge pin supported
at each end by iron bushings in the
valve body.
Body and cap metals: The body
and cap are made of Crane Ferro­
steel in sizes up to 16-inch and of
Crane High Tensile Cast Iron in
sizes 18-inch and larger.

I hese metals conform to require­
ments of ASTM Specification A 126
for Class B Higher Strength and
Class C High- l est Castings respec­
tively; for detailed description of
these metals, see page 3.
Construction: These are well pro­
portioned, sturdily constructed valves.

I he body, oval or globular in shape,
provides ample flow area around the

disc when the valve is wide open. All
valves are designed so that the disc
cannot stick in the open position.
The hinge is suspended in the body.
A tapped and plugged opening in each
of the two bosses on the body pro­
vides easy access to either end of the
hinge and simplifies changing over to
outside lever and weight construction.
Disc-hinge connection: Valves 8-
inch and smaller (patented) feature a
flexible disc-hinge connection. Two
springs are used in the connection,
one on each side of the hinge. When
the disc nut is tightened upon assem­
bly, these springs are compressed suf­
ficiently to provide a flexible but
semi-rigid connection which elimi­
nates lost motion between the parts,
reduces wear . . . and yet, permits the
disc to make true, full contact with
the seat. The cross sections at the
left illustrate this construction.
Valves 10-inch and larger (not illus­
trated) have the conventional swing
check valve disc-hinge connection;
the spud on the disc fits into a hole
in the hinge, the parts being held
together by a large washer and a nut.
Leather faced disc: The bronze
trimmed valves (Nos. 372 and 373)-
in certain sizes, can be furnished
with a leather faced disc.
I he No. 372 can be furnished with a
leather faced disc in sizes 2F2. 3>
and 4-inch. The No. 373 can be
similarly equipped in sizes 3, 3)2, 4.
6, 8, and 10-inch.
Valves having a leather faced disc
are recommended for cold water
service only.

109
125-Pound Ferrosteel Swing Check Valves

Bronze Trimmed or All-Iron

For working pressures and additional description,
see the preceding page.

Installation: Crane Ferrosteel Swing Check Valves
may be used in a horizontal position or, if desired in
a vertical position for upward flow.

By-passes: A by-pass can be furnished on flanged
valves 12-inch and larger when specified; an added change
applies. The valve in the by-pass is a non-rising stem

wedge gate valve. The table at the
left lists the sizes of main valves
and by-pass valves.
Additional information, prices, and
dimensions of valves equipped with
by-pass will be furnished on request.

Face to face dimensions: The face
to face dimensions of flanged valves
conform to the American Standard

By-Pass Sizes
For Main Valves
Main
Valve
Inches

By-Pass
Valve
Inches

12 and 14 2
16 to 20 3

24 4

Screwed
No. 372, Bronze Trimmed

Flanged
No. 373, Bronze Trimmed

No. 37271, All-Iron No. 373’/2, All-Iron

for Face-to-Face Dimensions (B1 6. 1 o-1957), for 125-Pound Cast Iron Swing
Check Valves. This Standard does not include a 3 J^-inch size, nor does it include
sizes larger than 14-inch.

Flange dimensions and facing: The dimensions and drilling of the end
flanges on flanged valves conform to the American Cast Iron Flange Standard,
Class 125 (616.1-1948). The flanges are plain faced, with a smooth finish.

Drilling: Flanged valves are regularly furnished faced and drilled to the
American Cast Iron Flange Standard, Class 125. The valves can be furnished

-^Hi-

faced only but orders must so specify. End Flanges

Templates for drilling........................page 327
Normal thread engagement.............page 352
Proper sizing of check valves. . . .page 427

Bronze trimmed valves are regularly furnished with a meta
(bronze or bronze faced) disc Sizes avadable with a
leather faced disc will be so furnished only if specified

Weights and Dimensions — Prices on Request
Size Pounds, Each Dimensions, in Inches

’Bronze Trimmed All-Iron Screwed Flanged

No. No. No. No. End Flanges
372% 373i/2372

No. &Screwed Planned Screwed Flanged
A B D E F G H J diam-

Metal Leather Metal Leather Metal
Disc

Metal
DiscDisc Paced Disc Paced of

In. Disc Disc bolts

2 18 25 18 25 6% 41/4 8 41/4 2 6 % 4¥4 4-%
2% 20 20 30 20 30 7 •P/16 8% 4¥16 21/2 7 “/16 5% 4-%
3 32 30 40 40 32 40 8 5’/i6 9% 51/16 3 7% ¥4 6 4-5/s
3i/2 56 55 • IOI/2 5‘¥16 31/2 8% *¥16 7 8-¥8

4 60 60 80 80 60 80 10 6¥ie 11 ¥2 6¥ie 41/4 9 ‘¥16 7% 8-%
5 90 120 120 11 % 7¥16 13 7¥ie 5*/4 10 ‘¥16 8% 8-¥4
6 120 150 150 150 12% 7% 14 7% 6¥16 11 1 9’/2 8-%
8 290 290 290 1 191/2 io¥ie 8 13% 1% 11 ¥4 8-¥4

10 450 450 450 241/2 121/s 10 16 1¥16 141/4 12-%
12 670 670 271/2 13¥4 12 19 l‘/4 17 12-%
14 960 31 16% 14 21 1% 18¥4 12-1
16 1430 - * * 36 17% I 16 231/2 1 ¥16 21% | 16-1
18 1680 36 | 17% 18 25 1¥16 22% 16-1%
20 2030 40 20 20 27% I1 ¥16 25 20-1%
24 3010 48 21 24 32 _1%_. 29’/2 2O-P/4

11
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With Outside Lever and Weight

★Asterisked sizes available with leather faced disc; orders must specify.

No. 383, Flanged
Bronze Trimmed

Lever and weight mounted
to assist the disc in closing.

For use in
horizontal lines

No. 383
Flanged
F & D

Overall dimensions provided on request;
for drilling templates, see page 327.

Recommendations: Lever and Weight
Swing Check Valves with the lever and
weight positioned to assist the disc in
closing are recommended for use in pipe
lines where quick action is necessary to
avoid a sudden reversal of flow.
Valves with the weight balancing the
disc are used in installations requiring
swing check valves that will open under
a minimum of pressure.
Construction and materials: The
hinge and outside lever are made of
malleable iron and are keyed to a long
Exelloy hinge pin which extends out of
one side of the body through a special
stuffing box. The stuffing box ensures a
pressure-tight connection.
The lever is also locked to the end of the
hinge pin and the weight is locked to the
lever with setscrews. All moving parts
operate together.
Other parts are the same as the No. 373
Swing Check Valves shown on page 109.
Leather faced disc available: These
valves are regularly furnished with a
bronze or bronze faced disc. Certain
sizes (see table below) can be furnished
with a leather faced disc, at added
charge, when specified.

Working Pressures
125 psi saturated steam

200 psi non-shock cold water, oil, or gas

Hydrostatic Test Pressures
Shell: 350 psi Seat: 225 psi

These are swing check valves, similar, except
for the lever and weight, to the No. 373 valves
shown on page 109; they are not to be used
as back pressure valves, unloading valves, etc.

No. 383 Valves equipped with a leather
faced disc are recommended for cold
water service only.
Position of lever and weight: Com­
monly accepted positions of the lever
and weight are illustrated at the right.
Valves can also be furnished for vertical
lines with downward flow, or for lines
on an angle, provided sound engineering
practices are not violated.
Standards: The dimensions and drilling
of the end flanges conform to the Amer­
ican Cast Iron Flange Standard, Class
125 (B16.1-1948). The flanges are plain
faced, with a smooth finish.
The valves also conform to the American
Standard For Face-to-Face Dimensions
(B16.10-1957), for 125-Pound Cast Iron
Flanged Swing Check Valves. The
Standard does not include a 3 J^-inch size.
Drilling: Flanged valves regularly are
furnished faced and drilled (F & D) to
the American Cast I ron Flange Standard,
Class 125. Faced only valves can be
furnished when specified.
Ordering: State whether for horizontal or vertical installation
and, if the latter, the direction of flow; also, whether lever and
weight are to assist the disc in closing or to balance it. When

not specified, the lever and weight
are mounted on the right side of
the valve when facing the inlet.
Other valves: Any iron body,
Ferrosteel, or cast steel swing check
valve can be made to c-----
lever and weight.

125-Pound Ferrosteel Swing Check Valves

tArJ

Weights and Dimensions — Prices on Request
Size

Inches

Weight

Pounds
Each

Dimensions, in Inches

D E
End Flanges

F G H J No. &i
dia. of
bolts

2 30 8 4% 2 6 % 474 4-%
2% 36 8% 4716 2% 7 ”/16 5% 4-%
3* 50 9% 5716 3 7% 74 6 4-%
3%* 65 10% 5’716 3% 8% ’716 7 8-%
4* 83 n% 6716 4% 9 ’716 7% 8-%
5 132 13 7716 5% 10 ’716 8% 8-74
6* 160 14 7% 6716 11 1 9% 8-74

8* 300 19% 10716 8 13% 1% 1174 8-3/4
10* 475 24% 12% 10 16 1716 14’/4 12-%
12 710 27% 1374 12 19 l’/4 17 12-%

Lever and weight mounted
to balance the disc.

For use in
vertical lines

for upward flow

order with

Iron Body Foot Valves
Leather or Bronze Disc

111

Rugged screwed and flanged foot valves . . . recommended
for suction lines on shallow well pumps and similar services

Recommendations: Crane Iron Body
Foot Valves are recommended for suction
lines on shallow well pumps where the
pressure does not exceed 34-foot head
(approximately 15 psi). The valves,
however, will safely withstand 25 psi
pressure on priming pump service when
not subjected to pulsations of the pump.
Leather disc valves are especially suit­
able for cold water. The bronze disc
valves are recommended for hot water.
Materials and construction: All
valves have a body and strainer made of
cast iron (ASTM A 126, Class A).
Leather disc valves have a cast iron seat;
sizes 6-inch and smaller have one disc
and larger sizes have two discs.
Bronze disc valves have a bronze seat;
sizes 6-inch and smaller have one disc
and larger sizes have four discs.

Shape of strainer: Valves 6-inch and
smaller have a semi-spherical strainer,
as illustrated on the screwed valve;
larger sizes have a flat bottom strainer,
as illustrated on the flanged valve.
End flange: The dimensions and drill­
ing of the end flange on flanged valves
conform to the 25-Pound American
Tentative Cast Iron Flange Standard
(Bi6b2-i931). The flange is plain faced,
with a smooth finish.

Drilling: Flanged valves regularly are
furnished faced and drilled to the 25-
pound American Standard; faced only
valves can be furnished when specified.
When specified, the flange on flanged
valves can be drilled to the American
Standard, Class 125. Full face gaskets
should then be used to avoid distorting
the flange.

Screwed
No. 394, Leather Disc

No. 394/2, Bronze Disc

Flanged
No. 395, Leather Disc

No. 395/2, Bronze Disc

Pounds, Each Dimensions, in InchesSize
ScrewedFlanged, F & DScrewed Flanged

11

*No. 394 is furnished black
unless galvanized is specified.

Bronze foot valves.
Selecting proper size

page 47
■ page 427

Templates for drilling......... page 327
Thread engagement.............page 352

Weights and Dimensions — Prices on Request

Inches

•No. 394 No.
394%

Bronze
Disc

Black

No.
395

Leather
Disc

Black

No.
395%

Bronze
Disc

Black

Over­
all

width

Over­
all

height
No. 395 No. 395% End Flange

Leather
Disc

Black

Leather
Disc
Galv.

Over­
all

width

Over­
all

height

Over­
all

width

Over­
all

height

Diam­
eter

Thick­
ness

Bolt
circle
dia.

No.
dia. of
bolts

1% 3.9 3.9 474 474
2 5.7 5.7 6.0 5% 53/4
2% 7.8 7.8 6% 6%
3 12.0 12.0 12.8 7 7%
3% 21.0 8% 9%
4 20.0 20.0 20.6 8% 9%
5 32.0 10% 11
6 43.0 43.0 41.0 51.0 40.0 11% 12% 113/4 13% 113/4 13% 11 74 9% 8-%
8 90.0 90.0 15% 13% 15% 13% 13% % 113/4 8-%

10 170.0 210.0 18 153/4 20% 16% 16 % 14% 12-%
12 250.0 330.0 20% 18% 24% 18% 19 1 17 12-%

High Pressure
Iron Body Footf Valves

When foot valves are wanted for high pressures or for severe
service, Crane No. 373 Ranged 125-Pound Iron Body Swing
Check Valves having a strainer bolted on the inlet end,
as illustrated at the right, are recommended. These valves
are furnished with either a leather faced or a solid bronze
or bronze faced disc. Prices will be furnished on request.
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Ferrosteel Clearway Swing Check Valves
Underwriters’ Pattern

Cross Section

Working Pressure
175 psi non-shock cold water

Test Pressures
Shell test — 350 psi hydrostatic
Seat test —200 psi hydrostatic

Underwriters' approved for fire protection service

These valves are especially designed for fire protection
service. They have been approved by the Underwriters
Laboratories, Inc., and the Factory Mutual Laboratories.
The valve body bears the "CU” and FM markings.

No. 375
Flanged

11
These valves may be used either
in a horizontal position.. . .or in a
vertical position for upward flow.

Materials: These valves have a
body and cap made of Crane Ferro­
steel, a high grade iron conforming
to requirements of ASTM Specifi­
cation A 116, for Class B higher
strength Gray Iron Castings. The
body seat ring, screwed into the
body, and the hinge pin are bronze.
In sizes 6-inch and smaller, the
disc and hinge are bronze.
In sizes 8 and 10-inch, the disc is
iron with a heavy bronze seating
face, and has a bronze collar where
it engages the hinge. The hinge is
malleable iron and is equipped with
a bronze hinge-pin bushing and a
bronze disc-hub bushing.

Construction: The valves are
ruggedly constructed. They have
a large body designed with liberal
clearance around the disc. When
the valve is opened, the disc swings
entirely clear of the waterway; it
can not stick in the open position.
Through stud bolts with a nut on
each end are used in the cap joint.

The hinge pin, retained by bronze
plugs, is accessible from both sides
of the body.
Bosses: Each valve has four
bosses for a by-pass, two on each
side of the body. An extra charge
is made for drilling and tapping the
bosses and for furnishing a by-pass.

End flanges: The dimensions and
drilling of end flanges conform to
the American Cast Iron Flange
Standard, Class 125 (B16.1-1948).
The flanges are plain faced, with a
smooth finish.

Drilling: The valves are regularly
furnished faced and drilled (F & D)
to the American Cast Iron Flange
Standard, Class 125; they can be
furnished faced only, when orders
so specify.
Interconnection service: The
No. 375 is not recommended for
"interconnection service." For such
service, reduced pressure backflow
preventers can be used; informa­
tion will be furnished on request.

Weights and Dimensions — Prices on Request

No. 375

Size

Inches

Weight

Pounds
Each

Dimensions, in Inches

B C
End Flanges

G H J K No. &
dia. of
bolts

Flanged z’A 60 10 6% 2’/2 7 n/lG 51/2 4-%F & D 3 70 11 63/4 3 71/2 % 6 4-%
4 110 13 7’/2 4 9 15 is 71/2 8-%
6 190 16 9*/ 4 6 11 1 91/2 8-3/4
8 310 18 111/4 8 13i/2 11/8 113/4 8-3/4

________ 10 480 22 131/2 10 16 1V16 141/4 12-%

Templates for drilling. . . .page 327 Proper sizing of check valves. . . .page 427

113
250-Pound Ferrosteel Swing Check Valves

Bronze Trimmed

Working Pressures
250 psi steam, 450 F

500 psi non-shock cold water, oil, or gas

Test Pressures
Shell test — 1000 psi hydrostatic
Seat test — 550 psi hydrostatic

Recommendations: Crane 250-
Pound Ferrosteel Swing Check
Valves are excellent for a wide
variety of services requiring rug­
ged, sturdily constructed valves.
They will give unusually fine re­
sults on steam lines where pressure
and temperature conditions do not
require the use of steel valves and
are highly recommended for use on
high pressure water, oil, or gas
lines, and for similar service.
Materials: The body and cap are
Crane Ferrosteel, a high grade iron
approximately 35 per cent stronger
than regular gray iron; it conforms
to requirements of ASTM Specifi­
cation A 126 for Class B higher
strength Gray Iron Castings.
The body seat ring, screwed into
the body, is made of Crane Special
Bronze, a hard leaded tin bronze
conforming to ASTM B 61.
Sizes 3-inch and smaller are
equipped with a solid Crane Special
Bronze disc. Sizes 4-inch and
larger have an iron disc with a
Crane Special Bronze seating face.

Construction: The valves are
heavily proportioned and unusually
rugged. Their oval-shaped body
provides ample flow area when the
valve is open. A disc stop pre­
vents the disc from sticking in the
open position.

Face to face: The face to face
dimensions of flanged valves con­
form to the American Standard for
Face-to-Face Dimensions (B16.10-
1957), for 250-Pound Cast Iron
Flanged Swing Check Valves.
End flanges: The dimensions
and drilling of end flanges conform
to the American Cast Iron Flange
Standard, Class 250 (B1613-1944).
The flanges have a J-fc-inch raised
face finished with concentric
grooves, approximately 16 grooves
per inch, known as a "serrated"
finish.
Drilling: Flanged valves are reg­
ularly furnished faced and drilled
(F & D) to the American Cast
Iron Flange Standard, Class 250;
they can be furnished faced only,
when specified.

No. 38 E
Screwed

No. 39 E
Flanged

These valves may be used either in
a horizontal position . ... or in a
vertical position for upward flow.

11

Screwed or Flanged

Weights and Dimensions — Prices on Request
Size Pounds, Each Dimensions, in Inches

No. 38E No. 39E Screwed Flanged
1 End Flanges

I No. &Flanged A C B‘ C D 1 E
F* G H | dia. of

Inches Screwed F&D 1___________ 1 1 ______ 1______ 1______ I bolts

2 36.0 46.0 91/2 I 5% 10% 5% 2 1 6% % I 43/1g 1 5 1 8-5/g
21/2 55.0 64.0 103/4 5% 11% 5% 21/2 7% 1 4>5/16 | 5% 8-3/4
3 78.0 90.0 | 1134 1 6% I 12% 1 b% 1 3 | 8% 1 % 1 5'1/ig 6% 8-3/4

4 110.0 133.0 i 13 I 7% 1 14 7% 4 10 11/4 I 615/1g 1 7% 1 8-3/4
5 188.0 15% 8% 5 11 1% 85/1g 91/4 8-3/4
6 250.0 L___ L£7% 9 6 121/2 1718 9* i/1g I 10% 12-3/4

8 410.0 21 11 8 | 15 1% I 11*5/16  i 13 12-%
10 690.0 24% 13 10 17% 1% 14>/ig 1 151/4 16-1
12 1000.0 ... 1 ■ I 28 143/4 12 20% 2 | 16%g | 173/4 16-1%

*The face to face (B) and thickness of flange (F) dimensions include the Ifo-inch raised face.

Templates for drilling page 328 Thread engagement. . . .page 352 Proper sizing. . . .page 427
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3% Nickel Cast Iron Swing Check Valves

For Process Industries

Cross Section

Valve seat also tested hydrostatically at 40 psi.

Valve Sizes Working Pressures

Cold water, oil,
or gas, non-shock

Hydrostatic
Test Pressures

Shell Seat

2 to 12-inch
14 to 18-inch

200 psi
150 psi

350 psi
250 psi

225 psi
175 psi

Crane 3% nickel cast iron body and bolted cap
Stainless steel seating surface

No. 14493
Flanged, 18-8 SMo Trimmed

The No. 14493 may be used in a hori­
zontal position . ... or in a vertical

position for upward flow.

Recommendations: These 3%
nickel cast iron swing check valves,
with stainless steel seating surfaces,
are excellently used wherever con­
ventional “all-iron and bronze
trimmed” valves fail because of cor­
rosion of seating surfaces.
The valves are used in the petroleum
industry handling oils which contain
traces of mineral acids, in the wood
treating industry handling creosote
vapors and oils, in the pulp and
paper industry handling alkaline
liquors of various kinds, and in
other kindred types of installations.
They are a companion line to the 3%
nickel cast iron wedge gate valves
shown on page 8z.
Where substantially better corrosion
resistance is desired in body as
well as seating metals, Crane 3%
Nickel Cast Iron Valves are an
economical, logical choice.
Materials: The body and cap are
Crane 3% Nickel Cast Iron. This
metal, with tensile requirements sim-

- , ...... De!c'ipl'on of materials. .. .Section 2
Templates for drdhng. . . ,pago 327 frop0f of

Weights and Dimensions — Prices on Request
Size Weight Dimensions, in Inches

Pounds
Each

A B C
End Flanges

_Inches Diam­
eter

Thick­
ness

2 24 8 4>/4 6 %2’/Z 30 8>/2 4716 7 ’‘/ISNo. 14493 3 43 9>/2 7>/2 71
Flanged, 4 60 ll’/2 6716 9 *716

F & D 5 125 13 7716 10 3 7166 140 14 7’/2 11 1
8 280 19% 10716 13’/2 l’/s10 440 241/, 123/8 16 17ir12 660 27i/2 1374 19 1*414 990 31 16’/8 21 1 7b

1716
1716

16
18

1430
1575

36
36

17%
16 17>/2

233/2
25

ilar to ASTM A 126, Class B higher
strength gray iron, was developed
especially for piping services in the
process industries.
The body seat ring, hinge, and hinge
pin in all sizes, and the disc in sizes
12-inch and smaller, are made of
Crane 18-8 SMo, an alloy steel
equivalent to AISI Type 316 stain­
less steel. In sizes 14-inch and larger,
the disc is 3% nickel cast iron with
18-8 SMo facing.
Construction: These are rugged,
well proportioned valves. The body,
oval or globular in shape, provides
ample flow area around the disc when
the valve is wide open. The valves
are designed so that the disc cannot
stick in the open position.
The body seat ring is screwed into
the body. The hinge is suspended in
the body. Easy access to both ends
of the hinge pin is provided by the
tapped and plugged opening in each
of the two bosses on the body.
Face to face: The valves conform
to the American Standard for Face-
to-bace Dimensions (Bib. 10-1957)
for Class 125 Cast Iron Swing Check
Valves. 1 his Standard does not
include a ib or 18-inch size.
Flange dimensions and facing:
The dimensions and drilling of end
flanges conform to the American
Cast Iron Flange Standard, Class
>25 (Bib. 1-1948). The flanges are
plain faced, with a smooth finish.
Drilling; 1 he valves are regularly
urmshed faced and drilled to the

American Cast Iron Flange Stand-
r' j ,s 12’’ t-hey can be furnished
laced only, when specified.
Other 3% nickel iron valves: For
V'Ci.ge gates, see page 82. For
pulp stock valves, see page 85.

115
SECTION 1 2

Crane Steel Wedge Gate Valves
(including Pipe-Line Valves)

Forged Steel Valves — 2-inch and Smaller
600-Pound, Bolted Bonnet, Inside Screw............................................page 1 16
600-Pound, Bolted Bonnet, Outside Screw and Yoke.7.7.7.7.’..page 117

Cast Steel Valves — 2-inch and Smaller
600-Pound, Bolted Bonnet, Exelloy to Stellite Trimmed.. pages 1 1 8 and 119
600-Pound, Bolted Bonnet, Monel Trimmed....................................... page 120

Cast Steel Valves — 150 to 2500-Pound
Pressure-Temperature Ratings and Service Recommendations..........page 121
Description and Specification of Materials.........................................page 122
150 and 300-Pound Valves:
Description, Sizes, and Weights............................................pages 123 to 125
Dimensions..............................................................................................page 128
By-Passes............................................................................................... page 129
400, 600, 900, and 1500-Pound Valves:
Description, Sizes, and Weights........................................ pages 126 and 127
Dimensions..............................................................................................page 128
By-Passes............................................................................................... page 129
2500-Pound Valves, Description and Sizes........................................page 130

Cast Steel Pipe-Line Valves
Class 400................................................................................pages 131 to 133
Class 600................................................................................pages 131 to 133

Crane forged and cast steel gate valves indicated above as being avail­
able in sizes 2-inch and smaller are frequently considered general
utility valves. They are used in a variety of services, often at pres­
sures and temperatures lower than the recommended maximum.
Crane cast steel gate valves indicated above as being available in 150
to 2500-pound pressure classes are made, in some of the classes, in
sizes as large as 24-inch and as small as i-inch. The 15° snd 300-pound
pressure classes in sizes 12-inch and smaller feature Cianes new
flexible wedge disc design.

Section

Section 26

......... pages 260 to 274

...................... page 323

......... pages 329 to 331

......... pages 355 to 380
.........pages 170 to 173

. . pages 2 19 to 225
...................... page 254
.................... Section

For related data, and for complete description
of other Crane steel products, refer to:

Cylinder and motor operation; gearing..............
Gaskets for steel flanged joints.................
Templates for drilling.........................................
Fabricated piping..............................................
Steel stop-check valves, Pressure-Seal Bonnet..
Steel stop-check valves, bolted bonnet
Steel sediment separators............................
Steel globe and angle valves.....................
Steel check valves...... .  • • • • _ • . VnlvciSteel Pressure-Seal and Lip-Sea! Bonnet Valves
Corrosion-resistant alloy valves T .Mrvices
Steel valves for special and extreme services....
Steel screwed fittings, unions, and flange unions.
Steel welding fittings................
Steel flanges....................................

13
14
15
17

. . . . Section 21
Section 24

12
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Bolted Bonnet-Inside Screw

"6 i r j Ctoal Wedge Gate Valves
600-Pound Forged Steel we y

Cross Section
No. 3634 XU

I J valves .... with "all-service" trim
New 600-pound reduce P|

e^Z ^'-'SOO-po^ and "Standard Par," Valves

Features: These neat, compact
reduced port valves feature desig
refinements generally associated only
with higher priced valves .... such as
bolted bonnet, stainless stee spiral
wound bonnet gasket, Exelloy to
Stellite seating, shoulder-type body
seat rings, tee-head disc-stem connec­
tion, and a spacious stuffing box area.
The valves offer the same service ad­
vantages .... and have the same
pressure-temperature ratings .... as
those sometimes termed 8oo-Pound ,
"standard port", or "conventional
port” valves. In design and func­
tional value, however, the No. 3634
XU offers considerably more.

Working Pressures
Steam, Water, Air,

Gas, Oil, or Oil Vapor

Temp.
Deg.
Fahr.

Psi
Non­
Shock

Temp.
Deg.
Fahr.

Psi
Non-
Shock

100° 2000 500° 1735
150 1970 550 1640
200 1940 600 1540
250 1915 650 1430
300 1895 700 1305
350 1875 750 1180
400 1850 800 1015
450 1810

Test Pressures
Shell—2175 psi hydrostatic
Seat—2100 psi hydrostatic

Seat tested 100 psi air-under-water

12
No. 3634 XU
Gate, Screwed

Reduced Port

Recommendations: The No. 3634
XU are ideally used wherever de­
pendable inside screw valves are
desired. They are furnished with an
"all service" trim . . . "XU" . . . and
are recommended for steam, water,
air, gas, oil, and oil vapor at tempera­
tures up to 800 F.
Body and bonnet: The body and
bonnet are forged carbon steel con­
forming to ASTM A105, Grade II.
The body interior is forged rather
than bored and slotted, in order to
obtain a smooth inside surface. Long
disc guide channels provide full and
accurate guidance of the disc through­
out its travel.

Flow characteristics: Although the
valves have "reduced" seat ports,
flow characteristics approximate those
of full port valves.

3>/8
3%

End
to end Dia.

of
wheel

600-Pound O.S. & Y. Steel Goto Volvos
600-Pound O.S. & Y. Stool Goto Volvos

3%
3%
4%
43/4
5%

with Reduced Ports. . . „
wi,h Fui> por,s....PO0e7ii8px;;;

3
3
3

3i/2
4
5
6

&3/l«
63/iG
63/16
73/8

__8%
10%
12%

— Prices on Request
Dimensions, in Inches

Center
to top,
open

Weights and Di
Size Weights

Pounds
Inches Each

No. 3634 XU I % 4.0
Gate, Screwed .. % 4.0

% 4.0
% 5.2
1 8.0
1% 15.0

— 2 22.5

Bonnet joint and gasket: The
valves have a male and female body­
bonnet joint equipped with Triplex
steel studs and an AISI Type 316
stainless steel, spiral wound gasket
with asbestos filler. In the Crane
design, the compression load placed
upon the gasket . . . predetermined
through careful machining of contact
surfaces .... remains constant, thus
assuring maximum joint tightness.

Disc, seats, and stem: The valves
are furnished with Class "XU" trim.
The disc is Crane Exelloy, a chromium
steel, specially heat-treated for high
hardness. The body seat rings are
Exelloy, faced with Stellite. The
seat rings are securely expanded into
the body under hydraulic pressure and
seat against a square shoulder; they
will not loosen in service.
The stem, also Exelloy, is finished
with a tapered shoulder for back-seat-
mg in the bonnet. The lower end has
an integral tee-head which fits in a
slot in the disc. The connection (see
lriset illustration on page 118) pro-
v ides a rugged but flexible coupling
between the stem and disc.

Stuffing box; repacking: The
rii*  . / '°x. generously sized and
aled with high quality', die formed

‘ inK packing, is equipped with a gland
'3 -i packing bearing ring. 1 he
‘!'LS; "hen wide open, can be re­

packed while under pressure.

----------------------- --------------------------------------------  117
600-Pound Forged Steel Wedge Gate Valves

Bolted Bonnet — Outside Screw and Yoke
These forged steel valves are fully
equal to . . . and have the same ratings
as . . • those sometimes termed "800-
Pound" or "Standard Port” Valves.

These all-new, high quality reduced
port valves offer the same features as
the inside screw valves shown on the
facing page .... plus rugged outside
screw and yoke construction, two-piece,
ball-type gland, and a choice of trims.
Recommendations: As indicated by
their catalog numbers, the valves are
made with two types of trim .... Class
‘XU’, an "all-service" trim suitable for
steam, water, air, and gas up to 850 F,
and for oil or oil vapor up to 1000 F
. . . . and Class ‘L’ trim for use up to
750 F on liquids and gases (not steam)
that may be < orrosive to Exelloy or
Stellite but not to 18-8 SMo.
Body and bonnet: The compact,
streamlined body and one-piece bonnet
and yoke are forged carbon steel
(ASTM A105, Grade II). The body
interior is also forged, rather than
bored and slotted, to assure a smooth
finish; long disc guide channels accu­
rately guide the disc throughout its
travel.
Bonnet joint and gasket: The close
fitting male and female body-bonnet
joint is equipped with Triplex steel
studs and an AISI Type 316 stainless
steel, spiral wound gasket with asbestos
filler. The construction provides max­
imum tightness and eliminates any
possibility of a gasket blowout.
Disc, seats, and stem: In the "XU
trimmed valves, the disc and stem are
wear-resistant Exelloy; body seat rings
are Exelloy, faced with Stellite. In
"L" trimmed valves, the body seat
rings, disc, and stem are Crane 18-8
SMo Alloy Cast Steel.

Working Pressures
For limitations, see "Recommendations,’at left.
Temp.

Fahr.
Psi

Non-Shock

Temp.

Fahr.

Psi

Non-Shock
100° 2000 I 650° 1430
150 1970 700 1305
200 1940 750 1180
250 1915 800 1015
300 1895 850 800
350 1875 875 725
400 1850 900 600
450 1810 925 520
500 1735 950 425
550 1640 975 330
600 1540 1000 235

Hydrostatic Test Pressures
Shell: 2175 psi Seat: 2100 psi

Class “XU” seat tested 100 psi air-under-water.

The shoulder-type body seat rings
are securely expanded into the body
under hydraulic pressure and will
not loosen in service.
Although seat ports are "reduced",
flow characteristics approximate
those of full port valves.
The valves have a tee-head disc-stem
connection (see inset illustration on
page 118) for maximum dependability.
The stem is finished with a rapered
shoulder for back-seating in the bonnet.
Yoke sleeve: The yoke sleeve is
Nodular Ni-Rcsist Cast Iron .... high
in bearing qualities, strength, melting
point, and resistance to corrosion.
Gland: The two-piece, ball-type sili­
conized steel gland and steel gland
flange exert an even pressure on the
packing without binding on the stem.
Stainless steel swinging eye bolts hold
the gland flange securely in place.
Stuffing box: The deep stuffing box
is filled with high quality, die formed
ring packing. When wide open, the
valves can be repacked under pressure.

“L" trimmed valves except
for disc, seat, and stem
materials, are the same
as "XU" trimmed valves.

All valves have a threaded
hole malleable iron wheel

Style E on the 2-inch
size and Style A on sizes

1 72-inch and smaller.

Weights and Dimensions — Prices on Request_____

Size

Inches

Pounds, Each Dimensions, in Inches

Nos.
3604 XU
3604 L

Screwed

Nos.
3605 XU
3605 L
Socket-
Welding

End
to

end

Center
to top,
open

Diam­
eter
of

wheel

LJcpth
of

socket

%
3/s

4.4
4.4

4.4
4.4

3%
3>/s

6%
6%

3 V16
3 1 9/16

%
¥4
1

4.4
5.7
8.0

4.4
5.7
8.0

3%
3%
4%

6%
7

8%

3
3%

4

%
U/16

3/4 _

1%
1%
2

13.0
15.0
23.0

13.0
15.0
23.0

4*/2
43/j
5%

10%
10%
12%

5
5
6

>3/16
%

1

Cross Section—"XU” Trimmed

No. 3604 XU or 3604 L
Reduced Port Gate

Screwed

No. 3605 XU or 3605 L
Reduced Port Gate

Socket-Welding
Socket-welding valve ends
comply with ASA B16.ll.

12
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600-Pound Cost Steel Wedge Gale Valves
Bolted Bonnet-Outside Screw and Yoke

Typical cross section. For complete
description, see these facing pages.

12

Working Pressures
Fluid Temp.

Deg.
Fahr.

Psi,
Non-Shock

Screwed
or

Socket-
Welding
Valves

Flanged
Valves

100° 2000 1440
150 1970 1420
200 1940 1400
250 1915 1380
300 1895 1365

Water’ 350 1875 1350
Air 400 1850 1330
Gas, 450 1810 1305

Oil, or 500 1735 1250
Oil 550 1640 1180

Vapor 600 1540 1110
650 1430 1030
700 1305 940
750 1180 850
800 | 1015 730
850 I 800 600
875 725 I 525Oil or 900 600 445Oil 925 520 375■ ___ _ .
950 I 425 1 310Only 975 330 240

--------- — 1000 235 170

Sect lostod 100 psi air.under-walor.

Hydrostatic Test Pressures

Valve Ends Psi
Shell Seat

Screwed 2175 2100Socket-Welding 2175 ‘ 2100Flanged 2175 1550

tteooed, smell, fell port sleel '""T
high pressvre-lemperalure .team, °'l, or o,l vapor l.nes.

These bolted bonnet, outside screw
and yoke, full port valves answer
the need for high quality, compact,
light but strong, small steel wedge
gate valves. Their design includes
modifications and features gen­
erally found only in larger size or
more expensive valves.
Screwed, flanged, and socket-weld­
ing patterns are regularly furnished
in sizes to 2-inch, as indicated
on the next page. The valves are a
companion line to the reduced port
bolted bonnet types shown on the
preceding two pages.
Recommendations: The valves
are ideal for a wide variety of serv­
ices in oil refineries, oil and gas
fields, central power stations, and
industrial plants; they offer top per­
formance on high pressure hydrau­
lic lines and on high pressure-tem­
perature steam or oil lines.
All valves have Class “XU” trim
and are recommended for steam,
water, air, gas, and general services
at temperatures up to 850 F and
for oil or oil vapor services at tem­
peratures up to 1000 F.

Body and bonnet: The body is
cast from high quality carbon steel
conforming to requirements of
ASTM, Specification A 216, Grade
WCB. The port openings are larger
than is usual for valves of this type.
1'he diameter of the seat opening is
approximately the same as the
nominal pipe size.
1 he one-piece bonnet and yoke,
also made of carbon steel, is forged
in sizes i^-inch and smaller and
cast in the 2-inch size.
Bonnet joint: The body-bonnet
joint is fitted with a spiral-wound
gasket made of Al SI Type 31b
stainless steel with asbestos filler

he gasket provides high resiliency
with absolute tightness under all
operating conditions. The male
and female joint assures alignment

aXlCt-gaSket cornPression
of a aaie wnatCS 3ny Poss‘bility
01 a gasket blowout. J

1 he

l°n9 disc guide;

IB

Wide seating surface

\ Tee-head
\ connection

The bolted bonnet construction
provides generous strength and can
be quickly and easily dismantled
and reassembled. For greater com­
pactness, the valves are fitted with
high-strength Triplex Steel studs.
Disc and body seat rings: The
disc is Crane Exelloy, a specially
heat-treated chromium steel offer­
ing high resistance to wear, seizure,
erosion, galling, and scoring.
The body seat rings are Exelloy
faced with Stellite. The seat rings
have heavy sections, are securely
expanded into the body under
hydraulic pressure, and seat against
a square shoulder. There is no
danger of leakage around the rings,
nor will they loosen in service.

Disc guides: Full length machined
guide ribs on each side of the disc
operate in channels in the valve
body. With the disc closely guided
throughout its entire travel, seating
surfaces are protected against un­
necessary wear.

Stem: The stem is Exelloy. Of lib­
eral diameter, the lower end has an
integral tee-head and is finished
with a tapered shoulder for back-
seating in the bonnet. Accurately
cut threads on the upper end pro­
vide positive control with minimum
friction; being outside of the valve,
the threads are easily lubricated.

Disc-stem connection: As shown
in the inset illustration, the valves
feature a tee-head disc-stem connec­

tion which pro­
vides a safe and
rugged, yet flex­
ible, coupling
between the
stem and disc.
tee-head on the

stem end slips into a
machined slot of cor­
responding shape in
the disc. The connec­
tion is exceptionally
strong and service­

able, yet cannot distort the stem
anc binding of parts is avoided.

Continued on the nexl page|
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600-Pound Cast Steel Wedge Gate Valves

Bolted Bonnet Outside Screw and Yoke

Ball-type gland: All valves
feature a two-piece ball-type
siliconized steel gland and steel
gland flange which exert an
even pressure on the packing
without binding on the stem.
The gland flange is held in
place by stainless steel swing­
ing eye bolts which will not
loosen in service. The packing
load can be easily adjusted.
Stuffing box: The wide, deep
stuffing box provides liberal
space for a tight seal. It is
filled with a high quality, die
formed ring packing.
Repacking: The valves, when
wide open, can be repacked
while under pressure.

(continued from the preceding page)

No. 3607 XU
Gate, Screwed

Full Port

No. 3611 XU
Gate, Socket-Welding

Full Port Full Port

Weights and Dimensions — Prices on Request
Dimensions, in InchesValve Size Weights

End Flanges, Inches

9/16

>3/16

3%
4%
4%

Pounds
Each

Center
to

top,
open

Thick­
ness

For larger size 600-pound cast steel
gate valves, see pages 126 and 127.

End
to end

or
‘face

to face

Diam­
eter
of

wheel

No. &
dia.
of

bolts

5’/4
6’/s
6>/2

2>/2
2%
3%

Diam­
eter

,3/16
%
1

Depth
of

socket

Wheels: Valve wheels are made of malleable iron,
have a threaded hole, and are locked to the yoke
sleeve by means of a set screw. Valves i }^-inch and
smaller have a Style “A" dished design wheel with
small gripping knobs around the outer edge, as
shown in the illustrations. The and 2-inch
valves have a rugged Style "E" oval rim wheel _
Yoke sleeve: The yoke sleeve is made of Nodular
Ni-Resist Cast Iron, a material with excellent bear­
ing qualities, strength and a high melting point

Templates for drilling. . . .page 330
......................... pages 333 and 33-4

Valves with reduced
port: Crane small
size boo-pound forged
steel valves with re­
duced port are shown
on pages i iband 117.
Valves with Monel
trim: For Monel
trimmed steel gates
and globes designed
for specific corrosive
services, see pages 120
and 141, respectively.

Dia.
of

bolt
circle

Socket-welding valves: Ends of socket-welding
valves comply with American Standard Bib. 11.
Flanged valves: Flanged valves conform to the
American Standard for Face-to-Face Dimensions
(B16.10-1957) for 6oo-Pound Ferrous Flanged Gate
Valves.
Flange dimensions, facing, and drilling: End
flanges on flanged valves conform to the boo-Pound
American Steel Flange Standard (Bib.5-1957). They
have a male face J4~mch high (large male), with
a serrated finish, consisting of approximately 32
concentric grooves per inch.
When so ordered, flanged valves can be furnished
w'ith ring joint, female, tongue, or groove facings;
for dimensions, see pages 333 and 334.
The valves, as regularly furnished, include drilling
to the boo-Pound American Standard (Bib. 5-1957)
and are spot faced. They can be furnished faced
only, w-hen specified.

150-pound flanges: Flanged valves having end
flanges conforming to the 150-Pound American
Standard can be furnished on special order.

4-y2
4-%
4-%
4-%
4-3/4
8-%

‘Face to face dimensions include the h-inch male face; thickness of flange dimensions do not.
Description of materials. . . .Section 2
Dimensions of ring joint and special facings

2%
3‘A
3*/ 2
3%
4’/2

5

: Dia.
’ of.male
i face

I 13/8
1>’/16

2

Inches

»/2
3/4

5.0
7.0

3*/ 8
3y2

7
83/8

31/2 ■ ■ ■
4

No. 3607 XU 1 u.o 4’/8 10’/4 5
Screwed P/4 14.0 4y2 10% 5

iy2 21.0 43/4 123/2 6
2 36.0 5*/ 4 15 7

y2 5.0 3>/2 7 3’/2 I %
3/4 7.0 4 83/8 4 "/16

No. 3611 XU 1 11.0 4’/g 103/4 5 1 3/4
Socket-Welding iy4 14.0 4>/2 10% 5 1 3 3/16

iy2 21.0 434 12*/ 2 6 %
2 36.0 5*/4 15 7 1 1

y2 9.0 6’/2 7 31/2 1 1
3/4 15.0 7*/ 2 83/s 4 ...

No. 3615 XU 1 21.0 8’/2 101/4 5 !..._[
clanged,
FD & SF iy4 27.0 9 10% 5 I ...

iy2 40.0 9’/2 12% 6 • ■ • I
2 60.0 ll’/2 15 7
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Steel Monel Trimmed Wedge Gate Valves

Reduced Port

Cross Section, No. 3604 A

No. 3604 A
Outside Screw & Yoke Gate

Reduced Port, Screwed
Shell is hydrostatically
tested at 2175 psi; seat at
2100 psi. Seat also tested
100 psi air-under-water.

These compact valves are patterned after the
reduced and full port 6oo-pound steel gate
valves shown on pages 117 and 11 q r‘:sPec 1 ■'
Like those valves, they feature bolted bonnet
construction . . . tee-head disc-stem connection
. . . shoulder-type seat rings ... and one-piece
bonnet and yoke.
Recommendations: The valves are used on
refining units by the petroleum industry anC1
for various processes in chemical plants where
high quality steel valves with Monel trim are
desired. They offer good service in hydro­
fluoric alkylation units handling anhydrous
H.F., and where mixtures of the acid and hydro­
carbons are found. They are not recommended
for aqueous solutions of hydrofluoric acid
where concentration drops below 80% H.F.
Body and bonnet: The No. 3604 A have a
forged carbon steel (ASTM A105, Grade II)
body and bonnet. On the No. 3615 A, the body
is cast carbon steel (ASTM An 6, Grade WCB).
Both valves have a rugged male and female
bonnet joint equipped with Triplex steel studs
and a spiral wound Monel gasket with Teflon
filler, assuring tightness and dependability.
Monel trim: The disc, body seat rings, and
stem are Monel. The shoulder-type seat rings,
securely expanded into the body under hydrau­
lic pressure, will not loosen in service. The
lower end of the stem has an integral tee-head
and is finished with a tapered shoulder for
back-seating into the bonnet.
Yoke sleeve: The yoke sleeve is made of
Nodular Ni-Resist Cast Iron, a material high
in bearing qualities, strength, melting point,
and resistance to corrosion.

New outside screw and yoke valves . ■ ■ with
Monel trim, spiral wound Monel gasker,
and Teflon packing . . . for corrosive service

Full Port

No. 3615 A
Outside Screw & Yoke Gate

Full Port, Flanged

No. 3604 A

of
ness

6
1

3%
4

I hey can be fur-

id Dimensions —

3%
4%
4%
6%
6%

3
3’/2

4

Diam- : Thick-
eter

to
face

9/16
%

”/16

of ' F?ce ' Center Dia. I End Flanges
wheel

6i/2
71/2
8i/2
V/2

' 11/2

Shell is hydrostatically tested at 2175
psi and the seat at 1550 psi. The seal
is also tested 100 psi air-under-water.
End flange and face to face dimensions
conform, respectively, to ASA Bl 6.5-1 957
and Bl6.10-1 957 for 600-pound valves.
For drilling templates, see page 330.

I I 6
ma'e 'aces, thickness of fenge Arsons do n^?

’ Prices on Request 
Dimensions, in Inches

I No. 3615 A

Gknid: The two-piece ball-type siliconized
steel gland and steel gland flange exert even pressure on the packing
without binding on the stem. Stainless steel swinging eye bolts hold the
gland flange securely in place and permit easy adjustment of packing
End flanges: End flanges have a large male face Li-inch high with a
serrated finish. I he No. 3615 A are regularly furnished drilled to "he
boo-Pound American Standard and are spot faced
nished faced only,
when specified.
Stuffing box: The
stuffing box is deep
and is filled with 
Teflon packing.
Wheels: Wheels up
to 5-inch diameter
inclusive are Style A;
larger wheels are
Style E. All have a
threaded hole

For monel trimmed globe
valves, see page 1 41

End I Center
to I to

end top,
' open
! V/b

7
8%
10%
l2t/2

kt-inch 1face dimensions include the

to of
top wheel •
open

7
8%
10%
12%

3%
3’/2
4%
434
5%

Sizes Pounds, Each 1
No.

3604 A
No.

3615 A

Inches Screwed Flanged
FD & si

V2 i 4-’' 9.0 '

% 5.7 15.0
1 8.0 21.0
1% 1 15.0 40.0
2 1 23.0 60.0

  
121

Cast Steel Wedge Gate Valves
Working Pressures

v . . , . For Valves Described on Pages 122 to 130
Valves with XR” trim........... for steam nr, sen r? rValves with “X” trim 50 F for water, air, gas, or oil up to 500 F
Valves with “XU” trim for steam up to' R5(i F for oil or oil vapor up to 1100 F
Valves with “U” trim  for steam uo to 1200 F for 01 or oil vapor up to 1100 F

sceam UP to 1200 F for oil or oil vapor up to 1200 F
Temp. . Worklng Pressures—Pounds per Square Inch. Non-Shock

For 150 and JOO-Pound Screwed Valves and 50 to 2500-Pound Flanged or Butt-Welding End Valves
(

(ASTM
darbon Steel1
A216, Grade WCB) No. 5 Chromium-Molybdenum Alloy Steel

(ASTM A217, Grade C5 ---- made to order)
Deg.
Fahr.

150
Pound

300
Pound

400
Pound

600
Pound

900
Pound

1500
Pound

2500
Pound

300
Pounc

400
Pounc

600
Pound

1 900
j Pound

1500
Pound

1 2500
Pound

100° 275 720 960 1440 2160 3600 6000 — —
150 255 710 945 1420 2130 3550 5915200 240 700 930 1400 2100 3500 5830250 225 690 920 1380 2070 3450 5750
300
350

210
195

680
675

910
900

1365
1350

2050
2025

3415
3375

5690
5625

At temperatures lower than 700 F,
ratings for these valves are rhe400 180 665 890 1330 2000 3330 5550 same as those shown at the le ft450 165 650 870 1305 1955 3255 5430 for the Carbon Steel Valves.

500 150 625 835 1250 1875 3125 5210
550 140 590 790 1180 1775 2955 4925
600 130 555 740 1110 1660 2770 4620
650 120 515 690 1030 1550 2580 4300
700 110 470 635 940 1410 2350 3920 485 645 965 1450 2415 4025750 100 425 575 850 1275 2125 3550 450 600 900 1350 2250 3745
800 92 365 490 730 1100 1830 3050 415 555 835 1250 2080 3470
850 282 2300 24 00 2600 =900 21500 225 00 385 510 765 1150 1915 3190
875 275 2260 2350 2525 2785 21305 22180 365 490 735 1100 1830 3055
900 270 2225 2295 2445 2670 21U5 21855 350 465 700 1050 1750 2915
925 2603 2190’ 22503 23753 25653 29453 215703 335 445 665 1000 1665 2775
950 2553 21553 22053 23103 246 5 3 27703 212853 315 420 635 950 1585 2640
975 2503 21203 21603 22403 23603 -’6003 210003 300 400 600 900 1500 2500

1000 2403 2853 21153 21703 22553 243 03 27153 250 335 500 750 1250 2085
1025 215 285 430 645 1070 1785
1050 180 240 355 535 890 1485
1075 145 195 290 435 730 1215
1100 115 150 225 340 565 945
11254 95 125 190 285 470 785
11501 75 100 150 225 375 630
11751 65 85 125 190 315 530
12004 50 70 105 155 255 430

1Where welded con­
struction is used,
consideration should
be given to the possi-
bility of graphite
formation on Carbon
Steel at temperatures
above 775 F.

’Product used within the ju­
risdiction of Section 1, Power
Boilers of the ASME Boiler
and Pressure Vessel Code, is
subject to the same maximum
temperature limitations
placed upon the material in
Table P7, 1959 edition thereof.

’Product used within the jurisdic­
tion of Section 1, Power Piping of
the ASA Code for Pressure Piping,
B31.1, is subject to the same maxi­
mum temperature limitations
placed upon piping of the same
general composition in Tabic 2a,
1955 edition thereof.

^Consideration should
be given to the possi­
bility of excessive oxi­
dation (scaling) when
No. 5 Chromium-
Molybdenum Steel is
used at temperatures
above 1100 F.

Recommendations: Valves with “XR” trim are
particularly satisfactory for steam, water, air, gas,
and other non-lubricating, relatively non-corrosive
fluids such as gasoline, fuel oil, etc.; also for oil of
low viscosity such as used in hydraulic systems,
especially where seating loads are extremely high.
They are recommended for temperatures up to 850
F on steam and up to 500 F on all other services.
Valves with “X” trim should be used for oil or oil
vapor at temperatures over 500 F (up to 1100 F) and
for most corrosive and unrefined oils regardless of
temperature. For lubricating oils up to 500 F, eithei
“X” or “XR” should give equal satisfaction.
Valves with “XU” trim can be used for any of the
services for which “XR” or “X” trim is recommended.
Valves with “U” trim are provided primarily for high
temperature steam, oil, and oil vapor service or
where a premium trim is desired for extremely
severe service conditions.

Cold service: Between minus 20 F and plus 100 F,
ratings shown in the table for 100 F will apply.
For temperatures below minus 20 F, steels with suit­
able impact strength must be used; pressure ratings
for such steels will be the same as shown for 100 F.

12

Gaskets: The use of these ratings for flanged valves
requires gaskets conforming to requirements set forth
in ASA Bib.5-1957. A he user is responsible for
selecting gaskets of dimensions and materials capable
of withstanding the required bolt loading without
injurious crushing, as well as being suitable for the
service conditions in all other respects.
Flange facings: Flanged valves of the 1 50 and 300-
pound classes have Tig-inch raised faces; those of
400-pound and higher classes have J4-inch male faces.
ASA and API: Crane ratings agree with those in the
American Steel Flange Standard, Bib.5-1957, and in
the American Petroleum Institute (API) Standard
No. boo, Fourth Edition, 1958.

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
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122 --------------------------

Cast
Crane Cast Steel Out­
side Screw and oke
Wedge Gate Valves are
exceptionally sturdy,
rugged, and durable.
Carefully selected
materials of superior
quality combined with
designs of outstanding
merit assure the highest
utility. The valves are
particularly well suited
for high-pressure, high-
temperature services
and have a wide appli-

Steel Wedge Gate Valves

valves are
with trim
especially
the recom-

300, 400, 600, goo, 1500,
and 2500-Pound), and
with screwed, flanged,
or butt-welding ends’.
Made of carbon cast
steel, the
furnished
materials
suited for
mended services, assur­
ing maximum valve per­
formance. The general
design of Crane Cast
Steel Wedge Gate Valves
is described on the pages
that follow; material

Valve seats are tested 100 psi air-under-wi

For working pressures, see page 121.

Pressures, in Psi
n y mi

Pressure
Class

Screwed
Valves

Flanged and
Butt-Welding Valves

Shell Seat Shell Seat

150-Pound
300-Pound
400-Pound
600-Pound
900-Pound

1500-Pound

425
1100

350
775

425
1100
1450
2175
3250
5400

350
775

1000
1550
2250
3700

cation in long-distance
pipe lines, modern industrial and petro-chemical
plants, central power stations, and oil refineries.
The Crane line is complete and includes valves in a
wide range of sizes, in seven pressure classes (150,

specifications are shown in the table below.
Prices are furnished on request; dimensions are
shown on page 128 (dimensions of 2500-pound valves
are furnished on application).

Specification
Valves of all pressure classes are regularly made of
Crane Carbon Steel, conforming to ASTM Specifi­
cation A 216, Grade WCB.
The valves are furnished with a variety of trim
materials, as indicated below. Orders should specify
both the catalog number and letter suffix; see pages

1 25 and 127.

of Materials
When specified, the valves can be made to order of
Crane No. 5 Chromium-Molybdenum Alloy Steel
(ASTM A 217, Grade C5), as well as a variety of
other alloy steels.
Valves made of Crane No. 5 Alloy Steel are recom­
mended particularly for extremely severe oil or oil
vapor services.

12

Carbon Steel Carbon Steel

Stellite-Faced Exelloyjj
Exelloy

Disc“X” Trim

Body Seat Rings Exelloy

Disc Exelloy“XR" Trim
I J£Tand up

Exelloy-Faced Carbon Steel
No. 49 Nickel Alloy

“U” Trim

2500
Pound
Valves

Exelloy-Faced
Carbon Steel

Stellite-Faced Carbon Steel

Stellite-Faced Carbon Steel

Exelloy

Exelloy-Faced
Carbon Steel

5 As shown on page 125 th,.
150 and 300-pound valves in
areSt and —
■v, regularly made with
, trim Larger sizeshowever, and all sizes of 4()o:
cT±end'?'^r P~e

trim when specified.

Exelloy |
Exelloy t I

Triplex Steel
Exelloy §

Body Seat Rings |
Disc
Seat

Rings

Bonnet Stud Bolts

“XU” Trim1? j
Body Seat Rings

Up to 4*
5 and 6"
8L
10" and up

I Ip to 4"
5 and 6"
8"

No, 49 Nickel Alloy
.__ 1 Stellite-Faced Carbon Steel J

lTdEVT±^Sje4htc-l^
.^and up 'Stellite-Faced Carbon St cd 1

‘For detailed service recommendations
and temperature limitations applying
to each type of trim, see page 121.

tThe disc in 8-inch "X" and "XR"
trimmed 1500-pound valves is Exel-
loy-faccd carbon steel.

♦Materials apply only to 300-pound
valves; the 150-pound valves are not
regularly made with "U" trim

Pressure-temperature ratings..........................P°9e 1 21
ervice recommendations.................................page 1 2^

ond 300 P°and valves... .pages 123 to 12^
'' *°  ’ 500-pound valves... .pages 126 and 127
2500-pound valves....................... . ..........page 130
Dimensions........................ page 128
^ Passes..................) / ’ ) ) (page 129
nC°r,n9...........................'.pages 271 to 274
Descript,on of materials.................................... Section 2

All Trims

Trim* Names of Parts
150 and

300-Pound Valves
(Flexible or Solid Disc)

400, 600, and
900-Pound

Valves

1500
Pound
Valves

Body and Bonnet |
Stem | Exelloy Exelloy
Bonnet Gasket | Corrugated Soft 1 ron ____  Soft Steel Ring Joint Gasket

Triplex Steel

§ § §

Exelloy Exelloy Exelloy or
Exelloy-

Faced
Carbon

Steel
Exelloyf

Exelloy-Faced Carbon Steel -
Exelloy

— Exelloy -____

123
Cast Steel Wedge Gate Valves

150 and 300-Pound
"Flex Gate” Valves

Gland

Relief plugPacking

Bonnet

- Stem

Body seat ring

(Sizes 2 to 12-inch regular;
sizes 14 to 36-inch on order)

“Flex Gate” Valves
(300-Pound Valve illustrated)

Regularly furnished in sizes 2 to 1 2-
inch; available on order in sizes 14-
inch to 36-inch.

Stuffing box spacer

Bonnet bushing

Yoke sleeve
retaining nut

Grease fitting

Yoke sleeve

Flexible disc

Body

Yoke sleeve nut

Wheel

A complete line . . . featuring
Crane's patented "Flex Gate"
design in sizes 2 to 12-inch

Crane 150 and 300-Pound Cast
Steel Wedge Gate Valves offer
dependable service in steam,
water, oil, and oil vapor lines.
Quality materials and fine work­
manship combined with tested
designs assure high utility in
severe service. A variety of
trim materials are furnished.
The line, in the popular 2 to 12-
inch size range, introduces
Crane’s "Flex Gate" Valves ....
with patented one-piece flexible
wedge disc .... a major step for­
ward in fine valve construction.
“Flex Gate” Valves: Crane
“Flex Gate" Valves feature a
new concept in valve design ....
a flexible wedge disc. Instead of
being made solid with both seat­
ing faces maintained in the same
rigid position, flexibility ....

or resiliency ... is attained by having the
two faces separated from each other except
fo a small section at the center. See the two
illustrations at the left.

The term "Flex Gale" is a Crane Co. trademark;
registration pending in the U.S. Patent Office.

Gland flange

Solid Disc Valves
(Sizes I'/j fo 24-inch regular;
sizes 30 and 36-inch on order)

(300-Pound Valve illustrated)

Solid wedge disc valves, except
for the disc, are the same de­
sign as the "Flex Gate" Valves.

Crane s patented one-piece flex­
ible disc . . . solid through the center
on,Y ■ • . permits each disc face to
m°ve independently of the other.

Crane “Flex Gate” Valves offer
a host of benefits. The de­
sign effects easy operation; less
torque is required to seat and un­
seat .... the disc will not stick
ln the closed position, even if
closed while hot and allowed to
cool .... the resiliency of the con­
struction compensates for minor
misalignment of seats due to pipe­
line deflection .... and the valves
are tight over a wide range of
pressures on both the inlet seat
and the outlet seat.

The shape of the flexible disc can be likened to two wheels on a very short
axle. The “axle" or spud at the center of the disc is amply strong to carry
the two halves of the disc together at all times .... and yet, it permits a
degree of action between them. It is this "flexibility" that makes the disc
tight on both faces over a wide range of pressures .... prevents sticking
during temperature changes, and assures minimum operating torque.
Although each disc face can move independently of the other.... up to two
full degrees .... the construction is one-piece. There are no loose parts to
cause harmful vibration.
Solid Disc Valves: Crane Solid Wedge Disc Valves, illustrated at the upper
right, are regularly furnished in the ij^-inch size and in sizes 14 to 24-
inch;’they are optional in sizes 2 to 12-inch. As in the "Flex Gate" design,
careful engineering and workmanship are combined to produce a quality
product highly dependable in severe service.

12

The disc is the solid web type. The facings are smoothly and accurately
machined, and are then ground to a mirror-like finish. The disc is care­
fully fitted into the valve so that an even, wide, and true contact is made
with the corresponding faces of the body seat rings.
Disc guides; stem connection: Both the flexible disc and the solid disc
have long machined guide slots which engage the guide ribs in the body to
maintain true alignment of the disc throughout its travel. The seating
faces do not contact each other until the valve is virtually closed. A tee-
head disc-stem connection prevents lateral strains on the stem.

(continued on the next pogo)

Ratings and recommendations. .page 121
Specification of materials.... page 122

Catalog numbers, sizes, and weights..................page 125
400 to 1 500-pound gate valves. . .pages 126 and 127
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124 Cast Steel Wedge Gate Valves
150 and 300-Pound

Continued from
ommendations,

the preceding page, for ratings,
and material specifications, see page

Crane outside screw and yoke gate valves of the
150 and 300-pound classes .... in addition to tne
flexible disc ("Flex Gate") and solid disc design
features described on the preceding page .... oner
many other refinements in construction.
Body and bonnet: The body and bonnet have
unusually heavy metal sections, providing liberal
strength with low stress under all working conditions
and assuring long service with maximum safety. The
smooth flowing contours, combined with generous
radius fillets, eliminate hazardous stress concen­
tration.
The bodies of the flanged and welding end valves
have straight-through ports without recess except
between the seats, assuring minimum turbulence,
erosion, and resistance to flow. Long guide ribs in
the body mate with full length disc slots in the disc
for accurate disc control and alignment.

Gearing: To facilitate operation, the 150-pound
valves in sizes 10-inch and larger and the 300-
pound valves in sizes 8-inch and larger are avail­
able with a gear operator; see pages 271 to 274.
Motor or cylinder operation: These valves can
also be equipped with an electric, air, or gas motor, or
an operating cylinder, see pages 260 to 270.

Drilling: Unless otherwise ordered, flanged valves
are furnished with the end flanges faced, drilled and
spot faced (FD & SF) to the corresponding pressure
class of the American Steel Flange Standard,
Bib.5-1957. They can be furnished faced only,
when specified.

Butt-welding valves: Butt-welding valves 12-inch
and smaller are bored to match the inside diameter
of Standard pipe (heaviest weight on 8, 10, and 12-
inch sizes), unless otherwise ordered.

The bonnet is equipped with a stainless steel (AISI
Type 410) bonnet bushing which serves to guide the
stem and to provide for back-seating when the valve
is wide open and under pressure.
Ball-bearing yoke: The 300-pound valves in sizes
14-inch and larger can be equipped with a ball­
bearing yoke on special order.
Body seat rings: All valves have shoulder-type
body seat rings which will not loosen in service.
In “XU” and “XU-F” trimmed valves 2^-inch and
smaller, the seat rings are rolled into the body.

Orders for butt-welding valves 14-inch and larger
must specify the diameter of bore (I.D. of pipe).

Double blocking service: In certain cycling opera­
tions where it is necessary to prevent intermixture
of fluids, the practice of "double blocking" with two
conventional solid wedge disc valves can be effec­
tively performed by a single Crane "Flex Gate" Valve.
The latter valve, when ordered for such service, will
be provided with a drilled, tapped, and plugged hole
at location G (see page 403) for a drain, so that
the fluid in the body chamber can be drained away.
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In “X”, “X-F”, “XR", and “XR-F" trimmed valves,
the seat rings are screwed into the body.
In “U” and “U-F" trimmed valves of the 2 and 2.^2-
inch sizes, the seat rings are rolled into the body; in
larger sizes, they are slipped in and seal welded.
Stem: I he stem, of liberal diameter, with long and
accurately cut threads, has ample engagement with
the yoke sleeve.
Stuffing box: The stuffing box in all valves is
deep, assuring tightness and long packing life. The
300-pound valves have a lantern type stuffing box.
When wide open, the valves can be repacked while
under pressure.
GJand: All valves have a two-piece ball-type gland
and gland flange which exert an even pressure on the
packing without binding the stem.
Flange facing and finish: End flanges of flanged
valves have a yinch raised face with a serrated
finish. A smooth finish, or other types of facings
such as ring joint, female, tongue, groove, etc., can
be furnished when orders so specify.

Standards: In design and materials, Crane Cast
Steel Gate Valves exceed the requirements of Stand­
ards issued by the American Standards Association
(ASA) and the American Petroleum Institute (API).
End flanges conform to American Standard Bib. 5-
1957. Butt-welding ends conform to the afore­
mentioned Standard and also to the American Stand­
ard for Butt-Welding Ends, B16.25-1958; see page
306 for details.
A^n^eC^ anc' butt-welding valves also conform to the
p„,.CriCat?-7 tanc'a,'d for Face-to-Face Dimensions of

eirous Flanged and Welding End Valves, B16.10-
he“- re?P5ctive pressure class. This Stand­

ard does not include 3^2-inch steel valves.

forn^to rq L'10^e widl "XR” trimming con-
End Steel C standard lor Flanged and Welding
Fourth F 1 Va*VeS for ^finery Use. No. boo,
ard for S l°r?q\8 ' and also the API Stand-
bD Ninth F ^a ves for Pipeline Service, No.
include ll ,()n- l0°. These Standards do notinclude 3X2 and 5-mch sizes.

By-pass. I he valves can be equipped
when specified; see page 12a. with a by-pass bers^of Cran^pf81^163-6 note that catalog num-

' the m.i 6 1 Gate Valves the letter
lntheirsuffix designation; see next page.

(confmuod on II,e nox( pago) H °
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Cast Steel Wedge Gate Valves
150 and 300-Pound

Ratings, material specifications, and
descriptions . . . pages 121 to 124.

Catalog suffix: The “X”
suffixed catalog numbers
indicate valves suitable for
oil or oil vapor .... “XR”,
for steam, water, oil, and
general service .... and
“XU”, or “U” for steam,
water, oil, or oil vapor.
The added suffix “F” dis­
tinguishes “Flex Gate”
valves from solid disc valves.
Important — ordering:
Orders should specify the
catalog number and suffix.
Crane ‘ ‘Flex Gate" Valves are
regularly furnished in sizes
2 to 12-inch. For solid disc
valves in such sizes, it is
advisable to specify both the
appropriate catalog number
and "solid disc".

Outside Screw & Yoke
Gate, Screwed

150 and 300-Pound

Outside Screw & Yoke
Gate, Flanged

150 and 300-Pound

Outside Screw & Yoke
Gate, Butt-Welding
150 and 300-Pound

Valves are available with flexible disc (“Flex Gate"
with “F" suffix) or solid disc. For catalog numbers
of all types furnished, refer to the table below.

the
see pages J 26 and 127.

Catalog Numbers and Weights (Pounds, Each) — Prices on Request
(Weights shown in light face type indicate optional "Solid Disc" Valves)______

fOnlv the No. 33 XU (solid disc)
is regularly furnished in the
I ■ 2-inch size. The No. 33 U
is not made in the 1 J^-inch size
400, 600, 900 and

30and 36 inch 150 and 300-Pound Cost Steel Wedge Gate Valves are also available.

’When 3-inch 300-pound flanged valves with ring
joint facing arc to be bolted to Cranclap joints
orders must specify. A groove of special pitch
diameter is required; see page 334 for dimensions.

Dimensions.... page 128 For 9a,e v°lves ol
By-passes......... page 129 1500-pound classes.

(flexible disc) are made
to order in sizes 14-
inch and larger

Gearing......................pages 27’ Io 274
Special facings. . . .pages 332 and 334

Illustrations show 300-Pound Valves; the
150-Pound Valves are similar but have an
oval bonnet and conventional stuffing box.

Size 150-Pound Valves 300-Pound Valves

Screwed Flanged
FD & SF Butt-Welding Screwed Flanged

FD & SF | Butt-Welding

Flexible Solid Flexible Solid Flexible Solid Flexible Solid Flexible Solid Flexible Solid
Inches Disc Disc Disc Disc Disc Disc Disc Disc Disc Disc Disc Disc

No No. No. No. No. No. J No. No. Nos. Nos. Nos. Nos.
46 XU-F 46 XU 47 XU-F 47 XU 47i/2 XU-F 47i/2 XU 32 XU-F 32 XU 33 XU-F 33 XU 331/2 XU-F 331/2 XU

33 U-F 33 U 331^ U-F 33i/> U

I’/z 60 f
2 45 45 55 55 45 45 60 60 75 75 60 60
2i/2 60 60 70 70 60 60 80 80 100 100 80 80

Nos. Nos. Nos. Nos. Nos. Nos. Nos. Nos.
46 X-F 46 X 47 X F 47 X 47i/2 X-F 47i/2 X 32 X-F 32 X 33 X-F 33 X 331/2 X-F 331/2 X
feXR-F 46 XR 47XR-F 47 XR 47i/2 XR-F 471/2 XR 32 XR-F 32 XR 33 XR-F

33 U-F
33 XR
33 U

33 V2 XR-F
331/2 U-F

331/2 XR
331/2 U

3* 80 80 95 95 80 80 120 120 145 145 120 120 .
3% 110 110
4 115 115 140 140 120 120 165 165 215 215 170 170 ;
5 190 190 165 165 1 325 325 250 250
6 240 240 210 210 J 420 420 360 360

8 400 400 340 340 700 700 590 590
10 630 630 550 550 1050 1050 910 910
12 l 830 830 730 730 1490 1490 1220 1220
14 t 1150 t 990 | t 2170 i 1960

16
----------—

i
t
t

1580 t 1460 t 2800 t 2550
18 1910 t 1730 ... i 3720 + 3300
20 2350 t 2200 i 4640 i 4350
24 3900 I 3350 t 7380 i 6700
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Cast Steel Wedge Gate Valves
400, 600, 900, and 1500-Pound

Crane outside screw and yoke gate
valves of the 400 to 1500-pound
pressure classes offer excellent per­
formance in high pressure and
high temperature installations.
Like the 150 and 300-pound valves
described on pages 123 to 125,
they combine high grade mate­
rials with outstanding design.
Valves of the 2500-pound class are
described on page 130; in general
design and construction, they are
similar to the 1500-pound valves.
Body and bonnet: The body and
bonnet are unusually rugged, hav­
ing heavy metal sections and am­
ple reinforcement at points sub­
jected to greatest stress. The body
has straight-through ports with­
out recess except between the
seats, assuring minimum turbu­
lence, erosion, and resistance to
flow. The bonnet is equipped
with a stainless steel (AISI Type
410) bonnet bushing.
Bonnet joint: All valves have a
ring type bonnet joint; Triplex
Steel through stud bolts assure a
tight, strong joint.

Typical Construction of
400 to 1500-Pound Outside Screw

and Yoke Wedge Gate Valves
(With Ball-Bearing Yoke)

When so ordered, valves can be
furnished with other types of fac.
ing, such as ring joint, female'
tongue, groove, etc. See pagej
333 to 335-
Finish of flange faces: The
}4-inch male faces are finished
with approximately 32 concentric
grooves per inch, known as a ser­
rated finish.
A smooth finish can be furnished
on the male faces when orders so
specify.

By-passes: The valves can be
equipped with a by-pass; for
description and clearance dimen­
sions, see page 12g.
Gearing: To facilitate operation,
the valves can be equipped with
a bevel gear operator in the fol­
lowing sizes:
400-Pound 8-inch and larger
600-Pound 6-inch and larger
900-Pound 6-inch and larger

1500-Pound 5-inch and larger
For complete information and
description of geared valves, see
pages 271 to 274.
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Motor or cylinder operation:
These valves can be equipped
with an electric, air, or gas motor,
or an operating cylinder; see pages
260 to 265 for cylinder operation
and pages 266 to 270 for motor
operation.

design and materials, Crane Cast

Ball-bearing yoke: The follow­
ing valves are regularly equipped
with a ball-bearing yoke to facil­
itate operation:
400-Pound 8-inch and larger
600 and 900-Pound.. .6-inch and larger

1500 and 2500-Pound . 5-inch and larger

Body seat rings: All valves have
I --- -- ---------- villllllll

the seat rings are screwed into the body
trirnrrinrl imlvnn --------

For description of 150 and 300-pound classes, see pages 123 to 125.

............... page 122

............... page 127

Standards: Inq . ... UUU 1410. LUI 10.10, \>1O11V

Steel Wedge Gate Valves exceed the requirements of
Standards issued by the American Standards Asso-
lAPi’w SA) and the American Petroleum Institute
IA1 1} for valves of the corresponding pressure class.
End flanges conform to American Standard B16.5-

JJtt-welding ends conform to the aforemen-
fn°rR and also to the American Standard

u - Velding Ends, 616.25-1958 (see page 306).
RirpVrlVRS conrtiorrn to the American Standard for
Weldin,, rCCi P‘™ens>ons of Ferrous Flanged and
tive nm«End Ya VeS- -B16-1 °' 1Q57, for their respec-
-,1/ inch «l|lre|C a^S’ 'dis Standard does not include
5/2-inch steel valves.
conform m'r 1th X.eeoy (X) or Stellite (U) trimming
ing End St hr ' Standard for Flanged and Weld-
Fourth Editi ate Valves for ^finery Use, No. 600,
ard for Sr • °e. ’ and also to the API Stand-
6D Ninth P i’ llC ^a'ves f°r Pipeline Service, No.
include H and* 0”’ These Standards do not

e and 5-inch sizes.

Pressure-temperature ratings... .page 121
Material specifications
Sizes and weights....

....  shoulder-type
body seat rings. In “X” and “XR” trimmed valves,
the seat rings are screwed into the body. In “U”
trimmed valves, they are either screwed into the body
or slipped in and welded, depending on the valve size.
Disc and stem: The disc is of the solid web type,
with long close-fitting guides to maintain accurate
seating and to reduce wear. A tee-head disc-stem
connection prevents lateral strains on the stem. The
stem is of liberal diameter with long and accurately
cut threads, and has ample engagement with the
yoke sleeve.
Stuffing box: The stuffing box is the lantern type
and is deep, assuring tightness and long packing life.
When wide open, the valves can be repacked while
under pressure.
Gland: All valves have a two-piece ball-type gland
and gland flange which exert an even pressure on the
packing without binding the stem.
Flange facings: Flanged valves regularly have a U-
inch male face (large male) on the end flanges.
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Cast Steel Wedge Gate Valves
400, 600, 900, and 1500-Pound

For ratings, materials,
and service recommendations,

see pages 121 and 122.

For general description,
see the facing page.

Catalog suffix: The “X” suf­
fixed catalog numbers indicate
valves suitable for oil or oil
vapor service .... the “XR”
suffixed catalog numbers indi­
cate valves suitable for steam,
water, oil, and general serv­
ice ... . and the “U” suffixed
catalog numbers indicate
valves suitable for steam,
water, oil, or oil vapor service.
For pressure-temperature rat­
ings, see page 121.

Flanged valves: Unless other­
wise ordered, flanged valves of
each pressure class are fur­
nished with the end flanges
faced, drilled, and spot faced
(FD & SF) to the correspond­
ing pressure class of the Amer­
ican Steel Flange Standard,
B16.5-1957. They can be fur­
nished faced only, when speci-

Outside Screw and Yoke
Flanged

No. 61 X, XR, or U... .400-Pound
No. 76 X, XR, or U. ... 600-Pound
No. 83 X, XR, or U ... .900-Pound
No. 87 X, XR, or U. . . 1500-Pound

Outside Screw and Yoko
Butt-Welding

No. 611/j .. XR, or U.. .400-Pound
No. 76'Zt X, XR, or U.. . 600-Pound
No. B3'/i X, XR, or U...900-Pound
No. 87/1 X, XR, or U. . 1500-Pound

Butt-welding valves: Orders
for butt-welding valves must
specify the diameter of the
bore (inside diameter of pipe).

Sizes smaller than listed:
When 400 and 900-pound
valves are desired in sizes
smaller than listed in the
table, valves of the next
higher pressure class are rec­
ommended.

Crane's extensive line of 600-
pound steel gate valves, in
addition to those listed on
this page, includes 2-inch and
smaller reduced and full port
types as well as valves with
screwed, socket-welding, and
flanged ends; see pages 116
to 120.

Ordering: When ordering,
be sure to specify the cata-
long number and the suffix.

Dimensions page 128
By-passes page 129
2500-pound valves page 130
Special facings pages 333 to 335

Weights in Pounds, Each — Prices on Request

Size

Inches

Flanged — FD & SF Butt-Welding

400
Pound

61 X
61 XR
61 U

600
Pound

76 X
76 XR
76 U

900
Pound

83 X
83 XR
83 U

1500
Pound

87 X
87 XR
87 U

400
Pound

61i/2XR
61'/2U

600
Pound

761/2 X
761/2 XR
7672 U

900
Pound

831/2 X
831/2 XR
831/2 u

1500
Pound

871/2 X
871/2 XR
871/2 U

1
174

80
90

65
75

iy2
2
272
3

140
170*

:::
260

130
180
280
370

80
120
140 220

105
155
225
300

12

37z
4
5
6

270
390
530

310
330
520
720

430
660
900

610
1020
1410

220
330
460

270
430
640

360
560
750

520
830

1250

8
10
12
14

940
1530
2000
2410

1220
1880
2630
3200

1560
2350
3500
4680

2600 830
1250
1800
2210

1080
1610
2240
3000

1300
1970
3200
4350

1910

16
18
20
24

3500 4230
7200
9800

11800

6500
...

. . .

3100 4030
6760
8950

10500

6000

♦When 3-inch 600-pound Hanged valves with ring joint facing are
to be bolted to Cranelap joints, orders must specify. A groove
of special pitch diameter is required, see page 334 for dimensions
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Cost Steel Wedge Gate Valves
150 to 1500-Pound Dimensions

Screwed Flanged Butt-Welding

Face to face: Flanged valves of the 150 and 3oo_
pound pressure classes are regularly furnished with a
i/fi-inch raised face; those of the 400, 600, goo, 15o
and 2500-pound classes are regularly furnished with
U-inch high large male facing; face to face dimen­
sions include these facings.

All flanged and butt-welding valves conform to the
American Standard for Face-to-Face Dimensions of
Ferrous Flanged and Welding End Valves, B 16.10-
1957, for their respective pressure class. This Stand­
ard does not include 3^-inch steel valves.

C DClass E

2500-Pound

Size of
Valve

Dimensions of 2500-Pound Valves
are furnished on application.

P°0es 121 and
................... 129
.................Page 403
■ -P°oes 271 to 274
••Pages 329 Io 331

Ratings and material specifications
Clearance dimensions of by-passes .....................
locations of by-passes,• tops and drains for valves

Templates for drilling and end flange' dimensions'
description and sizes:
150 and 300-pound......... panes 123 fo 125

1 300-pound. . . .pages I 26 and 1 27
2500-pound....................... .................. poge J 30

Dimensions, in Inches

Class Size of
Valve A B c D E

2 6% 7 8% 153/4 8
2% 7 71/2 9% 16% 8
3 7% 8 11% 203/4 9
31/2 8% 23 9
4 8 9 12 253/4 10
5 10 15 30% 12
6 IOI/2 15% 35% 14

150-Pound 8 111/2 16% 44 16
10 13 18 52% 18
12 14 193/4 60% 18
14 15 22% 70% 22
16 16 24 793/4 24
18 17 26 89 27
20 18 28 97% 30
24 20 32 1123/4 30

1% 7'/2 163/4 8
2 7 8’/2 8% 18 8
2% 8 91/2 9% 19 8
3 9 111/8 11% 23% 9
4 11 12 12 28% 105 15 15 33% 12

300-Pound
6 15% 15% 38% 14
8 16% 16% 47 1610 18 18 56% 2012 193/4 193/4 64% 2014 30 30 75% 27

16 33 33 81 2718
20
74

36
39

36
39

91%
9934

30
3645 45 120% 364 ... 16 16 303/4 1218 18 35 146 19% 19% 40% 16

400-Pound --- LL..* 23% 23% 50% 2010 26% I 26% 593/4 24~
14
16

30
■ 32%

30
i 32%

i 67%
743/4

24
273a % 35% 80% 27

B

2
2%
3

11%
13
14

111/2
13
14

18%
22%
253/4

8
9
10

3% 15 32 14
4 17 17 31% 14
5 20 20 363/4 16
6 22 22 423/4 20

600-Pound 8 26 26 52% 24
10 31 31 62% 27
12 33 33 70 27
14 35 35 77% 30
16 39 39 833/4 30
18 43 43 933/4 36
20 47 47 104% 36
24 55 55 126 42
3 15 15 27% 12
4 18 18 31% 14
5 22 22 363/4 16
6 24 24 423/4 20

900-Pound 8 29 29 52% 24
10 33 33 62% 27
12 38 38 73% 30
14 40% 401/2 77% 30
16 44% 441/2 853/4 36

1 10 10 16 8
1% 11 11 16% 8
1% 12 12 20 9
2 143/2 141/2 22% 10

1500-Pound 2% 163/2 16% 26% 12
3 181/2 18% 28 14__
4 213/2 21% 33 16
5 261/2 26% 383/4 20
6 273/4 273/4 47 24

— 8 323/4 323/4 55 27

------ ----------------------------------- 129
By-Passes for Cast Steel Wedge Gate Valves

When so ordered, larger size Crane
Cast Steel Wedge Gate Valves can
be furnished with a Built-Up By-
Pass; for sizes, refer to the table
below. The by-passes are suitable
for “warming up" on steam line
service or for equalizing the pres­
sure around main control valves
used on steam or other fluids.
Construction: The Crane Built-
Up By-Pass is designed to provide
maximum strength, durability, and
flexibility with a minimum of addi­
tional weight on the main valve.
The by-pass is furnished with a
steel, bolted bonnet, outside screw
and yoke globe valve having socket­
welding ends. All connections in
the by-pass are socket-welded to
assure a permanently tight and
strong assembly.
Pipe bends are used on all pressure
classes to provide the necessary
flexibility and to compensate for
expansion strains resulting from
unequal temperatures or fluctuat­
ing operating conditions.

Materials: High quality materials
are used in the by-pass piping and
in the by-pass valve. The pipe bend
is seamless steel. The pipe and by­
pass valves are of ample weight to
withstand the pressures and tem­
peratures for which the main valve
is recommended, and the by-pass
valve is trimmed with materials
suitable for the same services as
the main valves.
Location of by-pass: When
ordered with a main valve, the
built-up by-pass will be completely
assembled and will be attached to
either of the sides or to the bottom
of the main valve.
Unless otherwise ordered, the by­
pass valve is attached to the side of
the main valve, with the stem of
both valves parallel and pointing
vertically upward.
Special by-passes: By-passes of
other designs or specifications can
be made to order. Please furnish
complete description, drawings, or
specifications.

Typical Built-Up By-Pass

By-Pass for Gate Valves
(Side Mounting illustrated)

Clearance dimensions F and G are
identical for bottom mounting.

Built-Up By-Pass Sizes and Clearance Dimensions — Prices on Request
Main
Valve

Built-Up By-Passes for Use with Main Valves
Of Pressure Classes Specified Below

Class
of

trim

Size
of

valve

Inches

Size
of

by-pass

Inches

Approximate Clearance, In Inches
F G (Open)

150
Pound

300
Pound

400
Pound

600
Pound

900
Pound

1500
Pound

150 to 600
Pound

900 or 1500
Pound

“XR” Trim

4
5
6

%
%
%

193/4
20%

...
20%
21%

20%
21%

21%
22%
23%

213/4
22%
23%

8%
8%

9%
9%

_ 9%
8

10
12
14

%
1
1

1%
253/8
27%

22%
25

26%
30

223/4
26%
28%
30%

22%
26%
28%
303/4

25
28%
30%
33%

265/g 8%
93/8
93/8
11

9%
103/4
103/4 [Ww®

13 inPj
16
18
20
24

1%
1%
1%

2

293/g
32

33%
383/4

313/4
35%
36%

44

31% 32%
353/4
37%
45%

35% H
12
12
14

“U” Trim

4
5
6___
8

10
12
14
16
18
20
24

%
%
%
%
1
ik

1%
1%
1%

2

20%
21 %__
23%
26%

28
__31%__

33%
37%
38%
473/,

21%
_ 221/4 -

233/4
17

28%
31 %
33%

21%
22%
23%
273/s
29%
32%__
34%
37%
39%
48%

21%
22%

___23%__
25

28%
30%
33%__
35%

213/4
22%

_ 23%
26%

9%
9%
9%
103/4
103/4

13
13

135/s
135/s
16%

9%
9%

_9%
9%
103/4
103/4

13
13

description of main valves. . . .pages 124 fo 127 Additional data on by-passes. . . .page 403 Taps and drains for valves. . . .page 403
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130 Steel Wedge Gate Valves
2500-Pound Cast

12

For pressure-temperature
ratings, see page 121.

For specification of
materials, see page 122.

Outside Screw and Yoke
Cast Steel Wedge Gate Valves

(with flanged or butt-welding ends)

For general description,
see page 126.

Prices, weights, and dimensions
will be furnished on request.

Crane 2500-Pound Cast Steel Outside Screw and Yoke Wedge
Gate Valves are available in the 2, 2^, 3, 4, 5, 6, 8, 10, and
12-inch sizes, with either flanged or butt-welding ends. In these
valves are many outstanding features of design necessary for safe,
reliable service under the severe operating conditions of the high
pressures and elevated temperatures for which they are recommended.
Some of the more important developments in the Crane 2500-Pound
Valves are: straight-through port design—eliminates excessive
turbulence; shoulder-type body seat rings—provide tightness and
security at this point; long, machined disc guides—assure accurate
seating with minimum wear; tee-head disc-stem connection—-pre­
vents lateral strains on the stem; ring-type bonnet joint with high
tensile bolting—makes the joint strong and tight; ball-bearing yoke
sleeve on sizes 5-inch and larger—facilitates operation; and deep
lantern-type stuffing box with ball-type gland—assures tightness
with minimum wear.

It is recommended that 2500-Pound Cast Steel Gate Valves be
equipped with a by-pass on sizes 4-inch and larger; sizes 8-inch and
larger should have gearing; further information furnished on request.

Gearing for Crane 150 to 2500-pound cast steel
wedge gate valves . . . for easier operation . . .
can be installed in the factory or in the field

To facilitate operation, the larger size Crane 150 to 2500-pound cast
steel outside screw and yoke wedge gate valves (pages 123 to 127)
can be furnished with a bevel geared operator. The Crane gear unit
can be factory-installed or can be shipped separately for field installa­
tion on Crane valves in service. For complete details and description,
see pages 271 to 274. Valves of the 2500-pound class can also be
equipped with gears; information on request.

__________________________________________131.—■—-

Class 400 and 600 Cast Steel Pipe-Line Gate Valves
Single Disc — Conduit Type

(Patent Pending)

Drain plug

Choice of

Metal-to-Motal

I *

. ’ .'2

Spring-Loaded
Disc Plates

Self-Sealing
Seating

Stop ring controls travel,
prevents bottom contact.

Stem protector
guards against
weather and

for proper body and
disc port alignn
when valve is open

One-piece disc;
parallel faces
effect tight out­
let seating

Body designed
for smooth flow
in either direc­
tion.

Yoke . . . partially filled with
grease for proper lubrication ---------
of stem threads

Stellite laced; also
illustrated in full
valve view above.

Plastic packing
« easily replen-

ished through
injector fitting

Ball-bearing yoke sleeve (on
larger sizes) eases operation

Easy access grease fitting
equipped with safety vent

Upstream pressure, acting
on the area back of the
seat ring .... an area
greater than the port area
in contact with the disc
.... creates a differential
pressure for absolutely
tight seating.

Spring-loaded disc plates
assure constant seat-disc
contact . . . prevent entry
of dirt into, and contain
lubricating grease within,
the body well.

Teflon Insert
Exelloy seat rings
with Teflon 'soft
sealing” insert in
faces.

Full-way and venturi type valves . . . single disc
design . . . flow in either direction . . . self-sealing
replaceable seats . . . choice of three seat types.

Crane Conduit Type Pipe-Line Gate Valves de
scribed on this and the next two pages, are designed
for efficient handling of crude oils, gas, and refined
petroleum products of non-corrosive nature such as
gasoline, kerosene, fuel oils, etc. Extensive field
tests have proven the valves easy to operate, depend­
able, and practically maintenance-free.
For a complete description of Crane cast steel
pipe-line swing check valves, see page 155.
Disc and stem: The simple one-piece disc design
permits free flow in either direction. The disc°is
attached to the stem by means of a slotted tee-head
connection which eliminates any tendency of a side­
thrust on the stem bearings. The parallel disc faces
effect tight outlet seating without excessive stem
thrust and with minimum load on the stem head ....
line pressure does the work. Machined guides in

the body prevent lateral disc
movement and seating mis­
alignment. The disc cannot
stick in operation.
The stem, well lubricated, is
enclosed within a capped pro­
tector above the yoke sleeve.
Self-aligning body seat rings: Cranes
self-aligning, bottom seated body seat rings
can be slipped in by hand . . . even in the
field . . . without special tools. A groove in
the outside perimeter of each ring retains a
synthetic rubber O-ring gasket for positive
pressure-tightness. Spring-actuated, oval­
shaped disc plates push against the shoulders
of the seat rings, maintaining a constant seat­
disc contact to assure an immediate seal.
Constant lubrication of seating surfaces pro­
vides protection against abrasion.
Body, bonnet, and yoke: I he body features
a flow-through area as straight and smooth as
pipe and permits easy passage oi a scraper.
There is no line turbulence, nor are there
pockets in which dirt might accumulate. 1 ri-
plex Steel stud bolts, drawn up just enough
to form a rubber O-ring gasket into a wedge-
shaped groove in the face of the bod 5 flange.
join bodv and bonnet into a firm metal-to-metal contact. Internal
pressure against the gasket insures a tight, leak-proof seal. The
bodv well is partially filled with grease for quick lubrication of
narts An exclusive Crane safety feature precludes excessive
pressure build-up in the body-bonnet chamber by providing an
escape through the seat into the port.
On a-inch Class 400 and 3-inch and smaller Class boo Valves,
the bonnet and yoke are integral- Io facilitate operation the
yoke sleeve is equipped with ball bearings on Class 400 Valves
8-inch and larger and on Class boo \ alves o-mch and larger.

For additional description and dimensions, see next two pages.

Three Seats

Groaso-Soalod
Exelloy scat rings.
grease is supplied
to seating faces
through two or more
fittings to channels
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Class 400 and 600 Cast Steel Pipe-Line Gate Valves
Single Disc —Conduit Type

Class 400, Flanged
No. 1490
No. 1490-TF
No. 1490-GS

Class 400, Butt-Welding
Metal-to-Metal Seating. .....No. 1491
Teflon Insert Seating No. 1491-TF
Grease-Sealed Seating. ..... No. 1491-GS

Class 600, Flanged Class 600, Butt-Welding
No. 1690....
No. 1690-TF.

Metal-to-Metal Seating No. 1691
Teflon Insert Seating No. 1691-TF
Grease-Sealed Seating No. 1691-GSNo. 1690-GS 

Class 400, Flanged Class 400, Butt-Welding
No. 1494 Metal-to-Metal Seating No. 1495
No. 1494-TF Teflon Insert Seating No. 1495-TF
No. 1494-GS Grease-Sealed Seating No. 1495-GS

Class 600, Flanged Class 600, Butt-Welding
No. 1694 Metal-to-Metal Seating No. 1695
No. 1694-TF. .....Teflon Insert Seating No. 1695-TF
No. 1694-GS.............Grease-Sealed Seating No. 1695-GS

Class 400 Valves (not illustrated') are similar to the ( lass 600

Ratings

Valve
Class

Working
Pressure

Cold Oil or Gas

Hydrostatic
Test Pressure

Shell Seat

Class 400 960 psi 1450 psi 1000 psi

Class 600 1440 psi 2175 psi 1550 psi

Valve seat tested 100 psi air-under-water.

For general construction and features, see preceding page.
For dimensions, see the facing page.

Materials: The body, bonnet, and yoke are Crane
Carbon Steel conforming to ASTM A 216, Grade
WCB. The stem is Exelloy, an AISI Type 410
stainless steel containing to 13^2 Per cent
chromium (conforms to ASTM A 182, Grade Fb).
Disc plates are steel, chromium-plated. The
valve wheel is malleable iron.
In all valves, the disc is Crane No. 15 Steel, a
high tensile strength, low alloy cast steel con­
taining chromium, nickel, and molybdenum; in
addition, the disc is chromium-plated. Three
types of body seat rings are available .... Steel,
Stellite faced .... Exelloy with Teflon "soft'
seating insert. . . . and Exelloy, Grease-Sealed.
Packing chamber: A special plastic packing
contained between V-type end rings insures a
tight stem seal. The packing is easily replenished,
with the valve on full line pressure and the disc in
any position, through a ball-check injector fitting
in the bonnet.
Gearing: For easier operation and as a safety
factor in event of operation under high pressure
differential, gearing should be considered for
Class 400 Valves 14-inch and larger and for Class
600 Valves 10-inch and larger. Orders must spec­
ify whether bevel or spur gearing is wanted.
Indicator: The valves can be equipped with an
indicator, at added charge, when so ordered.
Standards: The valves comply with require­
ments of the following Standards (in sizes included
theiein) for their respective pressure class.
End flanges, and ends of butt-welding valves,
comply with American Standard Bib.5-1957-

I he valves conform to the American Standard for
ace-to-l ace and End-to-End Dimensions of Fer­

gus I flanged and Welding End Valves, Bib.10-
>057
I he valves also conform to requirements of the
P,np-ICan\7 ftro eum Institute (API) Standard for1‘peline Valves. No. b-D. Ninth Edition (iQbo).
I-iange facing. [ kingcd va[ves regularly .have
flannec ^a<^e (larSe male) on the end
32 concent '1CCS have a serrated finish (about
isopt?onal Rr°°VCS per inch); a smooth finish

tomme' v'rn5 °*  lacin"s such as ring joint, female.
tongue, groove, etc., can be furnished.
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Class 400 and 600 Cast Steel Pipe-Line Gate Valves
Single Disc — Conduit Type

All Valves

Order by cata­
log number:
When ordering,
specify the cata­
log number of the
valve desired.
Catalog numbers
for each valve
type are listed
under the valve
illustrations on
the facing page.
Drilling: Flanged
valves are regu­
larly furnished
faced, drilled,
and spot faced to
the corresponding
American Stand­
ardpressureclass.
Faced only valves
can be furnished
when specified.
Butt-welding:
fl he ends of butt­
welding valves
are bored to
match the inside
diameter of the
pipe to be used;
orders must spec­
ify the diameter
of bore.
Installation :
For best perform­
ance install the
valves upright.
Two ribs at the
bottom of the
body provide a
supporting base.

. .. .pages 131 and 132
General description.. . . • • ■■• H  ,pag0 ,55
Cast steel pipe-hne swing ch . ,£ag0 354
Volume per lineal fool of pipe - - - •

-------------------------- Dimensions, in Inches — Prices and Weiqhts on Request
Valve Type

Flanged
or Butt-
Welding

Size
(*)

A
(t)

B C D
End Flanges Inside

DiameterDia. Thick­
ness
(t)

Male
face
dia.

Bolt
circle
dia.

No. of
bolts

& dia.
Ends Seats

4 16 28% 93/4 10 10 1% 6%6 7% 8-% 4%6 4%66 19% 36% 123/4 12 12% 1% 8% 105/g 12-% 6%6 6%6
8 23% 46% 16 16 15 1% 10% 13 12-1 8%6 8% 6

10 26% 55 19% 20 17% 2% 123/4 15% 16-1% 10 10
12 30 62%4 23 20 20% 2% 15 173/4 16-1% 12 12

Class 400
Full-Way

14 32% 69% 25% 24 23 2% 16% 20% 20-1% 13% 13%
16 35% 78% 29% 24 25% 2% 18% 22% 20-1% 15% 15%
18 38% 88% 32% 27 28 2% 21 243/4 24-1% 17 17
20 41% 94% 36% 27 30% 2% 23 27 24-1% 19 19
22 45 107% 393/4 36 33 2% 25% 29% 24-1 % 21 21
24 48% 116% 433/16 36 36 3 27% 32 24-1% 23 23
26 51% 123% 475/a 36 38% 3% 29% 34% 28-13/4 25 25
30 60 1413/4 54% 42 43 4 3334 39% 28-2 29 29

8x6 23% 36% 123/4 12 15 1% 10% 13 12-1 8%6 6% 6
10x8 26% 46% 16 16 17% 2% 123/4 15% 16-1% 10 8%6
12x8 30 46% 16 16 20% 2% 15 173/4 16-1% 12 8%6
16x12 35% 623/4 23 20 25% 2% 18% 22% 20-1% 15% 12

Class 400 18x14 38% 69% 25% 24 28 25/& 21 243/4 24-1% 17 13%
Venturi 20x16 41% 78% 29% 24 30% 2% 23 27 24-1% 19 15%

24x16 48% 78% 29% 24 36 3 27% 32 24-13/4 23 15%
24 x 18 48% 88% 32% 27 36 3 27% 32 24-13/4 23 17
26x20 51% 94% 36% 27 38% 3% 29% 34% 28-1% 25 19
30x24 60 116% 433/16 36 43 4 333/4 39% 28-2 29 23

2 11% 19 53/4 8 6% 1 35/8 5 8-5/g 2%6 2%6
2% 13 203/4 6’3/16 9 7% 1% 4% 5% 8-3/4 2% 2%
3 14 25 73/4 10 8% 1% 5 6% 8-3/4 3%6 3%6
4 17 29% 93/4 12 103/4 1% 63/16 8% 8-% 4%6 4%6
6 22 383/4 12% 16 14 1% 8% 11% 12-1 6%s O/js
8 26 48% 163/16 20 16% 2%6 105/g 133/4 12-1% 8%6 8% 6

10 31 56% 19% 24 20 2% 12% 17 16-1% 10 10

Class 600
Full-Way

12 33 64% 23% 24 22 2% 15 19% 20-1% 12 12

14 35 72% 25% T7 233/4 23/4 16% 203/4 20-13/g _13% 13%

16 39 79 299/16 27 27 3 18% 233/4 20-1% 15% 15%

18 43 89 32% 30 29% 3% 21 253/4 20-15/g 17 17

20
22

47 99 37 36 32 3% 23 28% 24-15/g 19 19

51 110 40% 36 34% 33/4 25% 30% 24-13/4 21 21

74 55 119 433/4 36 37 4 27% 33 24-1% 23 23 12
26
30

57 130 47% 42 40 4% 29% 36 28-1% 25 25

65 144 55 42 44% 4% 333/4 40% 28-2% 29 29

8x6
10x8

26 38 % 12% 16 16% 23/16 10% 13^4 12-1% 8%g 6%6
31 48% 163/16 20 20 2% 123/4 17 16-1% 10 8% 6
33 48% 163/16 20 22 2% 15 19% 20-1% 12 8%g

16 x 12 TQ 64% 23% 24 27 3 18% 233/4 20-1% 15% 12

Class 600 72%
79

27 29% 3% 21 253/4 20-1% 17 13%
18 x 14
20x16 47 299/i6 27 | 32 3% 23 28% 24-15/g 19 15%

Venturi 4
4

27%
27%

33
33

24-1%
24-1%

23 15%
i 1724x16 55 79

89
299/16
32 34

27
30

I 37
; 37 23

24 x 18
26x20
30x24

OP
57
65

99
119

37
433/4

36
36

40
44%

4%
4%

29%
333/4

36
40%

28-1%
28-2%

25
; 29

, 19
23

tDimension "A <in the case of Hanged valves) includes
‘Sizes for venturi type valves mu.v^
the valve ends first, and then the . . •

the )-4-inch male faces; the flange thickness does not.

Templates for drilling ....page 330
Special facings pages 333 to 335
Flow of fluids data pages 421 to 442
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134

Crane Ferrosteel Body Gate Valves (Section 8) and Air Vent Valves
(page 252) on a condenser installation in a municipal electric plant.

12

easier opera-
See P°S« 260 to 270.

Crane Steel Gale Valves IScclInn in •
Hon. for a deseHptlo,. of CranQ for

135
SECTION 13

Crane Steel Globe and Angle Valves

Bar Stock Valves
page 1 36

Forged Steel Valves
600-Pound, Inside Screw...........
600-Pound, Outside Screw and Yoke
600-Pound, Outside Screw and Yoke, Monel Trimmed
6000-Pound Hydraulic (Globe only)

.................page
pages 138 and
.................page
.................page

137
139
141
150

Valves for Chlorine Service...........................................pages 140 and ]41

Cast Steel Valves
Sizes 2-inch and Smaller
1500-Pound Globe..............................................................................page 142

Cast Steel Valves
150, 300, 400, 600, 900, and 1500-Pound
Pressure-Temperature Ratings.............................................................page 143
Service Recommendations....................................................................page 143
Test Pressures and Material Specifications.........................................page 144
General Description........................................................... pages 145 and 146
Catalog Numbers, Sizes, and Weights.............................................. page 147
Dimensions.............................................................................................page 148
Gearing.................................................................................................page 149

2500-Pound Valves, Description and Sizes........................................ page 149

Crane forged steel valves, and cast steel valves indicated above as
being available in sizes 2-inch and smaller, are frequently considered
general utility valves and are used in a wide variety of services, often
at pressures and temperatures lower than the recommended maximum.

The cast steel valves of the 150 to 2500-pound pressure classes are
made in sizes as large as 8-inch; all are similar in design. Globe valves
are furnished in each of the American Standard pressure classes.
Angle valves are regularly furnished in all classes except the 1500-
Pound.

for related data, and for complete descrip­
tion of other Crane steel products, refer to:

Cylinder and motor operation......
Gaskets for steel flanged joints....
Templates for drilling...................
Fabricated piping.........................

. . . pages 2b0 to 270

...................page 323

. . . . pages 329 to 33 I
. pages 355 to 380

Steel stop-check valves. P r̂£^al Bonnct............ ™ ES “ W
Steel stop-check valves, bolted bonnet........................pages 2 to 2.5
Steel sediment separators.......................................................... ... n
Steel gate valves......................................................
Steel Pressure-Seal and Lip-.S'eal Bonnet \ alves..
Packless diaphragm valves.... ...............................
Corrosion-resistant alloy valves............
Steel valves for special and extreme scmces..........
Steel screwed fittings, unions, and flange unions.. .
Steel welding fittings..................
Steel flanges................................ ...........

. . Section 12
. . Sect ion 14
... Section 15

. . . .Section 10

. . Section 17

. . . Section 21

. . Section 24
. . Section 25

. Section 2b

13
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136 High Pressure Bar Stock Valves
Steel and Exelloy

Globe
No. 222 H, Steel
No. 222 X, Exelloy

Angle
No. 223 H, Steel

Globe Angle
No. 222'6 H, Steel No. 223'6 H, Steel

Working Pressure
3000 psi non-shock

cold water, oil, or gas

Air Tested

Recommendations: These neat,
small, rugged valves find wide
application in almost every kind ot
industry. They are ideal for use
on orifice meters, regulator leads,
by-passes, gauges, and many other
similar services.
The Exelloy valves are particularly
suitable for handling oil or gas
containing sulphur compounds, or
for installations where steel valves
do not offer sufficient resistance to
atmospheric corrosion.

Typical cross section shown
above is that of a globe
valve with female ends.

In valves with male and fe­
male ends, the opening in the
male end leads to the under­
side of the disc.

Steel valves are available in both globe and angle patterns
and with female or male and female ends. The Exelloy valves
are available in the globe pattern with female ends only.
Construction: The body and bonnet are made from solid
bar stock. The thread chambers are extra long. The plug
type disc is exceptionally resistant to wear and to foreign
matter, and permits accurate flow regulation. The disc is
integral with the stem.
The stuffing box is deep, has a gland, and is filled with high
grade packing. The valves, when wide open, can be re­
packed while under pressure.
Materials and identification: Steel valves have a steel
body, bonnet, packing nut, and gland, and a chromium-
plated steel stem. The valve body is marked “STEEL".
In the Exelloy valves, the foregoing parts are made of
Exelloy, a specially heat-treated chromium iron having a
chromium content of 1to 13^ per cent. The valve body
is marked "STEEL-F6".
All of the valves have a malleable iron tee handle.

Dimensions, in Inches

A B C E

1.7
39/is
43/4

29/ie
29/i6
29/is

Diameter
of seat
opening

.7
1.0

D
open

9/ig
9/16
U/l6

1%
1%

Exelloy
No.

222 X
Globe
Female
Ends

3/is
3/16

%
S/16
716
9/16

3’4
3’4

4
4%
6%
7% 43/4

Weights and Dimensions — Prices on Request
Pounds, Each

3’/32
3,/32
l3/32

1%
1%
2%

2,/s I *3/16
1

■__ I _ .1 %

Size

Inches

Steel
No.

222 H
Globe
Female
Ends

No.
2221/2 H
Globe
Male &
Female

No.
223 H
Angle
Female
End'-

No.
2231/2 H
Angle
Male A’
Female

% .7 .7
—

% .7 .7 .7 .7
% 1.0 ... 1.1 1.2
'4 1.7 1.8 1.7 1.9
3/« 4.0 3.5
1 6.7 ---- -------6.9 ----

For 18-8 SMo Bar Stock G/obe Valves, see page I96
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600-Pound Forged Steel Globe and Angle Valves

Inside Screw
Recommendations: These small, rugged
valves with plug type disc and seat are
recommended for steam, water, air, gas, oil,
oil vapor, and general service at temperatures
up to 800 F. They are well used wherever
durable, inside screw valves are wanted.
The body and bonnet are forged carbon steel

Union Bonnet
Sizes !4 to %-inch

conforming to
ASTM A 105, Grade
11; heavy metal sec­
tions assure liberal
safety.
Bonnet joints: The
bonnet joints are fit­
ted with a corru­
gated soft iron gas­
ket. The % to %-
inch valves have a
union bonnet, the

Working Pressures
Steam, Water, Air,

Gas, Oil, or Oil Vap ar
Temp. Psi Temp. Psi
Deg. Non- Deg. Non-
Fahr. Shock Fahr. Shock
100° 2000 500° 1735
150 1970 550 1640
200 1940 600 1540
250 1915 650 1430
300 1895 700 1305
350 1875 750 1180
400 1850 800 1015
450 1810

Test Pressures
Shell—2175 psi hydrostatic
Seat—2100 psi hydrostatic

Seat tested 100 psi air-under-water

Cross Section, Globe

ring being forged steel. The i to 2-inch valves have a
compact bolted bonnet of the male and female type
equipped with Triplex Steel studs. Both types of joints
are strong, yet are easily taken apart and reassembled.
Disc, seat, and stem: The plug type disc and seat
are ideal for throttling services. Their wide, carefully
finished seating surfaces are unusually resistant to
foreign matter and to wiredrawing. The disc is
Crane “500 Brinell" Stainless Steel. The body seat
ring, screwed into the body, is Exelloy.
The valves feature a swivel disc-stem construction, as

No. 3620 XW
Globe, Screwed

illustrated in the cross sections. Clearances are held to
a minimum, and the seating load, exerted by the end
of the stem on the disc, is much closer to the actual
seating surface of the valve.
The stem, made of Exelloy, is of generous diameter
with long thread engagement in the bonnet. The disc
stem ring is locked to the disc by tack welding and will
not loosen in service.
Stuffing box; repacking: The stuffing box is excep­
tionally wide and deep; it is equipped with a gland and
filled with cut ring packing. The valves, when wide
open, can be repacked while under pressure.
Wheels: Wheels are malleable iron. Sizes i^-inch
and smaller have a dished design Style A wheel; larger
sizes have an oval rim Style D wheel (not illustrated).

Cross Section, Globe

Bolted Bonnet
Sizes 1 to 2-inch

No. 3624 XW
Globe, Screwed

No. 3621 XW
Angle, Screwed

Type
of

Bonnet

Size

Inches

Weights and Dimensions
Pounds, Each

— Prices on Request
Dimensions, in Inches

No.
3620 XW

Globe

No.
3621 XW

Angle

No.
3624 XW

Globe_

Globe Angle Diam­
eter
of

wheel
End
to

end

Center
to top,
open

Center
to

end

Center
to top,
open

Union
Bonnet

%
%
'4
34

1.5
2.6
3.6
6.7

1.5
2.4
3.5
6.5

2’4
3

3’4
4’4

434
5716
6 Vis
7’3/ie

1%
1’4
13/4
2’4

434
5’4 6
6'4
7’4

2'4
2’4

3
3'4

Bolted
Bonnet

1
1’4
1’4
2 ___

11.0
15.0
27.0
44.0 |

5 Vs
6%

7
8%

8%
1034

10'5/16
12%

4
5
6
7

13
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600-Pound Forged Steel Globe and Angle Valves
Outside Screw and Yoke

Small, compact union and bolted bonnet valves for
steam, water, oil, oil vapor, air, and gas mes

Union Bonnet Valves
% to %-inch sizes with screwed
ends; !4 and Ya-inch sizes with

socket-welding ends.

Recommendations: These are compact and rugged valves Inex
K- priced, yet high in quality, they are ideal for a wide variety of semcg
in oil refineries, oil and gas fields, central power high

plants. They offer excellent results on nign
pressure hydraulic lines and on hig pres
sure-temperature steam or oil lines.
The valves are furnished with Class "XW
trim. They are recommended for steam,
water, air, gas, and general service at tem­
peratures up to 850 F and for oil or oil vapor
service at temperatures up to 1000 F.
Body, bonnet, and yoke: The body, bon­
net, and yoke are made of forged carbon
steel conforming to ASTM A 105, Grade 11;
heavy metal sections assure ample strength.
Union bonnet valves have a separate bon­
net and yoke joined by long fine threads.
On bolted bonnet valves, the bonnet and
yoke are forged integral.
Bonnet joint: The bonnet joint is equipped
with a corrugated soft iron gasket for tight­
ness and easy maintenance. Union bonnet
valves have a forged steel union ring. Bolted

Working Pressures
Fluid Temp.

Deg.
Fahr.

Psi,
Non-Shock

Screwed
or

Socket-
Welding
Valves

Flanged
Valves

100° 2000 1440~150 1970 1420
200 1940 1400250 1915 1380
300 1895 1365

Steam, 350 1875 1350
Water, 400 1850 1330

Air,Gas, 450 1810 1305
Oil or 500 1735 1250

Oil 550 1640 1180Vapor 600 1540 1110
650 1430 1030
700 1305 940
750 1180 850
800 1015 730
850 800 600
875 725 525

Oil or
Oil

Vapor

900 600 445
925 520 375
950
975

425
330

310
240

1000 235 170

Bolted Bonnot Valvos
l/i to 2-inch sizes with screwed,
socket-welding, or flanged ends.

Sizes, weights, and dimensions
are shown on the next page.

For description of
materials, see Section 2.

Seat tested 100 psi air-under-water.

Yoke bushing: The long, heavy yoke
bushing has liberal stem-thread en­
gagement. Screwed into the yoke and
tack welded, it is sturdy and secure.
Bolted gland: The bolted gland elim­
inates the danger of weakening ... by
threading .... the yoke legs. Stainless
steel swinging type gland eye bolts,
hinged to the bonnet, hold the forged
steel one-piece gland and gland flange
rigidly in place. The packing load is
easily adjusted; the bolts, quickly
removed when necessary, will not
come off in service.
Stuffing box; repacking: The wide,
deep stuffing box provides liberal
Pi!c i'nS space for a tight seal; it is
tilled with high quality cut ring pack-
ing- 1 he valves, when wide open can

c repacked while under pressure.
heels: Wheels are tough malleable

iron- f-or easjer handling, to i-inch
have a dished design wheel

^ith small, rounded gripping knobs.

bonnet valves have a male and female joint
fitted with Triplex steel studs. Both types
of joints are unusually strong, yet easy to
dismantle and reassemble.
Plug type disc and seat: All valves fea­
ture a Crane plug type disc and seat, well
known for ability to maintain tightness
and for effectiveness on throttling services.
The wide, tapered seating surfaces
offer excellent resistance to foreign
matter and to wiredrawing. The sur­
faces are carefully ground and then are
hand lapped to obtain a fine, mirror­
like finish. The body seat ring has
heavy sections, with a long thread
engagement in the body.
The disc is Crane "500 Brinell” Stain-
kss Steel and the body seat ring is
Exekoy These metals, heat-treated
for high hardness, offer excellent
resistance to wear, seizure, gallinc
erosion, oxidation, and corrosion - for
details, see page 5.
Fxelkw ?1he ValVC Stem’ madc of
Uxelloy, has precision-cut lifting

reads to assure smooth operation
Disc-stem connection: All valves

loosen in service. 8’ 1 111 not

Hydrostatic Test Pressures

Valve Ends Psi
Shell Seat

Screwed 2175 2100
Socket-Welding 2175 2100

Flanged 2175 1550

------------------------ ---------------------------------------139
600-Pound Forged Steel Globe and Angle Valves

Outside Screw and Yoke

Union Bonnet
Valves

No. 3640 XW
Globe

Screwed

No. 3648 XW
Globe

Socket-Welding

Ratings
and

details
on

facing
page.

Monel
trimmed
valves;

page 141.

No. 3641 XW
Angle, Screwed

Flanged valves have
American Standard
B16.10-1957 face-to-
face dimensions. End
flanges comply with
600-Pound American
Standard 616.5-1957
and have a j4-inch
high large male face
with a serrated finish;
other facings, or valves
with 150-pound end
flanges can be fur­
nished. Valves are
faced, drilled, and spot
faced, unless ordered
“faced only".

Socket-welding valve ends comply
with American Standard B16.11-1946.

Bolted Bonnet Valves

No. 3644 XW
Globe, Screwed

No. 3652 XW
Globe, Socket-Welding

No. 3656 XW
Globe, Flanged

No. 3645 XW
Angle, Screwed

No. 3657 XW
Anglo, Flanged

Weights and Dimensions — Prices on Request
Tr
Bon­
net

Size

Inches

Pounds, Each Dimensions, in Inches

Screwed Socket-
Welding

Flanged
FD&SF

Screwed or
Socket-Welding Flanged Dia.

of
wheel

Globe
Valves

Angle
Valves

Globe
Valves

Angle
, Valves

Globe
Valves

Angle
Valves

Center! Center to Depth
of

socket

Center
to

face*

Center to
I ’to
1 end

top, open top, open
Globe 1 Angle Globe Angle

3640 XW 3641 XW 3648 XW — — - 1

¥4 3.7 3.2 3.5 I l’/2 7% 7 ¥16 3
Union % 3.7 3.2 3.5 l’/2 7»/g 7 ¥16 3

i/2 4.8 4.6 P/4 7>¥16 7% 3 ¥2

¥4 9.0 8.4 2 ¥4 9% 9’/g . . . 4
3644 XW 3645 XW 3652 XW 3653 XW|3656 XW 3657 XW|

1/, 6.0 5.6 6.0 5.6 11.0 9.6 113/16 7% 7% % 3% 7% 7% 3 ¥2
3Z 9.5 8.5 9.5 8.5 17.5 16.0 2¥16 9% 8% ’¥16 3%4 934 83/4 4

Bolted 1 14.0 11.5 14.0 11.0 22.0 21.0 | 2¥16 10 8% ¥4 4% 10% 9 5

1%
114

20.5 18.0 20.5 18.0 31.5 28.0 3¥s 11 ¥2 10 ’¥16 4i/2 U3/4 10% , 6
29.5 25.0 29.5 25.0 , 42.0 39.0 3 ¥2 123/4 10% % 4¥4 13 11 % 1 7

2 48.0 42.0 48.0 42.0 62.0 57.0 | 4¥16 14% 12% 1 5¥4 15% 123/4 1 9
Dimensions of end flanges ; drilling templates......

thickness of flange dimensions (see page 330) do not. Dimensions of ring joint c nd special facing $. . . .pages 333 fo 335
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Steel Globe and Angle Valves
For Chlorine Service

No. 1644-TF
Globe, Screwed

No. 1645-TF
Angle, Screwed

13

Globe, Flanged

The illustration above of the
No. 1654-TF shows typical con­
struction of sizes 2-inch and
smaller. For construction of
larger sizes, sec the bottom
sectional view at the right.

Tight, easy seating valves . . . .
disc and Teflon packing ....
services at temperatures up

with Teflon
for chlorine

to 300 F

Tested 300 psi air-under-wafer

These newly designed globe and angle valves are rec­
ommended for use on water-free chlorine gas and
liquid service at temperatures up to 300 F. They are
ideally suited for the severe service conditions en­
countered in chlorine manufacturing and processing
plants, pulp and paper mills, textile mills, water and
sewage plants, etc.
Their Teflon disc seats easily and tightly down and
around hard particles, offering superior control over
product encrustation on the valve seat, a major prob­
lem in chlorine service .... and the wide Teflon-to-
metal seat bearing assures positive closure.

Cross section typical of
sizes 2-inch and smaller

Materials and construction: The valves are the
bolted bonnet, outside screw and yoke type. The
body and one-piece bonnet and yoke are carbon
forged steel (ASTM A 105, Grade II) in sizes 2-inch
and smaller and carbon cast steel (ASTM A 216,
Grade WCB) in sizes 2^-inch and larger. All sizes
have a rugged male and female body-bonnet joint
fitted with a corrugated soft Monel gasket; Triplex
steel stud bolts assure a tight joint.
The disc holder, disc stem ring, and stem are Monel.
The steel gland and gland flange (one-piece on sizes
2-inch and smaller) are held rigidly in place by steel
gland eye bolts; the bolts are easily moved out of the
way when servicing of the valve is necessary, yet they
will not loosen in service.
Teflon disc and Hastelloy “C” seat: The valves
feature a Teflon disc and a Hastelloy “C" body seat
ring. The Teflon disc effects a tight seat.... with con­
siderably less effort than that required for tight
closure of valves having all-metal seating surfaces.
The Teflon disc is tough enough to resist tearing,
gouging, or scoring from hard particles which tend to
accumulate on the seating surfaces in chlorine service,
yet is sufficiently resilient to absorb the particles so
that tight, positive seating is assured.

Cross section typical of
sizes 2 ¥2-inch and larger

Teflon-packed stuffing box: The valves have a wide, deep stuffing box
nlled with Teflon packing. Teflon packing is highly resistant to abrasion and is
unaffected by, and non-contaminating to, chlorine.
Flanged valves: The end flanges of No. 1654 Valves 2-inch and smaller have a
^'in|h..ui e1aCe and conform to the boo-Pound American Steel Flange
inrhraiL I f ' '5”'T7 '?n S*ZeS ?and larger, the end flanges have a Jfr
h’i S conform to the 300-pound class of the same Standard. Both

X-inch male and the J^-mch raised faces have a serrated finish.

Ame*’’can Standard for Face-to-Faceu th C T ™ it T f’l)beV:il?;cS' B16->°->957 • • . .sizes 2-inch and smaller
the ... -pound steel class, and larger sizes, to the 300-pound class.

faced1?? the aoolilabkT are rc£u,arly furnished faced, drilled, and spot
furnished faced^ly Specified C °f the American Standard; they can be

For sizes, weights, and ditensions, see thc fab/Q
at the top of the next page.
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Steel Globe and Angle Valves
For Chlorine Service — cont.

Weights and Dimensions (Inches) — Prices on Request
Size

Inches

No. 1644-TF
Globe, Screwed No. 1645-TF

Angle, Screwed No. 1654-TF
Globe, Flanged—FD & SF

! All
Valves

Diam­
eter
of

valve
wheel

Weight

Pounds
Each

Dimensions Weight

Pounds
Each

Dimensions Weight

Pounds
Each

Dimensions
'lange
ness*

1/4’
male
face

tsna
to

end

Center
to top,
open

Center
to

end

Center
to top,
open

Face
to

face

(*)

Center
to top,
open

End
flange
diam­
eter

End f
Thick
W

raised
face

¥2 6.0 3% 7% 5.4 113/1S 7% 11.0 6% 7% 33/4 ... 9/16 I 3%
% 9.5 4% 9% 8.5 2¥16 8% 17.5 7% 9% 4% % 4
1 14.0 5 Vs 9% 11.0 2%6 83/4 22.0 8’/2 10% 4% ”/i6 5
1% 20.0 6% 11% 18.0 3% 10 6
iy2 29.0 7 12% 25.0 3y2 10% 42.0 9% 12% 6% % 7
2 48.0 8% 14% 42.0 43/16 12% 62.0 11% 151/4 6% 1 9
2% 90.0 11 ¥2 19 71/2 1 10
3 140.0 12% 193/4 81/4 1% 10
4 215.0 14 241/2 10 11/4 14
6 400.0 173/2 30 121/2 P/16 18

*Face to face dimensions include the height of the
facings. End flange thicknesses include the 1/16-
inch raised face, but not the %-inch male face.

For 600-pound drilling templates applying to sizes 2-inch
and smaller, see page 330. For 300-pound drilling tem­
plates applying to sizes 2}/2-inch and larger, see page 329.

Forged Steel Monel Trimmed Globe Valves

Cross Section, Screwed

Weights—Pounds, Each
Size No.

3644 A
No.

3656 A
Globe Globe

Inches Screwed Flanged

Dimensions and tests of the
Nos. 3644 A and 3656 A
are the same, respectively,
as those for the Nos. 3644
XW and 3656 XW valves
shown on pages 138 and
139.

¥2 6.0 11.0
3/4 9.5 17.5
1 14.0 22.0
l’/2 29.5 42.0
2 48.0 62.0

Teflon Packed — For Corrosive Services

These rugged valves are patterned after the boo-Pound
Forged Steel Globe Valves shown on pages 138 and 139.
Recommendations: No. 3644 A and No. 365b A Valves
are used on refining units in the petroleum industry
and for various processes in chemical plants where high
quality Monel trimmed steel globe valves are desired.
The valves offer good service in hydrofluoric alkylation
units handling anhydrous H.F., and where mixtures of
the acids and hydrocarbons are found. They are not
recommended for aqueous solutions of hydrofluoric acid
where the concentration drops below 80 per cent H.F.
Materials and design: The valve body and one-piece
bonnet and yoke are made of carbon forged steel (ASTA1
A 105, Grade II). The male and female body-bonnet
joint is fitted with a soft iron gasket and Triplex steel
studs. The valves have a ball-to-350 seat. I he disc,
body seat ring, stem, and disc stem ring are Monel.
Stainless steel swinging eye bolts hold thc forged steel
one-piece gland and gland flange rigidly in place.
Stuffing box: The wide, deep stuffing box is filled with
Teflon packing to provide a tight stem seal, long packing
life, and maximum safety.
Flanged valves: End flange and face to face dimensions
conform, respectively, to the boo-Pound American Stand­
ards Bib.5-1957 for Steel Pipe Flanges and Bib. 10-1957
for Face-to-Face Dimensions of Ferrous Globe Valves.
End flanges have a hj-inch high large male face with a
serrated finish; for drilling templates, see page 330.
Elanged valves will be furnished faced, drilled, and
spot faced, unless “faced only is specified.

Monel trimmed steel gate valves... .page 120

No. 3644 A
Globe, Screwed

Globe, Flanged

Prices on Request
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Screwed and Socket-Welding
1500-Pound Cast Steel Globe Valves

Bolted Bonnet-Outside Screw and Yoke

Cross Section, Screwed

No. 3844 U
Globe, Screwed

13

No. 3852 U
Globe, Socket-Welding

Hydrostatic Test Pressures
Shell—5400 psi Seat—3700 psi

Valve seat is tested 100 psi air-under-wafer.

These small 1500-pound valves ex­
cept for heavier, more rugged metal
sections are similar to, and feature
the same swivel plug disc design as,
the 6oo-pound bolted bonnet valves
described on pages 138 and 13g.

Recommendations: The valves
are ideal for the severe services en­
countered in oil refineries and mod­
ern power plants, on high pressure
hydraulic installations, and on high
pressure-temperature steam lines.
Equipped with Class "U" trim, the
valves are suitable for steam, water,
air, gas, oil, oil vapor, and general
service at temperatures up to 1000 F.
Materials: The body and yoke bon­
net are cast from carbon steel con­
forming to ASTM A 216, Grade
WCB. The male and female body­
bonnet joint has a steel gasket to
assure tightness and ease of main­
tenance. Body studs are Triplex
steel. The stem is Exelloy, an AISI
Type 410 stainless steel. Precision
cut stem threads assure smooth
operation.
The body has an integral seat. Both
the seat and the carbon steel disc
are faced with Stellite and offer
excellent resistance to wear.
Wheels are made of malleable iron.
Sizes Vi and %-inch have a Style

A dished design wheel with round
gripping knobs around the outer edae
(not illustrated).

Working Pressures
Steam, Water, Oil, Oil Vapor

Temper­
ature

Fahr.

Psi

Non­
Shock

Temper­
ature

Fahr.

Psi

Non­
Shock

100° 3600 650° 2580
150 3550 700 2350
200 3500 750 2125
250 3450 800 1830
300 3415 850 1500
350 3375 875 1305
400 3330 900 1115
450 3255 925 945
500 3125 950 770
550 2955 975 600
600 2770 1000 430

Design features: In addition to
their compact, durable construction,
the valves have many refinements
usually found only in larger size high
pressure valves, such as a deep stuff­
ing box and heavy yoke bushing
with liberal stem-thread engagement.
The bolted gland avoids threading
.... and thereby weakening of ... .
the yoke legs. Stainless steel swing­
ing eye bolts hold the steel one-piece
gland and gland flange rigidly in
place; the bolts will not come off in
service. The packing load is easily
adjusted.
Repacking: The valves, when wide
open, can be repacked while under
pressure.
Standard: Socket-welding valves
comply with American Standard
Bi6.11-1946 for end dimensions.

Inches
~%~

%
1
i%

l¥z
2

Weights and Di

Description of material.

Prices on Request
Dimensions, in Inches

Socket-Weldinc

Size Pounds, Each |
No.

3844 U

Screwed
_ Ends

No.
3852 U

Socket-
Welding

Screwed
bnd
to

end
Center

to
end

12.4
16.0
25.0
39.0
46.0
88.0

12.4
16.0
25.0
39.0
46.0
88.0

w
5'/2
6%
7%
7’/2

L91/2

2%
. 3%

3%
3%
4%

• • Section 2

End
to

end
Center

to
end

Depth
of

socket

Center
to top,
open

Dia.
of

wheel

4% 2’/16 % 10 4
5% 2U/16 U/16 9% 5
‘’’/a 3V16 ¥4 11 Vs 7
7’/s 3®/16 13/16 13% 8
7% 311/i6 % 14% 9
9¥S_ 41 */16 1 17¥s 14

143

Temp.

400 600 900 2500 400 600 900 1500Deg.
Fahr.

‘Where welded con­
struction is used,
consideration should
be given to the possi-
bility of graphite
formation on Carbon
Steel at temperatures
above 775 F.

be given to the possi­
bility of excessive oxi­
dation (scaling) when
No. 5 Chromium-
Molybdenum Steel is
used at temperatures
above 1 100 F.

tion of Section 1, Power Piping of
the ASA Code for Pressure Piping.
B31.1, is subject to the same maxi­
mum temperature limitations
placed upon piping of the same
general composition in Table 2a,
1955 edition thereof.

:Product used within the ju­
risdiction of Section 1. Power
Boilers of the ASME Boiler
and Pressure Vessel Code, is
subject to the same maximum
temperature limitations
placed upon the material in
Table P7, 1959 edition thereof.

Cast Steel Globe and Angle Valves
_ ,, , Working Pressures
For Valves Described on Pages 144 to 149

Valves with “XR” trim. ... for steam nr> m sen c rValves with “X” trim m up to 850 F........... for water, air, gas, or oil up to 500 F
Valves with “U” trim. . .’.'.‘j for steam un 'mj™ p...................for oil or oil vapor up to 1100 F  bream up to 1200 F................... for oil or oil vapor up to 1200 F

300 ! 400 600 900 1500 2500
Pound! Pound Pound Pound i Pound Pound

150
Pound Pound Pound Pound Pound Pound Pound

No. 5 Chromium-Molybdenum Alloy Steel
(ASTM A217, Grade C5—made to order)

300

c i r> . Working Pressures—Pounds per Square Inch, Non-Shock
For 150-Pound Screwed Valves and 150 to 2500-Pound Flanged or Butt-Welding End Valves

Carbon Steel1
(ASTM A216, Grade WCB)

1500300

100°
150
200
250

275
255
240
225

720
710
700
690

960
945
930
920

1440
1420
1400
1380

2160
2130
2100
2070

3600
3550
3500
3450

6000
5915
5830
5750

1 1 I

At temperatures lower than 700 F,
ratings for these valves arc the
same as those shown at the left

for the Carbon Steel Valves.

300
350
400
450

210
195
180
165

680
675
665
650

910
900
890
870

1365
1350
1330
1305

2050
2025
2000
1955

3415
3375
3330
3255

5690
5625
5550
5430

500
550
600
650

150
140
130
120

625
590
555
515

835
790
740
690

1250
1180
1110
1030

1875
1775
1660
1550

3125
2955
2770
2580

5210
4925
4620
4300

700
750
800
850

110
100
92

282

470
425
365

2300

635
575
490

24OO

940
850
730

=600

1410
1275
1100
2900

2350
2125
1830

:1500

3920
3550
3050

=2500

485
450
415
385

645
600
555
510

965
900
835
765

1450
1350
1250
1150

2415
2250
2080
1915

4025
3745
3470
3190

875
900
925
950

275
270
2603
2553

2260
2225
21903
21553

2350
2295
22503
22053

25 25
2445
23753
23103

2785
=670
25653
24653

=1305
211I5

29453
"-770s

=2180
=1855
215703
=12853

365
350
335
315

490
465
445
420

735
700
665
635

1100
1050
1000
950

1830
1750
1665
1585

3055
2915
2775
2640

975
1000
1025
1050
1075

2503
2403

21203
2853

21603
21153

22403
21703

23 603
225 5 3

=6003
!4303

210003
27153

300
250
215
180
145

400
335
285
240
195

600
500
430
355
290

900
750
645
535
435

1500
1250
1070
890
730

2500
2085
1785
1485
1215

1100
11251
U504
11754
12004

115
95
75
65
50

150
125
100
85
70

225
190
150
125
105

340
285
225
190
155

565
470
375
315
255

945
785
630
530
430

Recommendations: Valves with “XR” trim are
particularly satisfactory for steam, water, air, gas,
and other non-lubricating, relatively non-corrosive
fluids such as gasoline, fuel oil, etc.; also for oil o
low viscosity such as used in hydraulic systems,
especially where seating loads are extremely hig

1 hey are recommended for temperatures up to 50
F on steam and up to 500 F on all other services.
Valves with “X” trim should be used for oil or oil
vapor at temperatures over 500 F (up to 1 *°°  '
and for most corrosive and unrefined oils regar
of temperature. For lubricating oils up to 5°° •
either “X” or “XR” should give equal satisfactio .
Valves with “U” trim are provided primarily for high
temperature steam, oil, and oil vapor sen,ce
where a premium trim is desired for extremely
service conditions.
Cold service: Between minus 20 F and plus 100
ratings shown in the table for 100 F will app >•

For temperatures below minus 20 F, steels with suit­
able impact strength must be used; pressure ratings
for such steels will be the same as shown for 100 F.
Gaskets: The use of these ratings for flanged valves
requires gaskets conforming to requirements set
forth in ASA B16.5-1957. The user is responsible for
selecting gaskets of dimensions and materials capable
of withstanding the required bolt loading without
injurious crushing, as well as being suitable for the
service conditions in all other respects.

13

Flange facings: Flanged valves of the 150 and 300-
pound pressure classes regularly have Mg-inch raised
faces; those of 400-pound and higher pressure classes
have %-inch male faces.
ASA and API Standards: Crane pressure-tempera­
ture ratings agree with ratings listed in the American
Steel Flange Standard, B16.5-1957, and in the
American Petroleum Institute (API) Standard No.
600, Fourth Edition. 1958.
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Cast Steel Globe and Angle Valves

Crane Cast Steel Globe
and Angle Valves are
rugged and substantial
in construction. Made
from carefully selected
materials and of im­
proved designs, they
possess the necessary
qualifications to meet
the severe demands of
modern installations.
Recognizing the service
requirements they must
satisfy—accurate control
and regulation of flow—
extreme care has been exercised in their design,
particularly in the case of the disc and seat. For steam
and general service, the wide bearing of the plug
type disc is exceptionally well suited. Oil services
are more efficiently served by a ball-shaped disc
contacting a beveled seat in a line bearing.
To avoid the difficulties attending the operation
of the larger size or higher pressure valves when

used under maximum
working pressures, these
valves are regularly fur-
ished with gearing. In
addition to facilitating
operation, the gearing
assures accurate regula­
tion of flow.
The valves are available
in a wide range of sizes,
in 150, 300, 400', 600,
qoo, 1500, and 2500-
pound pressure classes,
and with screwed,
flanged, or butt-welding

ends, as required. Prices of valves of each pressure
class', as well as dimensions of the 2500-pound
valves, are furnished on request.
Regularly furnished with various kinds of trim as
described below, the valves are suitable for a variety
of services. They are particularly suited for the
severe services so common in modern industrial
and power plants, and in oil refineries.

150-Pound
300-Pound
400-Pound
600-Pound
900-Pound

1500-Pound

Hydrostatic Test Pressures, in Psi _____

Pressure
Class

Screwed
Valves

Flanged and
Butt-Welding Valves

Shell | Seat Shell | Seal

350 425 350

7100 775

1450 1000

2175 1550

3250 2250

5400 3700

Valve seats are tested 100 psi air-under-water.

for working pressures, see page 143.

Specification of Materials
Valves of all pressure classes are regularly made of
Crane Carbon Steel, conforming to ASTM Specifi­
cation A 216, Grade WCB.
The valves are furnished with a variety of trim
materials, as indicated below. Orders should specify
both the catalog number and letter suffix; catalog
numbers are listed under the valve illustrations on
page 146 and also in the weight table on page 147.

When specified, the valves can be made to order of
Crane No. 5 Chromium-Molybdenum Alloy Steel
(ASTM A 217, Grade C 5), as well as a variety of
other alloy steels. Crane cast carbon and alloy
steels are described in detail on pages 6 and 7.
Valves made of Crane No. 5 Alloy Steel are recom­
mended particularly for extremely severe oil or oil
vapor services.
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Trim Names of Parts

| fExelloy

§Soft Iron |

Not
listed

’Class “X”
Oil or Oil Vapor

900
Pound
Valves

300
Pound
Valves

400
Pound
Valves

1500
Pound
Valves

2500
Pound
Valves

♦Class “U”
Steam, Water.

Oil, or Oil Vapor

♦Class “XR"
Steam, Water,

or Oil

2500-pound
valves with
"XR" trim

are not
regularly
furnished.

600
Pound
Valves

Carbon Steel

Stem
Bonnet Gasket
Bonnet Stud Bolts ’ 

Disc
Body Seat Ring |
Stem [
Bonnet Gasket [
Bonnet Stud Bolts : Soft Steel Ring Joint Gasket

lives are furnished with studs.)
Carbon Steel _

Stdliu i ! .rlxtn Steel 

 
Stellite 1 a< 1 1 arbon Steel

Exelloy
S'l!! ' ‘ King Joint Gasket

I riplex Steel

150
Pound
Valves

Body and Bonnet i

Body and Bonnet
Disc 
Body Seat Ring

♦For detailed service recommendation-., see page
tExelloy or Exeiloy-Faced Carbon Steel. ^Corrugated Soft

Disc 1 Exelloy_______________________ I
Body Seat Ring|______________________________ Exelloy
Stem  I Exelloy
Bonnet Gasket | Corrugated Soft Iron |Soft Steel Ring Joint Gasket

i Bonnet Stud Bolts I Triplex Steel (150-pound valves are furnished with studs.)
. Body and Bonnet I_____________________ Carbon Steel

] No. 49 Nickel-Alloy
I Exelloy
I_ Exelloy
I Corrugated Soft Iron j
1

Additional description
2500-pound valves..

...pages 145 to 148
....................page 149

Sizes and weights.
Dimensions.......... ■-page 147

■ - page 7 48 Gearing page j 49
^ascription of materials. . . .Section 2

Cast Steel Globe and Angle Valves
Crane Steel Globe and Angle
Valves embody many refine­
ments in design and materials.
Disc and seat: The “XR”
trimmed valves (forsteam, water,
or general service) and “U”
trimmed valves (forsteam, water,
oil, or oil vapor service) in sizes
6-inch and smaller have a plug
type disc and seat (illustrated at
left); the 8-inch size has a flat
disc and seat (not illustrated).
The 2-inch valves do not have a
disc stem guide.
All sizes of “X” trimmed valves
(for oil or oil vapor service) are
furnished with a 35° taper seat
and a ball shaped seating face
on the disc (illustrated at right).
Body seat ring: All valves have
the shoulder-type screwed-in
body seat ring for utmost tight­
ness and security; in “U”
trimmed valves, the rings are
also seal brazed or seal welded. Ball Typo Disc

Body and bonnet: The body and bonnet have
heavy metal sections with liberal reinforcement at
points subjected to greatest stress. The bonnet is
fitted with a stem hole bushing.
Bonnet joint: A ring-type bonnet joint holds pres­
sure easily on the 400, 600, qoo, 1500, and 2500-
pound valves, assuring tightness and maximum
strength. On 150 and 300-pound valves, a close­
fitting male and female bonnet joint retains the
gasket and accurately centers the working parts.
The 300-pound and higher pressure valves have
through stud bolts in the bonnet joint. The 150-
pound valves employ studs, threaded into the bon­
net flange on the body.
Stuffing box: The stuffing box on all valves is
deep, assuring tightness and long packing life. The
stuffing box is the lantern-type on all except the

1 5°*pound  valves. When wide open, the valves can
be repacked while under pressure.

When orders so specify, flanged valves can be
furnished faced only.
Flange facings: The 150 and 300-pound flanged
valves are regularly furnished with an American
Standard Vie-inch raised face on the end flanges; the
400, 600, 900, 1500, and 2500-pound flanged valves
regularly have a ^-inch male face (large male).
When so ordered, valves can be furnished with other
types of facings, such as ring joint, female, tongue,
groove, etc.; see pages 332 to 335.

Finish of flange faces: The Ffe-inch raised faces
of the 150 and 300-pound valves and the J^-inch
male faces of the 400-pound and higher pressure
class valves are regularly furnished with a serrated
finish.
A smooth finish can be furnished on the raised or
male faces, when specified.

American Standard: In design and materials,

Sizes and weights. . . .page 1 47
Dimensions page 1 48

Gland: A two-piece ball-type gland and
flange assure even pressure on the packing
binding on the stem. The gland flange is held in
place by swinging eye bolts; the bolts wi no
loosen in service.
Stem: The stem is of liberal diameter and has un­
usual strength. Threads are clean and accura e
cut and have long engagement with the yoke
ing. The stem and disc are held together by a
stem ring, which permits the disc to swivel.
Drilling: Flanged valves of each pressure class are
furnished with the end flanges faced, dri e ,
spot faced (FD & SF) unless otherwise ordered.

Pressure-temperature ratings... .page 143
Service recommendations.............page 143

Crane Cast Steel Globe and Angle Valves exceed the
requirements of Standards issued by the American
Standards Association.
The butt-welding valve ends and the dimensions and
drilling of end flanges on flanged valves conform to
the American Steel Flange Standard, Bib.5-1957,
for their respective pressure class.
Flanged and butt-welding valves conform to the
American Standard for Face-to-Face and End-to-
End Dimensions of Ferrous Flanged and Welding
End Valves, Bib. 10-1957, for their respective pres­
sure class. This Standard does not include 31/2-inch
steel valves.

Specification of materials. . . . . .page 144
Catalog numbers... .pages 146 and 147
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Cast Steel Globe and Angle Valves

Globe, Screwed
No. 142 X or XR....................150-Pound

FlangedGlobo,
No. 143 X, XR....
No. 151 X, XR, or
No. 161 X, XR, or
No. 171 X, XR, or
No. 183 X, XR, or
No. 189 X, XR, or

............... 150-Pound
U............ 300-Pound
U............ 400-Pound
U............ 600-Pound
U............ 900-Pound
U..........1500-Pound

For ratings, mafer/ah, and genera! description, see pages 143 to 145.

SewpS1 toed otoh? plgeiTstos IndTefghi"

see the facing page.
. ;nrlirate valves suitable for oil or oil

“X” suffixed catalog num rs ta]og numbers indicate valves suit­
vapor service .... XR suffix Service .... and “U" suffixed
Stognumta'indtote valves for steam, water, oil, or oil vapor service.

For complete service recommendations and pressure-temperature ratings,
see pageP>43; for specification of materials, see page 144.
Ball-bearing yoke; gearing: In the larger sizes of the 300-pound and
big er pressure classes, the valves are regularly equipped with a ball-
mgnci picas bearing yoke and either bevel or spur

gearing; for sizes so equipped, refer
to the right hand column in the table
on the facing page.

Globo, Butt-Wolding
No. 143/2 X, XR...................150-Pound
No. 151/2 X, XR, or U......... 300-Pound
No. I6I/2...XR, or U......... 400-Pound
No. 171/2 X, XR, or U......... 600-Pound
No. 183/2 X, XR, or U......... 900-Pound
No. 189/2 X, XR, or U.... 1500-Pound

Gearing is described on page 14g;
orders must specify whether bevel or
spur gears are wanted. Also, if speci­
fied, such sizes can be furnished
without gears (plain bearing yoke).
Drilling: Flanged valves are regu­
larly furnished faced, drilled, and
spot faced to the corresponding pres­
sure class of the American Steel
Flange Standard, B16.5-1957. They
can be furnished faced only, when
specified.
Butt-welding valves: Unless other­
wise ordered, 150 and 300-pound butt­
welding valves are bored to match the
inside diameter of Standard pipe (the
heaviest weight on the 8-inch size).
For all other pressure classes, orders
must specify the diameter of the bore
(inside diameter of pipe).

Anglo, Flangod
No. 145 X, XR....................... 150-Pound
No. 153 X, XR, or U............ 300-Pound
No. 163 X, XR, or U............ 400-Pound
No. 173 X, XR, or U............ 600-Pound
No. 185 X, XR, or U............ 900-Pound

Anglo, Butt-Wolding
No. 173/2 X, XR, or U .... 600-Pound

When ordering, be sure to specify
the catalog number and suffix.

For sizes and weights, see the next page; for dimensions, see page 148

By-pass: The valves can be equipped
with a by-pass when specified; infor­
mation on request.

Motor operation: To facilitate oper­
ation, the valves can be equipped
with an electric, air, or gas motor;
see pages 266 to 270.

Sizes smaller than listed on the
facing page: When 600-pound valves
are desired in sizes smaller than
listed, use the forged steel valves
described on pages 138 and 139.
When 400 and goo-pound flanged and
butt-welding globe valves are desired
in sizes smaller than listed, use valves
ol the next higher pressure class.
W hen 1500-pound screwed and socket­
welding globe valves are desired in
sizes 2-inch and smaller, use the steel
valves shown on page 142.
Ordering; Orders should speci fy the
catalog number and suffix.

147

Cast Steel Globe and Angle Valves
____-----------------------------------------Types, Sizes, and Weights — Prices on Request

Valve
Type

Pressure
Class

Valve
Ends

Catalog
No.

Weights in Pounds, Each
___ For Valve Sizes (Inches) Indicated

Sizes
Regularly

Furnished with
Ball-Bearing
Yoke & Gears

2 2i/2 3* , 3% 1 4 5 6 ' 8

Screwed 142 X
142 XR

41
41 1

...
1 1 ...

1 • ■ •
150-Pound Flanged 143 X

143 XR
47
47

64
64

80
80 1 100

1 140
| 140 190

; 250
; 250

| 420
i 420

Butt-Welding 143i/2 X
1431/2 XR

34
34 53

75
75

120
120 150

1 220
| 220 1 395

300-Pound

Flanged
151 X
151 XR
151 U

82
82
82

90
90
90

120*
120*
120*

170
170

220
220
220

280
280

390
390
390

740
740
740

8-inch
Butt-Welding

1511/2 X
1511/z XR
1511/2 U

62
62
62

80
80
80

105
105
105

180
180
180

350
350
350

640
640
640

400-Pound
Flanged

161 X
161 XR
161 U

Use 600-Pound Valves.
250
250
250

350
350
350

500
500
500

820
820
820 6 and 8-inch

Butt-Welding I6II/2 XR
1611/2 U

Use 600-Pound
Valves.

230
230

315
315

510
510

900
900

Globe

600-Pound

Flanged
171 X
171 XR
171 U

90
90
90

110
110
110

160*
160*
160*

215
215
215

320
320
320

480
480
480

640
640
640 5 and t>-inch

Butt-Welding
1711/2 X
1711/2 XR
1711/2 U

78
78
78

100
100
100

130
130
130

230
230
230

450
450
450

560
560
560

900-Pound

Flanged
183 X
183 XR
183 U

Use the
1500-Pound

225
225
225 ...

390
390
390

920
920
920 4 and 6-inch

Butt-Welding
1831/z X
183i/2 XR
1831/2 U

Valves
listed below.

180
180
180

330
330
330

650
650
650

1500-Pound

Flanged
189 X
189 XR
189 U

215
215
215

320
320
320

460
460
460 3-inch

Butt-Welding
1891/z X
1891/2 XR
1891/2 U

160
160
160

265
265
265

425 !
425
425

:::
150-Pound Flanged 145 X

145 XR
38
38

56
56

70
70

no '
110 ' ' ' 1160

210
210

360 1
360 1

300-Pound Flanged
153 X
153 XR
153 U

72
72
72

90
90
90

120*
120*  :
120* 150

200 1
200 1
200 I 285

370
370
370

680 1
680
680 |

8-inch

163 X 1 Use oOO-Pound 235
235
235

340
340
340

385
385
385

685 I
685
685 |400-Pound Flanged 163 XR

163 U
Valves. 6 and o-incn i

13
Angle

Flanged
173 X
173 XR
173 U

120
120
120

180*
180*
180*

200
200
200

315
315

_315^

500
500
500

630
630
630 j

5 and 6-inch600-Pound
Butt-Welding

1731/2 X
1731/2 XR
1731/2 u

110
110
110

130
130
130

170
170
170

370
370
370

490 '
490
490

900-Pound Flanged
185 X
185 XR
185 U

'''
230
230
230

370
370
370

1000
1000
1000 j

1
4 and 6-inch

‘When 3-inch 300 and 600-pound flanged valves with""f.,jO1
are to be bolted to Cranelap joints, orders must sospec fy . Agroou.
of special pitch diameter is required, see page

General description.................. pages 7 43 to 146
Dimensions.................................................page 148
Gearing and 2500-pound valves... .page 149
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Cast Steel Globe and Angle Valves

Globe
Flanged

Angle
Flanged

Angle
Bult-Welding

ring joinrfacingUarCnatobbTb°okncd toT** 'T*VeI With
orders must s0 specify; a Cr0'V( f f Cran^P Joints,
meter ,s required; Vd&Pitch

are made only in the 601,
pound class in sizes 2 ];

3, 4, 5, and 6-inch.

Pressure-temperature ratings. . . .page 143
General description.........pages 144 to 147
2500-pound valves........................pag0 ; 4g

Dimensions, in Inches
All dimensions shown below apply to valves without gears; di­
mensions "HH" and "H” apply also to valves with gears. F°rs,z®s
regularly furnished with gears, see asterisked I ) no e a rig

ring joint facing

meter is required'-' see °f, spccial P'o, sec page 334 for dimensions. "
Templates for drillino
Special facings 329 to 331
Tops and drains for’valvo/090’ 332 '° 335

............. page 403

13

Class Size Globe Valves Angle Valves
Flanged or

Butt-Welding!

All
Valves

L
Flanged Butt-Welding | Screwed

HH j K HH K 1 JJ K H K

150
Pou nd

2
2%
3
3%

8
8%
9%
10%

133/4
141/2
16%
171/4

8
8%
91/2

133/4
Ui/2
16%

8 133/4 4
41/4
43/4

121/2
13
15

8
8
9
9

4
5
6
8

H1/2
14
16

191/2

193/4
23

241/2
26

Ui/2
14
16

191/2

193/4
23

241/2
26

53/4
7
8

1 93/4

173/4
203/4
213/4
23%

10
10
12
16

300
Pound

2 1
2%

13
3‘/z 1

101/2
111/2
121/2
131/4

173/4
19

201/2
221/2

101/2
Ui/2
121/2

173/4
19

201/2

I 51/4
53/4
6I/4

1 6%

173/4
19

20%
22%

9
10
10
12

4
5
6
8

14
153/4
171/2
22

243/4
261/z
293/4
361/2

14

171/2
22

243/4

293/4
36i/2

1 7
7%
83/4

1 11

243/4
26%
293/4
36%

14
16
18
24

400
Pound

4
5
6
8

16
18

191/2
231/2

251/4
281/z
311/4
381/4

16
18

191/2
231/2

251/4
28%
311/4
381/4

8
9

93/4
II IP/4

251/4
28%
311/4
381/4

14
18
20
27

600
Pound

2
2%

t3
3%

ll’/2
13
14
15

19
211/4
23%

25

11’A
13
14

19
211/4
23%

61/2
7

1 7%

21’A
23%

25

10
12
121 14

4

I 6

17
20| 22

I 27%
i 303/4
, 35

17
20
22

271/2
303/4

35

I 8%
101 II

27%
303/4

35

1 18
20
74

900
Pound

3
4

1 6

1 15
18

1 24

I 24
29%
373/4

15
18
24

24
29’A
373/4

II 71/2
9
12

24
29%
373/.

I 12
20

1500
Pounc

tAngle

1 2
| 2%
i 3

butt-v

I 14'/2
16%

1 I8I/2
'elding \

. 25%
28%
33i/2

alves

i 141/2
1 16%

18%
tWhc

I 25%
1 28%
' 33%
n 3-incl 300 and

14
18
24

*Ball-bearing yoke; gearing:
Crane Cast Steel Globe and
Angle Valves, in the larger
sizes of the 300-pound and
higher pressure classes, are
regularly furnished with a
ball-bearing yoke and spur or
bevel gears, as follows:

300-Pound.....................8-inch
400-Pound......... 6 and 8-inch
600-Pound......... 5 and 6-inch
900-Pound......... 4 and 6-inch

1500-Pound.................... 3-inch
Orders must state whether
spur or bevel gears are wanted;
see page 149 for description.
When specified, the above
valves can be furnished with­
out gears (plain bearing yoke).
Note: All dimensions apply to
valves without gears. Face to
face (HH) and center to face
(H) dimensions also apply to
valves with gears; for addi­
tional dimensions of geared
valves; see page 14g.
Face to face: The 150 and
300-pound flanged valves are
regularly furnished with a
kfg-inch raised face; valves
of the 400-pound and higher
pressure classes have a
inch high large male face.
The face to face (HH) and
center to face (H) dimensions
include this facing.
Flanged and butt-welding
valves conform to the Ameri­
can Standard for Face-to-Face
Dimensions of Ferrous Flanged
and Welding End Valves,
B16.10-1957. This Standard
does not include steel valves
in the 3^-inch size.
Ordering: When ordering,
specify catalog number and
suffix; see preceding page-

Cafalag Nos. end weights. page 147

cru-vi

Dimensions, in Inches

T

13

Prices,
weights, and
dimensions
on request.

Gearing, bonnet, and yoke
are shown turned 90° from
position regularly furnished

Bevel Gearing
With Ball-Bearing

Yoke Sleeve for Steel
Globe and Angle Valves

Valve ; Spur Bevel

2500-Pound Cast Steel
Gl©be and Angle Valves

----- ------ --------------------- ]49
Gearing for Cast Steel Globe and Angle Valves

20
18
24

used at the maximum recommended
Such valves, there­
fore, are regularly
equipped with a
ball-bearing yoke
sleeve and either
bevel or spur gear­
ing; for valves
so furnished, see
table.

Class Size P Q R S

300-Pound 8 93/8 44 15 38
D j 6 8% 40% 13>4 34%400-Pound________ 8 ,103/4 48% 17% 41%

For high-pressure, high-temperature steam, 01 ,
similar service in central stations and ,,nu-fable.
Crane Pressure-Seal and Lip-Seal Bonnet a t t0
They embody many excellent features whic
long life and efficient operation. Refer to - cc i •>■______

Large size or high pressure steel globe and angle valves
without gearing would be difficult to open or close when

working pressures

In addition to
facilitating opera­
tion, the gearing
provides closer
control of flow
under the severest
service condi­
tions.

Bevel gearing: Globe and angle valves
equipped with bevel gearing will have the
pinion shaft extending at right angles to
the run of the valve with the handwheel on
the left side when facing the port opening
from above the valve seat.
Spur gearing: Spur gearing will have

the pinion shaft, extending upward, parallel to the main valve
stem, with the hand wheel above the gearing and on the left side
when facing the port opening from above the valve seat.
Ordering: Orders should specify whether bevel or spur gears are
wanted. Orders for gearing placed in positions other than those men­
tioned above must clearly indicate what is wanted.

Crane 2500-Pound Cast Steel Globe and Angle Valves are aval -
able in the 1 H>, z, zko, 3,4,5. and B-inch sizes, with either flanged or
butt-welding ends. In addition, the globe valves are made in the
?.(, 1, and ij^-inch sizes, with either butt or socket-welding ends.
The valves can be furnished with Class X trimming tor oil and oil
vapor or with Class "U" trimming for steam, water, oil, and oil vapor
The “U” trimmed valves have a plug type disc, t e 111 cc
have a 350 taper seat and a ball shaped seating face on the disc.
Globe and angle valves in sizes 3-inch and larger are regularly equipped
with a ball-bearing yoke and gearing, to facilitate operatic .

... ...........page 143
Working pressures and service recommendations.. ..................General description and specifications of materials...-pages 144 and

Spur Gearing
With Ball-Bearing

Yoke Sleeve for Steel
Globe and Angle Valves

Spur Geared

2500-Pound
Cast Steel

Globe Valve

Dimensions not shown are the same as
for valves without gears; see page 148

600-Pound ■ 5
6

85/g 40% 13% 34%
93/g 43% 15 37%.

18
20

900-Pound 4 i 8% 393/4 13% 34 18
6 103,4 471/4 17% 40% 24

1500-Pound 3 934 42% 15 36% 20
2500-Pound On application
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150------------ --------------------------------- -------
6000-Pound Hydraulic

Forged Steel Globe Valves
Plug Type Disc

Test Pressure
6500 psi hydrostatic

Recommendations: These forged steel
globe valves are recommended for severe
and extremely high pressure service on
hydraulic lines not subject to shock.
They have very heavy metal sections
and are exceptionally rugged.
Plug type disc and seat: The plug
type disc and seat are unusually re­
sistant to wiredrawing and to foreign
matter. The wide tapered seating sur­
face permits easy regulation of flow
when throttling.
The seat bushing is made of Exelloy and
can be renewed easily. The disc is made
of bronze.

Working Pressure
6000 psi cold water or oil, non-shock

i-inch and smaller and is bolted to the
body on the i %-inch size.
Disc-stem connection: Sizes i-inch
and smaller have an integral disc and
stem, as illustrated in the cross section
at the left; the i J^-inch size has a sep­
arate disc and stem with a swivel type
connection.
The stem, in all sizes, is bronze.
Stuffing box: The valve stuffing box
is large and deep, is filled with high
grade packing, and is equipped with a
gland.
Repacking: The valves, when wide open

Cross Section
Globe

No. 225 H
Globe

Screwed

Body and bonnet: The body is a solid
forging and is made of steel conforming
to requirements of ASTM Specification
A 105, Grade II. The bonnet, made of
bronze, is screwed into the body on sizes

can be repacked while under pressure
Seat opening: The diameter of the
port opening in these valves is slightly
smaller than the inside diameter of
Extra Strong Pipe.

Weights and Dimensions — Prices on Request

The 1 Ya-inch size (not illus­
trated) has a bolted bonnet
and a separate disc and stem.

No. 225 H
Globe

Size

Inches

Weight

Pounds
Each

Dimensions, in Inches
End

to end
Center
to end

Center
to top,
open

Center to
end of
handle

y4
%

_____ ’A______

3.6
3.6
6.0

27s
2%
3%

1716
1716

1’716

674
674
7%

378
378
372

74
1

______ P/4

14.5
20.0
37.0

5
5’/4

____ 7___

272

2%
372,

974
1074
12%

474
5

574

13

Stop Drainage Waste!
When steam lines or steam heated equip­
ment are not fully drained, waste is
inevitable All too frequently accumu­
lation of condensate robs steam of its
heat. Excessive heating costs, unsatis­
factory operation, and sometimes dam­
aged equipment are the results.

nrnvvilnVertec* ®Pen Float Steam Traps
n , H a comPlete and efficient method

in8 condensate from piping, coils,
stcarr> heated equipment of

desien ^°W in price anci simPle in
ser .7 ' Slve long and trouble-free
service Seepages 2,-0 and 251.

151
SECTION 14

Crane Steel Check Valves
(Including Pipe-Line Valves)

Forged Steel Lift Check
600-Pound, Union Cap..
600-Pound, Bolted Cap.
6000-Pound Hydraulic..

pages 1 52 and 1 53
pages 152 and 153
.................page 1 60

Cast Steel Lift and Swing Check
(2-inch and Smaller)
600-Pound Ball Check........................... nnn„ i <1
600-Pound Swing Check..................................................................... page 154

Cast Steel Swing Check
(150, 300, 400, 600, 900, and 1500-Pound)
Pressure-Temperature Ratings.............................................................page 156
Specification of Materials....................................................................page 157
Description.............................................................................................page 158
Sizes, Weights, and Dimensions..........................................................page 159

With Lever and Weight...................................................................... page 157
2500-Pound.......................................................................................... page 160

Cast Steel Pipe-Line Swing Check
Class 600.............................................................................................. page 155

Crane forged steel check valves, and cast steel check valves indicated
above as being available in sizes 2-inch and smaller, are frequently
considered general utility valves. They are used in a wide variety of
services, often at pressures and temperatures lower than the recom­
mended maximum.
The cast steel swing check valves of the 150 to 2 joo-pound pressure
classes, in general, are similar in design. 1 he valves are available
in each of the American Standard pressure classes; depending on the
pressure class, they range in sizes as small as 1 !;j-inch to sizes as large
as 16-inch.

14
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600-Pound Forged Steel Lift Check Valves

Union Cap

Cross section of union cap
horizontal lift check valve

No. 3670 X
Screwed

Weights — Pounds, Each________

Rugged horizontal lift checks for high
pressure-temperature steam and oil lines

Size Union Cap Bolted Cap

No.
3670 X

No.
3674 X

No.
3682 X

No.
3686 X

Socket- Flanged
Inches Screwed Screwed Welding FD&SF

74 2.0
% 2.0

8.0V2 2.4 3.8 3.8
% 5.0 5.7 5.7 13.0

1 8.0 8.0 17.0

1% 10.0 10.0 21.0
V/2 20.5 20.5 33.0
2 32.0 32.0 50.0

For dimensions and additional data, see next page.

Crane 6oo-Pound Forged Steel Lift Check Valves, described on this and
the upper portion of the next page, are made to withstand severe service
on high-pressure, high-temperature steam and oil lines.

Bolted Cap

Cross section of bolted cap
horizontal lift check valve

No. 3674 X
Screwed

14

Rugged and durable, the valves have been carefully designed to assure
maximum strength and long life. Their Exelloy seat and disc make them
suitable for steam, water, oil, oil vapor, air, gas, and general service at
temperatures up to 1000 F.
Body: The valves have a rugged body made of forged carbon steel conform­
ing to requirements of ASTM Specification A 105, Grade II. Unusual com­

pactness and heavy metal sections provide a
high margin of safety.

No. 3682 X
Socket-Welding

(Union or Bolted Cap Valves)

For description of materials,
see Section 2.

Working Pressures
Steam, Waler, Oil, Oil Vapor

Temp, i

Deg.
Fahr.

Psi, Non-Shock
Screwed

or
Socket-
Welding

Flanged

100’B— 2000 1440
150 1970 1420
200 1940 1400
250 1915 1380
300 1895 1365
350 1875 1350
400 1850 1330
450 1810 1305
500 1735 1250
550 1640 1180
600 1540 1110
650 1430 1030
700 1305 940
750 1180 850
800 1015 730
850 800 600
875 725 525
900 600 445
925 520 375
950 425 310
975 330 240

1000 ___235 170

Cap joint: The cap joint in both the union
and bolted cap valves is furnished with a cor­
rugated soft iron gasket; tightness and ease of
maintenance are assured.
On union cap valves, a large, strong union
ring reinforces the joint. On bolted cap valves
maximum compactness has been obtained
through the use of studs instead of through-
bolts; the studs are made of Triplex steel and
the joint is the male and female type Cap
joints, even on the larger sizes, can be easilv
dismantled and reassembled. J

Valve Ends

'' Cell-I UblbLillg L^ACllCi v ,

in check valves. The disc has a ball
, —z on the body seat

-at ing seating contact. The disc operates
assuies proper guiding and square seating,
eliminates chattering, and produces high
T Cf resultant low pressure drop.
r ° !t;lt<;.rc»r'n|Jing when necessary, the

P 0 the disc is tapped with pipe threads
SO that a mPpie can be inserted

wilt t?atL has long thread engagement
1 he body; shoulder-seated and screwed

I un ei machine power, the ring will not
loosen in service.

Socket-Welding
__ Flanged

Valve seal is also tested
hydrostatically at 40 psi.

Disc and seat: Both the disc and ..
an ideal material for seating surfaces 1 t m.ade of wear'tesisting Exelloy
shaped face which "ats a™f„i a n“, ‘T* Tl” *” ’
ring, forming what Is virtually a line bea- - shap'd fa“
in a specially designed cap which assu

Hydrostatic Test Pressures
PsT

Shell 1 Seat
! 2175 2100

2175 | 2100
; .2175 j 1550

153
600-Pound Forged Steel Lift Check Valves

(continued from the preceding page)

Flanged valves: Flanged valves conform to the
American Standard for Face-to-Face Dimensions
(Bib. 10-1957) of boo-Pound Steel Lift Check Valves.
End flanges conform to the boo-Pound American
Steel Flange Standard Bib.5-1957. They have a
large male face J^-inch high with a serrated finish
(approximately 32 concentric grooves per inch).
Flanged valves are regularly furnished faced, drilled,
and spot faced; they can be furnished faced only’
when specified.

W hen specified, other types of facings such as ring
joint, female, tongue, and groove can be furnished.
Valves with 150-pound end flanges can be furnished
on special order.

Socket-welding valves: Dimensions of socket­
welding ends comply with American Standard
Bi9.11-194(3. The Crane line of steel socket­
welding fittings is described in detail on pages 204
to 297.

*The face to face dimensions of Hanged valves include the JX-inch male faces; the flange thicknesses do not.

________________________ Dimensions, in Inches — Prices on Request
Size Union Cap Valve

No. 3670 X, Screwed
Bolted Cap Valves

No. 3t>/4 X, Screwed
No. 3682 X, Socket-Welding No. 3686 X, Flanged

End
to

end

Center
to

top

End
to

end

Center
to
top

Depth
of

socket

Face
to

face♦

Center
to

top

Flange
diam­
eter

Flange
thick­
ness♦

Dia.
of

male
face

Dia.
of

bolt
circle

No. ix
dia.
of

bolts
%
%
7z
74

3
3

372
472

2
2

2%
3

3%
4%

272
3716

%
>716

672
772

2716
374

33/4
4%

716
5/s

1%
1’716

2%
374

——

4 "*/2
4-%

1
174
172
2

57s
674
7

8%

3’716
478
578

6

74
’716
7s

1

872
9

972
1172

4716
4716
5%
6716

47/8
574
67s
672

’716
’716
7s

1

2
272
27s
3S/s

372
37s
472

5 _

4-%
4-74
4—^4
8-%

Templates for drilling..................... page 330
Proper sizing of check valves. . . .page 427

600-pound cast steel screwed swing check valves.............page 154
Dimensions of ring joint and special facings. . .pages 333 and 334

600-Pound Cast Steel Ball Check Valves

Oil or Oil Vapor

Materials. . . . Section 2

Working Pressures

Temp.
Deg.
Fahr.

Psi
Non­
Shock

100° 2000
150 1970
200 1940
250 1915
300 1895
350 1875
400 1850
450 1810
500 1735
550 1640
600 1540
650 1430
700 1305
750 1180
800 1015
850 800
875 725
900 600
925 520
950 425
975 330

1000 235

Hydrostatic Test Pressures
Shell—2175 psi Seat—2100 psi

Seat is also tested hydrostatically at 40 psi

These compact boo-pound ball check valves
are specially designed lor oil or oil vapor
service at temperatures up to 1000 F.
Design: The two-part body, made of cast
carbon steel (ASTM A216, Grade W CB),
is held together by fl riplex steel studs, the
male and female joint is fitted with a cor­
rugated soft iron gasket. Fhe seat is
integral with the body. The highly pol­
ished ball disc, made of solid Exeloy is
uniform in diameter. Ribs in the outlet half
of the body guide the ball.
Installation: The No. 3O92 XS preferably
should be installed in a horizontal line to
reduce pressure drop and to eliminate the
possibility of chattering at very low flow
The valve can also be installed in a vertical
line with upward flow but. in such service.
the valve size should not be larger than the
outlet end of the pump connection.

Weights and Dimensions

No. 3692 XS
Ball Check, Screwed

(May be used in a vertical position, also)

Size

Inches

No. 3692 XS
Pounds
Each

End
to end
Inches

Over-all
width
Inches

72 4.0 37s 2*716  sq.
74 5.0 3*716 37a sq.
1 8.0 4*/s 35/s sq-
174 11.0 47s 4*/ie  sq-
172 19.0 57s 57g dia.
2 29.0 67s 6% dia.

Prices on Request
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154 -------------------------- ------------------------- --------
600-Pound Cast Steel Swing Check Valves

Bolted Cap —Screwed Ends

Cross section showing construction
typical of sizes 1 -inch and smaller.
Larger sizes have a straightway body
and the seat face lies at only a

slight angle from vertical.

No. 3694 X
Y-Pattern Swing Check

Screwed
(Sizes 1-inch and Smaller)

No. 3694 X
Straightway Swing Check

Screwed
(Sizes 1%-inch and Larger)

14

Weights and Dimensions
Size No.

3694 X
Dimensions,

in Inches

Inches
Pounds
Buch

A B

¥2 4.5 4% ~3%~
% 8.0 6 4
1 12.0 7 4%
1% 30.0 7% 5%
l’/2 40.0 8 >/2 6¥4
2 50.0 9% 6¥4

Prices on Request

Description of materials...........Section 2
Proper sizing............................page 427

New small size 600-pound screwed end valves . . . with
Crane Exelloy seating surfaces and a spiral wound stain­
less steel gasket ...for steam, water, oil, and oil vapors

The No. 3694 X are compact, small
size bolted cap swing check valves.
Made from carefully selected mate­
rials, unusually well designed ....
and featuring an unusually tight
body-cap joint equipped with a
spiral wound metal gasket.... they
possess the qualifications required
for dependable service in modern
piping installations.
The valves have an Exelloy disc and
seat. They are recommended for
steam, water, oil, and oil vapor serv­
ices at temperatures up to 1000 F.
Body and cap: The body and cap
are made of cast carbon steel con­
forming to requirements of ASTM
Specification A 216, Grade WCB.
Sizes %, and i-inch have a Y-
pattern body, as shown in the two
upper illustrations at the left. The
cap is on the same center line
as the seat.
Sizes 1%, 1%, and 2-inch have a
straightway body, as shown in the
lower illustration at the left. The
seat face is at a slight angle from
vertical so as to permit full flow.
Body-cap joint: All sizes have a
male and female body-cap joint
equipped with Triplex Steel studs for
maximum security. Easy mainte­
nance and a tight joint is assured
through the use of a spiral wound
gasket made of AIS1 Type 316 stain­
less steel with asbestos filler.
When necessary, cap joints are
easily dismantled and reassembled.
Disc and seat: Both the disc and
seat are made of wear-resistant
Crane Exelloy, a high grade, heat-
treated chromium steel unusually
well suited for use in check valves

Working Pressures
Steam, Water, Air, Gas, Oil, Oil Vapor

Temp.

Deg.
Fahr.

Psi

Non­
Shock

Temp.

Deg.
Fahr.

Psi

Non­
Shock

100° 2000 650° 1430
150 1970 700 1305
200 1940 750 1180
250 1915 800 1015
300 1895 850 800
350 1875 875 725
400 1850 900 600
450 1810 925 520
500 1735 950 425
550 1640 975 330
600 1540 1000 235

Hydrostatic Test Pressures
Shell—2175 psi Seat—2100 psi

Valve seat is also tested
hydrostatically at 40 psi.

The disc is suspended from the
hinge; sufficient clearance is allowed
between the disc spud and the bore
of the hinge so that the disc can
rotate freely, thus assuring proper
seating.

The shoulder-type seat ring, screwed
into the body, provides an ideal
seating surface.
Hinge and hinge pin: The valves
have the hinge suspended in the
body. Easy access to both ends of
the hinge pin is provided by a tapped
and plugged opening in each of the
two bosses on the body.
Both the hinge and the hinge pin
are stainless steel.
A complete line: Crane's line of
small size 6oo-pound steel check
valves is unusually complete.
For forged steel union cap valves
with screwed ends, or bolted cap
valves with screwed, socket-welding,
and flanged ends, see pages 152
and 153.

I'or cast steel ball check valves,
see page 153.
I 01 cast steel swing check valves
''■ith flanged and butt-welding ends,
in sizes as small as 1 pf-inch, see
pages 158 and 159.

--------- ------------ --------------------- 155
Class 600 Cast Steel Pipe-Line Swing Check Valves

(Patent Pending}

seat ring and rubber-seated disc

— Prices on Request
Size Dimensions, in InchesPounds, Each

LCBA
Flanged or Butt-Welding

I Dia.
of

Installation: Two ribs
at the bottom of the
body provide a base for
supporting the valve on
a foundation. An arrow
cast on the side of the
body indicates the cor­
rect direction of flow.

No.
1641
Butt-

No.
1640

Flanged

’Dimension A includes the
%-inch male faces on
flanged valves; the flange
thickness does not

Drilling templates......................page 330
Special facings. . . .pages 333 and 334
Proper sizing of checks........... page 427

iDiam-IThick- Male I Bolt I No. & ,
. eter i ness face ! circle dia. of I P°«s

| (*) dia. | dia ' bolts |_____

No. 1641, Butt-Welding

These valves are recommended for all
petroleum pipe-line services. They are
a companion line to the Steel Pipe-Line
Gate Valves shown on pages 131 to 133.

Materials: The body, cap, hinge, and
disc are Crane Carbon Steel conforming
to ASTM A 216, Grade WCB. The disc
has a synthetic rubber insert in the
seating face. The body seat ring is
steel, Stellite faced.

Design: The smooth, shallow-cavity
body provides virtually straight-line
flow, assures liberal clearance around
the disc, and permits easy passage of a
scraper. Triplex Steel stud bolts, com­
bined with a synthetic rubber O-ring
gasket compressed within a groove
in the face of the body flange, insure
a rugged, tight, body-cap connection.
The shoulder-type, screwed-in body
seat ring and rubber seated disc pro­
vide "soft" tight seating on backflow.
The disc swings entirely clear of the
fluid-way; a disc stop prevents it from
sticking in the open position.

Hinge assembly: The hinge is keyed
to a stainless steel hinge pin which
rides in two Teflon sleeve bushings.
Each bushing runs the full length of a
screwed retaining plug at each side of
the body wall. Rubber O-rings pro­
vide a seal between the plugs and body;
I eflon spacer washers are used between
the plugs and hinge. The bushings,
easily replaced when necessary, absorb
normal wear in the assembly.

Dimensions in Inches

Cast steel pipe line gale valves. . .pages 1 31 Io 133
Wrought steel pipe data...............pages 346 and 347
Volume per lineal foot of pipe....................... P°9e 354

Standards: End flanges,
and ends of butt-welding
valves, comply with Amer­
ican Standard, B16.5-1957, for swing
check valves of the 600-pound class.
The valves, in sizes included therein,
also comply with the American Stand­
ard for Face-to-Face and End-to-End
Dimensions of Ferrous Flanged and
Welding End Valves, B16.10-1957, and
to the American Petroleum Institute
(API) Standard for Class 600 Steel
Valves for Pipeline Service, No. 6-D,
Ninth Edition (i960).
Flanged valves: End flanges have a
Fi-inch large male face finished with
about 32 concentric grooves per inch
(serrated finish); a smooth finish, or
special facings such as ring joint,
female, tongue, groove, etc., can be
furnished when specified.
Flanged valves are regularly faced and
drilled to the 6oo-Pound American
Standard, and are spot faced. Faced
only valves can be furnished if specified.
Butt-welding valves: Ends are bored
to match the inside diameter of the
pipe to be used. Orders must specify
the diameter of the bore (I.D. of pipe).

Designed for crude oil, gas, or finished products .... Clearway
shallow-cavity body for straight-line flow .... Stellite-faced

----  for soft" fight seating

No. 1640, Flanged

Valve seat is also hydro­
statically tested at 40 psi.

Working Hydrostatic
Pressure Test Pressure

Cold Oil or Gas Shell j Seat

1440 psi 2175 psi; 1550 psi

End Flanges

4
—-------------------

17 ioy2 5% 1034 1¥2 63/l 6 8 ¥2 8-¥s 4V16
6 22 133/4 734 14 l7/s 8% 11 ¥2 12-1 O¥16
8 26 163/4 9 16 ¥2 2¥16 10% 133/4 12-1% 8l/16

10 31 19 ¥2 103/4 20 2% 123/4 17 16-1 ¥4 10
12 Weights 33 22 12 22 2% 15 19% 16-1 ¥4 12
14 furnished 35 243/4 12% 233/4 2¥4 i6% 203/4 20-1% 13 ¥4
16 39 27 ¥2 14% 27 3 18% 233/4 20-1 ¥2 15 ¥4
18 43 30% 15% 29% 3 ¥4 21 253/4 24-1%. 17
20 47 33 ¥s 16% 32 3% 23 28¥Z 24-1 %| 19
24 55 383/4 19 37 4 27 ¥4 33 M-iyg| 23
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156
Cast Steel Swing Check Valves

Working Pressures
For Valves Described on Pages 157 to 160

Temp.

Deg. 2500 300
Pound

2500
Pound150 I 300 400 I 600

Working Pressures-Pounds per End Valves
For 150 and 300-Pound Screwed Valves and 150 to 2500-Poun g--------------------------------------

Carbon Steel1
(ASTM A216, Grade WCB)

1500

No 5 Chromium-Molybdenum Alloy Steel
(ASTM A217, Grade C5—made to order only)

400
Pound

600
Pound

900
Pound

1500
Pound900

ranr.
100’

round I
275 I

round
720

roundj
960 i

ruunu

1440 2160 3600 6000 —
150 255 710 945 1420 2130 3550 5915
200 240 700 930 1400 2100 3500 5830
250 225 690 920 1380 2070 3450 5750
300 1
350
400
450 |

210 i
195
180
165

680
675
665
650

910
900
890
870

1365
1350
1330
1305

2050
2025
2000
1955

3415
3375
3330
3255

5690
5625
5550
5430

ratings for these valves are the
same as those shown at the left

for the Carbon Steel Valves.

500 150 625 835 1250 1875 3125 5210
550 140 590 790 1180 1775 2955 4925
600 130 555 740 1110 1660 2770 4620
650 | 120 515 690 1030 1550 2580 4300
700
750
800
850

1 110
100

92
| 282

470
425
365

2300

635
575
490

2400

940
850
730

2600

1410
1275
1100
2900

2350
2125
1830

■1500

3920
3550
3050

■2500

| 485
450
415

| 385

645
600
555
510

965
900
835
765

1450
1350
1250
1150

2415
2250
2080
1915

4025
3745
3470
3190

875 1 275 ■260 2350 2525 2785 ■1305 =2180 365 490 735 1100 1830 3055
900 270 ■225 2295 2445 2670 21115 =1855 350 465 700 1050 1750 2915
925 2603 21903 22503 237 53 25653 29 453 215703 335 445 665 1000 1665 2775
950 | 2553 =1553 22053 23103 246 5 3 27703 =1285= I 315 420 635 950 1585 2640
975 2503 21203 =1603 22403 236 03 26003 210003 1 300 400 600 900 1500 2500

1000 2403 2853 =1153 21703 225 53 243 03 27153 250 335 500 750 1250 2085
1025 215 285 430 645 1070 1785
1050 180 240 355 535 890 1485
1075 ... ... | 145 195 290 435 730 1215
1100 115 150 225 340 565 945

*11254 95 125 190 285 470 785
♦11501 75 100 150 225 375 630
*11754 65 85 125 190 315 530
*12004 1 50 70 105 155 255 430
■Where welded con­
struction is used,
consideration should
be given to the possi-
bility of graphite
formation on Carbon
Steel at temperatures
above 775 F.

■Product used within the ju­
risdiction of Section 1, Power
Boilers of the ASME Boiler
and Pressure Vessel Code, is
subject to the same maximum
temperature limitations
placed upon the material in
IableP7, 1959 edition thereof.

■Product used within the jurisdic­
tion of Section 1, Power Piping of
the ASA Code for Pressure Piping,
B31.1, is subject to the same maxi­
mum temperature limitations
placed upon piping of the same
general composition in Table 2a,
1955 edition thereof.

■■Consideration should
be given to the possi­
bility of excessive oxi­
dation (scaling) when
No. 5 Chromium-
Molybdenum Steel is
used at temperatures
above 1100 F.

Recommendations: The seating surfaces of swing
check valves are subject to different operating condi­
tions than those in gate, globe, or angle valves. The
contact area is wide and flat and, since the disc
swings and swivels freely, there is no tendency to gall
or score.
Crane Cast Steel Swing Check Valves are regularly
made with only one trim... ,“X” (Exelloy to Exelloy)
. . . . which is suitable for steam, oil, oil vapor, and
general service at temperatures up to 1100 F. The
valves can be used in any installation where the
fluid handled requires “X", “XR”, “XW”, “XU", or
“U” trimmed steel gate, globe or angle valves.
♦Over noo F, ratings in the table apply only if
valves have a special trim; data on request.
Cold service: Between minus 20 F and plus 100 I
ratings shown in the table for 100 F will apply
For temperatures below minus 20 F, steels with suit­
able impact strength must be used; pressure ratings
for such steels will be the same as shown for 10 > F

Gaskets: The use of these ratings for flanged valves
requires gaskets conforming to requirements set
forth in ASA 616.5-1957. The user is responsible for
selecting gaskets of dimensions and materials capable
of withstanding the required bolt loading without
injurious crushing, as well as being suitable for the
service conditions in all other respects.
Flange facings: Flanged valves of the 1 50 and 300-
pound pressure classes regularly have Lie-inch raised
aces; those of 400-pound and higher pressure classes

have 14-inch male faces.
ASA and API Standards: Crane pressure-tempera-
ure latings agree with ratings listed in the American

S eel [flange Standard. 6,6.5->957, and in the
Amencan etroleum Institute (API) Standard No.
600, Fourth Edition, 1958.
must i?nd 1 ■>' services in which the disc
lv,C| fore, sens‘tive t0 flow reversal or must be
1 ‘ . 1,1. velocities, valves with an outside

L c’Bht can be furnished; refer to page 157-

Cast Steel Swing Check Valves

Crane Cast Steel Swing
Check Valves, described
on pages 156 to 160, are
unusually strong and rug­
ged in construction.
Low working stresses, se­
cured through the careful
distribution of metal and
by the use of heavy metal
sections, assure a maxi­
mum of safety over the
recommended pressures
and temperatures.

The valves are well suited for severe services such as
are found in modern industrial and power plants,
long distance pipe lines, and in oil refineries.

The line is complete and
includes valves in a wide
range of sizes, in seven
pressure classes (150, 300,
400, 600, goo, 1500, and
2500-pound), and with
flanged, screwed, or butt­
welding ends, as required.
\\ eights and dimensions
for 2500-pound valves are
furnished on request; for
description, see page ibo.
Swing check valves are
used to prevent the re­

versal of flow in horizontal or vertical pipe lines. In
vertical lines, or for any angle from horizontal to
vertical, they should be used for upward flow only.

----------Hypostatic Test Pressures, in Psi

Pressure Screwed Valves Flanged and
Class —_____________ ______ 1 Butt-Welding Valves

 Shel1 ; Seat Shell ' Seat

150-Pound 425
300-Pound 1100
400-Pound
600-Pound . . .
900-Pound . . -

1500-Pound

350 425 350
775 1100 775

1450 1000
2175 1550
3250 2250
5400 3700

Valve seats are also hydrostatically tested at 40 psi.

For working pressures, see page 156.

Specification of Materials
All valves are regularly made of Crane Carbon
Steel conforming to requirements of ASTM Speci­
fication A 216, Grade WCB.
The valves are furnished with “X” trim; for com­
plete specifications, see the table below.
For extremely severe oil or oil vapor service, valves

can be made to order of Crane No. 5 Chromium-
Molybdenum Steel (ASTM A 217, Grade C5;
valves made of other alloy steels can also be made
to order.
Orders for these valves should specify the catalog
number and suffix. Refer to page 158.

For detailed service recommendations, sec page 156. [150-pound valves use 1 riplex Steel cap studs

Trim Names of Parts
150 300 400

Pound Pound Pound
Valves Valves Valves

600 900 1500 2500
Pound Pound Pound Pound
Valves Valves Valves Valves

[Class “X”
Steam, Water,
Oil, Oil Vapor

Body and Cap Carbon Steel
8" and smaller | Exelloy Exelloy1SC 10" and larger | Exelloy-Faced Carbon Steel

Body Seat Ring | Exelloy
Hinge 1 Alloy Steel
Can Gasket 1 Corrugated Soft Iron | Soft Steel Ring Joint Gasket

[Cap Stud Bolts |___________________ Triptex_______________________________

Catalog numbers... .page I 58 Weights and dimensions... .page 159 Description of materials... .Section 2

Valves with Outside Lever and Weight
W hen so ordered, Crane Cast Steel Swing Check
Valves can be furnished with an outside lever and
an adjustable weight. Orders must specify whether
the weight is to balance the disc

reversal of flow may gather considerable momentum
before an ordinary valve disc would close, resulting
in dangerous or damaging shock. By closing in­

stantly and preventing reversal
or to assist it in closing. Unless
otherwise ordered, the lever and
weight are mounted on the right
hand side of the valve when facing
the inlet. Prices are furnished
on application.
With the lever and weight mounted
so that the weight assists the disc
in closing, the valves close the in­
stant the flow stops. Valves so
fitted are especially recommended
for liquid lines where a sudden

Cast Steel Swing Check Valve
With Outside Lever and W eight

of flow, they eliminate shock.

With the lever and weight mounted
so that the weight balances the
weight of the disc, the valve be­
comes more sensitive to low inlet
velocities.

The floating or feathering action
of the disc causes the valve to
open with a minimum of pressure,
and resistance to flow past the
disc is minimized.
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Cast Steel Swing Check Valves

For Oil, Oil Vapor,
Steam, or Water

No. 148 X, 150-Pound
No. 158 X, 300-Pound

Flanged

For Oil, Oil Vapor,
Steam, c

No. 147 X,
No. 159 X,
No. 169 X,
No. 175 X,
No. 187 X,
No. 199 X,

Water
150-Pound
300-Pound
400-Pound
600-Pound
900-Pound

1500-Pound

14

Butt-Welding
For Oil, Oil Vapor,
Steam, or Water

No. 147'/2 X,
No. 159'/2 X,
No. 169’/2 X,
No. 175'/2 X,
No. 187’/2 X,
No. 199'/2 X,

1 50-Pound
300-Pound
400-Pound
600-Pound
900-Pound

1 500-Pound

Ratings .... page 156

For small size 600-pound cast
steel swing check valves with
screwed ends, see page 154.

A rugged line .. . designed for
severe service on oil, oil
vapor, steam, and water lines.

Crane Cast Steel Swing Check Valves,
described on these facing pages, em­
body the many refinements in design
and' materials necessary to withstand
severe service. Cast Steel Swing Check Valve

for additional dM„ip(10n,

Note: The 150-pound valves In sizes 14 and
16-inch (not Illustrated) have a bottom seated
body seat ring .... and the complete disc, hinge,
and hinge pin assembly is suspended from a
hinge bracket; the bracket is securely fastened
to a pod which is cast integral with the body.

For working pressures, test pressures,
service recommendations, and specifi­
cation of materials, see pages 156 and
157. For weights and dimensions, see
the facing page.
Materials: These valves, in all pres­
sure classes, are regularly furnished
with a body and cap made of Crane
Carbon Steel conforming to require­
ments of ASTM A 216, Grade WCB.
Seating materials are Exelloy to Exelloy
(Class ”X” trim), suitable for steam,
water, oil, oil vapor, air, or gas.
Design: On flanged and butt-welding
valves the full port area is maintained
without pockets, from the inlet port to
the valve seat, to avoid turbulence. On
the outlet side of the valve seat, the
body is of generous proportions, allow­
ing full swing of the disc and minimiz­
ing erosion and flow resistance.
Body seat ring: A shoulder-type
screwed-in body seat ring provides
maximum tightness and security.
Cap joint: Valves of the 150 and
300-pound pressure classes have a male
and female type cap joint.
Valves of the 400, 600, 900, 1500, and
2500-pound pressure classes have a rinc
type cap joint.
Crane Triplex Steel studs and stud
bolts assure an unusually strong and
tight joint. he 150-pound valves are
equipped with studs; all other valves
have through stud bolts.'
Flange facings: The .50 and 300-
pound flanged valves are regularly far
mshed with an American Standard 1 •
inch raised face on the end flanges

When so ordered, flanged valves can be
furnished with other types of facings,
such as ring joint, female, tongue,
groove, etc.
Finish of flange faces: The J^-inch
raised faces and the J4-inch male faces
are regularly famished with a serrated
finish.
A smooth finish can be furnished on
raised or male faces, when specified.
Standards: In design and materials,
Crane Cast Steel Swing Check Valves
exceed the requirements of Standards
issued by the American Standards
Association and the American Petro­
leum Institute.
The end flanges on flanged valves as
well as the dimensions of butt-welding
valve ends conform to the American
Steel Standard, 616.5-1957, for their
respective pressure class.
Hanged and butt-welding valves of all
classes, in sizes 12-inch and smaller,
conform to the American Standard for
Face-to-Face and End-to-End Dimen­
sions of Ferrous Flanged and Welding
End Valves, 616.10-1957, for their
respective pressure class. This Stand­
ard does not include 3^4-inch steel
valves.
Flanged and butt-welding valves of all
classes conform also to the API Stand­
aid for Pipe Line Valves, No, 6-D,
Ninth Edition, April, i960. This
• tandard does not include a 3J2 or 5*
meh size.
Prices: Prices of all valves are fur­
nished on request.

^.gius, ond dinwnsionSi sec ,he fQdng poge
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Cast Steel Swing Check Valves

Flanged Butt-Welding

When ordering, specify catalog number
and suffix; see the preceding page.

Drilling: Flanged valves are
regularly furnished with end
flanges faced, drilled and spot
faced (FD & SF); they are drilled
to the corresponding pressure
class of the American Standard;
they can be furnished faced only,
when specified.

Face to face: Face to face
dimensions (M) of flanged valves
include the JTs-inch raised face on
the 150 and 300-pound pressure
classes and the %-inch high large
male face on the 400-pound and
higher pressure classes.

Butt-welding valves: Unless
otherwise ordered, 150 and 300-
pound butt-welding valves are
bored to match the inside diam­
eter of standard pipe (heaviest
weight on the 8, 10, and 12-inch
sizes). For all other pressure
classes, orders must specify the
diameter of the bore (I.D. of
Pipe).

Smaller size 400 and 900-
pound valves: For smaller size
400-pound valves, use the 600-
pound valves. For smaller size
900-pound valves, use the 1500-
pound valves.

2500-pound valves: Prices,
weights, and dimensions of 2500-
pound valves are furnished on
request. For sizes and general
description, see page 160.

Ratings and description. . .pages 156 to 1 58
Specification of materials.................page 157
Lever and weight valves...................page 157
Special facings................... pages 332 to 335
Volume per lineal foot of pipe. . . .page 354
Proper sizing of check valves......... page 427

Templates for drilling and dimensions of end flanges. . . .pages 329 to 331

____ Weights and Dimensions — Prices on Request
Pres- Size Pounds, Each Dimensions, in Inchessure ——.■ _
Class Screwed Flanged Butt- Screwed Flan^cd or

Valves Valves Welding Butt-\\ cldinr?
V alves

Inches FD & SF N P M p

2 27 34 25 8 5 8 5
2% 40 50 30 8% 5% 8% 5%3 50 65 50 9% 1 6 9% 6
3% 94 ••• 10% 6%4 96 100 100 11% 1 7 , n% 7

150 5 140 120 13 8
Pound 6 200 160 1 • ■ • I 14 9

8 390 360 19% ioy4
10 510 24% 12%
12

'' '
775 27% 133;4

14 1200 1 35 on
16 1450 39 , request

2 40 62 47 9% 63/4 ioy2 63/4
2% 70 80 60 103/4 8 u% 8

*3 100 120 80 113/4 8% 12% 8 V2

300
Pound

4 180 130 ... 14 934
5 250 240 ... 153/4 1034
6 330 260 ... i71/2 1134
8 620 510 21 14

10 920 760 24% 15
12 1290 1015 28 163/4
4 200 190 16 10
5 270 265 18 12

400 6 395 310 19% 12%
Pound 8 680 580 23% 14%

10 900 820 26% 15%
12 1250 1150 30 16%

1% 38 32 9 6%
1% 58 40 9% 63/4
2 70 55 11% 7
2% 105 70 13 8%

*3 ... 140 100 14 9
600 4 260 170 17 10%

Pound 400 300 20 123/4
6 530 420 22 13%

8 900 740 26 15%
10 1440 880 31 183,4
12 1970 1200 33 21%
3 180 155 15 9*/ 2

900 4 340 240 18 11
Pound 6 640 500 24 133/4

8 1180 890 29 16%
1% 110 80 1 12 8%
2 160 130 14% 93/4
2% 245 170 ! 16% 10%

1500
Pound

3 280 210 | 18% ' 11%
4 630 390 1 • • • 21% ; 13%

950 480 26% I 15%
6 1360 780 j 273/4 15%
8 2100 1320 ! 323/4 18%

*3-inch Crane lap Joints: When 3-inch 00 and 000-pound Hanged 'alves
with ring joint
A groove of sf

acmg are to be bolt
K-cial pitch diaivict

cd to Cranclap Join
■r is required; sec

ts. orders must so specify
Dage 334 for dimensions
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160
2500-Pound

Cast Steel Swing Check Valves

2500-Pound
Cast Steel

Swing Check Valve

Specification of materials.. . .page 1 57
Description of materials...........Section 2

For working pressures, service recommendations,
and general description, see pages 156 to 158.

Crane 2500-Pound Cast Steel
Swing Check Valves with
flanged or butt-welding ends
are available in the 4, 5, 6, 8,
and 10-inch sizes.

The valves are recommended
for the high pressures and tem­
peratures encountered in mod­
ern central power stations and
oil refineries. They are regu­
larly furnished with Class "X”
trimming (Exelloy to Exelloy)
and are suitable for oil, oil
vapor, steam, water, or general
service.

These are extremely heavy
valves. They are ruggedly con­
structed and are amply propor­
tioned throughout.

The full port area is main­
tained without pockets, from
the inlet flange to the valve
seat, to avoid turbulence. On
the outlet side of the valve
seat, the body is of generous
proportions, allowing full swing
of the disc and minimizing
erosion and flow resistance.
Prices and dimensions will be
furnished on application.

6000-Pound Hydraulic
Forged Steel Lift Check Valves

No. 227 H
Horizontal, Screwed

Sizes 1-inch and smaller are made
with a screwed cap, as illustrated;
the 1 Vi-inch size has a bolted cap.

No. 227 H
I lorizontal

Size Pounds' End | Cen te
Weights and Dimensions

j to end to top
Inches| I < Inchc ■ Inch ■

2.6 ’■
Vz 1

i
5.6

11.6
! 3% !

5
Wi
4%

Jttj 17.0 5«/4 4%
32 0 Lc.J 4%

Working Pressure
6000 psi cold water or oil, non-shock

Test Pressure
6500 psi hydrostatic

Extremely rugged valves designed for
severe high pressure, hydraulic service

Recommendations: These
valves are recommended for
severe and extremely high pres­
sure service on hydraulic lines
not subject to shock. They
have very heavy metal sections
and are exceptionally rugged.

Body and cap: The body is
made from a solid steel (ASTM
A 105, Grade 11) forging. Sizes
i-inch and smaller have a
screwed cap as shown in the
illustrations, the 1 J/j-inch size
has a bolted cap.

Disc and seat: The disc is
made of bronze and is accu­
rately guided to assure square
seating. The seat bushing is
made of Exelloy and can
easily be renewed.

1 he valves are equipped with
a small spring between the
disc and cap.
Seat opening: The diameter
of 1 he port opening in these
valves is slightly smaller than
the inside diameter ot Double
Extra Strong Pipe.

Pficcs on Request

SECTION 15
— 161

Crane Pressure-Seal Bonnet
and Lip-Seal Bonnet Valves

Pressure-Seal Bonnet Valves
General Description of Pressure-Seal Bonnet..............pages 162 and 163
Pressure-Temperature Ratings and Tests....................................... page 164

Gate.................................................................................pages 165 to 167
Globe and Angle........................................................... pages 168 and 169
Stop-Check (Non-Return Valves)...................................pages 170 and 171
Lift-Check...........................................................................................page 175

Selecting the Proper Size Stop-Check Valves.............pages 172 and 173
Determining Pressure Drop in Stop-Check Valves.... pages 172 and 173
By-passes for Gate Valves.............................................................page 174

Pressure-Seal Line Joints.............................................................page 180

Lip-Seal Bonnet Valves
Globe and Angle...........................................................pages 176 to 178

Lip-Seal Cap Valves
Lift Check...........................................................................................page 179

For special valves for extreme pressures and
temperatures, or for unusual services, see Section 21.

Crane Pressure-Seal Bonnet Valves have revolutionized the design
and construction of valves intended for high-pressure, high-
temperature steam and general service in modern power, industrial,
and chemical plants. Utilization of the internal fluid pressure to
seal the bonnet joint is the principal feature, but each type .... gate,
globe, angle, stop-check, and lift check .... has individual refine­
ments that contribute to greater efficiency.
New' records for valve performance have been set, not only in the
United States but also in many foreign countries. Backed by the
tremendous facilities for research, engineering, and production
which are Crane’s, the line has grown rapidly.
The valves are now a part of the large family of “regular " Crane
manufactured product. In addition, patterns and equipment for
many other types and sizes are available, and the Pressure-Seal Bon­
net principle has been successfully applied to scores of special valves
for unusual operating requirements. Inquiries for non-listed items
in conventional sizes and types of valves, or for special designs for
unique flow control problems, are given prompt attention.

Crane Lip-Seal Bonnet Globe and Angle Valves and Lip-Seal Cap
Lift Check Valves are characterized by their superior design.
Developed by the same Crane resources which have made Pressure-
Seal Bonnet Valves so outstanding in their field, thoroughly tested
under rigorous experimental conditions, and proved through the
years in demanding services, they fulfill the need for small size valves
required in high-pressure, high-temperature steam service.
The exclusive Crane Lip-Seal design has made it possible to produce
a compact, relatively lightweight valve without sacrificing strength
and without resorting to reduced scat area. Absolute tightness,
freedom from bonnet joint maintenance, and easy installation are
only a few of the features. See pages 176 to 179
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The Crane Pressure-Seal Bonnet

studs

plate

Circular clamp

Seal ring

Pressure holds
seal ring tight

Section of typical Crane
Pressure-Seal Bonnet as used on
the larger sizes of gate valves.

A general description of Crane's Pressure-Seal
Bonnet design . . . as used in gate, globe, angle,
stop-check, and lift check valves ... for bet­
ter control of high pressure-temperature steam.

Crane Pressure-Seal Bonnet Valves have introduced a
new era in valve engineering. Their design, unique in
many respects, has eliminated the major problems at­
tending the control of high pressure-temperature steam
and water in modern power plant operation.
Announced some years ago after extensive research and
experimentation backed by exhaustive laboratory and
field testing, the valves were immediately acclaimed by
leading power engineers throughout the country. Now,
performance-tested in actual use, with their all-around
superiority over conventional designs established, they
are eagerly accepted for steam and boiler feed service in
large central station installations and are being specified
.........more and more.......... as standard equipment on
high-pressure, high-temperature services in the power
stations of public utilities, oil refineries, and industrial
and chemical plants, as well as for various process piping.

In gate valves 5-inch and smaller,
the yoke and retaining ring are in­
tegral and screw into the body to
hold the seal ring. The 1 Vi-inch
1500-Pound Gate is illustrated.

Scope of Crane line

The Crane Pressure-Seal Bonnet
line includes, in a full range of
most commonly used sizes, 600,
900, 1500, and 2500-pound
gates, 1 500-pound globe and
angles, and 900 and 1500-pound
stop-check and lift checks.
Complete data on sizes, types,
pressure classes
listed in this section wii: do fur­
nished on request.

Pressure-Seal Bonnet: Although
each type of valve in the Crane line
embodies many distinctive features
of design that contribute to high
efficiency and outstanding service­
ability, each has in common the
Crane Pressure-Seal Bonnet. The
Pressure-Seal joint, being wholly
contained within the valve body,
utilizes the pressure inside the valve
to seal the joint. Once the joint is
initially made tight, it automatically
remains so without further atten­
tion; no bolts or threads are relied
upon to retain pressure.
Depending on the valve style and
size, several minor modifications
in mechanical structure are em­
ployed to assemble the body, the
bonnet, the yoke, and the seal ring,
but the principle of design is alike
in all valves. The illustration at the
upper left shows a typical Crane
Pressure-Seal Bonnet, as used on
larger sizes of gate valves.
The bonnet fits into the body, fol­
lowed by the wedge-shaped seal
ring. The retaining ring is then
screwed into the body, the bonnet
plate added, and the assembly
drawn together by the bonnet studs.
Neither the threaded body and re­
taining ring connection nor the
studs arc expected to retain high
pressure; they merely position the
assembly and hold the parts firmly
and snugly together.

High sealing pressure: Internal
fluid pressure acting upon the en­
tire underside of the bonnet reacts
upon the smaller contacting area of
the wedge-shaped ring, sealing the
joint. Because of the design, the
sealing pressure is always many
times greater than the pressure of
the fluid in the line; leakage is im­
possible. The higher the internal
pressure, the greater is the sealing
pressure. In larger size valves, a
stainless steel inlay deposited in
the seal ring area of the body neck
precludes any possibility of leak­
age due to minute porosity in that
area of the body.
Maintenance of the joint is com­
pletely eliminated, and yet the
assembly can be dismantled and re­
assembled in a fraction of the time
required to open or close any other
type of bonnet joint.
Wherever necessary, all mating
parts are properly lubricated or
plated to prevent corrosion or
galling, and to eliminate "freezing
when the valves are subjected to
high temperatures for long periods.
Designed for efficiency: The
valves are built especially for the
exacting demands of high-pressure,
high-temperature steam and power
piping systems. Each type of valve
has in common, in addition to the

ressurc-Seal Bonnet, many other
Natures that contribute to efficient
operation and long life.

The Crane Pressure-Seal Bonnet
163

(continued from the preceding page]

Less weight .... less space:
Crane Pressure-Seal Bonnet
Valves have liberal strength and a
high factor of safety, but no un­
necessary weight. The light weight
of the parts of the Pressure-Seal
Bonnet, the use of ample metal
sections but without the extra
thickness usually added for corro­
sion allowance on valves also rec­
ommended for oil refining serv­
ices, and the unique compactness
of design, make a surprising re­
duction in weight.
The valves are lighter in weight
than corresponding sizes and types
of conventional valves .... as
much as 60 per cent on the larger
sizes of the 1500-pound class. Less
weight makes the valves easier to
handle during erection and in
maintenance. Savings in support­
ing structures or in the suspension
of piping are thereby possible.

The end to end dimensions are as
short as practicable, commensu­
rate with good design. Close nest­
ing of welding end valves is pos­
sible where necessary, without in­
terference from overhanging
flanges as is the case with conven­
tional bolted bonnet valves.
In addition, the over-all compact­
ness of Crane Pressure-Seal Bon­
net Valves substantially reduces
the distance from the center to
the top of the valve; thus, less
head room is required and in­
stallation problems are simplified.
Illustrated directly to the right
is an 8-inch 1500-Pound Pressure-
Seal Bonnet Gate Valve with an
8-inch bolted bonnet valve sil­
houetted in the background. The
comparison typifies the compact­
ness and the space-saving advan­
tages that are characteristic of
the Crane Pressure-Seal line.

Streamlined body: The body in
all valves features smooth flowing
contours without abrupt changes
in metal thickness.
On butt-welding end valves, start­
ing with pipe wall thickness at
the ends, the metal sections in­
crease gradually to the full body
thickness, eliminating areas where
acute stresses might otherwise
concentrate.

Compact
throughout!

Easy to insulate: The applica­
tion of insulation is made easier
due to the streamlined body. Less
insulating material and labor are
required, and neater, more effec­
tive results are obtained.
Direct yoke-body mounting:
The yoke, mounted on the body
instead of the bonnet, transmits
the forces required to operate the
valve, directly from the yoke
sleeve or bushing to the valve
body, without going
through the bonnet.
The yoke is rugged
and accurately cen­
tered ; true alignment
is maintained with
the stem.
In smaller sizes, the

Crane 900-Pound
Pressure-Seal Bonnet

Y-Pattern Globe
Stop-Check Valve

The streamlined con­
tour of the body, as
shown here, is typical

of all valves.

yoke and retaining
ring are integral and screw into
the body. In larger sizes, the yoke
sets atop the body, positioned by
a male and female joint and held
rigidly in place by a simple circu­
lar clamp; this construction is
especially desirable on large sizes
which may be ordered geared or
motor operated, since the yoke
can be turned if necessary, pro­
viding an unlimited choice of po­
sitions for the operating unit.

Crane 8-inch 1500-Pound Pressure-Seal

Liberal stuffing box: The stuff­
ing box has generous space for
stem packing. All valves have a
bolted gland, equipped with swing­
ing gland eye bolts.
Stellited seating surfaces: To
assure extra long life on high pres­
sure-temperature steam, boiler
feed, and similar services, all Crane
Pressure-Seal Bonnet Valves are
regularly made with Stellited seat­
ing surfaces. Body seat rings are
accurately fitted into the body
and securely welded into place;
they cannot loosen in service.
Body and bonnet materials:
Depending upon the service, Crane
Pressure-Seal Bonnet Valves have
the body and bonnet made either
of Crane Carbon Steel (ASTM
A 21b, Grade WCB) or Crane No.
7 Chromium-Molybdenum Alloy
Steel (ASTM A 217, Grade WCb).
Valves can be made to order of
Crane No. 9 Chromium Molyb­
denum Alloy Steel (ASTM A 217,
Grade WCg) when specified; this
steel is recommended where
greater strength and resistance to
steam corrosion are desired at
elevated temperatures.
I-or a complete description
Crane metals, see Section 2.
Ratings and recommendations............ page
Gate valves............................ pages 165 to
Globe and angle valves.. .pages 168 and
Stop-check valves..................pages 170 to

of
I

164
167
169
173

15
Lift-check valves.................page 175

Bonnet Gate Valve compared with an 8-
inch bolted bonnet valve. Note the com­

pactness and saving in weight.

Description of materials............Section 2
Lip-Seal Bonnet Valves.... pages 176 to 179
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164
Steel Pressure-Seal Bonnet Valves

Ratings, Tests, and Recommendations

Gate valves................................. pages 165 to 167
Globe and angle valves.... pages 168 and 169
Stop-check valves.................... pages 170 to 173
Lift-check valves.......................................... Pa9© 175

Recommendations: Crane Pressure-Seal Bonnet Valves,
described in detail in this section, are primarily intended for
the high pressure-temperature steam and hot water services
encountered in modern steam generating stations and for simi­
lar services in large industrial and chemical plants.
The valves, having Stellite faced seating surfaces, are also
well suited for air, gas, high pressure hydraulic systems using
water or low viscosity oil, and for other fluids in services not
involving a major problem of corrosion, erosion, or coking.

“U” suffixed catalog numbers indicate valves have a Crane
Carbon Steel body and bonnet; they are recommended for a
maximum temperature of 1000 F.

“U7” suffixed catalog numbers indicate valves have a body
and bonnet made of Crane No. 7 Chromium-Molybdenum
Alloy Steel; they are recommended for a maximum tempera­
ture of 1200 F. Crane No. 7 Steel, alloyed especially for weld­
ing end valves used on steam service at temperatures over
775 F, exhibits much greater stability against graphitization
at elevated temperatures than does carbon steel.

Where greater strength and resistance to steam corrosion are
desired at temperatures over 1000 F, up to 1200 F, valves
made of Crane No. 9 Chromium-Molybdenum Alloy Steel
are recommended; such valves are made to order only.

Flanged valves: The Crane line of Pressure-Seal Bonnet
Valves includes 6oo-pound flanged end gate valves; the flanges
are regularly furnished with large male faces J4-inch high.

Gaskets: The use of these ratings for flanged valves requires
gaskets conforming to requirements set forth in ASA B16 5-
1957- 'I he user is responsible for selecting gaskets of dimen­
sions and materials capable of withstanding the required bolt
loading without injurious crushing, as well as being suitable
for the service conditions in all other respects.

ASA and API Standards: Crane pressure-temperature
ratings agree with ratings listed in the American Steel Fiance

’ |,b V<957;andr theAmc;ricanPetroleum Institute
(API) Standard No. 600, Fourth Edition, 1958.
Tests: In addition to the
below, lift check valves
test and all other valves
seat test.

hydrostatic tests shown in the table
are given a 40 psi hydrostatic seat
are given a 100 psi air-under-water

Larger size butt-welding end valves have the ends of
shaped to permit the use of a testing clamp- smaller
plain, bemg tested without the use of such a clamp

the body
sizes are

Hydrostatic Tost Pressure'

Description of fl,B Crone Pressure Scol Bonnet

Pressure Shell Test
Class

All
W.AV

600-Pound 2175
900-Pound 3250 psi

1500-Pound 5400 psi

P°gos 162 and 163

Seat
AlfVaMS

| except
>iop (fheck

Test
Stop-Check'

Valves

15511
2250 psi
3700 P, 1350 psj

2250 psi

Pressure-Temperature Ratings
Flanged, Buft-Welding, or Socket-Welding Valves

Crane Temp. Psi, Non-Shock ’
Steel Deg. 600 900 —

1500Fahr. Pound Pound Pound
100° 1440 2160 3600~~150 1420 2130 3550200 1400 2100 3500250 1380 2070 3450
300 1365 2050 3415350 1350 2025 3375400 1330 2000 3330

■Carbon
450 1305 1955 3255
500 1250 1875 3125Steel 550 1180 1775 2955

ASTM 600 1110 1660 2770A216-WCB 650 1030 1550 2580
“U” 700 940 1410 2350

Valves 750 850 1275 2125
800 730 1100 1830
850 2600 2900 21500
875 2525 2785 21305
900 2445 2670 21115
925 23753 25653 29453
950 23103 24653 27703
975 22403 23603 26003

1000 21703 22553 24303
At 650 F and lower, ratings
are ame as for Carbon Steel.

700 965 1450 2415
750 900 1350 2250
800 835 1250 2080
850 765 1150 1915

4No 7 875 735 1100 1830
Chromium- 900 700 1050 1750

Moly. 925 665 1000 1665
ASTM A217 950

975
635
600

950
900

1585
1500

“U7”
Valves

1000 535 800 1335
1025 2455 2685 21140
1050 2375 2565 29 45
1075 2325 2490 2815
1100 2275 2410 2685
1125 22253 23353 25553
1150 21703 22553 24303
1175 21253 21903 2315s
1200 28 03 21253 =2053

<No. 9
Chromium-

Moly.

At 1000 F and lower, ratings
are same as for No. 7 Steel.

1025
1050

465
400

700
595

1165
995

1075 2345 2515 2855
ASTM A217
Grade WC9

1100 2290 2430 2720
1125 2245 2370 2615

(special) 1150 2205 2310 2515
1175 21703 22553 24303
1200 21353 22053 23453

welded construction is used, consideration
s oulc be given to the possibility of graphite forma­
ion on carbon steel at temperatures over 775 F-
roduct used within the jurisdiction of Section I.

1 over Boilers of the ASME Boiler and Pressure Ves-
. ?. 1 ! subject to the same maximum tempera-
p7cUKQt:,rOns upon the material in Table
' '■ 1959 edition thereof.
L'within the jurisdiction of Section 1-

>.ur 1 iping of the ASA Codc for Pressure Piping.
limit ii 'S SU to the same maximum temperature

: ipon piping of the same genera
. 1 ,tlon ln Table 2a, 1955 edition thereof.
^‘deration should be given to the possibility of

oxidation (scaling) when No. 7 or M
■ nwd at temperatures over 1050 F.

- 165
Pressure-Seal Bonnet

Cast Steel Wedge Gate Valves
(Patented and Patent Pending)

The sectional views at the right
are typical of the larger size
Crane Pressure-Seal Bonnet
Gate Valves.
Body: The body is made with­
out abrupt change in metal sec­
tion, providingprotection against
a concentration of stresses pro­
duced by pressure, temperature
differences, and pipe line strains.
There are no pockets between
the end of the body and the seat
to cause turbulence or friction.
Body seat rings: The body seat
rings are Stellite faced. Accu­
rately made to precision fit, they
are slipped in parallel to the run
of the valve and are securely
welded in place. In i joo-pound
valves i J^-inch and smaller, the
seat rings extend through the
body to form the welding ends
of the valve, and the body is
welded to the rings.

600, 900, 1500, and 2500-Pound

Ball bearings

Butt-Welding Ends
600-Pound Flanged Ends

Bolted gland

Deep stuffing box

Direct mounted yoke

Circular clamp

Pressure-Seal Bonnet

Disc guide

Tee-head connection

Flexible disc

Sections illustrating
typical construction
of the larger size
Pressure-Seal Bonnet

Gate Valves

Welded seat ring

Crane's unusual disc
guide and tee-head
disc-stem connection
is shown at the left.

Disc: These valves have a wedge disc with Stellited
seating faces. In sizes 3-inch and smaller, the disc is
solid. In sizes 4-inch and larger, a one-piece flexible
disc, solid through the center section but not around
the outer portion, provides enough flexibility to
eliminate sticking, thus requiring less torque to open
the valve when cold after having been closed while
hot. In addition, the disc seating faces adjust them­
selves to any slight variations in alignment caused
by body contraction or pipe line strains.

Disc guide: Sizes 2^-inch and larger have an im­
proved full length, separate "U" shaped disc guide
extending along the sides of the body and fitted into
a specially machined groove around the bottom of
the body. Full disc guiding, even near the point of
seating where the maximum force is exerted against
the disc by the fluid flow, is assured by this design.
The groove in the body for the disc guide and the
machining for the body seat rings are made with the
same machine setting to maintain proper alignment
between the disc, guide, and body seat rings. Sizes
2-inch and smaller have the disc guides integral with
the disc, and the body is slotted.

Disc-stem connection: The valves have a sturdy
tee-head disc-stem connection. Ample clearance be­
tween the head on the stem and the slot in the disc
prevents side strains on the stem. The stem is only
required to move the disc up and down; it is not
forced to also serve as a guide for the disc.
Other features: These valves have the other fea­
tures common to all of the valves in this line, such as
Pressure-Seal Bonnet, direct-mounted yoke, deep
stuffing box, and two-piece bolted gland. In addi­
tion, 6oo-pound valves 8-inch and larger and 900 and
1500-pound valves b-inch and larger are regularly
supplied with a ball-bearing yoke sleeve; sizes 1J 0-
inch and larger have a grease fitting to permit proper
lubrication of the yoke sleeve.
In sizes 5-inch and smaller (of all pressure classes).
the yoke and the retaining ring are integral and
screw into the body to hold the seal ring. Larger
sizes have the separate yoke and retaining ring, with
the yoke held to the body by the circular clamp. The
lower end of the stem hole in the bonnet is Stellite
faced on sizes 2J 2-inch and larger, assuring a better
back-seat and guide for the stem.

1500-Pound
Socket-welding end 1500-pound gate valves in sizes
1 ■ 1 /•"!> 1J4, and 2-inch also are included in the Crane
Pressure-Seal Bonnet line. They are similar in con­
struction to the smaller sizes of the butt-welding end
valves described above. In 2-inch valves, the body

Socket-Welding Ends
seat rings are slipped in parallel to the run of the
valve and are securely welded in place. Sizes 11
inch and smaller have longer body seat rings, welded
into the body; the welded end of the ring forms the
end of the socket in the body.

General description. .. .pages 162 and 163 Ratings... .page 164 Weights and dimensions. . . .pages 166 and 167
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166
Pressure-Seal Bonnet

Cast Steel Wedge Gate Valves

600-Pound
Butt-Welding

No. 776 U, Carbon Steel
No. 776-U7, No. 7 Alloy Steel

900, 1500,
and 2500-Pound

Butt-Welding

900-Pound
No. 703 U, Carbon Steel
No. 783-U7, No. 7 Alloy Steel

1500-Pound
No. 707 U, Carbon Steel
No. 707-U7, No. 7 Alloy Steel

2500-Pound
No. 797 U, Carbon Steel
No. 797-U7, No. 7 Alloy

Weights and dimensions.. . .page J 67

For description, see pages 162 to 165.
For ratings and recommendations, see page 164.

High in strength yet light in weight Crane
Pressure-Seal Bonnet Gate Valves offer un­
usual compactness and rugged durability.
Streamlined design permits close nesting
of welding end valves .... and installation
in minimum space. In addition center to
top dimensions are noticeably smaller
than usual, making less headroom necessary.
Materials: The body seat rings, welded
in place, and the disc, are made of the same
material as the body and bonnet and have
the seating surfaces faced with Stellite. The
stem is made of Exelloy.
“U” suffixed catalog numbers indicate
valves have a Crane Carbon Steel body and
bonnet; this steel conforms to requirements
of ASTM A 216, Grade WCB.
“U7” suffixed catalog numbers indicate
valves have a Crane No. 7 Chromium-
Molybdenum Alloy Steel body and bonnet;
this steel conforms to requirements of
ASTM A 217, Grade WC6.
ASA Standards: The dimensions of end
flanges and butt-welding ends conform to
those in American Standard, B16.5-1957,
for valves of the corresponding pressure
class.
Flanged and butt-welding end valves also
conform to the American Standard for
Face-to-Face and End-to-End Dimensions
of Ferrous Gate Valves, B16.10-1957, of
corresponding pressure classes.
End flange dimensions are listed below.
Face to face and end to end dimensions are
listed on the next page.
Flange facings: Flanged valves have a
large male face, Ti-inch high with a ser­
rated finish (approximately 32 concentric
grooves per inch). Ring joint and other
types of facings can also be furnished

ons, Inches

diam-
Inches

thick­
ness

Dia.
of

bolt
circle

600-Pound End Flange Dimonsl
Size

i 2716 I 10%
1 21/z 12%

2% I 15

5%
6%
8%
10%
U%
13%

17
19%

”th'S.’Sks

2%
3
4
5
6
8

10
12

7% I 7% F777
»’/4 J. .1% I 5

I I 1 &%6
3 : 1% 7%6

'__ lf_l_l%_J 8%
i 16% I

20 1
22

8-7/8
8-1

.1.2-1
12-1%
16-1%
20-1 %

No. 81
dia. of
stud
bolts
8^%

.8-3/,

Flange Flange Dia.
of

male
face

600-Pound
Flanged

No. 676 U, Carbon Steel
No. 676-U7, No. 7 Alloy Steel

1500-Pound
Socket-Welding

No. 7811-U7, No. 7 Alloy Steel

Ordering butt-welding
valves: Orders for butt-welding
valves must specify the inside
diameter of the pipe with which
they are to be used, or its wall
thickness, so that valve ends
can be bored to match.
Prices: Prices of all valves will
be furnished on request.
f langed valves, as regularly

i nished, include drilling to the
-Pound American Steel

ange Standard, and spot fac-
- , the valves can be furnished
'■iced only, when specified.

-----  167
Pressure-Seal Bonnet

Cast Steel Wedge Gate Valves

Catalog suffix indicates material of body and bonnet.
U = Crane Carbon Steel 117 = Crane No. 7 Chromium-Molybdenum Alloy Steel

Genera/ description, Drilling templates, Flange facings,
pages 162 to 166 pages 330 and 331 pages 333 and 334

Weights and Dimensions — Prices on Request

Valve Type Size Weight Dimensions, in Inches By-
ana

Catalog Nos. Pounds A B» c D
pass
size

Inches Each open (J
2% 75 13 19% 8
3 105 14 22 9

600-Pound 4 190 17 27 10
Flanged 5 350 20 31% 12 %

No. 676 U
No. 676-U7

6 425 22 35 14 %
8 855 26 45 20 %

10 1300 31 531/2 24 1
12 1750 33 611/2 24 1
2% 45 8% 19% 8
3 70 10 22 9
4 110 12 27 10
5 180 15 31% 12 %
6 285 18 35 14 %

600-Pound 8 615 23 45 20 %
Butt-Welding 10 915 28 531/2 24 1
No. 776 U 12 1405 32 61% 24 1
No. 776-U7 14 1900 35 67% 27 1%

16 2575 39 74% 30 1%
18 3400 43 80 36 11/2
20 5200 47 98 36 1%
24 7900 55 113 42 2

3 105 12 23 10
4 165 14 27% 14 %

900-Pound 5 260 17 33% 16 %
Butt-Welding 6 425 20 39% 20 %
No. 783 U 8 810 26 47 24 %
No. 783-U7 10 1130 31 52% 24 1

For smaller sizes, 12 1750 36 61% 27 1
use 1 $00-Pound. 14f 2360 39 66% 30 1%

16t 2900 43 731/2 36 1%
18t 4000 fu -nished on request 1%

1 21 5% 13 5
1% 24 6% 13% 5
1% 37 7 17% 8
2 47 8% 18% 8 1
2% 70 10 20 9

1 500-Pound 3 110 12 23 10
Butt-Welding 4 190 16 27% 14 %
No. 787 U 5 315 19 33% 16 %4
No. 787-U7 6 490 22 39 20 1 %

8 900 28 46% 24 %
10 1540 34 521/2 T7 1
12 2400 39 61% 30 1
14f 2710 42 661/2 36 1%
16t 4700 47 ... 75% 36 1%

1 5 00-Pound 1 22 5% 13 5 1
Socket Welding 1% ; 25 6% 13% 5

No. 7811-U71 1% i
2

39
53

7
8%

17%
18% 1

8 1
8

2500-Pound '
Butt-Welding
No. 797 U
No. 797-U7

2500-Pound Valves arc available in
sizes up to 18-inch. weights and di­
mensions will be furnished on request.

600, 900, 1 500, and
2500-Pound Butt-Welding

’By-passes: When speci­
fied, 6oo-pound valves
5-inch and larger and geo
and 1500-pound valves
4-inch and larger can be
furnished with a by-pass
for steam and general
service.
By-pass sizes are indi­
cated in the table at the
left. The by-passes are
rugged and durable, and

, , have the necessarv flex-1500-Pound -if r
Socket-Welding ibihty to compensate for

expansion strains result­
ing from unequal tem­

peratures or fluctuating operating conditions.
Seamless steel pipe is used; all piping connec­
tions are welded. The by-pass valve is the full
equivalent of the main valve insofar as ratings
and service recommendations arc concerned.
For description of by-passes and clearance
dimensions, see page 174.
Motor operation: Valves installed in inac­
cessible locations, or used for emergency or
other unusual purposes, are frequently re­
quired equipped with an electric, air, or gas
motor unit; see pages 2 bo to 270.
Gearing: To facilitate operation, 600 and
goo-pound valves 6-inch and larger, and 1500-
pound valves 5-inch and larger, can be
equipped with a bevel gear operator; see pages
271 to 274. Extension stems also are available.

’Face to face dimensions (B) include the Jj-inch
male faces The thickness of flange dimensions
(shown on facing page) do not.

fCarbon steel 900 and 1 500-pound butt-welding
valves (No. 783 I' and No. 787 U) arc not made
m sizes 14-inch and larger

JSocket depth: Depths of sockets on the No
7811-17 Valves arc % inch on sizes ID-inch
and smaller and % inch on the 2-inch size.

15
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168
Pressure-Seal Bonnet

Cast Steel Globe and Angle Valves

1500-Pound Globe
Butt-Welding Ends

Crane Pressure-Seal Bonnet Globe Valves, like the
gate valves described on the preceding pages, fea­
ture many advantages. The valves are compact,
light in weight, and can be installed in less space
than required for conventional valves. Their Pres­
sure-Seal Bonnet assures freedom from bonnet joint
leakage and maintenance.
Body: The body is "Y" pattern; it has unusually
smooth contours with only gradual changes in metal
thickness. The area above the seat is considerably
enlarged, and the low side of the seat is practically
on the centerline of the body. The design of the seat
and disc in combination with the special shape of
the interior of the body produces minimum turbu­
lence and offers little resistance to flow. Pressure
drop through these valves is surprisingly low for
globe type construction.
Body seating surface: The body seating surface,
consisting of a wide layer of Stellite facing, is inte­
gral with the body casting.
Stellite faced disc: The valves feature a newly de­
signed, improved, swivel plug type disc faced with
Stellite. In the 2-inch size, the disc stem ring is
screwed onto the disc and tack welded in place, as
shown in the illustration of the socket-welding end
valve below. In sizes 2/Finch and larger, the disc is
piston guided; the disc stem ring is screwed in,
pinned, and tack welded to the disc as shown in the
illustration at the right.
Rising, turning stem: The stem is the rising, turn­
ing type and operates through a threaded yoke bush­
ing screwed into and pinned to the yoke. The stem is
fully guided by long engagement with the yoke bush­
ing and the lower end of the bonnet.

Yoke

Gland

Gland

Bonnet locking
ring and bonnet

Seal ring

Disc and
disc stem ring

Hammer-blow wheel
on 3 and 4-inch sizes

Yoke bushing

Body

Cross section of a 3-inch
1500-Pound Pressure-Seal
Bonnet Globe Valve with

Butt-Welding Ends

Bonnet and yoke: The valves have the Crane Pres­
sure-Seal Bonnet, the yoke and retaining ring being
integral. The wide yoke arms permit easy accessi­
bility to the stuffing box.
Stuffing box and gland: The stuffing box is large
and deep; it is filled with high grade packing. The
two-piece gland consists of a gland and gland flange
held in place by swinging gland eye bolts; the bolts
will not loosen in service.
Handwheel: Sizes 2 and 2^-inch have a conven­
tional style malleable iron wheel; sizes 3 and 4-inch
have a cast steel hammer-blow wheel.

15

1500-Pound Globe and Angle
Socket-Welding Ends

General description. . . .pages J 62 and 163

Weights and dimensions. . . .page 169

Cross section of a
1500-Pound Pressure-Seal
Bonnet Globe Valve with

Socket-Welding Ends

^-^Iding end . 500-Pound Globe and Angle Valves in sizes
Bonnet line ThpJ^ a.soare included in the Crane Pressure-Seal
welding end globe vnfre S\mi art ’n construction to the 2-inch butt-

for the end Conner-

face/seai. 'nia'aneteLkS'having an Integral Stellite
faced seat ring securelv weld r a Seat’ with a seParate Stellite
usually good flow character stlra'a™ b?dy Both va!ves haVeThe Stellite faced disc is tL ® lo'V Pressure droP-

with a new disc stem rin^ improved Crane swivel plug type
i tween the bore of the rS conrJcction and a long vertical fit be-! characteristics o this C and the Pilot end of the stem. Thc

rigidity, while still •' construction assure the maximum iny e St,“ Permitting the disc to swivel.
PfOi!Ur° ■,emper°'Ure^-...pogo 164

----- 169

Bronze yoke bushing. Sizes
SaX z^-inch and smaller have

and3

Globe Valves

15

— Prices on Request

Ratings, tests, and recommendations... .page

1 500-Pound Angle
Socket-Welding
No. 7853-U7

No. 7 Alloy Steela conventional type malle­
able iron handwheel; sizes
4-inch have a hammer-blow type
cast steel handwheel.
Butt-welding valves: Butt­
welding valve ends comply with
American Standard, Bib. 5-1957,
for valves of the 1500-pound
class. In addition, end to end
dimensions of the valves are the
same as those shown in American
Standard, Bib. 10-1957, for 1500-
pound pressure-seal bonnet gate
valves.
Orders must specify the inside
diameter of the pipe with which
the valves are to be used, or the
pipe wall thickness, so that the
valve ends can be bored to match.
Higher pressure and smaller size valves: Larger sizes, and valves lor higher
pressures, also are available; information on request. If smaller size valves are
desired, use Crane Lip-Seal Bonnet Globe and Angles (pages 17b to 178)
They are made in sizes 1 *>  to 2-inch and in three pressure classes .... 1500-
Pound, 1570 psi at 1050 F, and 2520 psi at 1050 F.

Pressure-Seal Bonnet
Cast Steel Globe and Angle Valves

(continued from the preceding page.)

Materials: Valves having the catalog number suffixed
with the designation “U” are furnished with a body
and bonnet made of Crane Carbon Steel conforming
to requirements of ASTM A 21b, Grade WCB, and are
suitable for temperatures up to 1000 F. The disc is
carbon steel with Stellited face.
Valves having the catalog number suffixed with the
designation “U7” are furnished with a body and bon­
net made of Crane No. 7 Chromium-Molybdenum
Alloy Steel conforming to ASTM A 217, Grade WCb,
and are suitable for temperatures up to 1200 F.
The disc is No. 7 Steel with Stellited face.
All valves have an Exelloy stem, Crane No. 7 Chro­
mium-Molybdenum disc stem ring, cast carbon steel

yoke, and Cast Manganese 1500-Pound Globe
Socket-Welding
No. 7852-U7

No. 7 Alloy Steel

1 500-Pound Globe
Butt-Welding

No. 7189 U
Carbon Steel

No. 7189-U7
No. 7 Alloy Steel

-----A----

I-K-

Angle Valves

Description of Pressure-Seal Bonnet... .pages 162 and 163

Size

nchcs

Pounds, Each Dimensions, in Inches

Socket-
Welding

Butt-
Welding

Globe Angle Dia.
of

wheel

G

Depth
of

socketNo.
7852-U7
Globe
No. 7
Steel

No.
7853-U7

Angle
No. 7
Steel

No.
7189 U
Globe

Carbon
Steel

No.
7189-U7
Globe
No. 7
Steel

A B C D
open

E
open

F
open

K L
open

1
1%
1%
2

20
30
45
55

20
29
42
53

5%
6%

7
8%

1%
1%
2

2% 6

4%
4%

5
6% 6

12%
16

17%
193/4

11%
133/g
151/z
17%

13%
16%
18%
20%

23/4
3%
3%
4%

12%
14

16%
17%

5%
7
8
10

%
%
%
%

1

3
4

... 55
104
127
197

55
104
127
197

8%
10
12
16

27/is
2%
3%
4%

6% 6
7%
8%
11%

20
24%
28%
333/4

17%
213/4 .

25
29%

20%
25
26

32%

10
14
20
20

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 96 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/96

https://asbestosclaims.law/library/21274/96


170
Pressure-Seal Bonnet

Cast Steel Stop-Check Valves

Stem

Bolted gland

Seal ring

Disc sleeve

Body

15

Bonnet

Bonnet
locking ring

Welded
seat ring

Hammer-blow
wheel

900 and 1500-Pound
Butt-Welding Ends

Yoke mounted
on body

Circular
clamp

Retaining
ring

Pressure­
equalizing

pipe

Cross section of a 6-inch
900-Pound Pressure-Seal Bonnet

Angle Stop-Check Valve

Stellite guide
and back-seat

Piston
guided disc

Description of Pressure-Seal Bonnet. . .pages 162 and 163
Pressure-temperature ratings..................................... page 164
Weights and dimensions............................................ page 171

Freedom from bonnet joint
leakage and maintenance,
savings in space and weight,
long service life, unusually
low pressure drop—these
and other benefits accrue to
the user of Crane Pressure-
Seal Bonnet Stop-Check
Valves.
Body: The body of these
valves—Y-pattern in the
globe type—has stream­
lined contours with liberal
internal area above the
seat. Combined with the
special shape of the seat
and disc, this design offers
minimum resistance to flow.
Pressure drop through the
valve is lower than is us­
ually accepted as good per­
formance for non-return or
stop-check valve service.
The body is equipped with
a specially designed ex­
ternal pressure-equalizing
pipe, welded in place, con­
necting the chamber above
the disc with the outlet end
of the body. The pipe is so
assembled to the body that
the end on the outlet pro­
trudes into the path of
flow. Under high flow con­
ditions, an aspirator effect
is produced by the pipe,
assuring lower pressure
above the disc than be­
neath the disc and permitting high disc lift; should
the flow reverse, the pipe admits the higher pressure
to the top of the disc chamber, thereby forcing the
disc to close quickly.
Body seat ring: The body seat ring is of special de­
sign; it is slipped into an accurately machined
recess in the body and is securely welded in place. It
will not loosen in service. The seating surface is
Stellite faced.
Disc: The disc, also Stellite faced, is of piston
guided construction, and is equipped with two piston
rings. It fits snugly in the body, and is additionally
guided by the long shoulder on the end of the stem.
This shoulder operates in a sleeve fastened in the
disc; to prevent galling and scoring, the sleeve and
the washer between the stem end and the disc are
made of a steel having extreme hardness.

Stem: The stem is of lib­
eral diameter, amply
strong, and well guided. It
has a long thread engage­
ment with the yoke
bushing.

The stem hole in the lower
end of the bonnet is Stellite
faced to provide a good
bearing and back-seat for
the stem.

Pressure-Seal Bonnet:
These valves have the
Crane Pressure-Seal Bon­
net described on pages 162
and 163. On the 6 and 8-
inch sizes, the retaining
ring and bonnet are drawn
together by a threaded
bonnet locking ring as
shown in the cross section
at the left.

The 10 and 12-inch sizes
have a bonnet plate with
bonnet studs, similar to the
construction illustrated on
page 162.

Direct yoke-body
mounting: The yoke is
mounted directly on the
body, and the connection
is secured by a simple but
efficient circular clamp, us­
ing two Triplex Steel stud
bolts on each side of the
two halves of the clamp

Handwheel: The handwheel is steel and is mounted
on the stem end. It is of hammer-blow construction
to enable closing the valve under unbalanced pres­
sure conditions or against boiler test pressure.
Stuffing box: A tight stem seal is provided by the
large and deep stuffing box, which is filled with high
grade packing.

The valves have a two-piece ball-type gland, con-
ing of a gland and gland flange. This construction

thpin |3in^ r* 1 eV^n 'oad on the packing and prevents
Hnnrl p ifr<?m binding on the stem. The swinging
f k C^e u° tS move out of the way when the stuff­
ing box is being repacked.

effi^em”^ t^C proPer size: To determine the most
inform s 'ZC £t0P'check valve to use, refer to theinformation shown on pages .72 and 173.

Yoke bushing

Pressure-Seal Bonnet
Cast Steel Stop-Check Valves

171

for additional description,
see the preceding page.

Angle, Butt-Welding
Crane No. 7 Alloy Steel

No. 7188-U7... 900-Pound
No. 7194-U7... 1500-Pound

For pressure-temperature
ratings, see page 164.

Globe Y-Pattern, Butt-Welding
Crane No. 7 Alloy Steel

No. 7186-U7... 900-Pound
No. 7192-U7. .. 1500-Pound

Important
A simple and direct method of
determining the best size of
stop-check valve, as well as
the pressure drop under vary­
ing conditions of flow will be
found on pages 172 and 173.

Materials: These valves have a Crane No. 7
Chromium-Molybdenum Alloy Steel body, bonnet,
body seat ring, and disc, the seating surfaces being
faced with Stellite; the seat ring is securely welded
in the body. The stem, strong and durable, is
made of Crane Exelloy.
Crane No. 7 Chromium-Molybdenum Steel conforms
to requirements of ASTM A217, Grade WC b.
Test pressures: The goo-pound valves are given a
3250 psi shell test and a 1350 psi seat test; 1500-
pound valves are given a 5400 psi shell test and a
2250 psi seat test. All valves are also given a 100 psi
air-under-water seat test. They are suitable for
boiler test conditions one and one-half times the
nominal ratings to comply with the ASME Boiler 

Code. For complete pressure-temperature ratings
and service recommendations, see page 104.
The valves are equipped with a hammer-blow hand­
wheel and can be manually closed against boiler test
pressure. They can also be equipped with toggle
operators, gears, or motor operators on special order.
Valve ends: Dimensions of butt-welding ends con­
form to those in American Standard, Bib. 5-1957, for
valves of the corresponding pressure class. Orders
must specify the inside diameter of the pipe to be
used with the valves, or pipe wall thickness, so
that valve ends can be bored to match.
End to end and center to end dimensions agree with
those in ASA Bib. 10-1957 for pressure-seal bonnet
gate valves of corresponding pressure class.

Weights and Dimensions —■ Prices on Request
Pres­
sure
Class

Size

Inches

Pounds, Each Dimensions, in Inches

Globe

Butt-
Welding

Angle

Butt-
Welding

Globe Angle Wheel

JA B c 1 D
open

Eopen
F

open
G

open
H

open
K L

open

I No.
7186-U7

No.
7188-U7

900
Pound

6
8 weights weights

20
26

5
63/4

15
19 Vi

27
321/z

411/4
50

361/4
43%

50
57

38
46

393/4
473/4
55

651/2

10
13

32
373/4
421/2

51

26
30

10
12

request request 31
36

73/4
93/16

231/4
26H/16

371/2
45

57 V2
66I/2

53
63’/2

151/2
18 _36_ j 15

I No.
1 7192-U7

No.
7194-U71500

Pound

------- -
8

10
12

weights
on

request

weights
on

request

28
34
39

73/4
9

115/16

20%
25

2711/is

321/z
371/2

45

51
583/4
681/2

431/4
50
57

46
53

631/z

473/4
55

651/2

14
17

191/2

373/4
421/z

51

30
36
36
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Crane Pressure-Seal Bonnet Stop-Check Valves
Selecting the Proper Size - Determining Pressure Drop

A problem confronting the power piping designer is
the selection of the best size of stop-check valve for
his service conditions. This type valve has a floating
disc member, hence it is important that the valve
be sized to provide full disc lift under flow conditions
prevailing during the major portion of the service
life of the installation. If the valve is too large for
flow conditions, the disc will float in a partially open
position; this may result in fluttering of the disc and
rapid wear of valve parts. Conversely, if the valve
is too small for flow conditions encountered, pressure
drop will be excessive.

Crane has conducted numerous tests both in the lab­
oratory and in the field over a period of many years
to establish the flow characteristics of Crane Pressure-
Seal Bonnet Stop-Check Valves. As a result, Crane
Engineers have developed the chart shown on the
opposite page.

The chart is a graphical presentation of flow data
which were determined by test. Its use offers a
simple method of determining the best size of stop­
check valve, as well as the pressure drop under vary­
ing conditions of flow, without any computation.

How to Use the Chart Shown on the Opposite Page

Given: Steam Pressure........1,000 psi, gauge
Steam Temperature.. .850 F
Flow Rate............200,000 pounds per hour, maximum

Find: The catalog number of the valve and the best size for
the above installation.
Solution: Reference to the pressure-temperature ratings
on page 164 indicates a stop-check valve of the 900-pound
pressure class will be required: thus, either of the following may
be used:

No. 7186-U7, Globe
No. 7188-U7, Angle

The choice between the globe or angle depends, of course, upon
the piping arrangement. The flow characteristics of Crane
Pressure-Seal Bonnet Stop-Check Valves are identical for both
globe and angle types. Now, follow the text below and proceed as
indicated by the arrows on the chart.

1. Enter the chart at a temperature of 850 F. Move
vertically upward to the curved line for 1000 psi
gauge pressure, then horizontally to the right to
establish a point on the specific volume scale. From
this point, draw a line through the flow rate being
investigated (200,000 pounds per hour) and establish
a point on Index 1.

2. From the point on Index 1, draw another line
through any assumed size of the No. 7186-U7 or No.
7188-U7 (for example, the 6-inch size) and establish
a point on Index 2. Move horizontally to the di­
agonal line in the right side of the chart and read the
pressure drop at the intersection as 12 psi.

Chart solutions resulting in a point on Index 2 that
falls below Line A-A indicate the valve disc will not
be fully lifted under the flow conditions used. Oper­
ation under such conditions is not recommended, but
at times, must be tolerated for short periods durinc
the low load portion of the operating cycle.

3. Enter the chart where Line A-A intersects Index
2. Move diagonally upward through the size beinc
investigated (6-inch) and establish a second point on
Index 1. From this point, extend a line to the specific
vo ume established in Step i, and at its intersection
with the flow rate line, read 74.000 pounds per hour
as the minimum flow rate at which the disc will be
in the fully lifted position. The pressure drop at this
flow rate is 2 psi At all flow rates less than 74 000
pounds per hour through 6-inch valves, the pressnrP
drop may be expressed as "2 psi or less".

4. Repeat Steps 2
and 3 for all other
probable sizes and
determine the pres­
sure drop and mini­
mum flow rate for
the wide open posi­
tion. Results are
shown at the right.

Valve
Size

Inches

Pressure Drop
at Maximum
Flow Rate of
200,000 lbs.

per hour
(In Psi)

Minimum
Flow Rate
for Wide

Open Valve
Pounds
per hour

6 12.0 74,000
8 4.8 125,000

10 2.2 190,000
12 Less than two 280,000

5. Since the flow rate of 200,000 pounds per hour is
designated as maximum, it may be assumed the
boiler will frequently be operated at lower flow rates.
On this basis, it is obvious both the 10 and 12-inch
sizes would be too large. The choice between the 6
and 8-inch size depends upon the load-demand curve,
and the final selection rests with the piping designer.
6. A typical daily load-demand curve, as shown in
the chart below, indicates the advisable size is 8-inch.
Minimum flow rates for a fully lifted disc for both
6 and 8-inch sizes are shown in the chart. The disc
will not be fully lifted for about 6 hours in the 6-inch
valve and for about 8 hours in the 8-inch valve.
However, since the pressure drop for the 8-inch is so
much lower during high-load operation, it appears
to be a better choice than the 6-inch.
Pressure drop for any intermediate flow condition
can e determined as outlined in Steps 1 and 2.

Typical Daily Load-Demand Curve

time of day

<

electing Proper Size Stop-Check — cont.— ---- -------  173

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 98 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/98

https://asbestosclaims.law/library/21274/98


174-------------------- ---------------------------------
By-Passes for Cast Steel

Pressure-Seal Bonnet Gate Valves

Standard Arrangement for Crane
One-Valve Built-Up By-Pass

Dimension “A" indicates center to
top distance for all by-pass valves.

When so ordered, Crane Pressure-Seal Bonnet
Gate Valves (pages 165 to 167) can be furnished
with a Built-Up By-Pass suitable for war™'?S
up" on steam line service or for equalizing the
pressure around main control valves used on
steam or other fluids.
One-valve, two-valve, and three-valve by-passes,
set up as shown in the line illustrations at the
right, are standard types regularly furnished.
Construction: Crane by-passes are designed to
provide maximum strength, durability, and
flexibility with a minimum of additional weight
on the main valve. The by-pass is furnished
with an outside screw and yoke Lip-Seal Bonnet
globe valve having socket-welding ends. All
connections in the by-pass are welded to assure a
permanently tight, secure assembly.
Pipe bends are used on all pressure classes to
provide the necessary flexibility and to compen­
sate for expansion strains resulting from unequal
temperatures or fluctuating operating conditions.
Materials: High quality materials are used in
the by-pass piping and for the by-pass valve. The
by-pass valve will be made of carbon steel or
Crane No. 7 Chromium-Molybdenum Alloy Steel
to correspond with the material of the main
valve. Similarly, the piping will be seamless car­
bon steel or seamless chromium-molybdenum
alloy steel.

1 he piping and the by-pass valve are of ample weight to withstand the pressures
and temperatures for which the main valve is recommended, and the by-pass valve
is trimmed with materials suitable for the same services as the main valve.
Location of by-pass: By-pass valves are regularly furnished attached to the
side of the main valve. The stems of the main valve and the by-pass valve or
valves will be parallel and will point upward. When ordering, specify whether a
one-valve, two-valve, or three-valve by-pass is desired. P y
Special by-passes: By-passes of other designs or to other specifications can
be made to order. Please furnish complete description, drawings, etc

One-Valve By-Pass

Three-Valve By-Pass

Built-Up By-Pass Sizes and Clearance Dimensions

By-PassInches Inche

1%

18%
Description of mein valves.... pages 165 Io Additional data

By-Pass
Valve
Size

8
10
12
14

Crane
Carbon

Main
Valve
Size

1%
1%

900
Pound
Class

600
Pound
Class

Crane No. 7
Chromium-

Molybdenum
By-Pass

11%
H%
11%

17%
18%
19%

' 178
12%
12%

4
5
6

19%
23%
24%
27%
28%

34
14

16%0
163/iG
18%

167

A-Open
(all pressure classes)

______________ Prices on Request
Approximate Clearance Dimensions, in Inches

17%
17%

19
203/8
23%
24%
27%
28%
32%
33%

41

16
18
20
24

403 Taps and.drains for valves. . . .page 403

U%
H%
H%
11%
H%
H%

14
14
16

%
%
%
%

B C
1500 600 900 1500Pound Pound Pound Pound

Class Class Class Class

17% 24 243/g 24%
18% 24% 24% 24%
19% 25% 26 26
19% 263/4 26% 26%
23!/2 30% 31% 31%24 Vo 31% 32 32

. ...J7% 36% 36% 36%
28% 36% 373% 37%

42 433%
43%

___ 82%
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Pressure-Seal Cap

Cast Steel Lift Check Valves

New 900 and 1500-pound valves
. . with Crane's exclusive ''cage

type" disc guide and disc design

These valves are a new addition to
Crane's line of Pressure-Seal Bonnet
Valves. Like the others, they fea­
ture compactness, relatively light
weight, and an absolutely tight,
leak-proof body-cap joint. Their Y-
pattern body, cage type disc guide
and disc, and reduced seat opening
combine to provide the benefits of
full disc lift with minimum pressure
drop. The valves are recommended
for boiler feed service.
Body and cap: The Y-pattern body
has smooth contours with only
gradual changes in metal thickness.
The area above the seat is considera­
bly enlarged, and the low side of the
seat is practically on the centerline
of the body. The cap and seal ring
set into the neck of the body, and are
held snug by a retaining ring. Valves
6-inch and smaller have a cap locking
ring and washer; larger sizes have a
cap plate secured by means of Tri­
plex steel studs and steel stud nuts.
Disc guide and disc: The valves
feature Crane’s patented cage type
disc guide and disc, each designed
with three large ports (see illustra­
tion below). The disc guide, shoul­
der seated and tack welded in the
body, accurately guides the move­
ment of the piston type disc.
With the disc in the open position,
the ports in the disc guide permit
unrestricted flow through the valve.

With the disc in the closed
( .__ (or open) position, the
1 i ’ N ports in the disc guide and

"— £ the disc allow an open
— ) space from the area above

"----- ' the disc to the down-
> stream (outlet) side of the

Ijfc_ 17 valve, thus equalizing the
( pressure between these
------' points .... and eliminat-

Disc guide ing any need for an equal-
for liner) jzer pipe.
and disc

The Crane design assures
a tight seat, minimizes chattering,
and produces high disc lift with
minimum pressure drop. It effects a
ll‘lly opened valve during normal
*‘OW ... and a quick, positive shut­
off when the flow is reversed.

(Patented)

Seat: Valves b-inch and smaller
have a Stellite faced seating sur­
face integral with the body casting;
larger sizes have a steel body seat
ring faced with Stellite.
Materials: The body, disc guide,
disc, retaining ring, and the locking
ring or cap plate are Crane Carbon
Cast Steel conforming to ASTM
A 216, Grade WCB. The disc seating
surface is faced with Stellite. The
portions of the disc guide and disc
in contact with each other are chro-
mium-plated to prevent galling.
Standards: Dimensions of valve
ends comply with American Stand­
ard Bib. 5-1957 for butt-welding
valves of the same pressure class.
End to end dimensions are the same
as those listed in American Standard
Bib. 10-1957 for Pressure-Seal Bon­
net Gate Valves of the same pressure
class.
Ordering: Orders must specify the
inside diameter of the pipe with
which the valves are to be used, or
the pipe wall thickness, so that the
valve ends can be bored to match.
Ratings: For pressure-temperature
ratings and tests, see page 1O4.

No. 7140 U
900-Pound Butt-Welding

No. 7150 U
1500-Pound Butt-Welding

Prices on Request

Butt-Welding
Lift Check

Valves

Description of Pressure-Seal Bonnet... .pages 162 and 163
Pressure-temperature ratings....................................... 164

and Dimensions —
Size I Pounds, Each

Inche-

No.
1 7140 U
j 900
1 Pound

No.
7150 U

1500
Pound

2%
3
4
5
6
8

10
12

weights
on

request

weights
on

request

Proper sizing........ page 427
Materials.................Section 2

Dimensions, in Inches
. 900-Pound 1500-Pound

A

CQ A B

10 7%
12 8% 12 8%
14 9% 16 9%
17 10% 19 10%
20 13 22 13
26 14% 28 14%
31 17% 34 173/4
36 20% 39 203/4
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Lip-Seal Bonnet
Cast Steel Globe and Angle Valves

(Patented)

Shell
Seat

Vi to 2-inch valves in three pressure classes . . . 1500-Pound, 1570 psi at
1050 F, and 2520 psi at 1050 F ... for high pressure-temperature service

Maximum Non-Shock Working Pressures,

■Product used within the jurisdiction of Section 1,
Power Piping of the ASA Code for Pressure Piping
Pi ' it subject to the same maximum temperature

limitations placed upon piping of the same general
compositions in Table 2a of ASA B31.1-1955

Hydrostatic Test Pressures
Valve i’ll'l-Pound 1570psi - 1050F 2520psi—1050F

No 7 Steel) (No. 7 Steel)
-5400 psi I "
3700 psi
Scat tested 100 psi air-under-water.

(No. 7 Steel)
9000 psT 11,175 psi
6100 psi_______7,550 psi

Crane globe and angle valves with
patented Lip-Seal Bonnet Joint
have proved to be a marked ad­
vancement in small steel valve
construction. Crane Lip-Seal de­
sign has made possible compact,
relatively light-weight valves with­
out sacrificing strength or dura­
bility. Absolute tightness, full
seating area, freedom from bonnet
joint maintenance, minimum
weight and bulk, and easy dis­
mantling and reassembly are a
few of the advantages.
The valves are especially recom­
mended for use in modern power,
industrial, and chemical plants on
main steam, auxiliary steam, boiler
feed, and miscellaneous piping, as
well as for drips, drains, by-pass,
blowdown, and similar service.

Lip-Seal Bonnet joint: Crane's Lip-Seal design features
simplicity. The body and bonnet are screwed together until
a firm metal-to-metal contact is made between the smoothly
machined, flat surfaces on the shoulder of the bonnet and the
top of the body. The lips around the periphery are then
seal welded. A small shoulder on the bonnet insures perfect
centering of the bonnet on the body, eliminating the possi­
bility of stem binding due to bonnet misalignment.
The welded seal is not subjected to bending moments
which might break the seal, nor is it ever required to carry
the mechanical load exerted upon the body-bonnet joint by
pressure and stem thrust. Threaded members .... plated
to resist corrosion and to prevent galling or seizure ....
carry the entire mechanical load at relatively low stresses.
'1 he welded seal simply guards against any leakage.
Easy dismantling and reassembly: Dismantling the valve
is easy. Merely grind off the seal weld (chipping or burning
unnecessary) and unscrew the bonnet. With ordinary care,
the seal weld may be repeatedly ground off for dismantling
and welded upon reassembly with no damage to the valve.
Disc-stem connection: The disc-stem connection holds
all clearances to a minimum and places the seating load

closer to the actual seating surface of the
valve. In assembly, the disc stem ring is
screwed down finger tight, axially forming a
continuous metal-to-metal contact between
the disc and stem 1 he disc stem i ing is then
locked to the disc by a tack weld. The stem
is fully guided by a yoke bushing and by Ion"
engagement with the lower end of the bonnet,
Minimum radial clearance, long vertical fit
between the pilot end of the stem and the
bore oi the disc, and no axial clearance
produce maximum rigidity while permit­
ting the disc to swivel

(description continued on the next two pages)

Typical Cross Section
Lip-Seal Bonnet Globe Valve

Outside Screw and Yoke
Socket-Welding Ends

Rigid, swivel type
disc-stem connec­
tion with disc ta­
pered to permit
close regulation of
flow when throttling.

voia service: hot temperatures from — 20 F to 100 F,
the ratings shown for 100 F apply.

*\Vhere welded construction is used, consideration
should be given to the possibility of graphite formation
on Carbon steel at temperatures above 775 F.

tConsideration should be given to the possibility of
excessive oxidation (scaling) when No. 7 or No. 9
Steel is used at temperatures above 1050 F.

'Product used within the jurisdiction of Section 1,
Power Boilers of the ASME Boiler and Pressure Vessel
C ode is subject to the same maximum temperature
limitations placed upon the material in Table Pz.
1959 edition thereof.

Temp. (Regular Material) (Made to Order)
Crane Crane No. 7 Crane No. 9

Carbon Chromium- Chromium
Cast Molybdenum Molybdenum

Steel* Cast Steel f Cast Steel f
ASTM ASTM ASTM
A216- A21;'-WC6 A217-WC9
WCB

3800 3900 4000 Special Special
Deg. Series Series Series 3900 4000
Fahr. Nos. Nos. Nos. Series Series

100° 3600 6000 7450
150 3550 5915 7450
200 3500 5830 7450
250 3450 5750 7450
300 3415 5690 7450
350 3375 5625 7450
400
450

3330
3255

5550
5430

7450
7450 Up to

1000 F,
Up to
1000 F,
ratings500 3125 5210 7450 ratings

550 2955 4925 7450 are same are same600 2770 4620 7385 as for as for650 2580 4300 6880 3900 4000
700 2350 4025 6440 Series Series
750 2125 3745 6000 Valves Valves
800 1830 3470 5545 of No. 7 of No. 7
850 '1500 3190 5105 Steel Steel
875 '1305 3055 4880
900 '1115 2915 4665
925 19452 2775 4440950 '7702 2640 4225975 >6002 2500 40001000 '4302 2230 3560

1025 '1900 >3040 1945 31051050 '1570 '2520 1 1655 26551075 '1355 '2175 '1430 '2280_ 1100 '1145 '1825 '1200 '1920
1125 '9302 '14802 >1030 '16501150 >7152 '11452 '855 ‘13701175 '5302 '8402 17152 'U452_ 1200 ——2---- '3452 •5452 >5702 '9102

Lip-Seal Bonnet
Cast Steel Globe and Angle Valves

(Patented)

(continued from preceding page)

Disc and seat: The plug type disc and seat, ideal for
rigorous service, provide a wide seating contact not easily
affected by foreign matter or wiredrawing. The seating
surfaces are faced with Stellite, a material that withstands
corrosion and erosion unusually well and displays excellent
resistance to wear, seizure, galling, and abrasion.
Body: Valve bodies of each pressure class, similar in design,
are well proportioned throughout. Specially shaped internal
contours provide excellent flow characteristics and the flow
path is designed to reduce turbulence and minimize disc
vibration. Ports and seat opening are full line size.
Yoke and yoke bushing: The yoke has heavy metal sec­
tions and is cast integral with the bonnet. The yoke bushing,
screwed into the yoke and tack welded in place, will not
loosen in service.
Stuffing box and gland: The stuffing box, of liberal
proportions and filled with highest quality packing, provides
a tight seal around the stem. The two-piece ball type gland.
consisting of a gland and gland flange, maintains an even
load on the packing and prevents binding of the stem. The
gland flange is held in place by swinging eye bolts.
Repacking: The valves can be repacked while under pres­
sure. When wide open, the top of the disc stem ring meets
the underside of the bonnet in an angle-to-ball seat, forming
a tight, line bearing contact.
Materials: As indicated under the illustrations at the right,
Crane Lip-Seal Bonnet Globe and Angle Valves are regu­
larly made in three pressure classes . . . 1500-Pound ASA . . .
1570psi at 1050F (2500-Pound ASA).. .and 2520psi at 1050F.
Valves of the 1 500-Pound pressure class (Series 3800 catalog
numbers) have a body and bonnet made of Crane Carbon Steel
conforming to requirements of ASTM A 21b, Grade WCB.
Valves of the 1 570 psi, 1050 F and the 2520 psi, 1050 F pres­
sure classes (Series 3900 and 4000 catalog numbers respec­
tively) regularly have a body and bonnet made of Crane No.
7 Chromium-Molybdenum Alloy Steel conforming to ASTM
A 217, Grade WC6. This steel combines excellent corrosion­
erosion resistance, stability against graphitization, and
strength retention at elevated temperatures.
For even greater strength and better resistance to steam cor­
rosion at extremely high temperatures, the Series 3900 and
4000 Valves can be made to order of Crane No. 9 Chromium-
Molybdenum Alloy Steel (ASTM A 217, Grade WC9).
All valves have Stellited seating surfaces and an Exelloy
stem. 1 he yoke bushing is made of Cast Manganese Bronze.

1 he gland is bronze on the smaller sizes and siliconized
steel on the larger sizes. The gland flange is forged steel
and the gland eye bolts are stainless steel.

Globo, Screwed

No. 3866 U
1500-Pound

Carbon Steel

No. 3966-U7
1570 psi at 1050 F
No. 7 Alloy Steel

Globe, Socket-Welding

No. 3868 U
1500-Pound

Carbon Steel

No. 3968-U7
1570 psi at 1050 F
No. 7 Alloy Steel

No. 4068-U7
2520 psi at 1050 F

No. 7 Alloy Steel

No. 4066-U7
2520 psi at 1050 F

No. 7 Alloy Steel

Anglo, Screwed

No. 3867 U
1500-Pound

Carbon Steel

No. 3967-U7
1570 psi at 1050 F
No. 7 Alloy Steel

No. 4067-U7
2520 psi at 1050 F

No. 7 Alloy Steel

Anglo, Socket-Welding

No. 3869 U
1500-Pound

Carbon Steel

No. 3969-U7
1570 psi at 1050 F
No. 7 Alloy Steel

No. 4069-U7
2520 psi at 1050 F

No. 7 Alloy Steel

All valves in the smaller sizes have
a Style S tee handle (not illustrated).

Ratings: Working pressures are shown on the facing
page. Ratings for Series 3800 and 3900 Valves agree
with those of the American Steel Mange Standar ,
Bi6.5-1957, for the 1500-pound and 2500-pound pies
sure classes respectively. The Standard docs not in­
clude ratings for pressure classes above 2500-poun .
Description of materials . . . Section 2 Prices on Requc

Full seating area: The diameter of the seat open­
ing in these valves is the same as the port diameter.
being at least equivalent to the inside diameter ot
Schedule i bo pipe on Series 3800 Valvesand to Double
Extra Strong pipe on Series 3900 and 4000 Valves.

15

For sizes, weights, and dimensions, see next page.
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Lip-Seal Bonnet

Cast Steel Globe and Angle Valves

Weights and Dimensions

Globe Valves
Screwed or Socket-Welding

Prices on Request

For ratings and
complete description,

see pages 176 and 177.

Angle Valves
Screwed or Socket-Welding

Pressure
Class

Regular
Body
and

Bonnet
Metal

Size Pounds, Each Dimensions, in Inches

Inches

Screwed 1 Socket-Welding

Globe 1 Angle ; Globe 1 Angle
A B C

open
D

open
Et

Dia. of
port &

seat
opening

Depth
of

socket

No.
3866 U

No.
3867 U

No.
3868 U

No.
3869 U

% 1 9.0 8.5 9.0 8.5 1 4 2 9 81/2 4% 1/2 %
1500-Pound Carbon %4 13.0 12.0 13.0 12.0 4% 2% U’/4 103/4 6 % 1/2

ASA Steel _1___ 16.0 15.5 16.0 15.5 | 5’/2 23/4 113/4 11% 7 1716 1/2
1% 1 24.0 23.0 24.0 23.0 1 6’/2 31/4 14 13% 8 15“32 1/2
PA 36.0 33.0 36.0 33.0 7 31/2 16 15 10 111/32 ’A
2 1 51.0 49.0 51.0 49.0 8I/2 41/4 I8I/4 17% 12 1*1/16 %

No. No. No. No.
______ 13966-U7 3967-U7 3968-U7 3969-U7

1570 psi
at 1050 F

2500-Pound
ASA

Crane
No. 7
Steel*

’A
3/«

_1__

12.0
16.0
21.0 _

12.0
14.5
19.5

12.0
16.0
21.0

12.0
14.5
195

4
4%
5’/2

2
2%
23/4

8%
11%
12%

8%
ii3/16
11%

41/8
6
7

%
1/2
%

%
’A
1/2

1%
l’/z

30.0
45.0

26.0
40.0

30.0
45.0

30.0
40 0

61/2 31/4 14 13716 8 % 1/2

2 65.0 63.0 65.0 63.0 81/2
31/2
41/4

16716
183Z

153/8
173Z

10
11

l5/32
1 1/n

1/2
54

,,

No.
4066-U7

No.
4067-U7

No.
4068-U7

No.
j 4069-U7

1 72

2520 psi Crane
No. 7
Steel*

72
% Weights

41/2 21/4 12% 11*716 6 % %
at 1050 F 1 Weights 5%

6%
2% 14% 141/16 7 ’A 1/2

11/4
on

request
on ?_‘/4 17 16% 8 % x/i___

l’/2 request 'Vi : 33/4 191’/1G 19 12 % Vi

— 2 ------ -—.—
8’/z
91/2

4%
4%

21s/ig 20716
21%

14
16

1732
1%

1/2
7s

♦Valves regularly made of Crane No. 7 Chromium-
Molybdenum Steel are also available made to order
of Crane No. g Chromium Molybdenum Steel­
orders must so specify. Dimensions shown apply
to valves made of No. or \i< g Steel. ''

^or thTdi0?! ' indicates the length of the handle
or h diameter of the wheel. The and %-inch
Wo'Vair^T1 3qo° and the !■> to i-inch Series
VT X'Ts XV St*  S Handle; larger

a ^310 D wheel, as illustrated.

Prenurc-Scul Bonnet . ,po8«, 162 Io 175

jl Cap Lifi check Valves. . . .page 179

179
Lip-Seal Cap

Cast Steel Lift Check Valves
(Patented)

Small size 1500-pound and 1570 psi, 1050 F
horizontal lift checks for severe steam services

These valves are a companion line to the Crane Lip-Seal
Bonnet Globe and Angle Valves described on the preced­
ing three pages. Like those valves, they feature construc­
tion considerably superior to that generally used for small
steel valves .... compactness and relatively light weight
without sacrifice of strength or durability .... absolute
tightness, freedom from cap joint difficulties, and easy
handling’. . . . superior performance on high pressure­
temperature steam lines .... and wide application in
modern power, industrial, and chemical plants.

Cage type disc guide or liner
controls disc movement . . .
assures square seating.

Wear-resistant Exelloy disc; high
lift adds to efficiency.

Smoothly contoured "globe type" body for minimum turbulence
and low pressure drop. Integral seating surface, faced with
Stellite, resists wear, seizure, galling, and scoring.

Cap screws into body. Threaded
connection carries entire
load at relatively low stresses.

Lip-Seal Cap Joint prevents leak­
age . . . needs no attention.

Lip-Seal joint: Crane’s Lip-Seal design is extremely
simple. The cap and body are screwed together until a firm
metal-to-metal contact is made between the smoothly machined
flat surfaces on the shoulder of the cap and the top of the body.
The small lips around the outer periphery are then seal welded.
The threaded body-cap connection .... with threads plated to
resist corrosion and to prevent galling or seizure .... carries the
entire mechanical load, and at relatively low stresses. The welded
seal merely guards against leakage.
Easy dismantling: Dismantling the valve is easy. Simply
grind off the seal weld and unscrew the cap. With ordinary care,
the seal weld may be repeatedly ground off for dismantling, and
welded upon reassembling, with no damage to the valve.

1500-Pound

No. 3886 XU
Screwed

Carbon Steel

No. 3888 XU
Socket-Welding

Carbon Steel

Disc and seat: All valves have an Exelloy disc. The body
seating surface is faced with Stellite, a material that withstands
corrosion and erosion unusually well. The disc and seat are plug
type in shape but, through a reasonable difference in angles,
effect what is virtually a line bearing seating contact. A cage
type disc guide, tack welded in the body, accurately guides the
movement of the disc. This construction, another patented Crane
development, assures square seating, minimizes chattering, and
produces high disc lift with minimum pressure drop.
Materials: The body and cap are Crane Carbon Steel (ASTM
A 216, Grade WCB) in the i joo-Pound Valves and Crane No. 7
Chromium-Molybdenum Alloy Steel (ASTM A 217, Grade
WCb) in valves of the 1570 psi, 1050 F class. The latter steel
offers high corrosion-erosion resistance and excellent strength
retention at elevated temperatures. For even greater resistance
and strength at extremely high temperatures, valves can be
made to order of Crane No. 9 Chromium-Molybdenum Alloy
Steel (ASTM A 217, Grade WCg).

No. 3986-XU7 No. 3988-XUZ
Screwed Socket-Welding

No. 7 Alloy Steel No. 7 Alloy Steel

1570 psi at 1050 F
(2500-Pound ASA)

Ratings: Ratings for these
valves agree with those in
the American Steel Flange
Standard. 616.5-1957. and

Size i
Weights and Dimensions ---- P rices on Request______________

Pounds, Each Dimensions, in incnes
1500-Pound 1570 nsi . 1050 F End Center to ^Diameter ot

top of cap I seat opening
Depth

nf
Carbon Steel No 7 Alloy Steel to socket
No. No. No. No. end 1500 | 1570 | 1500 | 1570

3886 XU 3888 XU 3986-XU7 3988-XU7 Pound psi at 1 Pound' psi at
Class 1050 F Class 110,0 F

| Class 1 J Cla?LInches
Screwed Socket-

Welding
Screwed Socket-

Welding ---
% 4.2 4.2 5.4 5.4 4 39/ic 4716 716 716 %
74 7.8 7.8 11.0 11.0 474 43/16 ■ 51/16 % ! Vi

1 /1 8.7 8.7 12.3 12.3 5% 4% ' 5%6 74 5/b. 72

11/4 14.0 14.0 22.0 22.0 6% 4% 59/16 1716 74 Vi
V21% 20.0 20.0 27.5 27.5 7 5716 67,6 l’/4 1716

2 1 30.0 30.0 44.0 44.0 81/2 6716 7% _1®/I6__19/16 _ _'8

are the same as listed for
Crane Lip-Seal Bonnet
Globe and Angle \ alves ol
the same material and pres­
sure class; see page 176
Test: Series 3800 and 3000
Valves are given hydro­
static shell tests of 5400 psi
and 9000 psi, respectively.
The seats are given a 40
psi hydrostatic test
Description of materials... .Section 2
Proper sizing......................page 427

15
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Pressure-Seal Line Joints

Butt-Welding Ends

Cross Section
1500-Pound Line Joint

Prices and dimensions
are furnished on request.

Crane Pressure-Seal Line Joints are
designed for use on high-pressure
Stemperature steam service in
welded piping where access to equip­
ment may be desired without neces­
sitating torch-cutting of a line and
where conventional flanged joints
are susceptible to leakage or require
constant maintenance.

1500-Pound
Pressure-Seal Line Joint

Construction: These joints are considerably smaller
and lighter in weight than regular bolted joints °*
corresponding size made with American Standard
flanges. They utilize the internal fluid pressure to
assist in forcing the seal ring and mating parts
together; the seal ring loading increases as the
pressure increases, thus maintaining tightness. All
Pressure-Seal Line Joints have butt-welding ends.
The smaller sizes are made with a screwed union ring,
a stub end, a seal ring, and a socket end. Larger sizes
are semi-flanged, as illustrated above; they are made
with a stub end, a ring flange, a seal ring, a socket
flange with welding end, and studs and nuts.
Pressure classes and sizes: Pressure-Seal Line
Joints are made to order in the 600, goo, and 1500-

pound pressure classes, in sizes 1 to 16-inch, with
the ends bored for any schedule of pipe.
Material: These joints can be made of a variety of
alloy steels to meet specific requirements, or of a
combination of alloys, one for each half of the joint.
In the latter case, they provide an ideal means of
joining dissimilar metals in a piping system, where
the welding together of those metals might present
an extremely difficult problem.
Inquiries and orders: Inquiries and orders should
specify; quantity; size; service conditions in terms
of fluid, pressure, and temperature; materials re­
quired on each or both ends; schedule number or
the outside and inside diameter of the pipe or tubing
being used.

uwu-rounu \.rane rressore-Seal Bonnet Glob VP
Valves installed in the main steam lines of a central statin., L Ho,lern Sfop Check

stonon operating al 900 psi, 900 f

For valves for extremely high

pressures and temperatures . . ■

for nuclear applications . . ■ for

missile and rocket service . • •

for extreme vacuums . . . or for

other unusual conditions . • ■

see Crane's Special Service

Valves in Section 21.

SECTION 1 6 - 181

Crane Packless Diaphragm Valves
(Patented and Patents Pending)

General Description.................................... pages 182 and 183

Unlined Valves—Wheel Operated
DeSCripti°n..............................................................................pages 184 and 185
Working Pressures................................. .M ............................................................. page 184
Sizes and Weights................................................................................. .. , 85
Dimensions................................................................................................page 188

Lined Valves—Wheel Operated
Descr!Ption............................................................................................... page 186
Working Pressures................................................................................. .. 186
Sizes and Weights................................................................................ .. 186
Dimensions............................................................................................... .. 188

Sliding Stem Valves
Description.............................................................................................. page j 37
Working Pressures.................................................................................page 187
Sizes.........................................................................................................page 187
Dimensions...............................................................................................page 188

When ordering valves for corrosive services, refer
to the Crane Corrosion Questionnaire on page 202.

The Crane line of Y-Pattern Packless Diaphragm Valves embraces a
host of types.......... unlined, neoprene-lined, or rubber lined .... all
available for wheel or sliding stem operation. The unlined valves are
furnished in bronze, cast iron, aluminum, or 18-8 SMo and .... to
further increase their versatility .... there is a choice ot disc insert
and diaphragm materials .... Neoprene, Buna N, natural rubber,
Kel-F, or Teflon. For industrial fluid handling, for general or corrosive
service, wherever absolute tightness around the stem is a primary con­
sideration .... a Crane Packless Diaphragm Valve may be the answer.

Crane packless diaphragm valves fulfill the requirements
general and carrasive services . a pefra-chemtcal mstallahan „ dlustrated.
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182 ---------------------------------- -----------------
Packless Diaphragm Valves

cumuli....... .

Diaphragm

’/z to 2-inch sizes

Patented and
patent pending

Disc holder
(or disc)
with disc

insert

Choice of . . . bronze, iron, aluminum, or 18-8 SMo
Y-pattern body and disc .... diaphragm and disc
insert materials .... wheel or sliding stem operation.

j Simple
I • design
1 • operation
j • maintenance

Stem, plunger,
and stem collar

Unlined and lined types .... for
general and corrosive services

Bonnet, yoke sleeve, and phenolic
sleeve and washers . .. sizes 2 ’/z-inch
and larger have a bonnet bushing
instead G. — -

Crane Packless Diaphragm Valves, distinguished by advanced
design, proven performance, and a choice of body, disc insert, and
diaphragm materials, fulfill the need for moderately priced valves
effective on both general and corrosive services. Unlined valves
are made with screwed ends in sizes ¥2 t0 2-inch and with flanged

ends in sizes up to 14-inch;
lined valves, furnished with
flanged ends only, are made
in sizes J4 to 6-inch. All
valves are available with a
wheel for hand operation
or a sliding stem for appli­
cation of power operators.
Basically, the valves fea­
ture the same design, size
for size, as illustrated at
the left. Lined valves, of
course, have a lined body
and coated disc; sliding
stem valves differ in their
upper end construction. See
illustrations on next page.

1 74 fo 2-inch
valves hove the
plunger locked
to the stem with
a steel pin, as
shown above.

Screwed Valve-Closed

All ’/z to 2-inch Crane diaphragm valves
(available with screwed or flanged ends)

of the sleeves and washers.

Unlined

feature the same basic design. Note the
diaphragm's sole function is to seal the bon­
net. Tightness at the seat, obtained only by
the disc .... an exclusive Crane feature
.... assures a positive shut-off of flow even
if the diaphragm should fail.

2'/z-inch and larger diaphragm valves
(available with flanged ends only) fealur
the same basic design. Note, in the open
position, how the high disc lift create a flat,
smooth surface in the upper chamber of the
body. This, coupled with the Y-patlern body
design, assures an even flow of fluid with
minimum turbulence and low pressure drop.

Crane s superior "packless'' design provides a tight stem seal
. . . . protects working parts .... reduces maintenance

In many services, a frequent
problem of valve maintenance is
to keep a tight stuffing box seal
around the stem. With the in­
creasing use of volatile, corrosive,
and hard-to-hold fluids as well as
of high vacuum processes, and
even in the handling of general
fluids, the need for absolute tight­
ness around the valve stem is
often the primary consideration
in valve selection. Under such
conditions, provided other essen­
tial requirements arc met, the
Crane diaphragm valve is an in­
expensive and logical choice.

age and no

No stem packing is used or re­
quired in Crane diaphragm
valves I hey belong to that gen­
eral class known as "packless"
valves, so called because the
customary stuffing box around
he stem has been eliminated
iro^h the use of a flexible

SX^gm mounted between
int body and bonnet.

1 he diaphragm keeps an abso­
lutely tight stem sea
no chance for |eakt

need for stuffing box mainte­
nance. Because line fluids can­
not enter the valve bonnet,
operating parts are not exposed
to corrosion; nor can costly fluids
be contaminated through con­
tact with working parts. Since
the diaphragm is used only to
form a pressure-tight bonnet
closure .... and not for seating
■ ... it is not subject to cutting,
crushing, or rapid wear.
A separate flat-faced disc
equipped with a soft insert, or
completely coated on lined
valves, performs the seating
function. I he disc, firmly at­
tached to the end of the stem
and fastened to the center of the
diaphragm by means of a plung­
er. bears against a crown-shaped
seat in the body, assuring leak­
proof closure on all fluids.
A hen the c alve is operated (see
open and "closed illustra­

tions at left), the stem raises or
lowers the non-turning disc, and
the diaphragm flexes to permit
this travel

-------- 183
Packless Diaphragm Valves

Choose a Crane Valve for these

Longer diaphragm life because the
rlinnhraem performs the sole function
of sealing the bonnet. It is not
subject to the crushing, cutting, and
abrasion incident to seating ....
factors which cause rapid wear.
No escape of fluids even if the dia­
phragm should fail. Tightness at
the seat is obtained by the disc,
independently of the diaphragm . . . .
an exclusive Crane safety feature.
“Packless” construction eliminates
the annoyance and expense of stuff­
ing box leakage and maintenance.

advantages

Low resistance to flow with Crane’s
Y-pattern body design. Flow is more
accurately controlled .... pressure
drop is minimized.
Easier operation because Crane's
separate disc and diaphragm design
reduces the torque .... and number
of turns .... needed to open and
close the valves.
Easier maintenance because all parts
are readily accessible. Simply un­
bolt the bonnet and lift out the dia­
phragm and working parts; the body
need not be removed from the line.

High quality materials and rugged construction

Crane diaphragm valves are the
compact bolted bonnet type.
Unlined valves have a body and disc
of bronze, cast iron, aluminum, or
18-8 SMo. These are available with
a neoprene, Buna N, natural rubber,
or Kel-F diaphragm and disc insert.
Neoprene and Buna N are synthetic
rubber compounds and, like natural
rubber, are excellently suited for
a wiae range 01
fluids at tempera­
tures up to 180 F.
Kel-F (trade name
for polytrifluoro-
chloroethylene) is
an unusually stable
thermo-plastic. It
is inert to inorganic
acids and alkalies
in all concentra­
tions, has low cold
flow characteristics,
for temperatures up

Section of a Kel-F
trimmed valve. The
Kel-F diaphragm is
heavily reinforced
by anothermember.

and is suitable
to 200 F.

T ight seating is accomplished by the
disc operating on the stem end. A
disc insert, of the same material as
the diaphragm, is vulcanized or
molded into a recess in the face of
the disc and closes against a crowned
seating surface in the body. The
insert is pliable enough to absorb
small particles of foreign matter
that might otherwise cause leakage.

I he diaphragm is not used as the
siting member .... it merely retains
the fluid. It has a hole through
>ts center and is locked between the
v isc and plunger. When the valve is
operated, the diaphragm flexes to
permit the travel of the disc.
\ stives J.j to 2-inch have a concealed
non-turning, rising bronze stem op­

erating in a bronze yoke sleeve.
Guide lugs on the plunger above the
diaphragm ride in recesses in the
bonnet to keep the stem from turning.
Valves zj^-inch and larger have a
turning, rising bronze stem operat­
ing in a bronze bonnet bushing. The
disc is held to the stem by a threaded
bronze sleeve on the plunger which
allows the stem to rotate freely.
All valves have a cast iron bonnet.
Wheels are malleable iron. The
plunger is bronze on sizes i-inch and
smaller and cast iron on larger sizes.
Lined valves (see illustration at upper
right) have a cast iron body and
disc. They are the same, size for
size, as the unlined pattern except
the body interior, flange faces, and
in some cases, the body exterior, are
covered with neoprene or natural
rubber. In addition, the disc, in­
stead of having an insert, is com­
pletely coated with neoprene or
natural rubber. Thus, all parts con­
tacting fluid in the line are protected.
Sliding stem valves, designed lor easy
application of power operators, are
available in the same range of sizes
and with the same material combi­
nations as wheel-operated valves.
Except for the sliding stem and up­
per end design, they are the same size
for size, as the wheel-operated valves.
As shown at the right, the upper end
of the bonnet terminates in a flange
(with machined face) which has an
inner threaded opening. 1 he flange
can be drilled and tapped for a bolted
connection or the threaded opening
can be used for insertion of a screw ed­
in adapter, permitting a slip-on or
threaded connection.

Valves Lined With
Neoprene or Rubber

Lined valves (sizes ’z to 6-inch with
flanged ends only) are furnished
wheel-operated or with a sliding
stem.
Except for the neoprene or hard
rubber lining in the body and on
the end flanges, and the neoprene
or soft rubber coated disc, they
feature the same design, size for
size, as unlined valves.

Sliding Stem Valves

sizes 2'/z to 6-inch)

Sliding stem valves are especially
designed for the application of
hydraulic or pneumatic operators.
They are made in the same range
of sizes, with the same body ends,
and with the same material com­
binations as unlined and lined
wheel-operated valves .... and
except for the sliding stem and
upper end construction, are the
same design, size for size.

Unlined valves pages 184 and 185
Lined valves page 186
Siding stem valves page 187
Dimensions .. - page 188 16
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184
Packless Diaphragm Valves

Unlined—Wheel Operated

Screwed
Bronze, Cast Iron, Aluminum,

or 18-8 SMo Body

Working Pressures, Non-Shock

Valve
Size

Inches

All Valves
Except Those
with Kel-F
Diaphragm

Water, Oil,
Air, or Gas
180 F Max.

Volvos
with
Kel-F

Diaphragm

Waler, Oil,
Air, or Gas
200 F Max.

No. 1650
and

No. 1651
Valves

Vacuum
Service

1 80 F Max.

No. 1652 Valve

Underwriters’
Approved

Oxygen
Service

180 F Max.

Acetylene
Service

180 F Max.

to 4 150 psi 150 psi all 150 psi 15 psi

6 125 psi 125 psi degrees ...

8 100 psi . .. . ..

10 80 psi
12 65 psi ... . ..

14 50 psi ...

Air Tested

Sizes 14 to 2-inch. Available
with Neoprene, Buna N,
natural rubber, or Kel-F dia­
phragm and disc insert.

Cast Iron, Aluminum,
or 18-8 SMo Body

Sizes ’/2 to 14-inch with cast
iron body; sizes ’/a to 6-inch
with other body metals. All
are available with Neoprene,
Buna N, natural rubber, or
Kel-F diaphragm and disc
insert.

2’/2-inch and larger valves
have a rising, turning stem.

Recommendations: Crane unlined
diaphragm valves are built for hard
usage. Being packless, they are used on
many services where ordinary valves
may fail, or be only moderately effec­
tive, due to difficulties with stuffing
box leakage. All parts exposed to line
fluids are available in a choice of cor­
rosion-resistant materials, making the
valves suitable for an extensive list of
corrosive services.

The selection of the proper materials
combined with the “packless" design
render these valves ideal for use on
oil, compressed air, compressed and
liquefied gases of many commercial
kinds, natural and corrosive waters
such as mine water, molasses, ammonia
liquors, magnesium sulfate, alcohols,
and a variety of other fluids.

Among unlined valves are those suit­
able for the following special services:

Sprinkler service .... use the No. 1610.
It has been tested and approved for
sprinkler service by the Underwriters'
Laboratories, Inc., Chicago, and is
marked "UL".

Vacuum service .... use the No. 1650
and 1651. 1 hey have been prepared for
all degrees of vacuum (mercury).

No. 1(150 and 1651 valves can be given
a special mass spectrometer test. *

For additional description
and sectional illustrations,
see two preceding pages

Catalog numbers and weights
are listed in the table

on the next page.

Oxygen, and acetylene service .... use the
No. 1652. I his valve, specially handled
hasall working parts treated withanon-
inflammabe lubricant. It has been
tested and approved for commercial
oxygen and for acetylene service hv the
Underwriters Laboratories. Inc ‘Chi
cago. and is marked "UL"

Limited space prohibits a complete list­
ing of services for which Crane dia­
phragm valves are suitable. Specific
advice and recommendations on the
handling of many corrosive fluids will
be furnished on request.

Construction: Valves 2-inch and
smaller have a rising, non-turning,
bronze stem operating in a bronze yoke
sleeve. Guide lugs on the plunger above
the diaphragm ride in recesses in the
bonnet to keep the stem from turning.
Valves 2^-inch and larger have a ris­
ing, turning, bronze stem operating in
a bronze bonnet bushing. The disc is
held to the stem by a threaded bronze
sleeve on the plunger, which allows the
stem to rotate freely.
For complete description of construc­
tion, see the two preceding pages.
Materials: The body and disc holder
are bronze (ASTM B62), cast iron
(ASTM A 12b, Class A in sizes 6-inch
and smaller and Class B in sizes 8-inch
and larger), aluminum, or 18-8 SMO
Alloy Cast Steel (ASTM A351, Grade
CI--8M), I hese materials are de­
scribed in Section 2.
Valves made of the foregoing materials
are regularly furnished with a neoprene,
Buna N, natural rubber, or Kel-F
diaphragm and disc insert.
All valves have a cast iron bonnet and
a malleable iron wheel. The plunger is
dionze on sizes i-inch and smaller, and
cast iron on the larger sizes.
Special valves and linings: Dia-
d '.igni valves made of metals or with
ti im material other than listed can be
made to order.

•"■iipiete details furnished on request

Packless Diaphragm Valves
Unlined —Wheel Operated

- 185

Weights — Pounds, Each

Diaphragm and disc insert materials are indicated by the catalog number and suffix-
No suffix = Neoprene SB = Buna N RN = Natural Rubber KF = Kel-F

Valve
Type

Size

Inches

With
Bronze
Body

Screwed

With
Cast Iron

Body

With
Aluminum

Body
With

18-8 SMo
Body

With Cast Iron Body
For Special Services

Vacuum Oxygen or
■ Acetylene

ScrewedScrewed
Hanged
F & D Screwed

Flanged
F&D Screwed

Flanged
F & D Screwed

Flanged
F ix D

Nos. Nos. Nos. Nos. Nos. Nos. Nos. No. No.
1600 1610 1611 1620 1621 1630 1631 1650 1651 16521600-SB 1610-SB 1611-SB 1620-SB 1621-SB 1630-SB 1631-SB —
1600-RN 1610-RN 1611-RN 1620-RN 1621-RN 1630-RN 1631-RN — —

% 1.8 1.6 3.3 1.0 1.9 1.6 3.8 1.5 3.3 1.6
% 3.0 2.6 4.7 1.6 2.8 2.7 5.0 2.6 4.7 9 7
1 5.2 4.6 7.1 2.6 5.0 4.7 8.3 4.5 7.2 4.6
l’/4 8.4 7.2 10.3 4.1 6.0 7.5 12.0 7.1 10.3 7.2
O/2 12.2 10.6 14.8 6.3 8.3 11.2 16.0 10.6 14.2 10.6
2 21.3 19.2 24.8 10.8 14.0 19.4 28.0 18.9 25.0 19.0
2>/2 38.6 21.0 43.0 39.0
3 50.0 30.0 58.0 51.0
4 80.0 48.0 97.0 87.0

Unlined
Valves 6 150.0 87.0 130.0 150.0

8 290.0
Wheel-

Operated 10 440.0
12 616.0
14 860.0 1 - • ■

No. No. Nc. No. No. No. ] No. 1 _
1600-KF | 1610-KF 1611-KF 1620-KF 1621-KF 1630-KF 1631-KF I

y2 1.8 1.6 3.3 1.0 1.9 1.6 3.8 1
% 3.0 2.6 4.7 1.6 2.8 2.7 5.0
1 5.2 4.6 7.1 2.6 5.0 4.7 8.3
iy4 8.4 7.2 10.3 4.1 6.0 7.5 12.0 ...
iy2 12.2 10.6 14.8 6.3 8.3 11.2 16.0 1

2 21.3 19.2 24.8 10.8 14.0 19.4 28.0
2«/2 38.6 21.0 43.0 1 • • •
3 50.0 30.0 58.0 j

4 80.0 48.0 97.0 1
6 150.0 87.0 130.0 --------- —

Flange dimensions and facings: The dimensions
and drilling of end flanges on valves i-inch and larger
conform to the American Cast Iron Flange Standard
Class 125 (B16.1-1948). This Standard does not
include sizes smaller than i-inch.
End flanges of 14 and %-inch valves have the same
diameter and drilling as 150-Pound American
Standard Steel Flanges, but the thickness and facing
are different.
I hinges are plain faced, with a smooth finish.
lace to face: Flanged valves 2-inch and larger
conform to the American Standard, for lace-to-lace
Dimensions (616.10-1957) for 125-pound cast iron
globe valves. 1 his Standard does not include sizes
smaller than 2-inch.

Facing and drilling: Flanged valves are regularly
furnished faced and drilled (F & D). They can be
furnished faced only, when specified.
Lined valves: Lined valves are illustrated and
described on the next page.
Sliding stem valves: Sliding stem valves are
available in the same types. sues
combinations as wheel-operated valves. Ihcx can
also be furnished with practically any type of po c
actuator, when specified. For complete deta.ls,
see page 187-

Additional description. . . .pages 182 to 184 Prices on Request
Dimensions. . . -page 183 16
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186------------------------------------------------------------------------------------

Packless Diaphragm Valves
Neoprene and Rubber Lined — Wheel Operated

Sizes 2'Zi-inch and larger have a
rising, turning stem as shown.
Smaller sizes (see below) have a
rising, non-turning stem.

Body and Disc

No. 1615, Wheel-Operated
The body is neoprene-lined and
the disc is neoprene-coated. The
diaphragm is neoprene.

No. 1615-RN, Wheel Operated
The body is hard natural rubber-
lined and the disc is soft natural
rubber-coated. The diaphragm
is natural rubber.

Dimensions. . . .page IBB

Weights in Pounds, Each
Sizes Flanged, F &D

No. No.
1615 1615-RN

Neoprene | Rubber
Inches Lined 1 .incd

’/z 3.5 3.5
¥4 5.0 5.0
1 7.6 7.6

10.8 10.8
l>/2 15.0 15.0
2 28.0 28.0
2’/z 40.0 40.0
3 52.0 52.0
4 85.0 85.0
6 155.0 155.0

Designed for corrosive services, and particularly
for corrosive process fluids, sludges, and slurries

Working Pressures, Non-Shock
Sizes Water, Oil, Air, or Gas

'/2 to 4-inch 150 psi, 1 80 F Max.
6-inch 125 psi, 180 F Max.

Air Tested

In the selection of Crane Packless
Diaphragm Valves, new wide appli­
cation. particularly for corrosive
services, is afforded by neoprene
and rubber lined valves.
Recommendations: Lined valves
are recommended for fluids corrosive
to metals but non-active chemically
upon neoprene or rubber. They
offer excellent resistance to the ac­
tion of many types of corrosive pro­
cess fluids, to sandy waters, sludges,
slurries, sewage, liquids with solids
in suspension, etc. The neoprene-
lined valves are particularly effec­
tive where abrasion is a destructive
factor. The hard rubber lined valves,
however, are not recommended for
abrasive service, nor in services
where they may be subjected to
thermal shock, unusually severe
stresses, or rough handling.
Lined body and coated disc: The
body is made of cast iron conform­
ing to ASTM Specification A 126,
Class A. As shown in the cross sec­
tion, the interior of the body is fully
lined with neoprene or natural rub­
ber. The lining extends over the
end flange faces, and the exterior of
the valve body may also be covered
depending on the size, material, and
process used. Instead of having a
disc insert, as the unlined valves do,
the entire outside surface of the disc
is coated. 1 hus, all parts contact­
ing fluid in the line are protected.
In all sizes the coating on the disc is
substantially thicker than the lining
to allow for the indentation that
results from seating loads.
Construction : Lined valves, except
for their lined body and coated disc
are the same, size lor size, as the un-

Additionol description.

lined pattern; for complete construc­
tion details, see pages 182 and 183.

End flanges: The dimensions (ex­
cluding lining) and drilling of end
flanges on valves i-inch and larger
conform to the American Cast Iron
Flange Standard, Class 125 (Bib. 1-
1948.) This Standard does not in­
clude sizes smaller than i-inch.
End flanges of and %-inch valves
have the same diameter and drilling
as 150-Pound American Standard
Steel Flanges, but the thickness and
facing are different.
End flanges in all sizes have a
smooth finish.

Drilling: The valves are regularly
furnished faced and drilled (F & D);
they can be furnished faced only,
when specified.

Larger sizes: Lined valves in sizes
larger than listed, up to 14-inch,
can be furnished to order; informa­
tion on request.

Special linings: Special body lin­
ings and disc coatings, such as Teflon
(Du Pont polytetrafluoroethylene)
can be furnished to order.

Sliding stem valves: Sliding stem
lined valves (No. 5(015 and No.
5CM5-RN) are available in the same
sizes and material combinations as
the wheel-operated valves. I hey
can be furnished with practically any
type of power actuator, when speci­
fied I or complete details, see the
facing page.

Prices: Prices of all valves arc
furnished on request

■ -pages 182 and 183

Packless Diaphragm Valves
Unlined or Lined — Sliding Stem

A complete line .... for hydraulic or pneumatic operation

Crane offers a complete selection of
sliding stem packless diaphragm valves
suitable for use with hydraulic or
pneumatic operators. Except for
stem and bonnet construction, the
valves, size for size, are duplicates of

and feature the same construction
as . . • the wheel-operated valves
shown on pages 184 to 186.
They are available in the same range
of sizes, in the same materials, and
with the same diaphragms, discs, disc
inserts, and linings.

As illustrated at the right, the upper
end of the valve bonnet terminates in
a flange (with machined face), which
has an inner threaded opening. The
flange can be drilled and tapped for a
bolted connection, or the threaded
opening can be used for the insertion
of a screwed-in adapter permitting a
slip-on or threaded connection. Thus,
almost any make of hydraulic or
pneumatic actuator can be readily
mounted on these sliding stem valves.

Power actuators: Crane can supply
these sliding stem diaphragm valves
with air-operated actuators for simple
open and close type service, and with
air-operated actuators that are spring-
loaded to close or spring-loaded to
open in case of air supply failure.

Working Pressures, Non-Shock
Valve
Sizes

Inches

For Waler, Oil, Air, or Gas

Valves with
Other Than

Kel-F
Diaphragm

180 F Max.

Valves
with
Kel-F

Diaphragm

200 F Max.

’/i to 4 150 psi 150 psi
6 125 psi 125 psi
8 100 psi ...

10 80 psi
12 65 psi
14 50 psi

Air Tested

Inquiries should specify the quantity,
size, valve catalog number, type of
actuator, line pressure, and air-supply
pressure. If a particular make of
actuator is desired, the manufacturer’s
name should also be specified.
In addition, Crane sliding stem dia­
phragm valves are available through
such manufacturers, with a wide
choice of actuators for manual, auto­
matic, or positioned-control service.
Specify “Crane" on your next inquiry
for packless diaphragm valves equip­
ped with power operator and control
mechanism.
Prices: Prices of valves, with or with­
out actuators, will be furnished on
request.

Cross Section
2/2-inch and Larger

2-inch and Smaller

These valves, except for the stem
and bonnet construction, are the
same as corresponding type wheel
operated valves; for general de­
scription, seepages 182 and 183.

--------------------------------------- ^Thave a corrosion problem? corrosion problem, jra

Types, Size Ranges, and Catalog Numbers ____________ ______________

Body and
Disc Holder

Material

Valve
Ends

Range
of

Sizes

Inches

Catalog Numbers
of Unlined Valves

Catalog Numbers
of Lined Valves

Diaphragm and Disc Insert Materials Neoprene
Lining and
Diaphragm

Rubber
Lining and
DiaphragmNeoprene Buna N Natural

Rubber
Kel-F

Bronze Screwed i/2 to 2 No. 5600 No. 5600-SB No. 5600-RN No. 5600-KF

Cast Iron Screwed
Flanged

>/2 to 2 1
t/2 to 14*|

No. 5610
No. 5611

No. 5610-SB
No. 5611-SB

No. 5610-RN
No. 5611-RN

No. 5610-KF i
No. 5611-KF ! No. 5615 No. 5615-RN

Aluminum Screwed
Flanged

’/2 to 2
y2 to 6

No. 5620
No. 5621

No. 5620-SB
No. 5621-SB

No. 5620-RN
No. 5621-RN

No. 5620-KF
No. 5621-KF

18-8 SMo Screwed
Flanged

y2 to 2
y2 to 6

No. 5630
No. 5631

No. 5630-SB
No. 5631-SB

No. 5630-RN
No. 5631-RN

No. 5630-KF |
No. 5631-KF

-------- ---- -
Dimensions... .page 188
Weights..........on request5611-KF, 5615, and 561 5-RN Additional description... .pages 182 and 183

°ro regularly made in sizes >/2 to 6-inch. Wheel operated valves... -pages 184 to 1 80

7 . u vnur inquiry concerns prove nelprui.Behavior of metals and alloys in contact with corrosive „c^rosion Questionnaire" on P°9___________________________
fluids is Often affected by factors which are not obvious. --------- --------------------------------------- 16
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188
Packless Diaphragm Valves

Dimensions, in Inches

Unlined Valves
Lined Valves

Sliding stem valves have the same end to end (dimension A),
face to face (dimensions B and C), and end flange dimensions

as corresponding type wheel-operated valves.

Size Unlined Valves !
Only i

Lined Valves ;
Only 1 Unlined or Lined Valves

A

End
to

end

B

Face
to

face

D

Center
to
top ■

C

Face
to

face

E

Center
to
top

Thick­
ness of
lining

F

Dia.
of

wheel

Turns
to

open

End Flanges

Dia.
of

end
flange

Thickness Dia.
of

bolt
circle

No. &
dia.
of

bolts
Without

lining
With
lining

7z 3 41/4 3716 4% 3% 716 2 1% 37z % 716 2% 4-%3A 3% 4% 3’716 4% 4 716 274 2 3% 13/3Z ’732 23/4 4-%
t 41/4 5% 4% 5% 4% 716 274 2% 474 716 72 37s 4-72
l’/4 5’/4 53/4 5>/4 5% 5% 716 3 3% 4% 7z 9/16 372 4-%
172 6 6% 6% 6% 6% % 4 33/4 5 716 ’716 3% 4-72i 7 8 71/4 8% 7% 7s 5 3% 6 % 74 434 4-%
2*/z 8% 9% 83/4 10 % 7 474 7 n/16 13/16 572 4-%3 y’/z 11% 9% 11% % 8 4 77z 74 % 6 4-%4 11% 13% 113/4 14 % 10 574 9 ’716 1716 772 8-%6 --- _____ 14 17% 14% 17% 716 14 71/2 11 1 1716 972 8-%8

10
12
14 --- *

19%
24%
27%

31

21%
251/4

29
33%

16
20
24
30

97z
1174

13
15

1372
16
19
21

1%
1716

174
1%

1174
1474

17
1874

8-3/4
12-%
12-%
12-1

Flange dimensions and drilling: The dimensions
(exeluding lining) and drilling of end flanges on
valves i-inch and larger conform to the American Cast
Iron Flange Standard, Class 125 (Bid. 1-1948). This
Standard does not include sizes smaller than i-inch.

End flanges of the J/6 and jkf-inch valves have the
same diameter and drilling as 1 50-Pound American
Standard Steel Manges, but the thickness and facing
are different.
Flanges are plain faced, w ith a smooth finish.
Face to face dimensions: The face to face dimen­
sions of unlined valves 2-inch and larger conform to

General description......... pages 182 to 187
Rating: and recommendations.. . .page 1 84

the American Ferrous Flanged Valve Standard
(Bib. 10-1957), for 125-Pound Cast Iron Globe
Valves. 1 his Standard does not include valves
smaller than 2-inch.

1 he face to face of lined valves is slightly longer
than that of the unlined due to the thickness of the
lining. L.ining thicknesses are indicated in the table.

Dimensions of sliding stem valves: End to end,
face to face, and end flange dimensions apply to both
wheel-operated and sliding stem valves. Other di­
mensions for sliding stem valves will be furnished on
request.

Catolog numbers of wheel-operated valves... .pages 185 and 1
Catalog numbers of sliding stem valves................................. ..

EASY WAYS
TO FIND WHAT YOU WANT

THE ALPHABETICAL INDEX—Starting on page I of section
one—is perhaps the most complete and thoroughly cross-
indexed listing of piping materials ever cataloged. This is the
index to use if you're looking for something by name—if you
need something new or unusual—or if you want to see all the
varieties of one type of equipment available from Crane.

THE CONDENSED SECTION INDEX on the inside
pages of this colored paper insert—shows everything in
the No. 60 Catalog, classified under condensed section
headings and section numbers. The marginal section
number markers—with the help of your thumb—take
you to the section you want. There, on the first page is a
concise table of contents for the section. This page also
gives cross-references to semi-related equipment listed
in other sections.

Regular users of the No. 60 Catalog—those more or
less familiar with the Crane Line—will find the Section
Index a real time-saver.

THE NUMERICAL INDEX—which immediately fol­
lows the alphabetical index in section one—is always
popular with users who have learned to know Crane
products by catalog number. Every product with a cata­
log number is listed here, giving the page number on
which it’s described. Storeroom and purchasing depart­
ment personnel, specification and price checkers, etc.,

"Iso appreciate this index.

MANY OTHER PRACTICAL FEATURES OF THE CRANE CATALOG

Special Service Valves.
Specialties, Fittings,
Flanges, Piping and En­
gineering Data are
Grouped in Back Part.

);'T'!rnoriW used Bronze,
'-M dnd Steel Valves are

,.U.p"d ln Front Part of

Section Index in Center of Catalog More Compact Cataloging—Less Turning of Pages
Items of Common Usage are Grouped Together

Standard Page Style Saves Needless Reading
Clear Cross-Section Cuts Appear Throughout

All Data is Concise—in Clear, Easy-to-Read Type
All Tables are Standardized for Convenient Use
Full Dimensional Data are Given with Drawings

Catalog Numbers are Prominently Shown
Handy Engineering Data Section Plus an All-New

■'Flow of Fluids" Section is Included.
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START ON PAGE

 Indexes (Alphabetical and Numerical)

 Metals and Materials; Markings • • •

INDEX TO
If the item you are looking for does not
readily fall into any of the classifications
shown, you will find it in the complex

 Bronze Valves, Gate 15

 Globe and Angle; AAR Valves 27

 Check and Foot 45

 Quick-Opening, Radiator, and Hose; Hose Threads 55

 Bronze and Iron Cocks; Gas Stops 63

Iron Body Valves, Wedge and Clamp Gate; Pulp Stock; Alloy Iron 69

Double Disc Gate ......................................................... 89

Globe and Angle; Butterfly 97

Check and Foot 105

Steel Valves, Gate; Pipe-Line 115

Globe and Angle; Bar Stock; Chlorine 135

Check; Pipe-Line ............... 151

Steel Pressure-Seal and Lip-Seal Bonnet Valves 161

Packless Diaphragm Valves 181

SECTIONS
Alphabetical Index in Section One. If you
know the catalog number of the product,
refer to the Numerical Index, Section One.

SESTART ON PAGE Nl

189 Corrosion-Resistant Valves

203 Safety and Relief Valves

217 Blow-Off and Stop-Check Valves

227 Marine Valves and Fittings; Military Specification Valves 

237 Special Service Valves; Nuclear; Cryogenic; Vacuum; Water Flood; Etc. • • •

245 Specialties; Regulators; Traps; Separators; Exhaust Heads; Gauges; Etc. - • • •

259 Valve Accessories and Parts

285 Steel Fittings, Screwed; Unions and Flange Unions •

293  Socket and Butt-Welding

307 Forged Steel Flanges

315 Bolts; Gaskets; Thread Lubricants

325 Drilling Templates; Flange Facings

337 Pipe; Pipe Data; Thread Information

355 Fabricated Piping

381 Engineering Data, General

421  Flow of Fluids Through Valves, Fittings, and Pipe
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‘•FLOW OF FLUIDS THROUGH VALVES, FITTINGS, AND PIPE”
One of the most popular Crane Technical Papers-A 128-page handbook on the
theory of flow, with formulas and procedures for solving flow control problems.
Contains an abundance of data, presented in chart form for quick graphical
calculation with a minimum of reading matter. Deals with flow of steam, water,
oil. liquids other than water, air, gases, and vapors. Technical Paper No. 410
Me*  $2.00 each.

LITERATURE
SERS AND SPECIFIERS
EVES AND PIPING

‘•CHOOSING THE RIGHT VALVE”
20-page fully illustrated handbook of basic data on valve design and operating
characteristics, with notations on adaptability to specific service needs under
given working conditions. Ideal refresher and authoritative reference for speci­
fiers and buyers. (Motion picture on this subject also available for showing in
your plant.) Circular ADB-1016.

“PIPING POINTERS”
about S'ler Ve^erans‘ a basic for trainees, this 32-page handbook tells all
valve SystGm lnstallation and maintenance. Contains helpful hints on
iect akr>'n en,dnce to leni-'tb,(Jn the life of any valve. (Motion picture on this sub­
ject also available for use in ,Our plant training program). Circ. ADB-1017.

i.

 - 189

Crane Corrosion-Resistant Valves

201

198page18-8 SMo Liquid iuge 

Corrosion QuempS^ai 202  page

1194
194

page
page
page
page

200
200
200
201

193
195
195
197

196
199
199

7
198

• page
• page
• page

Craneloy 20 Alloy Valves
Gate
Globe
Angle
Swing Check

*Other Corrosion-Resistant Valves
Packless Diaphragm Valves.
All-Iron Valves
Pulp-Stock .

Gate, 3% Nickel Cast Iron
Gate, Ni-Resist Cast Iron..
Gate, Nodular Cast Iron..
Gate, Steel, Monel Trimmer

Globe, Steel, Monel Trjfljm<

SECTION 17

and
and
and

page

................. pag
pages 1 94 an

Stainless steel extended bonnet
globe .... Teflon packed and Kel-F
disc .... for cryogenic service.

18-8 SMo Alloy Valves
Gate, Non-Rising Stem page 190
Gate, Outside Screw and Yoke, Plug Type page 191
Gate, Outside Screw and Yoke, Split-Wedge Type., pages 192 and 191

Globe, Union Bonnet
Globe, Outside Screw and Yoke 
Globe, Bar Stock
Angle
Swing Check
Safety-Relief

Crane Valves for
Special and Unusual Services

Supplementing Crane's regular lines of
high pressure-temperature steel valves,
corrosion-resistant valves, etc., are
special valves designed for even
tougher services, such as ... . nuclear
applications .... extreme pressures and
temperatures .... extreme vacuum
.... cryogenic service .... water flood­
ing service, etc. For illustrations and
description, refer to Crane's Special
Service Valve Section 21, pages 237
to 244.

•PleusCHjofs the valves listed under "Other Corrosion-Resistant
Vai/Described but briefly in this section . . and that
ttieir obscxtption in this section includes references to other pages

^in the catalog where the product is described in detail, complete
with illustrations, ratings, sizes, dimensions, and weights.

pages 1 9/

page

M
Stainless steel cylinder oper­
ated Y pattern globe for liquid
oxygen service as low as 297 F.
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190
18-8 SMo Gate and Globe Valves

Small size gates and globes for dependable
low-cost operation in corrosive services/

Working Pressure
(Liquid or Gas, Non-Shock)
200 psi, 350 F max. temp.

Cross Section
1 8-8 SMo Globe

Globe valves %-inch and
larger have a swivel type
disc and a disc stem ring,
as shown above; in the

’/z -inch size, the disc and
stem are integral.

Gate
Wedge Disc

Non-Rising Stem

eel equivalent
steel; it offers

'fA/nXpf corrosive action
CF-8M.

[gb-Gate Valves are the
jsa type. They have a

>odyXseats are cast as part of
and accurately machined

iur^£j?es of the disc. All sizes are
Wi backseat.

i. 18801 is a union bonnet type
(ion bonnet construction utilizes
reinforces the bonnet joint and

Globe
Union Bonnet

These 18-8 SMo Alloy Steel Gate and Glo^eVaJves
are carefully designed and assembled to
efficient operation and long life in a variety^f cor­
rosive services. The valves are ruggedly
throughout. Metal sections are mo
Material: In both the gate an
parts coming into contact withj\i
are made of Crane 18-8 SMo
Crane 18-8 SMo is a high grade alloy
to AISI Type 316 wrougl^t-y a inless
excellent resistance to man;
and conforms to ASTM A\
Gate valves: The
non-rising stem, wei
screwed bonnet. Th
the body and arecarefu
to match the sea^n^
provided with a rnXjir
Globe valvesa >
globe valvZS X,
a union /irtgw
facilitat^yxfcrqantling and reassembling without
dangey<QnpXi/g the valve. All sizes are provided
with 6 rmjcbrhwd backseat.

InzsraesXAfcinch and larger, the disc swivels on the
’n the cross section at the right. The

djscxin^lJstem are attached by means of a disc stem
ring^scpewed tightly into the disc; the ring will not
loosen in service. In the J^-inch size, the disc is

.integral with the stem. In both constructions, seating
/iy^juick and accurate, and the disc is well guided.

Stuffing box and^lantK/l he
stuffing box in Xlfc/v’ viftves is
amply deep t^iSxinbA/essure­
tightness. It/^AfrtRclswith high
grade Telkm^padxihg and is
equipped witfauX^aZd.

Wheel or handle: The gate
valves are equipped with a Style
F wheel. I he globe valves have
a Style X cross handle. For de­
scription; see page 278.

*l/4 and %-inch globes: When
globe valves smaller than
inch are required, use the Crane
18-8 SMo bar stock valves shown
on page 196.

S^ructed
ample.
Ives, all

(n the line

Cross Section
1 8-8 SMo Gate

No. 18840
Gate, Screwed

1 8-8 SMo Alloy Steel
No. 18801

Globe, Screwed
1 8-8 SMo Alloy Steel

1 \_
|u[l 1 CIlM? 1

290 I

Weights and Dimensions
Size

In.

No. 18840 No.
Globe,

18801
ScrewedGate, S>crewed

Weight

Pounds
Each

End
to

end

Center
to
top

Diameter
of

wheel

Weight

Pounds
Each

End
to

end

Center
to top

of stem.
open

Distance
across
handle

.8 1% 33/4 13/4 *
% .8 1’716 33/4 13/4 *
V’L 1.0 2’/g 4716 2716 1.3 2’/4 43/16 33/4

. % 1-7 2% 4’716 29/16 2.0 23,4 5 __3%__
1 2.8 2’3/16 5% 23/4 3.0 3716 5% 43/4

3.5 33/16 6716 3716 4.5 3% 6’/2 43/4
IV2 5.5 3716 7’A 3% 6.5 43/2 7716 6

~_ 8.0 _3% 83/4 4V16 10.0 5% 8V4___ 7___

Description of materials. . . .Section 2

191

18-8 SMo Plug Gate Valves

For Unrestricted Flow! For Throttling!

th

1.1

— A - B_.

Description of materials. . . - Section 2

Partial Section
Gate, Flanged

The one-piece
assures strength

Flanged
No. 18851

18-8 SMo Alloy

Working Pressures
(Liquid or Gas, Non-Shock)

150 psi............... 500 F max. temp.
230 psi............... 100 F max. temp.

In some services, particularly on
discharge lines in the handling of
fluids where constant speed pumps
are used, a conventional gate valve
when wide open offers minimum
resistance to flow but, when used
for throttling, is subjected to rapid
wear. A globe valve in the same
service, while suited for throttling,
introduces high resistance to flow
even when wide open, consequently
reducing the maximum capacity of
the pumps.
Crane Plug Gate Valves are ideal
for unrestricted flow or throttling.
They are excellent for two-way
flow; either end serves as the inlet.
Materials: Crane 18-8 SMo Alloy
Steel, used for the body, bonnet,
disc, stem, disc-stem plug, and
gland, is the casting equivalent of
AISI Type 316 wrought stainless
steel and conforms to requirements
of ASTM A 351, Grade CF-8M.
The yoke bushing is made of Cast
Manganese Bronze and the bonnet
gasket is Granite.
Body: These are outside screw and
yoke valves. The stem threads, be­
ing on the outside of the valve, can
be lubricated easily and arc not ex­
posed to corrosion or sediment /rf
the line. The body features straight^'
through ports, circular in shani
full in area. When the val(
wide open, the disc is entirety
of the seat opening, proviaf
clear, unobstructed
through the valve.
faces, cast as part
accurately machine^ uxm?
curved surface of/tjXe/Jisc\

passageway
fyryed scat-

are
n the

Flanged valves: Face to face.
flange dimensions, and drill­
ing conform to the MSS 150-
Pound Corrosion Resistant Cast
Flanged Valve Standard. No.
SP-42-1957. Flanges are plain
faced, with a serrated finish.
The valves are furnished faced
and drilled unless "faced only
is specified. Full face gaskets
should be used: see page 321.

Hydrostatic
Test Pressures

Shell — 300 psi
Seat — 275 psi

Templates for drilling. . . - page 326

3
3>&
3’4
4%
43/4
S’/2

the disc scats
Ts^cs in the
^closed. Two

^XJlaT/pe rm i 11 i ng
ostween similarly

N.1T’ inside of the
TlKd"by rises into the

[at faces keep it
iven wear on the

s during operation,
from foreign matter

•alve is closed, assure
; scat tightness.

: Seats are cast integral with
_the''is0uy. All valves are provided
TjT? a machined backseat.
Stuffing box: The stuffing box is
Virge, deep, and is filled with high
grade packing. The one-piece
bolted gland, pulled up by means
of two eye-bolts hinged to the bon­
net. maintains an even pressure on
the packing. The yoke is designed
with liberal space above and
around the gland.

Bolted bonnet:
yoke and bonnet ___________o...
and stiffness. The bonnet is bolted
to a flange at the bottom of the
valve body by four stud bolts
spaced so as to provide compactness
and uniform pressure on the gasket.
Tapered plug disc: The disc, a
tapered plug riding loosely on the-
stem end, is held in place by a collar
on the stem and by a threaded plus'
screwed into the bottom of dJe'discS
The connection is strong mxqjproX
vides accurate seating.y/NfieXsliM
will not fall off the stem\n\dhw4et,
even if the disc-stcn/^ptmy should
accidentally loosen.
The curved surfac^-af
against two cu/\rvy
body when the \yl
sides of the dj,
the disc tc/^j
shaped faci\sx
bonnet.
bonnet
from
seat
am

WerghfSxgnc/Dimensions
Dimensions, in Inches

End Flange

Screwed
No. 18850

1 8-8 SMo Alloy

Open

A

Size Poelh^srfEaclji

Inches

NoVZ,
18850

Screwed

£1JSS51
[•kinged
F& D

>/2 1 3.3 5.5
3/4 4.0 6.8
1 6.0 10.0
1% 9.0 13.0
IV2 14.5 22.0
2 21.5 30.0

Prices on Request

B C D E F

’ 4’4 7H 2V16 3>/2 %

45/s 8 29/16 3% l3/32

5 95/8 234 4 >4 7 6

5’/2 10’4 3716 45/8 >/2

6’/2 12’4 35/g 5 9/16

7 15 4716 ; 6 3/8
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192

Yoke sleeve nut

Gland flange
Gland—-

Teflon packing

Bonnet

Teflon gasket

— Stem

Disc carrier

Split-wedge disc

Yoke
sleeve

Disc carrier
stem pin

Hydrostatic
Pressures

300 psi
A 275 psi

— Wheel

Yoke sleeve
retaining nut

inating the potential weaknesses of ordinary
ves

_ Cross Section, Gate _
18-8 SMo or Craneloy 20

Working Pressures
(Liquid or Gas, Non-Shock)

150 psi
230 psi

This outstanding line of
Valves offers chemical
with greater economy
valves, alike except (f<
such as, preferred
rugged bolted b
proportioned i
lence .... and mosCi

Improved
assures tight, uniform secrti,
life...............dependatiiTty

"free-to-rotate" disc design
} . . longer valve

'corrosive services

New split-wedge disc design....
patent pending... .combines the
benefits of free rotation with uni­
form seat load pressure.

3^8 Smo and Craneloy 20 Gate
,d p/oress industries top performance,
/fnAmost of corrosive services. The
rmtterials, feature many advantages,

ew and yoke construction..........
tbfor'strength and rigidity......... smoothly

dteas for full flow with minimum turbu-
rtant, Crane's split-wedge disc design

which combines the benefits of free rotation with uniform seat
load press
split-wed«* — Body

Materials: All parts bF
in contact with the fluiq
including the body, boon-
carrier, stem, andgland?
Crane 18-8 SMo <
18844 and No. 1
Craneloy 20 Attt

18-8 SMo and Craneloy 20
Split-Wedge Gate Valves

Valves 2-inch and smaller have a
dished design, Style A wheel and/
the body-bonnet joint is the male
and f<
gasket.

Ives
Xhe line,
jisc, disc
made of

St/& in the No.
W/lves and of
?s/l in the No.
Valves.

&Mo\<Shigh grade mate-
IgftK to AISI Type 316

/steel, offers excellent
ic corrosive action of

ukfsp/t conforms to require-
h\ASTM A 351, Grade CF-
iraneloy 20 is a high-nickel,
ymium stainless steel having
Inal resistance to a wide range

The discs are carried back-to-back in
a disc carrier with the convex surface
of the trunnions bearing against each
other. The disc carrier, in turn, is
screwed and rigidly pinned to the
stem. The discs are free to rotate
within the carrier, but they are also
well guided by the protruding flange
on each disc which bears in a match­
ing slot in the body.
In the closing operation, the down­
ward thrust of the stem transmits
equal pressure to both discs through
contact between the carrier and the
angular surface on the outer peri­
phery of the disc trunnions. When the
lower portions of the disc halves con­
tact the seats, the downward move­
ment ceases, and the disc halves are
then forced outward against the seats
effecting a tight seal along the entire
seating surface.
Since the closing forces are uniformly
distributed over both discs, and since
both discs are of ample, identical
strength, there is no danger of buck­
ling a weaker disc member, as in con­
ventional ball and socket construction.
In the opening operation, the first up­
ward movement of the stem and car­
rier frees the discs from the seats.
The valves are exceptionally easy to
operate under all conditions. 1 he *re^'
dom of movement of the discs plus the
uniform seating and unseating Prcs"
sure reduce seat wear and preven
galling of the seating surfaces.

For added description, weights,
and dimensions, see facing page.

hW
exccp _
of sulfuric acid concentrations at ele-
/amd temperatures; in addition, its
iyian chromium content insures good
instance to oxidizing media.
The valves have a yoke sleeve made of
Crane Cast Manganese Bronze, a ma­
terial offering good bearing qualities
and excellent resistance to wear. The
gland flange and the bolts and nuts
for the bonnet and gland are stainless
steel. I he stuffing box packing and
bonnet gasket are Teflon.
Split-wedge disc: 1 he outstanding
efficiency of these valves is due prin­
cipally to Crane s unique split-wedge
disc design. 1 he Crane design fea­
tures two identical disc halves, each
perfectly circular in shape and each
having a convex-surfaced trunnion or
boss at the back.

Crane i8y
rial eqi/
wrought^tain'
resist4nqg"tCr'
many
me'nts

500 F max. temp.
100 F max. temp.

Grease fitting

Section above is typical of sizes
2’/2-inch and larger; smaller sizes,
with minor modifications, are similar:

type with retail

used in corrosive services.

18-8 SMo and Craneloy 20
Split-Wedge Gate Valves

193

E

Outside Screw and Yoke
Flanged

No. 18845
18-8 SMo Alloy

No. 20045
Craneloy 20 Alloy

Dimensions, in InchesSize
G —End Flanges.anged, F & DScrewed

Inches

1%
1%
2

No.
18844
18-8
SMo

No.
20045

Craneloy
20

<= => E
IhF .°T

No.
200/

4.5 . / 67 6.7
5.7 ((/S7\ 8.5 8.5
8.0 X, 11.6 11.6

11.5 15.5 15.5
17.5 17.5 23.0 23.0
24.0 24.0 33.0 33.0 13%

2% 4% 6% 3 3% %
2% 4% 7% 3% 3% 1 %2

3% 5 9 4 4% 716

4 5% 93/4 4 4% %

Screwed or Flanged
Valve Dimensions

7%
8
9

10%
For drilling templates,

sec page 326.

For description of
materials, see Section 2.

11%
13
14

%
%

U/16
L3/16

1S/1G
1

I’/lG

7
7%
9
11

13%
16
19

15%
18
23

31%
38%
48%

46.0 46.0
60.0 60.0
90.0 90.0

165.0 165.0
280.0 280.0
445.0 445.0
660.0 660.0

(continued from the preceding page)

Weights anAPhneysions — Prices on Request

Seats: Body seats, cast integral with
the body, are carefully machined to
match the seating surfaces of the discs.
All valves have a machined backseat, i
Stuffing box: The stuffing box is fillgd,
with high grade Teflon packing an/fAT
unusually large and deep to assure preSx.
sure-tightness. /s
Bosses: Valves ij-p-inch and lA<4AarA
provided with a boss at the bottoiX^/^i/
body which will be tapped<ai
with a plug for a drain or fltlsd
nection, when specified.
Lubricating fitting: In vtjm
8-inch, the bonnet yolAssZyguppcd with
a lubricating fitting tX psqnitjeasy lubri­
cation of the yoke Agcve; irMizes 21 to
12-inch, the yokc/sjAvKmtly be removed
and replaced without \ismantling the
valve itself.
Wheel: Vt/Kc/wheels, made of tough
malleable iramAroVjde a sure, easy grip.
Sizes 2-inck ahq)Smaller are equipped
with a SrykAs^liAed design wheel hav­
ing sma(J>roiNded gripping knobs; larg­
er size\hti\£)d rugged Style E wheel.
Flanged vrrfves: The face to face and
ei^TSqnoAdimensions of flanged valves
comsgrrAo the MSS 150-Pound Corro-

'sistant Cast Flanged Valve

Construction: The outside screw and
yoke design is ideal for chemical and
process industries. Stem threads are on
the outside of the valve, free of damage
by corrosion and sediment from fluid in
the line; stem thread lubrication is sim­
plified and the rising stem effectively
indicates the position of the disc.
Body: The body is rugged and well pro­
portioned throughout; internal areas are
designed to minimize turbulence.
Bolted bonnet: The yoke in valves 8-
inch and smaller is cast integral with
the bonnet. In larger sizes, the yoke
consists of two halves bolted together
at the top, and also to the bonnet.
The bolted bonnet provides a rugged,
secure joint, yet it can be easily dis­
mantled and reassembled without danger
of damaging the valve. The body-bonnet
joint is equipped with a Teflon gasket
and has four or more through bolts
depending on the size of the valve.
Sizes Yz to 2-inch have a male and female
bonnet joint, with a retained gasket;
larger sizes have an oval bonnet with a
flat-faced flange.
Ball-type gland: All valves have a
two-piece, ball-type gland and gland
flange. The gland and gland flange As?
exert an even pressure on the packing\Slv z - •
and prevent binding on the stem ev/rv am Alain faced, with a serrated finish.
if gland bolts are drawn up unevenhAX^\^ling. Flanged vaives are regularly
Stem: The stem, of liberal diametg!\is\Dced and drilled to the MSS 150-Pound
unusually strong. Threads are/cje3fr>~^Corrosion Resistant Standard; they can
accurately cut, and have a long en^Sgfe-Abe furnished faced only, when specified.
ment with the yoke sleeve. N. \ Use full face gaskets; see page 321.
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18-8 SMo and Craneloy 20
Globe and Angle Valves

Stem

Yoke bushing

Gland flange

Gland

Cross Section, Globe
18-8 SMo or Craneloy 20

One-piece yoke
and bonnet

Teflon packing

Disc stem ring

Modified plug
type disc

■*— Body

For added description, weights
and dimensions, see facing page.

Improved
disc-stem

connection

Working Pressures Hydrostatic
(Liquid or Gas, Non-Shock) Test Pressures
150 psi.. . .500 F max. temp. /C^SFtnll— 300 psi
230 psi. ... 100 F max. temp. ( — 275 psi

line . . . featurin' sqjie's modified
d^aisc-stem con-
>f process fluids.

A new
plug type disc and an in
nection . . . for betteri^o

These new alloy globe anc^HQghssValves are especially useful
in chemical and process industries. Their modified plug type
disc design for easy, posit,"
to erosion combine
struction for accqri
control of seatin"
superior handling
The valves aK£a>
20 Alloy Steels'^
alike. Thi
high quay
outside (sci
bolted
and/si
fulfil

s seating with better resistance
their improved disc-stem con-
guidance and better

latk^pdure long valve life and
Fprpgvss fluids.
(able in 18-8 SMo or Craneloy
^/except for materials, are

feature many advantages, such as,
'Materials throughout .... preferred

yoke construction .... rugged
nriiwMor strength and rigidity ....
yWy proportioned internal areas for
vXth minimum turbulence.

resistance to a wide range

Xnybf chromium content
oxidizing media.
spng made of Crane Cast
rerial having good bearing

■^c^JJ^flt resistance to wear The
J^olts and nuts for the bonnet

ss steel.

Bolted bonnet: The yoke and bonnet are cast in
one piece to assure maximum strength and rigidity.
The bonnet joint is the retained gasket, male and
female type; it provides a strong, secure joint, yet
it can be easily dismantled and reassembled without
danger of injuring the valve.
The body-bonnet joint is equipped with a Teflon
gasket, and four or more through-bolts, depending
on the valve size.
Disc and stem assembly: Crane's modified plug
type disc design provides easy, positive seating and
offers excellent resistance to erosion.
All valves feature an improved swivel disc-stem con­
nection, as illustrated in the partial section at the
upper right. 1 he new design holds all clearances to
a minimum and places the seating load closer to the
actual seating surface of the valve.
In assembly, the disc stem ring is screwed down hand
tight, axially forming a continuous metal-to-metal
contact between the disc and stem. The disc stem
ring is then locked to the disc by a tack weld. The
stem, of liberal diameter with clean, accurately cut
threads, is fully guided by a yoke bushing and by
engagement with the lower end of the bonnet.
Minimum radial clearance, the long vertical fit be­
tween the pilot end of the stem and the bore in the
disc, and no axial clearance produce maximum rigid­
ity while still permitting the disc to swivel. Chatter­
ing <>f the disc under high velocities is eliminated and
wear is greatly reduced.

Materials: In the 18-8 SMo Valves, all part&sjn
contact with the fluid in the line, including /ne'bsdw
one-piece bonnet and yoke, disc, stemyJ5i^\^ta/
ring, and gland, are made of Crane 18-/XMcN^Adloy
Steel. In the Craneloy Valves, these (MrtsXjre made
of Craneloy 20 Alloy Steel.
Crane 18-8 SMo Alloy Steel, a hig aterial
equivalent to A1S1 Type 316 wrougl ess steel,
offers excellent resistance to tlv^co’ action of
many fluids; it conforms to reqNreifee'nfs of ASTM
A 351, Grade CF-8M. \M\Jy
Craneloy 20 is a high-nicfotl, high-chromium stain­
less steel having excellenp/e^istance to a wide range
of sulfuric acid conccf^raQpr^? at elevated tem­
peratures; in additiq/G ii
assures good resistat/cZu.
All valves have a iweBl
Manganese Brovfj^xr-s^S
properties and(
gland flanges, ai
and gland, are stair

Construction: 'I he valves are the bolted bonnet,
outside screw and yoke type. Stem threads arc on
the outside of the valve, free of damage by corro­
sion and sediment from the fluid in the line- stem
thread lubrication is simplified and the rising stem
effectively indicates the position of the disc.
Body. The valve body is rugged and well propor­
tioned throughout; its smooth contours minimize
turbulence and assure a more uniform flow'

18-8 SMo and Craneloy 20
Globe and Angle Valves

195

17

(continued from the preceding page)

Globe, Flanged

No. 1881 1
1 8-8 SMo Alloy

No. 20011
Craneloy 20 Alloy

Globe
Scr/we&

Angle

Screwed or
Flanged

Seats: Body seats, cast as part of the
body, are accurately machined to match
the seating surface of the disc. All valves
are provided with a machined backseat.
Stuffing box: The stuffing box is filled
with high grade Teflon packing and is
unusually large and deep to assure pres­
sure-tightness.
Ball-type gland: All valves are fur­
nished w'ith a two-piece ball-type gland
and gland flange. The gland and gland
flange exert an even pressure on the pack­
ing and prevent binding the stem even
if the gland bolts are drawn up unevenly.
Wheel: The valve w'heel is made of
tough malleable iron. Sizes 2^-inch and
larger have a rugged Style D wheel as
shown in the illustrations; smaller sizes
are equipped with a Style A dished
design w'heel having small, rounded
gripping knobs.
Standard: The center to face and end
flange dimensions of flanged valves con­
form to the MSS 150-Pound Corrosion
Resistant Cast Flanged Valve Standard,
No. SP-qz-iqj/.
Flange facing: End flanges are regu­
larly furnished plain faced, with a ser­
rated finish. zx
Drilling: Flanged valves are regularly
furnished faced and drilled to the
150-Pound Corrosion Resistant StaQd-
ard; they can be furnished faccxJ qxjy?
when specified. Full face gaskey shp/kT
be used; see page 321. ZxV

Globe, Screwed

No. 18810
18-8 SMo Alloy

No. 20010
Craneloy 20 Alloy

Angle, Flanged
No. 18813

18-8 SMo Alloy

No. 20013
Craneloy 20 Alloy

Angle, Screwed

No. 18812
18-8 SMo Alloy

No. 20012
Craneloy 20 Alloy

Weights and Dimensions — Prices on Ret’uest
Size

Inches

Po^nb« Dimensions, in Inches

Screweel/ ■s^jfnXnged, F & D
A B C D E F G

End Flanges

Nos.
18810
20010x-
GlotZ^

/Nq/S
X88i<y

A 2
XwNe

zx. Nos.
/18811
' 20011

Globe

Nos.
18813
20013
Angle

H J

% 4.5N_X/ys 6.0 6.0 3% l’/16 4% 2% 6% 6% 3 3% %

3/4 6.0 CX.o 8.0 8.0 33/4 i’/4 4% 2% 7% 7 3% 3% 1 3/32

1 7.0 7.0 10.0 10.0 41/4 1% 5 23/4 73/4 7% 3% 4%... 7/16

1% 11.5 11.5 15.0 15.0 5 2% 5% 3 9% 9% * 4% %

1% 14.5 14.5 19.5 19.5 51/2 2% 6% 3% 10 9% 5 5
2 22.0 22.0 30.0 30.0 6% 2% 8 4__ n% 103/4 6 6 _%_
2%
—------------- 46.0 46.0 8% 4% 13% 123/4 8 7 %

3 65.0 65.0 9% 43/4 14% 133/4 9 7% 5/8

4 95.0 95.0 11% 53/4 15% 14% 10 9 1 */16

6 170.0 170.0 16 8 19% 18% 12 11 13/1«

Templates for drilling. . . .page 326 Materials. . . .Section 2
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196
18-8 SMo Bar Stock Globe Valves

For High Pressures

lo.

Cl

Steel and Exelloy bar stock valves. .. .page 1 36

Unlined

.isA filled
--Valves,
ra while

Materials:
nut, gland,
SMo, an al
imately il/t
12 per c
molybde
many to
Identification: The valve body in-
cludes^/fijs marking “STEEL-F8".

Weights and Dimensions

iaphragm Valves
— Wheel or Sliding Stem Operation

Recommended for
variety of corrosive services

rOonnet, packing
are Crane 18-8

ontaining approx-
cent chromium, q to

e), and 2 to 3 per cent
ffers fine resistance to

oFcorrosive action.

Diaphragm valves/

. ... in a wide chaise

of linings or

and disc i t\se rJf

materials .... sizarr

up to 14-inch ....

for a complete

description of the

entire Crane line,

see Section 16.

Working Pressure
3000 psi non-shock cold water, oil, or gas

Air Tested

X-Pattern Packless Diaphragm Valves, built
n^Z/usage, are excellent for a wide variety of corro-

well as ordinary, services. The flexible dia-
^hragm mounted between the body and bonnet (elim-
Saates the need for a stuffing box) and the tight-seating

facing make the valves ideal for conveying liq-
1 \ uids, compressed air, gases, volatile fluids, etc
/ Lined valves, illustrated at the right, have the interior

of the body as well as the end flanges completely lined
(and the disc is coated) with neoprene or natural rub­
ber. 1 he valves offer excellent resistance to the action
of many types of corrosive process fluids, to sandy
waters, sludges, slurries, sewage, liquids with solids
in suspension, etc.
Sa1hbkawkh»nd^ unlinedbronze> cast iron, aluminum, or 18-8 SMo valves, each
be furnishe'd Di of.neoPrene> Bu™ N, natural rubber, or Kel-F, can also
are available with whf I Vru ;i'C rated 'or pressures up to 150 psi. All valvesare available with wheel or sliding stem operation; for details, see Section 16.

Recommendations: These small rug­
ged valves are excellently used on orifice
meters, regulator leads, gauges, by­
passes, and many similar services. They
are especially suited for oil containing
hydrogen sulphide and sulphur dioxide
when moisture is apt to be present.
The valves are a companion line to the
steel and Exelloy bar stock globe and
angle valves described on page 136.
Construction: The body and bonnet
are made from solid bar stock. TheN^26
thread chambers are extra long. The.
plug type disc offers exceptional resists
ance to wear and to foreign matter, and
permits accurate flow regulations—<The
disc is integral with the stem. /T'
handle, made of malleable iron\pri
quick, easy operation. ,—,
The stuffing box is deepla^
with high grade packing. \Tnl
when wide open,
under pressure.

can

Sectional view of diaphragm
valve with lined body and
coated disc; for complete de­
tails, see pages 181 to 188.

Cross Section

No. 222 SS
Globe, 18-8 SMo

Female Ends, Screwed
(prices on request)

Dimensions, in Inches

In.

LLL OO

Pounds
Each

Center
to

end

Center
to

top,
open

Length
of
tee

handle

Dia.
of

seat
opening

¥8 .7 3 ¥12 33/2 •29/16 ¥16

¥4 .7 3 ¥32 3i/2 29/ig ¥16

% 1.1 l3/32 4 2®/16 ¥4

¥2 1.7 P/4 4% 39/16 ¥16

3/4 4.1 1% 6% 4% ¥16
1 8.0 2’/8 7% 43/4 ¥16

197

Cross Sect*on

c

to

Size Dimensions, in InchesPt

C DBANo

Cranc-18-818-8

Cross Section
Flanged

No.
18829

500 F max. temp.
100 F max. temp.

are furnished faced and
drilled to the MSS 150-
Pound Standard. They
can be furnished faced
only, when specified, Full
face gaskets should be

Hydrostatic
Test Pressure
Shell — 300 psi
Seat — 275 psi

Straightway
Sizes 2’/i to 6-inch

End
Flanges

Screwed
1 8826, 18-8 SMo Alloy
20026, Croneloy 20 Alloy

Flanged
No. 18827, 18-8 SMo Alloy
No. 20027, Croneloy 20 Alloy

itnres; in
media.

iXrbgriijding type.
contoured at

tmhimum pressure
.ith long, ac-

the same center line
DiSsi'emoved, internal

Working Pressures
(Liquid or Gas, Non-Shock)
150 psi
230 psi

rest on the seat when
/"Backflow cannot gain sufficient velocity to cause “water hammer".
?ght: Straightway valves can be equipped with an outside lever and

18-8 SMo and Craneloy 20
Swing Check Valves

Weightsxyid Dimensions — Prices on Request

Screwed
“No.
18826

jf&D
No.

20027

Eftch
Straightway

Flanged, F&D
No.

20029

Materials. . . .Section 2 Templates for drilling.. . .page 326 Proper sizing of cheeks. . . .page 427

Materials: The body, cap, and all internal parts
Crane 18-8 SMo Alloy Steel in the 18-8 SMo Valves ant
Craneloy 20 Alloy Steel in the Craneloy 20 Valves.yC
Crane 18-8 SMo is a high grade material equivalmN
AISI Type 316 wrought stainless steel. It offeyeeks.
lent resistance to the corrosive action of many flyiidNqi
conforms to requirements of ASTM A 351, Grade
Craneloy 20 is a high-nickel, high-chromium stainless
steel having exceptional resistance to a widcran^fe/M' sul­
furic acid concentrations at elevated
addition, it offers good resistance to oxnokfin)
Y-pattem valves: These valves are
The body, Y-pattern in shape, is sm
all points to allow swift, easy flow wit
drop. The cap, screwed into the body
curately machined threads, is,
as the seat opening. When tn<
parts are readily accessible. \
Seating surfaces, integral XftfFsnb-bbdy, can be reground
while the body is in thexjNc\ slot in the disc-spud
enables rotating the disc xiyNaycrew driver.
Straightway valve Thescxyalves have a straightway
body with an integ _ he seat face lies at only
a slight angle froqi cpf, so as to permit full flow
with low turbi/enceT^, he bolted cap and Teflon
gasket providers\j§^t^/int which is easily dismantled
when necessa^/^ cSnxbolts and nuts are stainless steel.
Disc and all valves, the disc and hinge, sus­
pended fjxTH^the^Wdy by means of a hinge pin, swing
freely. 'Imcvjjsc'i^ designed to close of its own weight and
there is noXlcky,
Levctrand^Wg_ „ ...
adjuerahlehwjeight; information on request. The lever can be applied to assist the

disc in closing, or, to
balance the disc so that
the valve will open un­
der minimum pressure.
Flanged valves: Face
to face and end flange
dimensions conform to
the MSS 150-PoundCor­
rosion Resistant Cast
Flanged Valve Stand­
ard, No. SP-42-1057.
Flanges are plain faced,
with a serrated finish.

Y-Pattern
Sizes ’/z to 2-inch

i-i

No.

Y-Patte

E

Inches SMo (oy ) 7M0 loy 20 SMo loy 20 ________!--------------- !---------------

¥2 1.1 i.i(^/ 2.8 2.8 3 4 ¥2 1% 3 ¥2 %

¥4 1.9 1.9 4.5 4.5 3 «/2 5 2¥s 3% ,3/32

1 3.0 3.0 6.5 6.5 4% 53/4 2% 4%_ ¥16

l'/4 4.6 4.6 9.5 9.5 ... 5 6 ¥2 3¥s 4 5/g ¥2

l*/2 6.8 6.8 12.0 12.0 51/2 7 ¥4 3 ¥2 5 ¥16

2 9.0 9.0 18.5 18.5 6¥2 8 ¥2 4% 6 %.

21/2— 40.0 40.0 8 ¥2 5 Vi 6 5/s

3 52.0 52.0 9¥z 5 ¥16 7 ¥2 5/8

4 80.0 80.0 11 ¥2 6¥16 9 ’¥16

6 145.0 145.0 I 14 8% 11 ‘¥16.

Flanged
No. 18829, 18-8 SMo Alloy
No. 20029, Croneloy 20 Alloy

c
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18-8 SMo Safety Relief Valves

250 psi maximum set pressure
600 F maximum temperature

No. 18090
Liquid Lovcl

Gauge, Complete

The No. 18854 Safety Relief Valves
feature a body, bonnet, and disc made
of Crane 18-8 SMo Alloy Steel, a high
grade material (ASTM A 3 51, Grade
CF-8M) equivalent to AISI Type 316
wrought stainless steel. Other parts
in contact with the fluid in the line
are also stainless steel.
Gas service: When ordered specifi­
cally for gas, the No. 18854 is fur­
nished with a specially ground seat.
Construction: The valves are ruggedly
constructed to assure dependable operation.
They are the outside spring type and have a
screwed bonnet and lifting lever. A stuffing
box around the stem prevents any escape of
fluid while the valve is discharging.
All sizes except the %-inch have a regu-<
lating ring which permits readjustment »f.
the blowdown when the set pressure Ss.

ie adjustment of this ring can
Nhe outside, without interfer-

© Liquid Level Goiyge
0 psi liquid — 350 F maximum temperature

changed.
be made1
ing withdhe'Yet pressure; a wire seal pre­
vents unauthorized adjustments.
Gode/Compliance: Sizes J^-inch and larger
Icohwy Jwith requirements of the ASME

Pressure Vessel Code, Section VIII,
^pEear the Code symbol. The Code does
notSinclude a %-inch size.

18898 is a sturdy, well-constructed liquid level
parts coming in contact with the fluid in the line, in-

e bodies, bonnets, stems, packing nuts, glands, glass
rs, and drain plug are made of Crane 18-8 SMo Alloy Steel,

jfi/rial equivalent to AISI 1 ype 316 wrought stainless steel.
Construction: I he valve bodies are the square type, each with an
integral seat; the disc and stem also are integral. The gauge glass
3^-inch in outside diameter, is protected by two guard rods.
Special gauges: When ordered with a drain, the bottom valve will
be fitted with a jj-meh short nipple and a Tf-inch No. 18840 (see
page 190) Gate . alvc. Gauges having an automatic check can also
be furnished; m such gauges, the bottom valve is equipped with a
special adapter, a special stem, and a %-inch diameter ball.

Prices on Request Centers other than 14 °re
available on special order.

Cross Section

No. 18854
Relief Valve
Female Inlet
Side Outlet

Orders should include
the catalog number,
inlet size, and the
set pressure desired.

Partial
Section
of No.
18898

and Dimensions — Prices on
Size

(inlet)

Inches

No.
18854

Pounds
Each

Dimensions, in Inches

Size of
side

outlet

Center
to top
of cap

Center
to end
of inlet

Center
to end

of outlet

% 1.5 y2 ln/16 1716 ’
% 1.5 y2 1"/16 1716
% 2.5 %<~ 2 1716
1 4.0 2%S 1%
n/4 7.0 11k <J/4

2% 2716

i% 10.5 2% 2%
2 18.0 <( uy2 3%6 2%

*Note: These vaN^rq/e/nGf recommended for steam; however, steam capacities are General Information,
shown s ties for other vapors can be determined from formulas. pages 204 and 205.

Set
Pres­
sure
psi

Gallons of Water pen
At 10% Overpressurl

Pounds of Steam per Hour*
At 10% Overpressure

y2
inch

%
inch

1
inch

1)4--
Nnch

2
inch

y2
inch

%
inch

1
inch

174
inch

iy2
inch

2
inch

25 .25 .42 1.00 iW''<5^.74 2.50 90 135 188 361 446 629
50 .40 .67 1.70 2.6^- —^3.20 5.00 138 212 357 632 808 1037
75 .55 .90 2.4^N).62/ > 4.83 7.20 193 268 442 881 1085 1391

100 .71 1.15 3.05 6.40 9.00 247 307 531 1025 1229 1712
125 .88 1.40 7.95 10.85 295 342 604 1122 1434 1973
150 1.09 1.60 . 3?30 9.50 12.70 339 391 677 1237 1667 2295
175 1.30 1.80/ ?4?>§ (5-90 11.40 14.55 391 436 761 1351 1892 2603
200 1.52 2,/0/v 'X<25x ’ 6.50 12.60 16.40 | 442 494 841 1446 2110 2907
225 1.73 2720 . ow 7.05 14.20 18.20 482 550 938 1584 2321 3194
250 1.94 ^6?35 7.60 15.80 20.00 | 533 608 1008 1680 2561 3473

1/2 I 2.5 pounds

Size No. 18898
Weight, Each

With Standard
Inches 14" Centers

199

All-Iron Valves

Quick-Opening Inside Screw O. S. & Y.

Although cast iron is
not specifically termed
a corrosion-resisting
metal, all-iron valves
have a wide application
in many services where
bronze valves, or valves
trimmed with bronze,
are not entirely suited.
Without good inherent
resistance to corrosion,
cast iron frequently
depends for its general
serviceability upon the
fact that, in many situ-

All-Iron
Union Bonnet

Globe

All-Iron
Bolted Bonnet Globe

Non-Rising Stem
Wedge Gate

For a more detailed listing of all­
iron products available from Crane,
refer to the alphabetical index.

Some of the common types of all­
iron valves made by Crane are
illustrated on this page. The valves
are described in detail elsewhere
in the catalog; refer to the follow­
ing sections:

In addition to the all-iron valves indicated above, Crane man­
ufactures valves of alloy irons such as 3% nickel cast iron, Ni-Resist,

Clamp Gate Clamp Gate Clamp Gate ations, initial corrosion
is followed by the forma­
tion of protective coat­

ings which slow up the rate of corro­
sion or entirely prevent it.

All-Iron Clamp Gate.............Section 8
All-Iron Wedge Gate.............Section 8
All-Iron Double Disc Gate.. .Section 9
All-Iron Globe and Angle. . . .Section 10
All-Iron Check.......................Section 11
All-Iron Relief....................... Section 18

O. S. & Y.
Wedge Gate

and nodular iron; see illustrations on next page. Bolted Cap Swing Check

All-Iron Relief
For Ammonia, Air,

Gas, or Water

All-Iron
Bolted Bonnet Angle

Malleable Iron
Swing Check

17

Cast iron and 3% nickel
cast iron pulp stock
valves are available in
sizes 2 to 24-inch. See

pages 84 and 85.

Pulp Stock Valves

Self-cleaning, non-clogging Crane pulp stock valves are especially
designed for use in pulp stock lines. They are highly recom­
mended for dependable service on discharge lines, on filter,
hydrofiner, and jordan lines, on pulp stock beater lines, etc.
The valves feature Crane’s exclusive shearing action disc for
clog-proof closure and a positive shut-off. The thoroughness
of the shearing action permits the disc to close completely
without leaving any accumulation of fibers to wash out later
and cause leakage. Once the valve is in a closed position, the
pulp packs around the disc, assuring a tight shut-off.

The Crane line includes wheel-operated and quick-opening valves
with cast iron or 3% nickel cast iron bodies (see pages 84 and
85) as well as short face-to-face 18-8 SMo valves (see page 86).

Crane pulp stock valves are described on pages 84 to 86.

18-8 SMo Pulp Stock
Valves feature short
face-to-face dimensions.
The disc is also 18-8

SMo. See page 86.

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 113 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/113

https://asbestosclaims.law/library/21274/113


Alloy Iron Valves

No. 14477
3% Nickel Cast Iron

Flanged Gate Valve
(see page 82)

No. 1671
Ni-Resist Cast Iron

Flanged Gate Valve
(see page 83)

No. 6465 X
Nodular Cast Iron

Flanged Gate Valve
(see page 87)

3% Nickel Cast Iron
Wedge Gate and Swing Check

Crane 3% Nickel Cast Iron Gate and Swing Check Valves are
widely used in the petroleum industry to handle oils containing
traces of mineral acids, in the wood treating industry for creosote
vapors and oils, in the pulp and paper industry to handle various
kinds of alkaline liquors, and in many other installations where
corrosion is a factor. Both valves feature stainless steel seating
surfaces as an added deterrent to corrosive effects.
The No. 14477 Gate has a solid web disc; long disc guides lessen
drag on the seating surfaces; sizes 12-inch and smaller have a
tee-head disc-stem connection. The No. 14493 Swing Checks are
rugged,well-proportioned valves; the body is designed to provide
ample flow area around the disc when the valve is wide open; the
disc will not stick in the open position. The gate and the swing
check are regularly furnished in sizes 2 to 18-inch.

For complete description, see page 82 for the No. 14477 Gate
Valves and page 114 for No. 14493 Swing Check Valves.

No. 14493
3% Nickel Cast Iron

Flanged Swing Check Valve
(see page 1 1 4)

In many cases, regular type
Crane all-iron valves suffice
for a variety of corrosive
services; see illustrations on

preceding page.

Ni-Resist Cast Iron Wedge Gate
Crane Ni-Resist Gate Valves are frequently
used where the strength of cast iron is ade­
quate .... but where the substantially
higher corrosion resistance of Ni-Resist
Cast Iron is desired. The valves are
especially suitable for soda and sulfate
pulp mill service, for creosote use in wood
preserving, for handling sour distillates
and crudes in petroleum refineries, and for
similar services.
The valves are the outside screw and yoke
type with stem threads on the outside
where they are not exposed to corrosive
action of the fluid in the line and where

they are easy to lubricate. The valves
have stainless steel seating surfaces; the
body seat rings are screwed into the body
and the disc is the solid wedge type. Valves
3-inch and smaller have a clamp type
bolted bonnet and a one-piece bolted
gland; larger sizes have a conventional
bolted bonnet and a two-piece bolted gland.
Both types of bonnets are easily dis­
mantled and reassembled when necessary.
Ni-Resist valves are available with screwed
ends (No. 1670) in sizes V2 to 2-inch or
with flanged ends, as illustrated at the
left, in sizes 1 to 8-inch.

For complete description of Crane Ni-Resist Valves, see page 83.

Nodular Cast I
Crane Nodular Cast Iron Valves are well
suited for oil and oil vapor services where
high resistance to thermal shock, impact,
and bending stresses are essential. Crane
Nodular (Ductile) Iron conforms to re­
quirements of ASTM Specification A-395
and has corrosion resistance equal to that
of regular gray iron, with strength approxi­
mating that of carbon steel.
I he valves are the outside screw and yoke
type, the external stem threads do not con­
tact the fluid in the line and are easily
lubricated when necessary. The solid wedge
disc is made of Lxelloy in sizes 4-inch and

For complete description of Crane

»n Wedge Gate
smaller and is carbon steel faced with
Exelloy in sizes 6-inch and larger. The
stem, and the shoulder-type screwed-in
body seat rings, are also Exelloy. The stem
is finished with a tapered shoulder for back-
seating in the Exelloy bonnet bushing.

I he two-piece ball-type gland, consisting
of a siliconized steel gland and a malleable
iron gland flange, maintains an even load
on the packing and prevents binding on
the stem even when the gland bolt nuts are
not pulled up evenly.
No. 6465X Valves are regularly furnished
in sizes 2 to 12-inch, see page 87.
odular Iron Valves, see page 87.
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Steel Globe and Angle Valves

No. 1644-TF
Globe, Screwed

No. 1645-TF
Angle, Screwed

For Chlorine Service

Teflon disc-insert and packing . . . sizes up
to 6-inch . . . tested 300 psi air-under-water

These valves are recommended for anhydrous (water-
free) chlorine gas and liquid service at temperatures up to
300 F. They are especially suited to the severe service
conditions prevalent in chlorine processing and manufac­
turing and have a wide application in chemical plants,
pulp and paper mills, textile mills, water treatment plants,
and similar installations.
The valves feature a Teflon disc-insert and Teflon packing.
The Teflon insert is soft enough to seat tightly down and
around hard particles so as to effect positive seating, yet
is tough enough to resist abrasion. In addition, the modi­
fied plug type body seat ring provides a wide bearing sur­
face minimizing possible scoring and gouging of the insert.
The body seat ring is made of Hastelloy "C"; the disc holder, disc stem ring, and
stem are Monel; and the male and female body-bonnet joint is fitted with a corru­
gated soft Monel gasket. The body and one-piece bonnet and yoke are carbon forged
steel (ASTM A 105, Grade II) in sizes 2-inch and smaller and carbon cast steel
(ASTM A 216, Grade WCB) in sizes 2V2 to 6-inch. All sizes have stainless steel
swinging gland eye bolts. Stud bolts are Triplex Steel.
Types and sizes: Screwed globe and angle valves are regularly made in sizes J3
to 2-inch; flanged globe valves are available in sizes J4 to 6-inch. See page 140.

Globe, Flanged

Sizes ’/> to 2-inch are
forged steel; sizes 2’/z
to 6-inch are cast steel.

For complete description of these chlorine valves, including
sizes, weights, and dimensions, see pages 140 and 141.

17

Steel Gate and Globe Valves
Monel Trimmed — Teflon Packing

No. 3604 A
Gate, Screwed
Reduced Port

Gate, Flanged
Full Port

These unusually sturdy and compact gate and globe valves
are used particularly on refining units in the petroleum
industry and for various processes in chemical plants where
high quality steel valves with Monel trim and Teflon pack­
ing are desired. They offer good service in hydrofluoric
alkylation units handling anhydrous H.F., and where mix­
tures of the acid and hydrocarbons are found. They are not
recommended for aqueous solutions of hydrofluoric acid
where the concentration drops below 80 per cent H.F.
The valves are the bolted bonnet type and have a one-piece
bonnet and yoke. The body is made of carbon cast steel
(ASTM A 216, Grade WCB) on the No. 3615 A Valves and
forged carbon steel (ASTM A 105, Grade II) on all other
valves. The male and female body-bonnet joint is
equipped with a spiral wound Monel gasket with Teflon
filler on the gate valves and with a corrugated soft iron
gasket on the globe valves.
All valves feature Monel trim and an extra deep stuffing
box filled with long-lasting Teflon packing. The swinging
gland eye bolts are stainless steel.
Types and sizes: Both the gate and globe valve types
are available in sizes >. 1 an^ *-<nch.

For complete description of
Monel trimmed gate valves,

see page 120.

For complete description of
Monel trimmed globe valves

see page 141.

No. 3644 A
Globe, Screwed

No. 3656 A
Globe, Flanged
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Corrosion Questionnaire

Information Required for Developing Recommendations
The behavior of metals and alloys in contact with corrosive fluids is
often affected by factors which are not obvious. Because of this, it
is difficult to submit a sufficiently comprehensive questionnaire with­
out appearing unduly inquisitive. The questions below are those
which apply to practically any installation; and the answers to them
will, in many cases, provide all the necessary information. It is not
to be expected, however, that the information so obtained will be
sufficient in all cases; and it is hoped that the questions will be con­
sidered as a guide to the type of information desired rather than as
a limitation to the amount that is needed.

Since apparently extraneous physical factors often exert a tremen­
dous influence on the progress of corrosion, it is also desirable to know
something about the installation itself. This is particularly true when
there is a background of previous experience; and when a rough sketch
of the layout of tanks, piping, etc. can be accompanied by notations
showing the locations at which corrosion has been the most severe.
An opportunity to examine corroded pipe, valves, or fittings will
often aid materially in the making of recommendations.

i. What is the name or composition of fluid to be handled?

2. What is the concentration (percentage strength, specific gravity,
pH value, etc.) ?

3. What is the size of the pipe line? Also, what is the operating
pressure and the temperature range? Is the service full flow
or throttling?

4. If the fluid is not a water solution but a gas, organic fluid, etc., is
water or water vapor apt to be present at any time or’at any
particular location? If so, explain.

5. If the fluid is a water solution, are substances other than water
(abrasive solids, oil, etc.) present at any time or at any particular
location? If so, explain.

8.

9-

10.

<4-

6. Is there much opportunity for air in-leakage?

7. Is the flow through the system intermittent or continuous?

If intermittent is the system ever drained entirely of fluid and
allowed to dry ? J

" rins“l at regular inte™ls.

'J 5ta"dpotat
If so, what metals are particularly objectionable?

12. What materials are being used or proposed for piping, tanks, etc.?

13. Iias any specific trouble been experienced with these materials?

What materials have been used for valves and fittings?

In general, what is the comparative life of t-h . r<rwhich have been used? the dlfferent materials

What packings give the best service?

203
SECTION 1 8

Crane Safety and Relief Valves
Names of Parts and General Information 203 and 204

Capacity
For listed capacities  product page
Determination of air capacities at other than 60 F 205
Determination of gas capacities at any temperature 205
Converting steam capacities to air capacities 205

Pop Safety Valves
Bronze steam 3-250 psi, 406 F ASME’>2>3 206
Bronze steam 3-250 psi, 406 F 208
Bronze air, gas 3-250 psi, 406 F ASME2 207
Bronze air, gas 3-250 psi, 406 F ASME2 208
Iron body. steam heating boilers 15 psi, saturated ASME4 209

Safety Relief Valves
Bronze steam, water, oil 3-250 psi, 406 F ASME2 210
Bronze gasoline, noxious gases... .3-300 psi, 400 F ASME2 21 1
1 8-8 SMo... .steam, water, oil, gas 3-250 psi, 406 F ASME2 211

Relief Valves
Bronze water, oil 5-250 psi, 400 F ASME2 212
Bronze water, oil 201-300 psi, 200 F ASME2 212
Bronze vacuum 213
Bronze hydraulic 300-600 psi, 200 F 214
Bronze hydraulic 601-8000 psi, 200 F 214
Bronze air, gas 251 -500 psi, 400 F 215
All-Iron ammonia, water 3-300 psi, 400 F ASME2 216
All-Iron air, gas 3-300 psi, 400 F 216

Lever and Weight Safety Valves
Iron body.... steam 15-30 or 30-100 psi, saturated 215

18

Waives comply with ASME Power Boiler Code Section 1. 1959
Waives comply with ASME Unfired Pressure Vessel Code . . .Section VII1, 1959
Waives comply with ASME Miniature Boiler Code.....................Section V, 1959
Waives comply with ASME Code for Low Pressure Heating Boilers 1959
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Crane Safety and Relief Valves
General Information — Installation and Maintenance

Safety and relief valves are automatic pressure-
actuated relieving devices with one primary intent. . .
the promotion of safety. Through a better understand­
ing of the qualifications of each type of valve, and
the knowledge that design is based on natural laws of
mechanics and phenomena of fluids, the correct valve
can be selected for any particular application.
Any safety valve must respond to pressure and open
when that pressure reaches the point at which the
valve is set. However, the fluid handled will make
some of the valves, influenced by design, respond in
different ways. The fluid, then, becomes an important
factor in selecting the proper valve.
Pop safety valves: Pop safety valves are char­
acterized by a 'pop' action and are intended for gas or
vapor service. Their design is based on the use of
a compressible and therefore expansible fluid which,
acting through the seat opening or primary orifice
against secondary surfaces in the valve, adds lifting
power to the disc, thus causing the valve to suddenly
"pop" open. .. .a large flow area and consequently
high capacity are provided. A blowdown regulating
ring forms part of the secondary orifice and must be
properly adjusted to obtain desired popping action.
Relief valves: Relief valves have no "pop" action.
Although suitable for any type of fluid, they are
used primarily on liquid service. Their rate of
discharge is lower, action not as positive, and closing-
off pressure not as definite as the blowdown of
the pop safety valve. Of the simple poppet type with­
out auxiliary disc-lifting means, they respond to the
rise and fall of pressure as rapidly, or gently, as
the rate of pressure change in the system. Liquids,
like water and oil, are practically noncompressible
and do not expand when released to lower pressure
regions. The use of a secondary orifice would tend
to induce chattering; therefore, the valves do not con­
tain blowdown regulating rings.
Safety relief valves: Safety relief valves are
basically like pop safety valves. They have a blow­
down ring, a huddling chamber, and are character­
ized by a "pop" action when used on gases or vapors.
This is desirable when the valves are used primarily
for pressure relief due to thermal expansion in liquid­
laden vessels. As long as the liquid state exists,
the flow rate required is low and will not unduly
influence performance. When these same vessels tend
to generate vapor, due to uncontrolled heat input,
the low density of the vapor requires a greater dis­
charge; in such cases, the huddling chamber serves
to obtain a high disc lift and discharge.

The valves are readily adjusted to "non-pop" action
by screwing down the blowdown ring out of the flow
path; they then become simple relief valves which
can be rated at higher overpressures to obtain high
liquid discharge capacities.
Weighted safety valves: Dead weight or lever
and weight safety valves, due to their low cost and
easy adjustment of pressure settings, are sometimes
used for ordinary low pressure steam relief service.
In some cases, safety codes may prohibit their use.
Crane iron body lever and weight safety valves are
illustrated and described on page 215.

Capacity determines selection: Valves should be
selected on the basis of rated discharge capacity
and not on the pipe size. The capacity should be
equal to, or slightly greater than, the maximum
generating capacity or output of the system.
The ASME Boiler and Pressure Vessel Code permits
testing on steam, air, natural gas, or, in the case
of liquid relief valves, on water. Crane discharge
capacities are listed on the product page. The page
also indicates valves complying with ASME Codes.

Installation: Always install valves in a vertical
position (preferably inverted on air and gas service)
directly on the apparatus to be protected. Horizontal
or angular installation may result in damage to the
seating surfaces. Before installing a valve on a new
system, be sure the line is blown clean.
Piping should be carefully planned. Outlet piping,
preferably as short as possible with minimum turns,
should never be smaller in size than the valve outlet.
Inlet piping, if needed, should be full size and not
longer than a "tee fitting of corresponding size.
Stop valves should not be used between the safety
valve and the equipment being protected.
Side outlet valves should be used where it is desirable
t0 P‘.Pe the discharge away from the immediate
vicinity. Discharge piping should be independent of
the valve, supported close to the valve, and sloped
slightly downward so as to drain away condensate.

Maintenance: Manual operation at regular intervals
will free valves of any accumulated foreign matter
and assure proper action. This should be done in
a positive manner, for a reasonable time, and when
at least 75% of the normal operating pressure is in
me system. Valves without levers must be dismantled
and the matter removed by hand or the pressure must
x- built up so as to effect automatic relief.

Glossary

normal opera

hich ..

11 ' ■ ’: tem during nor-

ui'c i o'r'' lhc Pressures attype) opens and closes

pressure. .pressure at which valve is set to open
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Crane Safety and Relief Valves
Determination of Air Capacities at Other than 60 F

and Gas Capacities at Any Temperature 18

The capacities of Crane Pop
Safety and Relief Valves are
shown on pages describing the
product. Capacities of valves
recommended for air and gas
service are based on "standard
conditions" and are given in
terms of cubic feet of free air
per minute at 60 F. (sefm).

The specific gravity and tem­
perature conversion factors
listed in Table 1 at the upper
right can be used in conjunc­
tion with the formulas shown
in Table 2 at the lower right
to determine capacities for
other operating conditions,
namely;

a. for air at temperatures
other than 60 F.

Conversion Factors for Specific Gravity and Temperature
Specific Gravity Factors Temperature Factors

bpecihc
Gravity

ractor
A Specific. Factor

Gravity A
Temp.
Fahr.

Factor
B

| Temp.
: Fahr.

Factor
B

1 Temn. Factor
1 Fahr. B

0.20 2.236 1.15 .933 10° ' .951 1 200° 1. 127 I 390° 1.2790.25 2.000 1.20 .913 20 .961 1 210 1.135 400 1.2870.30 1.826 1.25 .894 30 .971 I 220 1.144 410 1 2930.35 1.690 1.30 .887 40 .981 230 1.152 420 1.301
0.40 1.581 1.40 .845 50 .990 240 1. 160 I 430 1.3080.45 1.491 1.50 .816 60 1.000 250 1.168 440 1.3100.50 1.414 1.60 .791 70 1.010 260 1.177 450 1 323
0.55 1.348 1.70 .767 80 1.019 270 1. 185 i 460 I 330
0.60 1.291 1.80 .745 90 1.028 280 1.193 470 1 337
0.65 1.240 1.90 .725 100 1.038 290 1.201 I 480 1.345
0.70 1.195 2.00 .707 110 1 047 300 1.209 490 1. 352
0.75 1.155 2.25 .667 120 1.056 310 1.217 1 500 1 359
0.80 1.118 2.50 .632 130 1.065 320 1.225
0.85 1.085 2.75 .603 140 1.074 330 1.233
0.90 1.054 3.00 .577 150 1.083 340 1.240
0.95 1.026 3.25 .555 160 1.092 350 1.248
1.00 1.000 3.50 .535 170 1.101 360 1.256
1.05 .976 4.00 .500 180 1. 110 370 1.263
1.10 .953 190 1.118 380 1.271

b. for gases other than air
at any temperature.

Use of formulas: In most
cases, use of the formulas
requires that either, or both,
the specific gravity of the gas
(if other than air) and its tem­
perature at operating condi­
tions be known. Using Table
1, convert these values to
Factors A and B respectively.

Substitute all known values in
the appropriate formula shown
in Table 2 and make the nec­
essary calculations to deter­
mine the resultant capacity.

Nomenclature: Nomencla­
ture used in Table 2 formulas
are defined as follows:
(Factor A) ... Conversion fac­
tor for the specific gravity of
the gas, as determined from
Table 1.

Table 2 — Formulas for Conversion of Crane Valve Air Capacities

Determine the air capacity
necessary at 60 F to ac­
commodate a required capac­
ity at other than 60 F.

Given: Required air capacity............................ (cfm air)
Air temp, at operating conditions. . . . (Factor B)

Find: Necessary Crane valve air capacity. . (sefm air)

Formula: (sefm air) = ^.cfm airL(Factor B)

Determine the air capacity
necessary at 60 F to ac­
commodate a required gas
capacity at any temperature.

Given: Required gas capacity...........................(cfm gas)
Specific gravity of gas.........................(Factor A)
Gas temp, at operating conditions... . (Factor B)

Find: Necessary Crane valve air capacity. . (sefm air)
r- , , c ■ > (cfm gas)Formula: (sefm air) - (Factor A) x (Factor B)

Determine the air capacity
resulting at a temperature
other than 60 F, when air
capacity at 60 F is known.

Given: Crane valve air capacity...................... (sefm air)
Air temp, at operating conditions ... (Factor B)

Find: Resulting air capacity.......................... (cfm air)
Formula: (cfm air) = (sefm air) x (Factor B)

Determine the gas capacity
resulting at any specified
temperature when the air
capacity at 60 F is known.

Given Crane valve air capacity..................... (sefm air)
Specific gravity of gas to be used.......(Factor A)
Gas temp, at operating conditions... . (Factor B)

Find: Resulting gas capacity.......................... (cfm gas)
Formula (cfm gas) = (sefm air) x (Factor A) x (Factor B)

(Factor B) . . . Conversion factor for the temperature
of the gas at operating conditions, as determined
from Table 1.
(sefm air) . . . Capacity in cubic feet of free air per
minute at standard conditions (60 F). Crane capa­
cities are based on these conditions.
(cfm air) .... Capacity in cubic feet of free air per
minute at temperatures other than 60 F.
(cfm gas) ... Capacity in cubic feet of free gas.
other than air, per minute at any temperature

Accuracy of factors: The use of Factors A and B
are satisfactory for all practical purposes. For a
greater degree of accuracy, calculations can be based
on the method described in the iq$q edition of the
ASME Unfired Pressure Vessel Code.

Converting steam capacities: When capacities
are given in pounds of steam per hour, they may be
converted to cubic feet of free air per minute at
standard conditions (bo F), as follows:

(pounds per hour steam) x (0.35) = (sefm air)
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Top

Discharge

Bronze Pop Safety Valves
For Steam

No. 2500
WithWire Seal

Discharge Capacities

Set at any specified pressure
from 3 to 250 psi; 406 F maximum

Set
Pressure

psi

Pounds of Steam per Hour
90% Actual Discharge at 3% Overpressure*

*%
inch

¥2
inch

%
inch

1
inch

1%
inch

1%
inch

2
inch

2%
inch

25 6 82 169 290 317 441 630 785
50 38 135 256 414 460 646 957 1191
75 72 169 360 558 640 899 1246 1597

100 108 210 377 683 810 1170 1466 2095
125 113 241 495 738 855 1440 1718 2487
150 117 278 559 814 1080 1440 1922 2880
175 122 308 603 945 1080 1561 2032 3240
200 126 342 621 1020 1260 1716 2301 3600
225 131 367 702 1095 1440 1871 2569 3960
250 136 392 810 1170 1620 2025 2838 4320
‘Capacities for the %-inch size are at 10% overpressure.

Interpolate for capacities at intermediate pressures.

Recommendations: These bronze
pop safety valves are recommended
for steam service on boilers, on mini­
ature boilers, and on unfired pressure
vessels such as receivers, pipe lines,
etc., at temperatures up to 406 F.
Pressure setting: The valves can
be ordered set at any pressure from
3 to 250 psi. Pop safety valves
for steam service are preferably set
10 per cent higher than the normal
operating pressure in the system.
A main spring regulating adjustment
permits increasing or decreasing the
set pressure 10 per cent; these limits
must be strictly observed as one
spring cannot cover the complete
range of pressures at which the
valve may be set. A wire seal pre­
vents tampering with the factory
setting.

Weights and Dimensions (Inches) — Prices on Request

Genera/ information and additional capacity data. . . .page: 204 and 205

Orders must specify the set
pressure as well as the cat­
alog number and inlet size.

Size
(inlet)

Inches

No. 2500
Top Discharge j

No. 2501
Side Outlet

Pounds

Each

Over-all
Height

Pounds

Each

Size
of

side
outlet

Center of Valve to:
Fop
of

cap
Top
of

; lever,
' open

Bot­
tom ol
male
inlet

: End
of

i side
j outlet

To
top
of

cap

To
top of
lever,
open

% .8 6 7% .8 ¥2 3% 2¥, i%
V2 1.0 6 7% 1.0 ¥2 33/4 5% 2’/4 li/g
% 2.0 6>/2 8’A 2.0 34 33/, SV? 23/4 1%

1%1 3.0 7% 9% 3.0 1 45/g 6% 3%
P/4 4.0 7% 93/< 4.0 l’/4 4% I &¥, 3¥2 i34 •

' 21/s
■ 2Vle
! 2%

1 ¥2 ' 5.0 9’/8 11% 5.0 l’/z 51/4 : 7% 3%2
2 ¥2

7.0
| 13.0

10%
123/4

13 ¥2
16

8.0
13.0

,2
-jy/l J 0>/8

73/4
9
11

4%
5

Design: The valves are of the
single disc type. Sizes J^-inch and
larger have a regulating ring which
permits readjustment of the blow­
down when the set pressure is
changed.

Materials: The body and base are
bronze (ASTM B 62). The disc is
also bronze. The spring, spring
washer, and stem are steel. The
lifting lever is malleable iron.

Lifting lever: The lifting lever is
reversible and can be arranged for
pull-up operation (illustrated) or re­
versed for push-or-pull-down opera­
tion. When installing, allow ample
clearance. Complete rotation of the
lever is possible without disturbing
the setting of the valve.

Installation: The valves should
always be installed in a vertical
position (preferably upright) directly
on the apparatus to be protected.
Horizontal or angular installation
may result in damage to the seating
surfaces.
bor additional information concern­
ing installation, as well as proper
maintenance, see page 204.

Code compliance: These valves
in all sizes except j^-inch complv
with requirements of the ASME
Power Boiler Code, Section 1, IQ59-
Miniature Boiler Code, Section V,

> and Unfired Pressure \ cssel
( ode, Section VIII, 1959: they bear
the Code cloverleaf symbol. The
(.odes do not include a 3 g-inch size.

207

Bronze Pop Safety Valves
For Air and Gas

Discharge Capacities

Set at any specified pressure
from 3 to 250 psi; 406 F maximum

Set
Pressure

psi

Cubic Feet of Free Air per Minute
At 10% Overpressure. 60 F

%
inch

¥2
inch

¥4
inch

1
inch

1% : 1V2
inch 1 inch ,2.inch 2 ¥2

inch
25 3 32 48 67 92 ; 114 274 473
50 13 49 76 127 192 I 249 540 706
75 25 69 95 157 285 | 355 788 937

100 37 88 110 189 318 440 973 1133
125 40 105 122 215 351 485 1107 1310
150 42 121 139 241 390 1 525 1243 1485
175 43 139 155 271 428 | 570 1381 1655
200 45 157 176 300 461 | 615 1515 1827
225 47 172 196 334 497 | 655 1652 2004
250 48 190 217 359 529 1 699 1795 2177

Top
Discharge

Interpolate for capacities at intermediate pressures. For air capacities at
other than 60 F, or for capacities of gases other than air, see page 205.

Recommendations: These valves
are used on receivers, tanks, pipe
lines, and similar vessels. For air,
either is suitable, but for gases, the
side outlet type is generally used, the
discharge being piped away.
Pressure setting: The valves can
be ordered set at any pressure from 3
to 250 psi. Pop safety valves for air
and gas are preferably set 25 per cent
higher than the normal operating
pressure in the system.
A main spring regulating adjustment
permits increasing or decreasing the
set pressure 10 per cent; this must
be strictly observed as one spring
cannot cover the complete range of
pressures at which the valve may be
set. A wire seal prevents tampering
with the factory setting.
Design: The valves are the single
disc type. Sizes J/9-inch and larger
have a regulating ring which per­
mits readjustment of the blowdown
when the set pressure is changed.
Seating surfaces are carefully pre­
pared by grinding to assure audible
tightness at all pressures up to 80
per cent of the set pressure.
Materials: The body and base are
bronze (ASTM B bz). I he disc is
also bronze. The lifting lever is
malleable iron. The spring, spring
washer, and stem are steel.
Lifting lever: The lifting lever,
shown in the pull-up position, can be
reversed for push-or-pull-down oper­
ation. Complete rotation is possible
without disturbing the set pressure.

Installation: The valves always
should be installed with the stem in
a vertical position. They are pref­
erably installed inverted to allow
moisture to collect and seal the seat­
ing surfaces.

For additional information concern­
ing installation, as well as proper
maintenance, see page 204.

Noxious gases: Side outlet valves
having a pressure-tight outlet side
should be used for noxious or inflam­
mable gases. Bronze valves suitable
for such service are the No. 2651 Pop
Safety shown on page 208 and the
No. 2bb8 Safety Relief on page 211.

Orders must specify the set
pressure as well as the cat­
alog number and inlet size.

Code compliance: All sizes except
the %-inch comply with requirements of the ASME Unfired Pressure
Vessel Code, Section VIII, 1059, and bear the Code cloverleaf
symbol. The Code does not include a %-inch size.

Weights and Dimensions (Inches) — Prices on Request
Size

(inlet)

Inches

No. 2550 No. 2551
Side OutletTop Discharge

Pounds

Each

Over-all
Height

Pounds

Each

Size
of

side
outlet

Center of Valve to:

lop
of

cap

Top
of

lever.
open

Bot­
tom of
m.de
inlet

End
of

side-
out let

To
top of
cap I

To
top of
lever
open

% .8 6 1 7% 2.0 ¥2 3¥4 5% 2 ¥4 l¥s
¥2 1.0 6 7¥s 2.3 ¥2 33/4 5% 2 ¥4 11'8
¥4 2.0 6¥z 8¥4 3.0 ¥4 3¥4 5¥z 23/4 l¥s
1 3.0 7¥g 93/4 3.5 1 4% b'/2 3¥4 l¥s
1% 4.0 7¥s 93/4 4.0 n/4 43/g 6¥4 3 ¥2 1%
l¥z 5.0 9¥s 11% 5.0 H/2 5¥4 7 ¥2 3¥s 2¥h
2 8.0 10% 13¥2 8.5 2 £>¥s 9 4¥z 2’/16
2 ¥2 13.0 123/4 16 13.0 2 ¥2 _7%l 11 5 2%

General information and additional capacity data. . . .pages 204 and 205
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18

Cross section showing
typical construction
of No. 2601 or 2651

Set at any specified pressure
from 3 to 250 psi; 406 F maximum

Bronze Pop Safety Valves
For Steam — For Air and Gas

Discharge Capacities
Set

Pres­
sure

psi

(No. 2601 Valve)
Pounds of Steam per Hour

At 10% Overpressure

(No. 2651 Valve)
Cubic Feet of Free Air per Minute

At 10% Overpressure, 60 F

¥2
inch

%
inch

1
inch

1%
inch

iy2
inch

2
inch

¥2
inch

%
inch

1
inch

1%
inch

i¥2
inch

2
inch

25 90 135 188 361 446 629 32 48 67 129 156 224
50 138 212 357 632 808 1037 49 76 127 225 288 370
75 193 268 442 881 1085 1391 69 95 157 314 386 495

100 247 307 531 1025 1229 1712 88 110 189 365 438 610
125 295 342 604 1122 1434 1973 105 122 215 399 511 703
150 339 391 677 1237 1667 2295 121 139 241 441 594 817
175 391 436 761 1351 1892 2603 139 155 271 481 674 927
200 442 494 841 1446 2110 2907 157 176 300 515 752 1035
225 482 550 938 1584 2321 3194 172 196 334 564 827 1138
250 533 608 1008 1680 2561 3473 190 217 359 598 912 1237

specify the set

Weights and Di

Interpolate for capacities at intermediate pressures. For air capacities at
other than 60 F, or for capacities of gases other than air, see page 205.

No. 2651
Male Inlet

Side Outlet

Materials: The body and base are
made of bronze conforming to ASTM
B 62. The disc is also bronze. The
spring and stem are made of steel.
Installation: The valves should be
installed directly on the apparatus to
be protected with the stem in a verti­
cal position. Valves for air and gas
service are preferably installed in­
verted to allow moisture to collect
and seal the seating surfaces.
For additional information concerning
installation, see page 204.
Code compliance: No. 2651 Valves
in sizes J^-inch and larger comply
with requirements of the ASME Un­
fired Pressure Vessel Code, Section
VIII, 1959, for noxious or inflammable
gas service and bear the Code clover­
leaf symbol. The Code does not in­
clude a %-inch size.

Orders must
pressure as well as the cat-
□log number and inlet size.

Recommendations: These bronze
pop safety valves are pressure-tight
on the outlet side and can discharge
against low back pressures.
The No. 2601 (for steam) are used on
non-code vessels, pipe lines, presses,
cylinders, pumps, etc.
The No. 2651 (for air and gas) are
recommended for pipe lines, air or
gas compressors, cylinders, etc., sub­
ject to the ASME Code, as well as for
non-code receivers and tanks. Being
pressure-tight on the outlet, they are
ideal for handling noxious or inflam­
mable gases.
Pressure setting: The valves can
be ordered set at any pressure from
3 to 250 psi. Safety valves for

are set 10 per cent higher, and those forsteam service preferably
air and gas 25 per cent higher, than the normarope’rating pressure
in the system. A main spring regulating adjustment permits
increasing or decreasing the set pressure 10 per
cent; however, the maximum pressure recom­
mended for the valve must not be exceeded.
Design: The No. 2651 are sealed to prevent
tampering with adjustments; in addition, seat­
ing surfaces are carefully ground to assure
audible tightness up to 80 per cent of the set
pressure. Otherwise, they are similar to the
No. 2601.
Both valves are the single disc type with bottom
guide to assure proper seating. Sizes ’ j-mch
and larger have a regulating ring which permits
readjustment of the blowdown when the set
pressure is changed. A stuffing box around the
spring adjusting screw is filled with asbestos
packing to form an effective seal for the body

General information. . . .pages 204 end 205

Size
(inlet)

Pounds, Each Dimensions, in Inches
No. 2601 No. 2651 Size Center Center Center

For
Steam

of to to to
Inches

For Air
or Gas

outlet top male
inlet

side
outlet

% 1.0 1.0 ¥2 3¥s 2¥4 l¥s
V2 1.2 1.2 ¥2 3¥s 2¥4 1 ¥s
¥4 2.0 2.0 ¥4 3 ¥4 23/4 i¥s
1 3.0 3.0 1 3¥s 3¥4 ls/s__

5.0 5.0 1¥4 41/4 33/4 2 ¥16
iy2 7.0 7.0 l¥z 5¥s 4% 2716
2 11.0 12.0 2 65/s 4¥a _ 2 3,4

No. 2601
Male Inlet

Side Outlet

Low Pressure Iron Body Pop Safety Valves
For Steam Heating Boilers

209

Set Pressure—Non-Adjustable
15 psi saturated steam

Important: The valves are non-adjustable. They are set at the
factory and sealed by means of a sealing pin. The popping
pressure cannot be altered nor can valves be taken apart
without breaking the seal, thereby showing evidence of tam­
pering. An attached identification plate indicates the setting.

Recommendations: High capacity,
tested design, and sturdy construction
make these the ideal valves for use on
low pressure steam heating boilers, or
on receivers, tanks, piping, and other
apparatus carrying steam pressures not
exceeding 1 5 psi.

Blowdown: The blowdown pressure,
fixed and non-adjustable, is about 3
psi. Thus, since the valve is factory'
set at 15 psi, it “pops" open when the
inlet pressure mounts to 15 psi and
closes when the pressure drops to about
12 psi.

Cross Section
No. 2568

18

Efficiency through high capacity:
Because safety valves used on steam
heating boilers should have a relieving
capacity sufficient to discharge all of
the steam generated, their selection is
based on capacity rather than size.
Crane’s high capacity valves permit the
use of smaller sizes, and frequently,
fewer valves. The result is a saving in
size and number of boiler openings, in
discharge piping, and in over-all cost.
Features: These are flat seat valves.
The seat, and a recess which forms a
huddling chamber, are machined in the
top surface of the base. I he disc has
wing guides to assure accurate guidance
in the seat opening; a lip on the outer
edge of the disc forms the top of the
huddling chamber. This construction
provides the desired “popping action.
A long, flexible spring contributes to
the high disc-lift so necessary for high
relieving capacity. The spring, com­
pressed within the body, bears down
on the top of the disc. The body is
screwed on the top of the base and
locked in place by the sealing pin.
Materials and finish: The body is
made of cast iron conforming to AS I M
Specification A 126, Class A. The base
and disc are bronze (ASTM B 62). To
assure good resistance against corrosion,
all other internal parts except the
spring, are also made of bronze.
Sizes 1 Tjdnch and smaller have a stain­
less steel spring and a bronze lever;
on larger sizes, the spring is carbon
steel, cadmium-plated and the lever is
malleable iron.
T he body and malleable iron lever have
an attractive black enamel finish.

Proper installation: Always install
the No. 2)b8 with the stem vertical and
the lifting lever at the top.
The discharge piping should be inde­
pendent of the valve. It should be sup­
ported close to the valve and sloped
slightly downward so as to drain away
condensate. Full instructions accom­
pany each valve.
Maintenance: To assure proper ac­
tion, manually operate the valves at
regular intervals. Do this only when
sufficient pressure is available within
the boiler or pressure vessel to blow
any accumulated foreign matter clear
of the seating surfaces. This applies
particularly when a new boiler is
started up.
Code compliance: These valves com­
ply with requirements of the 1959
ASME Code for Low Pressure Heating
Boilers and are registered with the
National Board of Boiler and Pressure
Vessel Inspectors.

No. 2568
Side Outlet

Weights, Dimensions, and Capacities -— Prices on Request
Valve Size

(inlet)

1nehes

Weight

. Pounds ’
Each

Dimensions, in Inches Steam
Capacity
Pounds

Per Hour

1
A

I
B C

.Size !
of side
outlet

-------- -— ~ 1.0 4¥4 2 ¥2 D/2 1 360
1 2.0 43/4 23/4 13/4 D/4 580
i¥4 2.9 53/g 3¥s 2 1 1*A 870

No. 2568
Side Outlet 1 %

2
4.4
7.0

6 Vs
7¥4

3¥z
4¥s

2¥4
3

2
2 ¥2

1125
2140

2 ¥2 12.0 9 5 ¥s 3716 3 3485
3 18.0 io¥z 6% 4¥ig _3¥2.J 4865

Specify catalog number and size of inlet. General data. . . .pages 204 and 205
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Cross Section

Bronze Safety Relief Valves
For Water, Oil, or Steam

Discharge Capacities

Set at any specified pressure
from 3 to 250 psi; 406 F maximum

Set Gallons of Water per Minute Pounds of Steam per Hour
Pres- At 10% Overpressure, 70 F At 10% Overpressure

1/, 3A 1 P/4 iy2 2 y2 % 1 iy4 iy2 2
psi inch inch inch inch inch inch inch inch inch inch inch inch

25 .25 .42 1.0 1.3 1.7 2.5 90 135 188 361 446 629
50 .40 .67 1.7 2.7 3.2 5.0 138 212 357 632 808 1037
75 .55 .90 2.4 3.6 4.8 7.2 193 268 442 881 1085 1391

100 .71 1.15 3.0 4.2 6.4 9.0 247 307 531 1025 1229 1712
125 .88 1.40 3.6 4.8 7.9 10.8 295 342 604 1122 1434 1973
150 1.09 1.60 4.2 5.3 9.5 12.7 339 391 677 1237 1667 2295
175 1.30 1.80 4.7 5.9 11.4 14.5 391 436 761 1351 1892 2603
200 1.52 2.00 5.2 6.5 12.6 16.4 442 494 841 1446 2110 2907
225 1.73 2.20 5.8 7.0 14.2 18.2 482 550 938 1584 2321 3194
250 1.94 2.40 6.3 7.6 15.8 20.0 533 608 1008 1680 2561 3473

Interpolate for capacities at intermediate pressures.

No. 2606
Male Inlet

Side Outlet

Orders must specify
the set pressure as
well as the catalog
number and size.

Recommendations: The No. 2606 are
high grade, sturdy, bronze safety relief
valves suitable for liquid and saturated
steam service. They are especially recom­
mended for use on water heaters where a
valve of outstanding quality is required.

Design: The valves are of the single disc
type with bottom guide to assure proper
seating. All sizes have a pop chamber
and blowdown regulating ring which en­
able the valves to operate with the same
positive action as a pop safety valve,
should steam develop in the water heater.
A stuffing box around the stem prevents
leakage of hot water from the top of the
valve.

The regulating ring provides a means of
adjusting the blowdown of pressure when
changing or regulating the set pressure.
This adjustment may be made from out­
side of the valve without interfering with
the pressure setting. A locking plug screwed
through the wall of the valve body prevents
the regulating ring from loosening once it
has been set for blowdown.

Materials: The body and base are made
of bronze conforming to ASTM Specifica­
tion B 62. The disc is also bronze. The
spring and stem are made of steel.
Lever: The lever is malleable iron and is
japanned maroon. Illustrated in the pull-
up position, it can be reversed for push-
or-pull-down operation. Complete rota­
tion is possible without disturbing the set
pressure of the valve.
Pressure setting: Safety relief valves
for liquid service preferably are set 25 per
cent higher, and for steam service 10 per
cent higher, than the normal working
pressure in the system to avoid waste due
to minor fluctuations of pressure.
The valves can be ordered set for any
pressure from 3 to 250 psi.

1 he original setting may be readjusted for
pressures up to 10 per cent higher or lower
but not to exceed the maximum recom­
mended rating of the valve. This varia­
tion must be strictly observed as one
spring cannot cover the complete range of
pressures at which the valve rhay be set.

Weights and Dimensions — Prices on Request
Size
Inlet
or

Outlet.
Inches

No.
2606

Pounds,
Each

Dimensions, in Inches
1 Center

to top
of

cap

\ Gent er (
! to top .
of lever,

i open |

Senter
to

male
inlet

Center
to

side
outlet

V2 1.0 3% 5% 2% l’/s
% 1.7 33/4 5>/z 23/4 1%
1 2.8 4% 1 6'/z 3>/4 1%
l’/4 4.8 5*/4 7’/2 33/4 | 2>/ig
1 Vz 7.3 6’/s 9 4% 2 Vie
2 12.0 11 41/2 23/4

General information. . . .pages 204 and 205

Aftei the valves are set at the factory, they are sealed
in a manner to prevent tampering or unauthorized read­
justment of the set pressure and blowdown.
Installation and maintenance: Proper installation and
maintenance are essential for efficient performance. The
valves should be installed in a vertical position directly on
the apparatus to be protected. They should be manuallv
Xn at re1gULar ,inle,7als to assure proper action. Their

.._g ox gland should be pulled up only to "finger tight-
mmtnleXr^SS're ?ghtness on the packing could be detri­
mental. For further information, see page 204.

?° 6 Valves “mply with require­ments of the ASME Unfired Pressure Vessel Code Section
Mil. 1Q5Q, and bear the Code cloverleaf svmbol.
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Bronze Safety Relief Valves
For Gasoline and Noxious Gases

Discharge Capacities*
Set

Press.
y2

inch
3/4

inch
1

inch
iy4
inch

iy2
inch

2
inch

psi Cubic Feet of Free Air per Minute
At 10% Overpressure, 60 F

25 32 48 67 129 159 224
50 49 76 127 225 288 370
75 69 95 157 314 386 495

100 88 110 189 365 438 610
125 105 122 215 399 511 703
150 121 139 241 441 594 817
175 139 155 271 481 674 927
200 157 176 300 515 752 1035
225 172 196 334 564 827 1138
250 190 217 359 598 912 1237
275 215 237 383 610 985 1350
300 240 257 410 635 1069 1475
psi Gallons of Water per Minute

At 10% Overpressure, 70 F
25 .2 .4 1.0 1.3 1.7 2.5
50 .4 .7 1.7 2.7 3.2 5.0
75 .5 .9 2.4 3.6 4.8 7.2

100 .7 1.1 3.0 4.2 6.4 9.0
125 .9 1.4 3.6 4.8 7.9 10.8
150 1.1 1.6 4.2 5.3 9.5 12.7
175 1.3 1.8 4.7 5.9 11.4 14.5
200 1.5 2.0 5.2 6.5 12.6 16.4
225 1.7 2.2 5.8 7.0 14.2 18.2
250 1.9 2.4 6.3 7.6 15.8 20.0
275 2.1 2.6 6.9 8.2 17.4 21.8
300 2.4 2.9 7.4 8.8 19.0 23.6

Weights & Dimensions — Prices on Request
Size

(inlet)
Pounds Dimensions, in Inches

Size Center Center Center
of to to male to side

No.
2668

Inches Each outlet top inlet outlet

y2 2.0 y2 31/4 27/16 1V16
% 2.0 74 3% 2% 1716
1 3.5 1 4 3716 1%
iy4 6.5 iy4 4% 3”/16 2716
iy2 9.4 iy2 6y4 4 2%
2 14.5 2 7y4 4*V16 274

Orders must specify the catalog number,
inlet size, and set pressure desired.

Set at any specified pressure
from 3 to 300 psi; 400 F max.

Interpolate for capacities at intermediate pressures.
For air capacities at other than 60 F, or for cap­
acities of gases other than air, see page 205.

Recommendations: No. 2668 Valves
are recommended particularly for gaso­
line and noxious gases and are used where
a pressure drop of 10% is permissible.
They are pressure-tight on the outlet
and can discharge against low back pres­
sures. The valves are easily dismantled
without disturbing piping connections.
Construction: The valves are of the
single disc type with bottom guide to
assure proper seating. Their regulating
ring permits adjusting the blowdown
when the set pressure is changed. An
asbestos-packed stuffing box surround­
ing the spring adjusting screw forms an
effective seal for the body. All sizes have
a screwed-in seat bushing.
The body is made of Crane Special
Bronze (ASTM B 61); the bonnet and
disc are also bronze. The spring and
stem are steel, the stem point being case-
hardened.
Settings: Factory settings are adjust-
ableupto 10% higher or lower (maximum
rating of valve should not be exceeded).
For air and gas use, the valves should be
ordered set at least 25% higher than the
normal operating pressure of the system.

Cross Section

No. 2668
Male Inlet, Side Outlet

Tight seat: Carefully ground seating surfaces assure audi­
ble tightness at all pressures up to 80% of the set pressure.
Code compliance: All sizes comply with requirements of the
ASME Unfired Pressure Vessel Code, Section VIII, 1950. and
bear the Code cloverleaf symbol.

18

No. 18854
Female Inlet
Side Outlet

The valves are the outside spring type. A
stuffing box around the valve stem prevents
any escape of fluid during a discharge. A
regulating ring on sizes ’ 1/9-inch and larger
permits adjusting the blowdown when the
set pressure is changed.
Sizes T2 to i-inch comply with the ASME
Unfired Pressure Vessel Code, Section VI11.
1959, and bear the Code cloverleaf symbol

described in detail, complete with weights,

18-8 SMo Safety Relief Valves
For Water, Oil, or Gas

Set at any specified pressure up to 250 psi; 600 F maximum

No 18854 Valves, made in sizes % to 2-inch,
are used for liquid and gas services subject to
corrosive conditions. The body, bonnet, and
disc are Crane 18-8 SMo, an alloy steel equiv­
alent to A1S1 Type 3>b wrought stainless
steel; other parts in contact with fluid in the
line also are stainless steel.
Valves specified for gas service are furnished
with a specially ground seat.

Prices on request. No. 18854 Valves are
dimensions, and capacities, in the Corrosion-Resistant Valve Section 17; see page 198.
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Bronze Relief Valves

Cross Section
No. 2611

No. 2611, With Cap
Male Inlet, Side Outlet

No. 2612, With Wheel
Male Inlet, Side Outlet

No. 2614, With Cap
Female Inlet, Side Outlet

For Water or Oil

Valves Are Set at
Any Pressure Within the
Limits Indicated Below

Valve
Size

Setting Limits
(psi)

Inches 400 F | 200 F

3/s to 2’Zz
3

5-250
5-200

251-300
201-250

Specify catalog number, in­
let size, and set pressure.

These valves are recom­
mended for liquid service on
pipe lines, presses, pumps,
cylinders, and similar in­
stallations.

Interpolate for capacities at intermediate pressures. For
capacities at 10% overpressure, divide above values by 5.

Discharge Capacities
Set

Pres­
sure
psi

Gallons of Water per Minute
At 25% Overpressure, 70 F

%
inch

¥2
inch

3/4
inch

1
inch

1%
inch

U/2
inch

2,
inch

2i/2
inch

3
inch

25 .2 1.2 2.1 5.0 6.6 8.7 12.5 28.0 58.0’
50 .3 2.0 3.3 8.5 13.3 16.0 25.0 37.0 77.0
75 .6 2.7 4.5 12.0 18.1 24.2 36.0 46.0 92.0

100 1.1 3.5 5.7 15.2 21.2 32.0 45.0 55.0 106.0
125 1.7 4.4 7.0 18.1 24.2 39.7 54.2 64.0 120.0
150 2.1 5.4 8.0 20.9 26.5 47.5 63.5 73.0 134.0
175 2.6 6.5 9.0 23.7 29.5 57.0 72.7 82.0 147.0
200 3.1 7.6 10.0 26.2 32.5 63.0 82.0 91.0 161.0
225 3.9 8.6 11.0 29.0 35.2 71.0 91.0 101.0 175.0
250 5.0 9.7 12.0 31.7 38.0 79.0 100.0 110.0 189.0
275 6.1 10.7 13.2 34.4 41.0 87.0 109.0 119.0
300 7.3 11.8 14.5 37.0 44.0 95.0 118.0 128.0

Relief valves are intended to relieve ex­
cessive pressures; they should not be used
in an attempt to relieve shock pressures
in hydraulic lines. These valves are
pressure-tight on the outlet side and can
discharge against low head pressures.
Design: The valves are the single disc
type with long bottom guide to assure true
seating. The seat is integral with the
base of the valve. A stuffing box around
the adjusting screw for the main spring is
filled with asbestos packing to form an
effective seal for the body.
Materials: The body and base are made
of bronze (ASTM B 62). The disc is also
bronze. The spring is steel. The stem
is steel on sizes 2-inch and smaller and
bronze on sizes 2 ¥2 and 3-inch.
Fire protection service: Valves used
in fire protection installations usually
must comply with various Underwriters'
specifications; before ordering valves for
such service, a study should be made of
local specifications.

Pressure settings: The valves are set
at the factory at any specified pressure
within the ranges indicated in the small
table at the upper left. They should be
set at least 25 per cent higher than the
normal operating pressure in the system.
Pressure adjustment: The set pressure
of the valves may be adjusted after in­
stallation to any pressure within a range
of 10 per cent above or below the original
factory setting, but the maximum recom­
mended pressure for the valve size should
not be exceeded.
Installation: Relief valves should al­
ways be installed with the stem in a verti­
cal position to assure proper seating of
the disc. For information on installation
and maintenance, see page 204.
Code compliance: The No. 2611 and
No. 2614 Valves in sizes j^-inch and
larger comply with requirements of the
ASME Unfired Pressure Vessel Code,
Section VIII, 195g, for liquid service.
1 he Code does not include a j^-inch size.

Prices on Request

Center to Top

General information. .

to
side

outlet

Center
to

female
inlet

Nos.
2011
2614

No.
2612
only

L /IB
2V16
234

3
3i/2

2%
23/4

• 78
l’/8
l3/s

Us

2‘A
2*/4
23/i
3 ¥4
33/4
43/S
4>/2

Dimensions, in Inches
Center

to
male
inlet

3’/g
3’/8
3 ¥4
35/8
4 ¥4
53/8

65/g
73/8
8’/2

33/8

33/8
3%
3%
43/8

5>/s
634

33/8

3%
4%
47/s
33/16

• pages 204 and 205

Weights and Dimensions
Size

(inlet)

Inches

Pounds, Each
No.
2611
Male-
Inlet

No.
2612
Male j 1
Inlet

No.
2614
'cmale
Inlet

% 1.0 1.0
—---------

¥2 1.0 1.0 1.0
¥4 2.0 2.0 1.5
1 3.0 3.0 2.8
'¥4 5.0 5.0 4.5
li/2 7.0 7.0 6.8
2 11.0 12.0 11.0
2 ¥2 17.0
3 28.0

Size Dia.
of I of

side i wheel
outlet I

y2 29/16
l/2 29/16
% 29/16
1 3’/16

1V4 33/8
ly2 41/16

2 43/4
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Bronze Relief Valves for Vacuum Service
No. 1155 V

Size

Inches

Weight
Pounds

Each

HeightIDia. of

Inches
6 Holes
Inches

¥2 .31 27/8 ¥8

3/4 .46 3 S/32

1 .75 33/8 9 Z32

U/4 1.0 3¥z 3/s
p/2 1.7 4¥4 1 5/32

Prices on Request

Recommendations: The No. 1155 V
is designed for use as a vacuum breaker.
It is used on low pressure tanks, steam
jacketed kettles, and similar apparatus
where possible formation of a vacuum
could result in damage to the apparatus
through the effects of atmospheric pres­
sure. It is rated for steam pressures
up to 250 psi, 40O F.

Operation: In service, the disc of the valve is normally held to its
seat, both by spring tension and by the pressure in the apparatus to
which the valve is attached. When the pressure in the vessel falls
below atmosphere, the spring tension is overcome and the disc is
pulled from its seat. Air is then admitted through the valve, thus
preventing the vacuum from reaching the danger point.

No. 1155 V
Vacuum Relief Valve

Design: The valves have a
two-piece body and seat
bushing which removes the
seat from the influence of
body distortion when the
valve is being installed.
The body, seat bushing,
and disc are bronze. The
spring is stainless steel.
Pressure setting: The
valves are regularly set to
open at 5 inches vacuum
mercury and have a spring
which permits an adjust­
ment range of io inches
vacuum mercury. Springs
for a higher or lower adjust­
ment range are available
on special order.
Tests: The valves are
regularly tested for tight­
ness at the seat with 50
psi water pressure.

Discharge Capacities

The No. 1155 V is rated for
steam pressures up to 250 psi, 406 F.

Set
Pressure

Absolute Pressure in
Closed Tank or Vessel

Into Which Valve
Is Discharging

Relief Capacity
In Cubic Feet of

Free Air per Minute
At 60 F

Absolute
Press.

Vacuum
Mercury

[Absolute Vacuum
, Press. Mercury

Differ­
ential ¥2

inch
3/4

inch
1

inch
1¥4
inch

l¥z
inch

Psia Inches Psia Inches Psi _  _ .
11.7 b.ll 0.5 .8 3.0 6.0 11.0 20.0
11.2 7.13 1.0 1.4 5.6 11.0 20.5 38.0
10.7 8.14 1.5 2.1 8.3 16.3 30.0 | 56.3
10.2 9.16 2.0 2.8 11.0 21.7 39.3 73.2

12.2 5.09 9.7 10.18 2.5 3.5 13.7 26.9 48.4 81.6
9.2 11.20 3.0 4.2 16.4 32.2 57.6 106.6
8.7 12.22 3.5 4.9 19.1 37.2 66.7 123.5
8.2 13.23 4.0 5.6 21.9 42.3 75.9 139.2
7.7 14.25 4.5 6.3 24.5 47.5 84.7 156.0
8.7 12.22 1.0 4.2 8.8 14.4 22.2 33.2
8.2 13.23 1.5 6.1 12.7 20.9 32.4 48.6
7.7 14.25 2.0 8.1 16.7 27.3 42.3 62.0
7.2 15.27 2.5 10.0 20.7 33.8 52.6 77.8

9.7 10.18 6.7 16.29 3.0 11.9 24.5 40.3 63.2 93.2
6.2 17.31 3.5 13.9 28.5 47.0 71.5 108.2
5.7 18.32 4.0 15.8 32.4 53.5 81.7 124.2
5.2 19.34 4.5 17.8 36.4 60.0 92.0 138.0
4.7 20.36 5.0 19.7 40.3 64.6 101.8 152.0

Capacities: Capacities are shown above. Since
the set pressure is a point at which the valve is set
to open but at which it is actually still closed, no
flow rates are consequently obtainable. In order to
cause the valve to open and provide flow rates, a
pressure differential must exist between the set
pressure and the pressure at which the valve dis­
charges. The pressure differential, generally known
as overpressure or accumulation, is obtained by an
increase in the upstream pressure.

In vacuum service, upstream pressure is considered
for practical purposes to be a constant 14.7 psia.
It is possible to obtain the pressure differential
necessary for flow rates, only by an increase in the
vacuum or by a decrease in the absolute pressure on
the downstream side of the valve. With each increase
in the pressure differential, the valve will open wider
providing an increased flow orifice area and a
higher flow rate. Capacities in the table reflect
these conditions.

General informalion. . . .pages 204 and 205

Pipe scale and dirt in piping systems are the greatest
enemies of valves, regulators, meters, and other me­
chanical devices. They can cause endless trouble
and serious damage. Such foreign matter lodges on
valve seats and starts leakage; it gets into automatic
devices with close-fitting, moving parts and prevents
proper operation; and it collects at points of low ve­
locity, obstructing passage of flow.

Dirt
in Piping

Regardless of how clean piping materials are when
being installed, a generous use of strainers or sedi­
ment separators is a sound investment, and consider­
ing the protection provided, relatively inexpensive.
For the Crane line of Y-pattern sediment separators,
refer to page 254. Proper maintenance, such as
blowing out lines at regular intervals, will assure a
practically trouble-free installation.
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Bronze Hydraulic Relief Valves

Specify catalog number, inlet size,
General information . . . pages 204 and 205

Each

3
3
3

No. 1130
Female Inlet
Side Outlet

No. 1 128
Female Inlet
Side Outlet

14.5
14.5
27.5
30.0

Interpolate for capacities at intermediate pressures. For
capacities at 1 0% overpressure, divide above values by 2.

Set at any specified pressure
ng ranges:
to 8000 psi
to 6000 psi
to 4500 psi
to 4000 psi
to 2600 psi

I 3 78
1 3%

4>/8

’/z-inch.............. 601
%-inch..............601

1 -inch..............601
1 %-inch.............. 601
1 ’/j or 2-inch... 601

I Center | Center
to to side

inlet outlet

3” 1(;
2"/iC
2”/ig

33/16
33/ig
313/16

discharges due to minor fluc­
tuations of pressures.

1 hese valves are intended to
protect apparatus and piping
against excessive pressures;
they are not to be used to
maintain pressure at a maxi­
mum point. Operating pres­
sures maintained continuously
close to the set pressure of
the valve will tend to cause
leakage and maintenance diffi­
culties.

Weights and Dimensions — Prices on Request

No. 1130
Dimensions, in Inches

Size f ’
of

outlet |

and set pressure.

For temperatures up to 200 F

Recommendations: These valves are particularly designed
to safeguard high pressure oil lines and pumping systems and
various hydraulic apparatus operating at high pressures, such
as hydraulic presses and elevators. The valves are to be used
at atmospheric temperatures and for services discharging to
atmosphere. They should never be used as unloading valves or

in an attempt to relieve
shock in hydraulic systems.

Design: Both valves are
characterized by rugged con­
struction, simplicity of de­
sign, and the use of high
grade materials.
The No. 1128 have a base
and disc cast of Crane Spe­
cial Bronze conforming to
ASTM B61. The seat ring
is integral with the base.
The body is bronze.
The No. 1130 have a body
and base made of bronze
(ASTM B 62). The disc is
Exelloy on and %-inch
sizes and Crane 18-8 SMo
Alloy Steel on larger sizes.
The renewable, screwed-in
body seat ring is made of
Crane No. 49 Nickel Alloy.
Both valves have an excep­
tionally long spring made of
high quality steel, cadmium
p lated. I he valves have an adjusting screw with a hexagon end for wrench
engagement. A lock nut permits the adjusting screw to be locked at the
desired set piessure. The valves are pressure-tight on discharge A stuffing
box around the adjusting screw, and under the lock nut, is filled with
High grade packing to seal the top end of the valve.
Pressure setting: These valves are regularly set at any specified pres­
sure within the ranges indicated under the illustrations at the left.
Hydraulic relief valves can be readjusted for pressures up to 10 per cent
nrP7™ bC °W thC ?rLginal Set Pressure' they should never be set at
pressures in excess of the maximum rating for which the valve is designed.
11 a greater change in the set pressure is to be made, a new spring may be
required, since one spring will not cavpr fat which the valve mfy b? set Cntlre range °f Pressures

workingapressurethe «\3t least 2’ per cent higher than the normal
" -5s cm in order to avoid wasting water or oil in

All sizes set at any specified
pressure from 300 to 600 psi.

Discharge Capacities
Valve Set

Pres­
sure
psi

Gallons of Water per Minute
At 25% Overpressure, 70 F

y2
inch

%
inch

1
inch

1%
inch P/z

inch
2

inch
300 8 14 20 45 70 95
325 9 15 22 48 75 102
350 10 17 24 52 81 110
375 11 18 26 56 86 117
400 12 20 28 60 92 125
425 12 21 29 64 98 132

No. 450 13 22 31 67 103 140
1128 475 13 23 32 71 109 148

500 14 24 34 75 115 156
525 15 25 35 79 121 164
550 16 26 37 82 126 172
575 16 27 38 86 132 180
600 17 28 41 90 138 188
601 17 28 41 90 138 188

1000 27 50 66 150 225 330
1500 40 70 102 220 340 470
2000 53 92 132 290 450 640
2500 66 115 165 360 575 810
3000 80 140 198 440
3500 93 164 230 510

No. 4000 106 185 264 590
1130 4500 120 210 290

5000 132 230
5500 146 255
6000 160 278
6500 172
7000 186
7500 198
8000 212

Pounds

Size

Inches

No. 1128
Pounds

Each

Dimensions, in Inches
Size (
of

outlet

-enter
to
top |

ai i ter
to

inlet

< Inter I
to side 1
outlet

>/2 1.8 >/2 2% 2% 1%
3A 1.7 % 2% 2*4
1 2.8 1 3% 2i/2
l>/4 4.2 P/4 3% 2*»/16 1%
l>/2 9.0 l’/2 4i/2 3*/ 8 2
2 10.0 2 5% 3% 2*/z

to

1 7>/;
1 7>/t
1 7'A

l’/2 9>/2
l’/2 9>/z

2 11%

215

Bronze Relief Valves
For Air or Gas

Set at any specified pressure
from 251 to 500 psi; 400 F max.

No. 2674 are high pressure bronze relief valves
recommended for use on air or gas compres­
sors, cylinders, pipe lines, etc. They are pres­
sure tight on the outlet side and can discharge
against low head pressures.
Materials and design: The valves are the
single disc type with bottom guide to assure
proper seating. Their base and disc are Crane
Special Bronze, a high grade, leaded tin bronze
conforming to ASTM B61; the body is also
bronze. The spring and stem are steel, the
stem point being case hardened.
The asbestos-packed stuffing box around the
adjusting screw, provides a tight seal at the
upper end of the valve. Seating surfaces are
carefully ground to insure audible tightness
up to 80 per cent of the set pressure.
Pressure setting: The valves should be set at
least 25 per cent higher than the normal oper­
ating pressure in the system. The original set­
ting can be readjusted up to 10 per cent higher
or lower but the maximum rating of the valve
must not be exceeded.
Installation: The valves should be installed
vertically, and preferably inverted, to allow
moisture to collect and seal the seating sur­
faces; see page 204 for further details.

Discharge Capacities
Set

Pres­
sure

Pounds

Cubic Feet of Free Air per Minute
At 25' Overpressure, t>0° F.

y2
inch

%
inch

1
inch

l’/4
inch

iy2
inch

2
inch

251 96 119 316 378 786 996
275 112 138 358 433 894 1138
300 1 128 157 400 488 1003 1280
325 155 180 450 555 1115 1435
350 180 210 500 625 1230 1595
375 200 235 550 690 1345 1760
400 230 260 600 1 760 1460 1920
425 : 250 289 650 830 I 1570 2070
450 277 315 700 900 1690 2230
475 301 ' 341 750 968 1810 2390
500 327 370 800 1035 1930 2550

Interpolate for capacities at intermediate pressures. For
air capacities at 10% overpressure, multiply the above
values by 0.18. For air capacities at other than 60 F,
or for capacities of gases other than air, see page 205.

Prices on Request

Weights and Dimensions
Size Pounds Dimensions, Inches

Center Center 1 Centei
to side to to

No.
2674

Inches : Each outlet 1 inlet | top

y2 1.8 l3/s 2*/s 31/4

% 2.0 13/8 2*/g 3%
i 4.0 1 % 2%2 3’/2
l»/4 7.3 1% 2* 5/ig 41/4

iy2 9.5 2 3*/ 8 53/g

2 11.0 iy2 3% 1 6%

Cross Section
No. 2674

No. 2674
Female Inlet
Side Outlet

Iron Body Lever and Weight Safety Valves

Furnished for saturated steam pressure ranges
of 15-30 psi or 30-100 psi, as specified

The No. 376 Safety Valve with lever and weight is used for ordinary
low pressure steam relief service where a simple, inexpensive 'alve 1S
wanted; it should not be used on air or gas. Unlike spiing-loacec pop
safety and relief valves, this valve has a large blowdown of pressuic,
low' capacity, and no positive opening or closing point.
Material: The valve body is made of cast iron conforming to AS 1 M
Ai 2b, Class A. The body seat ring, disc, stem, and bonnet aie made
of bronze. The fulcrum is malleable iron ; the weight is cast iron. I he
lever, graduated in 5-pound increments for the >5-3° PS1 mnge aix in
10-pound increments for the 30-100 psi range, is steel.

General informalion. . . .page 204

Weights and Dimensions — Prices on Request
Size Pounds, Each Center

of port
to end
of body
Inches

Center
of stem

No. 376
Inches

For
15-30
psi

range

For
30-100

psi
range

to end
of lever
Inches

2 LKI 38 3>/4 213/16

Pressure setting: Pressure settings should be at least
20 per cent above the normal operating pressure in the
system to avoid continual leakage past the disc.
Installation: The valve has two inlet openings and one
outlet. Installation can be on vertical lines with the
side inlet plugged or on horizontal lines with the bottom
inlet plugged In either case, the stem must be vertical
and the lever horizontal.
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All-Iron Relief Valves
For Ammonia, Water, Air, or Gas

18

Cross Section

No. 1151
Screwed Inlet

and Side Outlet

Set at any specified pressure
from 3 to 300 psi, 400 F maximum

Interpolate for capacities at intermediate pressures. For air capacities at
other than 60 F, or for capacities of gases other than air, see page 205.

Discharge Capacities
Set

Pres­
sure

Cubic Feet of Free Air per Minute
'At 25% Overpressure, 60 F

Gallons of Water per Minute
2At 25% Overpressure. 70 F

y2
inch

%
inch

1
inch

FA
inch

iy2
inch

2
inch

y2
inch

3/4
inch

1
inch

1%
inch

iy2
inch

2
inch

25 5.5 9.3 22.2 29.4 38.6 55.4 1.2 2.1 5.0 6.6 8.7 12.5
50 10.5 17.6 44.6 70.0 84.0 131.0 2.0 3.3 8.5 13.3 16.0 25.0
75 16.6 27.1 72.3 109.0 145.0 217.0 2.7 4.5 12.0 18.1 24.2 36.0

100 24.1 38.6 102.0 143.0 215.0 302.0 3.5 5.7 15.2 21.2 32.0 45.0
125 32.4 51.5 133.0 177.0 292.0 399.0 4.4 7.0 18.1 24.2 39.7 54.2
150 43.3 63.6 185.0 210.0 378.0 505.0 5.4 8.0 21.0 26.5 47.5 63.5
175 55.1 76.5 201.0 250.0 484.0 619.0 6.5 9.0 23.7 29.5 57.0 72.7
200 68.4 90.2 236.0 293.0 568.0 739.0 7.6 10.0 26.2 32.5 63.0 82.0
225 82.1 91.8 275.0 334.0 674.0 864.0 8.6 11.0 29.0 35.2 71.0 91.0
250 96.5 119.0 316.0 378.0 786.0 996.0 9.7 12.0 31.7 38.0 79.0 100.0
275 112.0 137.0 358.0 427.0 906.0 1135.0 10.7 13.2 34.4 41.0 87.0 109.0
300 128.0 157.0 400.0 488.0 1003.0 1280.0 11.8 14.5 37.0 44.0 95.0 118.0

'For air capacities at 10% overpressure, multiply the air capacities above by 0.18.
For liquid capacities at 10% overpressure, divide the water capacities above by 5.

Recommendations: The No. 1151 are
all-iron relief valves. They are recom­
mended for ammonia, water, air, or gas
lines and are generally used where all-iron
construction is preferred because of con­
ditions corrosive to bronze.
Design: The valves are sturdily con­
structed and simple in design. They are of
the single disc type with bottom guide to
assure proper seating. The seat is oil-
sealed, a preferred treatment for valves
used on air or gas service.

Sizes 1 Ti-inch and smaller have a screwed bonnet as illus­
trated; larger sizes have a bolted bonnet. The bonnet-body
and bonnet-cap joints arc sealed with a lead gasket.
Materials: The body and bonnet are made of Crane Ferro-
steel (AS! M A 126, Class B); the body seat ring and disc are
stainless steel, and the stem is steel with a casehardened point.

The I and 2-inch
sizes have a bolted
bonnet (not shown).

Orders must specify
the catalog number,
inlet size, service,
and set pressure.

Regrinding: Seating surfaces are easily
reground. Pipe threads tapped into the top
of the disc permit insertion of a pipe nipple
for rotating the disc.
Pressure setting: The valves are set at
the factory at any specified pressure from
3 to 300 pounds per square inch.
These valves should always be ordered set
at least 25 per cent higher than the normal
working pressure in the system so as to pre­
vent wastage of fluid when minor fluctua­
tions of pressure occur.

Pressure adjustment: The set pressure
of these valves can be readjusted after in­
stallation to any pressure up to 10 per cent
above or below the original factory setting,
but the maximum recommended rating of
300 psi must not be exceeded.

General information and capacity data. . . .pages 204 and 205

Weights and Dimensions — Prices on Request
Size

(inlet)

Inches
__

Weight

Pounds
Each

Dimensions, in Inches
Size
of

outle

: Center
to

J__2°P

Center

inlet
Center
to side­
outlet

No. 1151 y2 2.7 % 2'A 1%
% 4.6 1 4% 2% 1%i 8.0 J’A 5% 3yg 2

14.0 iy2 6% 3% 2yz
iy2 19.0 2 6% 35/ic 3

2 32.0 2>/2 7y2 4% 3>5/ig

Installation: Relief valves should always
be installed with the stem in a vertical
position, l or air and gas service, they are
preferably inverted to allow moisture to
seal the seating surfaces.
1 or additional information concerning in­
stallation, as well as proper maintenance,
refer to page 204.

Code compliance: These valves comply
'Pox }t-.resFec*' s to c^e requirements of the
AoMb. I nfired Pressure Vessel Code.
Section \ 111 1959, for liquid service only-

SECTION 19
217

Crane Blow-Off and Stop-Check Valves

Blow-Off Valves
250-Pound Ferrosteel................................................................ page 218

Bolted Bonnet
Stop-Check Valves (Non-Return Valves)
Service and General Description..............................................page 219
Features and Recommended Installation.................................. page 220
Selecting the Proper Size........................................ pages 224 and 225
Determining Pressure Drop...................................... pages 224 and 225

Sizes, Weights, and Dimensions:
250-Pound Ferrosteel................................................................page 221
300-Pound Cast Steel............................................................... page 222
600-Pound Cast Steel............................................................... page 223

19

Nearly every piping installation requires the use of at least
a few items which are generally termed "specialties", or more
specifically, "special duty valves"............. valves which are
designed for only one particular service or which automatically
perform a special function. 1 he Crane line of such valves
includes a varied assortment of types and sizes to fill all normal
requirements.
For greater convenience in catalog use, the Crane line of special
duty valves and specialties has been divided into several groups.
In addition to those indexed above, there are:
Bronze lever-operated quick-opening valves..............................pages 5b to 58
Bronze butterfly valves......................................................................... page 58
Iron butterfly valves..........................................................................
Safety and relief valves.......................................................... pages 203 to 21b
Pressure regulators..................
Steam traps............................
Y-pattem sediment separators
Bronze water gauges...............

. . pages 24b to 249
pages 250 and 251
...............page 254
............... page 25b

for Pressure-Seal Bonnet Stop-Check Valves, see pages 170 to 173.

Crone valves. . . .a popular choice In power plant installations.
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250-Pound Ferrosteel Blow-Off Valves

Angle
No. 390
Screwed
No. 391
Flanged

Working Pressure
250 psi boiler blow-off service

Recommendations: These valves
have been particularly designed for
boiler blow-off service, but are also
well suited for blow-off service on
tanks or receivers where dirty, gritty
water is to be handled.
Boiler Code requirements: The Y-
Pattern Valves do not comply with
requirements of the 1959 edition of the
ASME Boiler Code. The Angle
Valves comply with the Code for bot­
tom blow-off, except the maximum
allowable working pressure under the
Code is 200 psi instead of 250 psi.
Features of construction: The
valves have a renewable seat and a
slip-on disc in order to permit quick
repairs. Contrary to ordinary globe
valve construction, the seating surface
is on the outside of the seat ring where
it is protected from the cutting effect
of water passing the seat.
The bonnet is held to the body with
two bolts, which facilitate dismantling
the valve for inspection or repair. The
outside screw and yoke construction,
with stem threads outside the flow of

Hydrostatic Test Pressures
550 psi seat — 800 psi shell

water, lengthens the life of the threads
and prevents the valves from becom­
ing inoperative due to scale and
foreign matter jamming the threads.
All parts are sturdily constructed.
The stuffing box is unusually deep and
holds ample high grade packing, elim­
inating frequent repacking.
Materials: The body and bonnet are
Ferrosteel, a high grade cast iron
(ASTM A 126, Class B). Cast iron,
proven very satisfactory for blow-off
service, is used also for the disc and
body seat ring. The stem is Cast
Manganese Bronze. The two-piece
gland consists of a siliconized steel
gland and a malleable iron gland flange.
Flanged valves: The dimensions and
drilling of end flanges conform to the
American Cast Iron Flange Standard,
Class 2 50 (B16b-1944); the flanges have
a ITc-incfi raised face finished with
approximately 16 concentric grooves
per inch, known as a “serrated" finish.
Flanged valves are furnished faced
and drilled (F & D); they can be
furnished faced only, when specified.

Size

Inches

Pounds, Each Dimensions, in Inches
Weights and Dimensions — Prices on Request

Angle Y-Pattern Angle Y-Pattern Wheel
diam­
eter

End Flanges
No.
390

Screwed

No.
391

Flanged
F& D

No.
393

Screwed

No.
3931/2

Flanged
F&D

Center
to end

No.
390

Center
to face

No.
391

Center
to top,
open

End
to end

No.
393

Face
to face

No.
3931^

Center
to top,
open

Diam­
eter

Thick­
ness

39
55
74

45
58
87

42
54
76

65
91

4
41/2

5

41/2
5

5%

12’/2
133/4
151/2

71/4
8

91/s
11

121/4

123/4
14

153/4

8
9
10

6i/8
61/2
71/2

*3/16
%

1
Templates for drilling. . . .page 328 Exira body seal rings and discs, for replacement purposes, can be furnished.

l’/z
2
Z’/2

219

Ferrosteel and Cast Steel Stop-Check Valves
250-Pound Ferrosteel Valves .... 300-Pound and 600-Pound
Cast Steel Valves .... for new and existing boiler installations

Crane Ferrosteel and Cast Steel
Stop-Check Valves are described
in detail on this and the four pages
following. Available in various
body types and materials, they
provide maximum safety and are
excellent for use on new or exist­
ing boiler installations.
Safe boiler operation: Stop­
check valves are as essential to
the safe operation of a boiler plant
as safety valves or other safety
devices attached to the boiler. The
valves are intended to perform
four important functions in boiler
steam piping:
First... to act as an automatic
non-return valve by preventing a
back flow of steam from the main
steam header to the boiler to which
it is connected, in the event of
failure in that boiler.
Second. . . to assist in cutting out
a boiler, when ceasing to fire.
In this case, the disc automati­
cally closes and prevents header
pressure from entering the boiler.
Third... to assist in bringing a
boiler into service after a shut­
down. This operation requires
considerable care when performed
manually but is accomplished automatically by a
stop-check valve without pressure fluctuations or
disturbance of the water level.
Fourth... to act as a "safety first" valve by prevent­
ing back flo w of steam from the header into a boiler,
shut down for inspection or repairs, should an attend­
ant accidentally open the valve.
When more than one boiler is connected to a main
steam header, a stop-check valve should be installed
in the pipe line between each boiler and the header.
Fhe valves should always be placed so that the
pressure in the boiler is under the disc.
Simple, rugged design: All Crane Stop-Check
Valves incorporate simplicity, ruggedness, and
strength. Carefully selected materials and the simple,
durable design assure long, reliable service.
The valves have but one moving part. . the disc.
Internal parts arc easily accessible and, when neces­
sary, replacements can be made without remov ing
the body from the line.
Manual operation: The valves are equipped with a
handwheel. This permits closing the valves while
under pressure or, if already closed automatically,
permits holding the disc in the closed position.

There is no mechanical connection
between the disc and stem, and
w hen the stem is raised by the
handwheel, only the boiler pres­
sure can lift the disc. The assembly
for manual operation is the out­
side screw and yoke type, wherein
stem threads are not directly ex­
posed to the high temperature of
the steam.
Bonnet joint: The 2jopound
Ferrosteel and joc-pound cast
steel valves have a male and fe­
male bonnet joint, bolted with
studs driven into the body. 1 he
250-pound valves are fitted with
a Cranite gasket; the 300-pound
valves, with a corrugated soft
iron gasket.
The boo-pound cast steel valves
have ring joint bonnet facing, a
soft steel ring joint gasket, and
are equipped with through type
stud bolts. Tightness and strength
are assured.
Body seat ring: The body seat
ring is the shoulder seated type.
It is held in place by a removable
liner in Ferrosteel valves and is
screwed into the body in the cast
steel valves.

Piston type disc: 'Fhe piston type disc operates in
the removable liner and is the only pressure actuated
part in the valves. It is designed to produce maximum
lift at minimum velocities.
Stuffing box: Cast steel valves have a lantern type
stuffing box equipped with a siliconized steel ball type
gland and a steel gland flange. Packing above and
below the lantern assures tight sealing. 1 he lantern
provides space for a cooling chamber which is tapped
and fitted with a steel plug.
Ferrosteel valves have an exceptionally deep stuffing
box filled with high grade packing and fitted with a
two-piece gland and gland flange.
Repacking: All valves, when the stem is in the wide
open position, can be repacked while under pressure.
Code conformance: Crane Ferrosteel and Cast
Steel Stop-Checks conform to the ASME Boiler
Construction Code for Non-Return Stop Valves.
Tight closure against boiler test pressures: I he
valves can be closed tight against boiler test pressures
(one and one-half times the recommended working
pressure). For this purpose, the boo-pound steel
valves in sizes b-inch and larger and valves of other
pressure classes in sizes 8-inch and larger are regu­
larly equipped with a hammer-blow handwheel.

Types
for three
pressure

classes

250-Pound
Angle Y-Pattern

illustrated

250-Pound Ferrosteel: Available with
flanged ends in either the Straight-Way or
Angle Y-Pattern. See page 221.

300-Pound Cast Steel: Available with
flanged or butt-welding ends in either the
Straight-Way or Angle Y-Pattern. See page
222.

600-Pound Cast Steel: Available with
flanged or butt-welding ends in either the
globe or angle pattern. See page 223.

For additional description and
weights, see pages 220 to 223.

For installation recommendations,
see page 220.

For selection of the proper
size, see pages 224 and 225.

19

For Cast Steel Pressure-Seal Bonnet Slop-Check Valves, see pages 170 to 173.
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Ferrosteel and Cast Steel Stop-Check Valves

Features of the Crane design

19
Cylindrical-shaped disc is the
one moving part. Light in weight
with ample guiding surface, it
is specially designed to produce
a maximum lift at minimum ve­
locities. There are no wing
guides to cause "spinning" with
resultant rapid wear.

Long throttling lip on disc re­
tards flow when seating position
is approached. Disc chattering
is prevented and wiredrawing of
seating surfaces is reduced.

Flat seats, accurately machined,
facilitate true seating.

Removable liner guides the
disc throughout the full travel.
Being entirely independent of
the body, it is not subject to
distortion by expansion strains.

Piston ring adds to dashpot s
ability to avoid rapid disc
movements. Where pulsations
are extremely severe, two ,
rings can be installed. /

Ferrosteel valve—disc is
in the open position. Cast steel
valves feature the same design.

Easy regrinding—tapped bos­
ses on top of the disc permit
inserting nipples or eye bolts to
facilitate quick removal of the
disc and regrinding.

Dashpot is self-contained in the
liner. It provides an effective
cushion for the disc to prevent
pipe line vibrations or hammer­
ing on the seat at low velocities
or on pulsating loads.

Dashpot vent acts as a gover­
nor to control the disc speed and
to assure smooth action and
operation of the valve.

Large port areas in the liner
produce only a minimum of
pressure drop through the valve
and assure unrestricted move­
ment of the disc.

BO LEA

BOILER

Straight-Way
Y-Pattern

Installed in a
horizontal line.

Anglo Y-PaJJorn

Installed for upward*
to-horizonfal flow.

Recommendations
for Installation

Anglo Y-Pattern

Installed for
horizontal-to-

downward flow.

Straight-Way
Y-Pattern

Installed in a vertical line
for upward flow.

Crane 2 50-Pound Ferrosteel and
300-Pound Cast Steel Stop-Check
Valves are available in two styles,
the straight-way Y-pattern and
the angle Y-pattern. Each can be
used in two positions in a boiler in­
stallation as illustrated in the dia­
grams. The proper method for
draining is shown for each position.
Important, too, to top efficiency is
the use of the proper size valve.
For a complete explanation, see
pages 224 and 225.

DRAIN HEADER
DRAIN

HEADER

BOILER

BOILER

HEADER

HEADER

For additional description,
sco page 219.

For weights and dimensions,
seo pages 22 J to 223. For selection of proper size,

see pages 224 and 225.

250-Pound Ferrosteel Stop-Check Valves
221

Working Pressure
250 psi steam

Maximum temperature.. .450 F

Test Pressure
Shell test — 500 psi hydrostatic

These valves are suitable for boiler test con­
ditions one and one-half times the nominal
rating to comply with the ASME Boiler Code.

Recommendations: Crane Stop-
Check Valves are recommended for
use in the pipe line between each
boiler and the main steam header,
when more than one boiler sup­
plies the same header; refer to
page 219 for details.

They are also ideally suited for
discharge lines from boiler feed
pumps or from other high pressure
pumps where a high quality check
valve is needed.

Straight-way valves may be used
in horizontal lines .... or in verti­
cal lines for upward flow. Angle
valves are suited for horizontal­
downward or upward-horizontal
flow. See page 220 for typical
installations.

Materials and design: The
body, bonnet, and yoke are made
of Crane Ferrosteel, a high grade
iron conforming to ASTM A 12b,
Grade B. The renewable liner
is cast iron. The stem is cold
rolled steel, nickel-plated.

The seat ring in all sizes, and the
disc in sizes 5-inch and smaller,
are made of Crane Special Bronze,
a high grade leaded tin bronze;
in sizes 6-inch and larger, the
disc is iron with a Crane Special
Bronze seating face and throt­
tling lip.
Handwheel: In sizes 6-inch and
smaller, the valves have a conven­
tional style malleable iron wheel;
8 and 10-inch valves have a cast
steel hammer-blow wheel.
Drain: Bodies have two J^-inch
drain openings fitted with iron
Plugs.
End flanges: The end flanges
conform to the American Cast
Iron Flange Standard, Class 250
(Bi6b-1944). The valves are regu­
larly furnished faced and drilled
(F & D); they can be furnished
faced only, when specified.
The flanges have a J-fg-inch raised
face finished with concentric
grooves, approximately 16 per
inch, known as a "serrated" finish.

Straight-Way
Y-Pattern

No. 28 E
Flanged

19

Angle
Y-Pattern

Selecting the proper size: Deter­
mining the proper size valve needed is
important. The size of a stop-check
valve should be based on the boiler

Weights and Dimensions — Prices on Request
Pounds, Each Dimensions, in InchesFlanged, b & L>
No. No. No. 28 E No. 30 E
28 E 30 E

Straight- A* C E G B* D F G
Inches Way Angle ______ ______

21/2 100 70 13 5 15% 9 5% 14% 13% 9
3 120 110 14% 7% 19% 10 6% 16% 143/4 10
4 220 180 17 7% 21% 10 7 18% 16% 10
5 300 260 19 101/2 253/4 14 7% 22 19% 14

6 420 340 I 21% 11% 29% 16 83/4 25% 22% 16
8 625 570 26 16% 363/4 20 10% 33% 28% 20

10 1170 915 30 17% 413/4 20 12% 373/4 32% 20
* Dimensions "A and B nclude the hr,-inch raised face on the end flanges.

capacity, rather than on the size of
the boiler outlet or existing piping. See
"Selecting the Proper Size Stop-Check
Valve" on pages 224 and 225.

General description and features................ pages 219 and 220
Dimensions of end flanges and drilling templates.. . .page 328
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300-Pound Cast Steel Stop-Check Valves

and 225.

Pounds, EachSize Dimensions, in Inches

BfoS

- B-

19

Valve
flanges

Valves are tested
at 100 psi air-

under-water.

No. 30 XU
Flanged

(Illustrated)

No. 30’/2 XU
Butt-Welding

No. 28 XU
Flanged

No. 28/z XU
1 i Butt-Welding

(illustrated)

Recommendations: These valves
efficiently perform all duties of a
non-return boiler stop valve; see
page 219 for complete details.
In addition, they are ideal wherever
check valves of outstanding quality
are needed, such as in discharge
lines from boiler feed or other high
pressure type pumps.
Straight-way valves may be used in
horizontal lines .... or in vertical
lines for upward flow. Angle valves
may be used for upward-horizontal
or horizontal-downward flow. See
page 220 for typical installations.
Materials: Only high grade materi­
als are. used. The body, bonnet,
and removable liner are Crane Car­
bon Steel (ASTM A 216, Grade
WCB). The stem and seat ring
are Exelloy. The disc is Stellite-faced
carbon steel. The yoke bushing is
Cast Manganese Bronze.
The bonnet joint is equipped with
Triplex Steel studs. The 8 and 10-
inch valves are equipped with a
hammer-blow hand-wheel.
Butt-welding valves: Ends are
bored to match the inside diameter
of Standard pipe (heaviest weight
on 8 and 10-inch sizes).

Valves are suitable for boiler test conditions
one and one-half times the nominal rating to

comply with the ASME Boiler Code.

DPpen

ends: Dimensions of end
and ends of butt-welding

valves conform to American Stand­
ard Bib. 5-1957, for valves of the
300-pound class.
Flanged valves are furnished with
the end flanges faced, drilled, and
spot faced (FD & SF); they can be
furnished faced only, when specified.
Flanges regularly have a Tf^-inch
raised face, with a serrated finish; a
smooth finish can be furnished.
Ring joint, male, female, or other
types of facings can be furnished.
Drain: Bodies have two J^-inch
drain openings fitted with steel
plugs.

*3-inch Cranelap Joints: When 3-
inch valves with ring joint facing
are to be bolted to Cranelap Joints,
orders must so specify. They re­
quire a groove of special diameter;
see page 334 for dimensions.
Selecting the proper size: The
size of a stop-check valve should be
based on boiler capacity rather than
on the size of the boiler outlet
or existing piping. See "Selecting
the Proper Size Stop-
Check Valve" on
pages 224

Working Pressures
Same as Cast Steel Globe and
Angle Valves; see page 143.
Maximum temperature.. .850 F

Test Pressure
Shell test — 1100 psi hydrostatic

Open

fFor flanged valves, dimensions "A" and “B" include the Jla-inch raised face on the end flanges
Genera/ description and features.. . .pages 219 and 220 Templates for drilling. .. .page 329

Straight-Way
Y-Pattern

Angle
Y-Pattern

Cross section showing
typical construction of
valves. Straight-Way
with flanged ends is

illustrated.

Open

G>.

1—c—
(Open

1 •

v----- ■ Straight-Way

Weights and Dimensions — Prices on Request

Inches

Straight-Way Angle Straight-Way Angle All
Valves

G

No.
28 XU

Flanged
FD tV SF

No.
28'/2XU

Butt-
Welding

No.
30 XU

Flanged
FD tv SF

No. 1
30%xu

Butt-
Welding

At C E Bt D F

3* 140 120 120 90 14% 9% 21% 6% 18% 16% 10
4 260 225 200 160 17 12% 26% 7 23 21 14
5 320 250 285 215 1 13% 29 7% 25 221/z 16
6 430 395 370 320 121% 16 33% 8% 29% 26% 18
8 770 755 680 570 26 20 40% 10% 36% 32 20

10 1320 1265 1120 970 J_30 23 47% 12% 43 38 20

223

600-Pound Cast Steel Stop-Check Valves

600-Pound
Globe Pattern

No. 179 U, Flanged
{No. 179/2 U, Butt-Welding

600-Pound
Angle Pattern

{No. 180 U, Flanged
No. 180/2 U, Butt-Welding

^illustrated

Working Pressures
Same as Cast Steel Globe and
Angle Valves; see page 143.
Maximum temperature... 1000 F

Test Pressure
Shell test — 2175 psi hydrostatic

Valves are suitable for boiler test conditions
one and one-half times the nominal rating to

comply with the ASME Boiler Code.

Valves are tested
at 100 psi air-

under-water

These valves feature high quality materials. Their
body, bonnet, and liner are Crane Carbon Steel con­
forming to ASTM A 216, Grade WCB. The body seat
ring (screwed-in and seal-welded) and the disc are
carbon steel faced with Stellite. The stem is Exelloy.
The bonnet joint utilizes a soft steel ring joint gasket
and is equipped with Crane Triplex Steel stud bolts.
The general construction of the valves, except for the
stem position, bonnet joint, and materials, is similar
to that of the valves on the preceding two pages.
For details, refer to the general description of stop­
checks on pages 219 and 220.

Cross section showing typical
construction of all valves.
Flanged globe is illustrated.

Handwheel: Size b-inch and larger
have a hammer-blow handwheel.
Drain: Valve bodies have a drain at
the outlet end fitted with a steel plug;
for sizes, see table below.
Valve ends: Dimensions of end flanges
and ends of butt-welding valves con­
form to American Standard, Bib. 5-
1957, for valves of the boo-pound class.
End flanges are regularly furnished
with an American Standard Jk^-inch
male face (large male); the male face is
finished with concentric grooves, ap­
proximately 32 grooves per inch, known
as a "serrated" finish; a smooth finish
can be furnished.
Ring joint, female, or other types of
facings can be furnished.

Drilling: Flanged valves are furnished
faced, drilled, and spot faced to the
boo-Pound American Steel Flange
Standard, Bib.5-1957. They can be
furnished faced only, when specified.
Butt-welding valves: Orders must
specify the inside diameter or wall
thickness of the pipe so that the valve
ends can be bored to match the pipe.
Installation: For proper operation,
the valves must be installed with the
stem in a vertical position.
3-inch Cranelap Joints: When 3-
inch valves with ring joint facing are
to be bolted to Cranelap Joints, orders
must specify. They require a groove
of special pitch diameter; see page 334
for dimensions.

Selecting the proper
size: The size of a stop­
check valve should be
based on the boiler ca­
pacity rather than on
the size of the boiler out­
let or existing piping.
See "Selecting the Prop­
er Size Stop-Check" on
pages 224 and 225.

Crane Pressure-Seal
Bonnet Stop-Checks
................. for higher
pressures . . . higher
temperatures . . . see
pages 170 and 171.

fFace to face and center to face dimensions include the Ji-inch male face on the end flanges.

Weights and Dimensions — Prices on Request
Size

Inches

Pounds, Each Dimensions, in Inches
Globe Pattern Angle Pattern Globe Angle All Valves
No.

179 U

Flanged
FD tk' SF

No.
179 y2 U

Butt-
Welding

No.
180 U

Flanged
FD & SF

No.
180% U

Butt-
Welding

Face
to face

or
end

to end

Center
to top,
open

Center
to face

or
center
to end

Center
to top.
open

Diam­
eter
of

wheel

Size
of

drain

2% 165 145 180 150 13 24 &y2 23% 10 %
*3 215 175 220 165 14 26% 7 26 12 %
4 400 345 380 330 18 28% 9 28 14 %
5 590 500 575 415 20% 33 ioy4 32 16 %
6 790 735 745 695 23 37% 11% 36 20 %
8 1470 1325 1300 1290 28 47% 14 44% 26 %

10 2275 2200 2170 2070 32% 56% 16% 53% 30 %
12 i 2500 2300 2390 3090 42 66% 21 63% 30 !4

General description and features. . . .pages 219 and 220 Templates for drilling. . . .page 330
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Crane Bolted Bonnet Stop-Check Valves
Selecting the Proper Size—Determining Pressure Drop

A problem confronting the power piping designer is
the selection of the best size of stop-check valve for
his service conditions. This type valve has a float­
ing disc member, hence it is important the valve
be sized to provide full disc lift under flow conditions
prevailing during the major portion of the service
life of the installation. If the valve is too large for
flow conditions the disc will float in a partially open
position ; this may result in fluttering of the disc and
rapid wear of valve parts. Conversely, if the valve
is too small for flow conditions encountered, pressure
drop will be excessive.

How to Use the

Crane has conducted numerous tests both in the
laboratory and in the field over a period of many
years to establish the flow characteristics of Crane
Bolted Bonnet Stop-Check Valves. As a result
Crane Engineers have developed the chart shown on
the opposite page.

The chart is a graphical presentation of flow data
which were determined by test. Its use offers a
simple method of determining the best size of stop­
check valve, as well as the pressure drop under vary­
ing conditions of flow, without any computation.

Chart Shown on

Given: Steam Pressure............ 300 psi, gauge
Steam Temperature... .750 F
Flow Rate............. 100,000 pounds per hour, maximum

Find: Valve Catalog No. and best size for above installation.
Solution: Reference to the pressure-temperature ratings on
page 143 indicates a valve of the 300-pound pressure class will
be required. Therefore, the following valves may be used:

Globe.. .No. 28 XU, Flanged or No. 28J^XU, Butt-Welding
Angle. . .No. 30 XU, Flanged or No. 30XU, Butt-Welding

The choice between the globe and angle, as well as between
flanged and butt-welding ends depends, of course, upon the
piping arrangement and local conditions. Now, follow the text
below and proceed as indicated by the arrows on the chart.
1. Enter the chart at a temperature of 750 F.
Move vertically upward to the curved line for 300
psi gauge pressure, then horizontally to the right to
establish a point on the specific volume scale.
From this point, draw a line through the flow rate
being investigated (100,000 pounds per hour) and
establish a point on Index 1.
2. From the point on Index 1, draw another
line through any assumed valve size, for example the
8-inch size, and establish a point on Index 2. Now
move horizontally to the diagonal line in the right
hand portion of the chart which represents the pres­
sure drop through the valve being investigated.
Where these lines intersect, read the pressure drop as
9 psi for the 8-inch 300-pound globe valve and 10
psi for the 8-inch 300-pound angle valve.
Chart solutions resulting in a point on Index 2 that
falls below the Line A-A for 250 and 300-pound
valves, or below Line B-B for boo-pound valves,
indicate the valve disc will not be fully lifted under
the flow conditions used. Operation under such
conditions is not recommended but, at times, must
be tolerated for short periods during the low load
portion of the operating cycle.
3. Enter the chart where Line A-A intersects Index
2. Move diagonally upward through the size being
investigated (8-inch) and establish a second point on
Index 1. From this point, extend a line to the
specific volume established in Step 1, and at its
intersection with the flow rate line, read 42,000
pounds per hour as the minimum (low rate at which
the disc will be in the fully lifted position '| he pres_
sure drop at this flow rate is 1.9 psi for globe and 2 1
psi for angle valves. At all flow rates less than
42,000 pounds per hour through 8-inch valves, the
pressure drop may be expressed as "1 9 psi or less"
for globe and "2.1 psi or less" for angle valves

the Opposite Page

4. Repeat Steps 2
and 3 for all other
probable sizes and
determine the pres­
sure drop and mini­
mum flow rate for
the wide open posi-

Valve
Size

Inches

Pressure Drop
at Maximum
Flow Rate of
100,000 lbs.
per hour
(in psi)

Globe | Angle

Minimum
Flow Rate

for
Wide Open

Valve
Pounds
per hour

6 24 26 24,000tion. Results are 8 9 10 42,000
shown at the right. 10 3.8 4.2 68,000
5. Since the flow

12 2.1 2.3 95,000

rate of 100,000 pounds per hour is designated as
maximum, it may be assumed the boiler will frequently
be operated at lower flow rates. On this basis, the 12-
inch size would obviously be too large and pressure
drop through the 6-inch valve would probably be
considered excessive. The choice between the 8 or
10-inch size depends upon the load-demand curve,
and the final selection rests with the piping designer.
6. A typical daily load-demand curve, shown in the
chart below, indicates the advisable size is 10-inch.
Minimum flow rates for a fully lifted disc for both 8
and 10-inch sizes are shown in the chart. The disc
will not be fully lifted for about 7 hours in the 8-inch
valve and for about ioj^ hours in the 10-inch valve.
However, since the pressure drop for the 10-inch is
so much lower during high-load operation, it appears
to be a better choice than the 8-inch.
Pressure drop for any intermediate flow condition
can be determined as outlined in Steps 1 and 2.

Typical Daily Load-Demand Curve

TIME OF DAY
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Crane products . . .

always a step ahead

Crane Lip-Seal Bonnet Valves (Section 15)
installed in a drain line of a power plant.

An electric plant installation .... equipped
with Crane iron body gate and globe valves.

(Section 15).

SECTION 20
- 227

Crane Valves and Fittings for Marine Service
(and Military Standards and Specifications)

Marine Regulations................................................page 228

General Marine Requirements..............pages 228 and 229

Crane Recommendations
for Class I and Class II Piping
Bronze and Iron Valves.............................................................. page 230
Steel Fittings and Flanges.......................................................... page 231
Steel Valves.................................................................................page 231

Bronze Valves
Gate.......................... ...................................................................page 232
Globe and Angle........................................................................page 232
Check............................................................................................page 232

Iron Valves
Gate.............................................................................................page 233
Globe and Angle........................................................................page 233
Check............................................................................................page 234

Steel Valves
Gate.............................................................................................page 235
Globe and Angle....................................................................... page 235
Check............................................................................................page 235
Pressure-Temperature Ratings................................................... page 231

Miscellaneous Valves
Main Injection..............................................................................page 234
Screw-Down Check.....................................................................page 234

Valves Conforming to
Military Standards and Specifications
Bronze Valves............................................................................. page 236
Steel Valves................................................................................ page 236

Part of this section is devoted to comments on the "Marine Engineering
Regulations and Material Specifications" issued March, 1958, by the
United States Coast Guard, and its requirements in general. In addition,
there are recommendations on Crane valves, fittings, and flanges as
regularly manufactured for commercial purposes, which also conform to
the requirements for marine service, valves made especially for marine
service, and valves most commonly used in marine piping.

The extra quality built into Crane valves and fittings makes them accepted
everywhere. It is this quality that has long maintained for Crane its enviable
position for meeting marine requirements—safety, ruggedness, and dura­
bility. Then too, the completeness of the Crane line is important. Whether
it be the smallest tug or the largest passenger liner—a vessel for river, lake,
or ocean service—a wide selection of Crane products is available.

20
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228 ------------— . rValves and Fittings for Marine Service
MARINE REGULATIONS
The "Marine Engineering Regulations and Material
Specifications" (CG-115; dated March, 1958) issued
by the United States Coast Guard set forth the
requirements for valves, fittings, and other products
used for marine service. The Regulations meet the
requirements specified in the "Rules for Building and
Classing Steel Vessels” in accordance with the
American Bureau of Shipping.

20
Although certain types of piping such as fuel oil
service piping, boiler mountings, etc., are covered
separately, as explained later, the Marine Engineer­
ing Regulations divide piping on board ship into two
general classes .... Class I and Class II.

Class I Piping
Class I piping includes the various systems convey­
ing mediums exceeding either pressures or tempera­
tures shown in the following table:

For gases or vapors, the pressures shall not exceed
the following: 150 psi at 500 F... .140 psi at 550 F
....130 psi at 600 F. . . .and 120 psi at 650 F.

Service Pressure Temperature

Lethal gases and vapors any any
Gases or vapors *150 psi 500-650 F
Water 150 psi 300 F
Lubricating oil 150 psi 200 F
Fuel oil 150 psi 150 F
Compressed gases 150 psi .......

Class II Piping
Class II includes all piping for pressures and tem­
peratures that do not require Class I piping. Prod­
ucts suitable for Class I piping can, of course, be used
for Class 11.

GENERAL MARINE REQUIREMENTS
There are numerous requirements and limitations
governing marine service which prohibit the use
of many ordinary commercial items; for convenient
reference, the most important of these are included
on these facing pages. The limitations specifically
apply to Marine Engineering Regulations, and do not
necessarily agree with Crane recommendations for
commercial services.

Metals

Regular Crane metals comply with requirements for
marine service, as follows:

Grade A bronze may be used for pressures tip to
150 psi and for temperatures not exceeding 36 b F
1 his is Crane Steam Cast Bronze, ASTM B62

Grade B bronze may he used for steam pressures up
to 300 psi and lor temperatures not exceedin'’ 450 1'
■ -or for air and water at pressures over 300 nsi
with temperatures not exceeding 150 F This '■
Crane Special Cast Bronze, ASTM Bbi.

Gray iron castings may be used for pressures up t0
125 psi and for temperatures not exceeding 45O F
These are Crane Cast Iron, Ferrosteel, and Hiah
Tensile Iron (ASTM A126, Classes A, B, and C,
respectively).

Carbon cast steel may be used for temperatures not
exceeding 800 F. This is Crane Carbon Cast Steel
(ASTM A216, Grade WCB).

Carbon forged steels may be used for temperatures
not exceeding 800 F. These are Crane Carbon Forged
Steels (ASTM Ai05, Grade 11. . . . A181, Grade II....
or A234, Grade B).

Alloy cast steel may be used for temperatures not
exceeding 1000 F. This is Crane No. 5 Chromium-
Molybdenum Alloy Cast Steel (ASTM A217,
Grade C5).

Alloy forged steel may be used for temperatures not
exceeding 1000 F. This is Crane No. 5 Chromium-
Molybdenum Alloy Forged Steel (ASTM A182,
Grade Fja).

Nodular (ductile) iron may be used for temperatures
not exceeding 650 F and for pressures as authorized
by the Coast Guard Regulations. This is Crane
Nodular Iron (ASTM A3qy).

Working pressures
Working pressures for the product shall not exceed
those for the material, as specified above. Marine
ratings for Crane bronze and iron valves are listed
on page 230; marine ratings for Crane steel valves
and flanges are listed on page 231.

Iron valves may be used on steam, water, and oil
transfer and filling systems (not fuel oil pumps to
burners), and for boiler mountings where maximum
pressure does not exceed 30 psi.

In addition to the foregoing limitations, valves
and fittings for boiler feed or blow-off service can
be used only at working pressures up to 83 1 /3 Per
cent of the recommended steam working pressure.

Tests

Bionze and cast iron valves for steam service must
e given a hydrostatic shell test equal to twice

the primary pressure rating marked on the valves.
ronze valves for liquid or gas service up to i>° ‘

!™iS X' a ^y^hhstatic shell test equal to one
or!e, dmes the secondary pressure rating

<1 on the valve. In many cases, regular Crane
tests comply: in some cases, however, a special
test is required.

■tru'o \ an^ Stings must be tested in accord-
( r m, . 1 American Standard Bio.5-1957; regular
Crane tests meet this requirement.

one-hflSlfmrSt be fisdrostatically tested to one and
1 ' Inics the working pressure; stop-check

■ • <1 so subject to this requirement.

229

Valves and Fittings for Marine Service
Valve design
For Class I piping, bronze, cast iron, and steel
valves 2-inch and smaller may have a screwed bon­
net but the bonnet must be the union type; check
valves, however, may have an ordinary screwed cap.
Bronze and cast iron valves in sizes 2^-inch and
larger for Class I piping must have a bolted bonnet;
steel valves in such sizes must have a bolted or Pres­
sure-Seal Bonnet.
All non-rising stem valves must have an approved
type indicator. Discs, disc faces, seats, stems, and
other wearing parts should be made of non-corrosive
material.
For Class II piping, bronze valves of all sizes may
have an ordinary screwed type bonnet. N’on-rising
stem valves, except those for oil transfer and filling
systems, must have an approved type indicator.

Flanged product
In reference to flanged product, marine regulations
cite the following American Standards:

125-pound cast iron.......... ASA Bib.i
150 and 300-pound bronze..............ASA Bib. 24
150 to 2500-pound steel.................. ASA Bib.5

Crane flanged product of corresponding material
and pressure classes conform to these Standards.

Marking
Regular Crane markings comply with marine require­
ments.

Pipe connections
For Class I piping, screwed, socket-welding, and
slip-on welding joints are restricted to sizes 2-inch
and smaller. Sizes 2)4-inch and larger must have
flanged or butt-welded joints; the flanged joints
must be made with lap joint (Cranelap) flanges
or with welding neck flanges.

For boiler mountings and attachments, flanged joints
must be used on sizes 1 J^-inch and larger.

For Class II piping, there is no limitation on the
size of screwed, socket-welding, or slip-on welding
joint.

Boiler mountings and attachments
Boiler mountings are defined as nozzle connections,
distance pieces, valves, or fittings attached directly
to the boiler.
All valves, fittings, and flanges must be cast or
forged steel except that Crane Special Bronze may
be used where the temperature does not exceed
450 F and cast iron may be used where the pressure
does not exceed 30 psi.
Valves and fittings in sizes ij^-inch and larger must
have flanged ends.
Main and auxiliary globe stop valves must be
installed with the pressure under the disc; such valves
in sizes larger than b-inch require a by-pass.

Fuel oil service piping
Valves and fittings for fuel oil pressure piping
from pumps to burners (not including cargo oil trans­
fer or discharge piping) must conform to Class 1
requirements and. in addition, must be designed for
at least 250 psi steam working pressure.

Cast iron valves and fittings are not permitted;
bushings and street elbows are not permitted.

Cocks
For Class I piping, cocks must be designed so that
the cap holds the plug in place; conventional cocks
which have a nut holding the plug are not permitted.
There are no restrictions on cocks for Class 11 Piping.

Specialties
Relief valves, safety valves, expansion joints, fusible
plugs, and other specialties must be of approved
design.

CRANE FITTINGS AND FLANGES
FOR CLASS I OR CLASS II PIPING
Crane forged steel screwed fittings in sizes 2-inch
and smaller are suitable for Class I piping; all
sizes are suitable for Class II piping. For descrip­
tion, see pages 28b to 288.

Crane forged steel socket-welding fittings in sizes
2-inch and smaller, and steel butt-welding fittings
in all sizes, are suitable for both Class I and Class
II piping. For description, see Section 25.

Crane forged steel flanges are suitable for both
Class I and Class 11 piping; however, for Class I
piping, the flanges are not suitable for gases or
vapors .... nor can screwed, slip-on welding, or
socket-welding flanges be used in sizes 2} 2-inch and
larger. For marine ratings, see page 231; for descrip­
tion, see Section 2b.

CRANE VALVES
FOR CLASS I OR CLASS II PIPING
A great number of Crane bronze, iron, and steel
valves, as regularly manufactured, conform to the
requirements for marine service. These valves fill
the need for a large portion of Class 1 and Class 11
piping; those most commonly used are listed on the
two pages that follow. In addition, several of the
valves are illustrated and described on pages 232 to
*35-

CRANE VALVES MEETING MILITARY
SPECIFICATIONS AND STANDARDS
Crane can also furnish a number of bronze and steel
valves especially designed to meet requirements of
various military specifications and standards. For
complete details, see page 23b.
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230 -------- —
Crane Bronze and Iron Valves for Class I and Class II Piping

Crane Valve
Recommended

Maximum Marine Rating
For Class I Piping ___

Maximu
For C

m Marine K
>lass 11 Pipii

ating
ng Valve

Data

Type Catalog Sizes Steam Water Cold Steam
up to

Water
up to

Cold
Water,No.

Inches

over
150 psi 300 F;

Oil over
150 F

Oil, Gas
over

150 psi

150 psi 300 F;
Oil up

to 150 F

Oil, Gas
up to

150 psi
See

Page
below

432 2¥>. 3 II 1 100#-338 F 100# 100# 1 58
432
428

*/2-2
i/4-3 125#-353 F 150# 150#

j 58~~
19

428-UB 1/4-2 20
430
430-UB
440

¥2-3%-2¥4-3
~19~

20
1920 Screwed

125#-353 F 150# 150#

431
435
431-UB
435-UB
424
634 E

¥4-3
¥2-3
¥4-2
¥2-2
¥4-3*
¥4-3*

22
Gate

200#-388 F
300#-450 F

150#-366 F
150#-366 F
200#-388 F
300#-450 F

300#
300#
400#

1000#

150#-366 F 150# 150#
22
23
23
24

1 25

Flanged
4437

429
623VZ E

2-8
1-3
1-3 300#-450 F

125#-353 F

300#-450 F 500#

125#-353 F
150#-366 F
150#-366 F

150#
150#
150#

150#
150#
150#

1 21
22

I 26
1 ¥s-3 II ... 125#-353 F 125# 150# 1 31
7
7

14i/2 P
141/2 P
88

¥s-2
2¥2, 3
¥s-2
2¥z, 3
¥8-3/4

150#-366 F

150#-366 F

300#

300# 150#-366 F 150# 150#

32
32
33
33
36

Screwed 70 ¥8-2 200#-388 F 200#-388 F 400# 39

Rronze

70
212 P
212 P

2*/ 2, 3
¥4-2
2¥2, 3

200#-388 F 200#-388 F 400# 150#-366 F 150# 150# 39
38
38

Globe 229 C
362 E
382 P
382 P

¥4-2
¥4-2
¥4-2
2¥2, 3

200#-388 F
300//-450 F
300#-450 F

200#-388 F
300#-450 F
300#-450 F

400#
600#

1000# 150#-366 F 150# 150#
38
41
40
40

9
71
71

1-3
1-2

2¥2, 3

150//-366 F
150#-366 F

225#
225# 150#-366 F 150# 150#

1 32
39
39

Flanged 4197 P/2-4 150#-366 F 225# 34
4297

87 P
383 P

P/2-4
P/2-3

1-3
300#-450 F
300//-450 F

150#-366 F
300//-450 F
300#-450 F

225#
500#
500#

150#-366 F 150# 150#
234

43
40

Screwed

2
16i/2 P
17

¥s-3
¥4-2
¥8-2

150//-366 F
150//-366 F

300#
300#

150#-366 F 150# 150#
31
33
3285, 89 ¥s-3/4

Bronze
Angle

214 P
701
384 P

¥4-2
¥8-2
¥4-2

200#-388 F
200#-388 F
300#-450 F

200#-388 F
200//-388 F
300//-450 F

400#
400#

1000#
150#-366 F 150# 150#

JO
38
39
40

Flanged

Hose

711
711

4199
4299

87i/2 P
117

1-2
2¥2, 3

P/2-4
P/2-4
11/2-3

3/4-2’/2
300//-450 F

150//-366 F

150#-366 F
150#-366 F
300#-450 F

225#

225#
225#
500#

150#-366 F 150# 150#

39
39
34

234
43

20, 34 ¥8-3 ... ...
1
1125#-353 F 125#

150#
150#

bl
48

Bronze
Check

Screwed

27
36, 72
36

218
239 C
76 E

¥l-3¥4-2
2¥2, 3
¥2-21/4-2
¥4-2

200//-388 F

200//-388 F
200; -388 F
300#-450 F

200#-388 F

200#-388 F
_200,7-388 F
300//-450 F

400#

400#
400#

ll50#-366 F

150# 150#

49
52
52
51
51

76 E 2¥>, 3 1000 53
366 E

1 366 E
¥4-2
2¥2. 3

300//-450 F 300--450 F 1000# 150#-366 F 150# 150# 53
53
53

Flanged
Jo

1 4033
4063

1-3
3, 4

on app.
• • •

150//-366 F 225# 1150 -366 F
1 150# 150#

52
50
50Iron Gate

Iron Globe
Iron Angle
Iron Check

Flanged
1 4467

351
353
373

3-12
2-10
2-10
2-24 • • •

■■■
125#-353 F 125# 125=

233
101
101
too

The 2'/2 and 3-inch Nos. 424 and 634 E
ore suitable for Class II piping only. As indicated above, valves for Class 1

piping may also be used for Class II. Pressures (-) are shown in
pounds per square inch.

231

Crane Steel Valves and
Valves: Crane steel valves listed in the table below
comply with Marine Engineering Regulations and
Material Specifications (CG-115) for Class I Piping.
Materials: Valves listed in the “Small Size" category
of the table are regularly made of carbon forged
steel except for Nos. 3607 XU, 3611 XU, and jbi 5
XU Gates, No. 3694 X Checks, and Nos. 3844 U
and 3852 U Globes which are carbon cast steel.
Valves listed in the “Large Size" category of the
table are regularly made of carbon cast steel, except
valves having a "U7" suffix are made of Crane No. 7
Chromium-Molybdenum Alloy Cast Steel.
Valves of other materials can be made to order; for
description of Crane steels, see pages 6 to 8.

Flanges for Class I Piping
2-inch are available with 150-pound end flanges;
these are made special from patterns of the "Small
Size” boo-pound flanged valves listed in the table.
Flanges: Crane Forged Steel Flanges, available in
ASA 150 to 2500-Pound pressure classes, also comply
with Marine requirements for Class I piping. For
complete description and ratings, see Section 20.
Important note-ratings: All ratings for Crane steel
flanged valves, butt-welding valves, and flanges (see
page references for ratings in table) agree with those
in the American Steel Flange Standard (Bib.5-1957).
Such ratings also comply with Marine Engineering
Regulations up to the temperature limitations imposed
by those regulations.

20

Special valves: As illustrated elsewhere in this sec­
tion, special valves for marine service can be fur­
nished. In addition, flanged valves in sizes to

No ratings are shown in the Marine Regulations for
steel screwed and socket-welding valves; ratings for
such valves, therefore, are Crane ratings.

‘See "Important note — ratings" in text above. ^Flexible or solid disc types. Marine regulations... .pages 228 and 229

General
Size Range

Bonnet
Type

Valve
Type

ASA
Pres­
sure
Class

Catalog Nos. and Valve Ends Size
Range

Inches

; *For
ratings

see
page:

For
descrip­
tion, see

page:Screwed Socket-
Welding Flanged Butt-Welding

Globe 600# 3640 XW 3648 XW ¥j-3/4 1 138 138, 139
Union Angle 600# 3641 XW 1 ¥4-3/4 138 I 138.139

Check 600# 3670 X 1 • ■ • ... 1 ¥4-3/4 152 152
600# 3634 XU ¥4-2 110 Ho

Small Sizes Gate 600# 3604 XU 3605 XU ¥4-2 117 117
2-inch and 600# 3607 XU 3611 XU 3615 XU ¥2-2 118 118,119

smaller Bolted Globe 600# 3644 XW 3652 XW 3656 XW ¥2-2 138 138, 139
Angle 600# 3645 XW 3653 XW 3657 XW ¥2-2 138 138,139
Check 600# 3674 X 3682 X 3686 X ¥2-2 152 152. 153
Check 600# 3694 X l/2-2 154 : 154
Globe 1500# 3844 U 3852 U ¥2-2 142 142

150# f47 XU,X,XR |47¥2 XU,X,XR 2-24
300# |33 XU t33¥z XU D/2-2¥2 121 123-125
300# f33 X,XR,U t33¥2 X,XR,U 3-24

Gate 400# 61 X,XR,U 6U/2 XR,U 4-16
600# 76 X,XR,U 76¥z X,XR,U 2-24 121900# 83 X,XR,U 83¥2 X,XR,U 3-16

1500# 87 X,XR,U 87¥2 X,XR,U 1-8
150# 143 X,XR 143¥z X,XR 2-8
300# 151 X,XR,U 151 ¥2 X,XR,U 2-8

Globe 400#
600#

161 X,XR,U
171 X,XR,U

I6U/2 XR,U
171 ¥2 X,XR,U

4-8
2-6 143 144-147

900# 183 X,XR,U 183¥2 X,XR,U 3-6
Bolted 1500# 189 X,XR,U 189’/2 X,XR,U 2-3

150# 145 X,XR 2-8
300# 153 X,XR,U 2-8

Angle 400# 163 X,XR,U 4-8 143 144-147
Large Sizes

Up to
24-inch

600#
900#

173 X,XR,U
185 X.XR.U

173¥z X,XR,U 21/2-6
3-6

150= 147 X 147i/2 x 2-16
300= 159 X 159¥2X 2-12

Swing 400= 169 X 1691/2 X 4-12 156 157-159Check o00-- 175 X 1751/2 x P/4-I2
900# 187 X 1871/2 X 3-8

1500= 199 X • 1991/2 x ll/2-8
Stop- 300# 28 XU, 30 XU 281/2 XU, 30i/2 XU 3-10 222 222
Check 600? 179 U, 180 U 1791/2 U, I8OI/2 u 21/2-12 223 223

600# 676 U or U7 776 U or U7 21/2-24
900# 783 U or U7 3-18 104 165-167Gate 1500# 1 787 U or U7 1-16

Pressure-
Seal

2500= ... ... 797 U or U7 upto 18.
Globe 1500= ... "1 7189 U or U7 1 2-4 | 164 168. 169

Check 900 = ... 1 7140 U 21/2-12
1500= 1 7150 U 21/2-12 1 Io4 175

Stop- 900= 7186 U7, 7188-U7 6-12 1 164 170. 171Check 1500= 7192 U7, 7194-U7 8-12 |

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 129 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/129

https://asbestosclaims.law/library/21274/129


232

Marine Bronze Valves

20

No. 428
Gate, Screwed

with
Screwed Bonnet

(page 19)

No. 428-UB
Gate, Screwed

with
Union Bonnet

(page 20)

Gate
Crane bronze gate valves are liberally pro­
portioned to assure a high factor of safety over
recommended working pressures.
No. 428 and No. 428-UB: These screwed and
union bonnet valves are the inside screw, rising
stem type. They have a solid wedge disc and
are suitable for Class II piping. They are made
in sizes up to 3 and 2-inch, respectively, and are
rated commercially for 125 psi saturated steam
and for 200 psi non-shock cold water, oil, or gas.
No. 4437: This bolted bonnet, non-rising stem
gate valve has a solid wedge disc, renewable
body seat rings, and an indicator. Sizes 2 to
8-inch are suitable for Class 1 or II piping.
They are rated commercially for saturated
steam pressures up to 125 psi and, depending on
the size, for non-shock cold water, oil, or gas
pressures up to 200 psi.

No. 4437
Gate, Flanged

with Indicator and
Bolted Bonnet

(page 2 J)

No. 1
Globe, Screwed

with
Screwed Bonne

(page 31)

No. 70
Globe, Screwed

with
Union Bonnet

(page 39)

Globe and Angle
No. 1: This integral seat valve is made in
sizes Fs to 3-inch and is suitable for Class II
piping. All sizes are rated commercially for
125 psi saturated steam and for 200 psi non-
shock cold water, oil, or gas. No. 2 Angle Valves
also are available.
No. 70: This line of union bonnet, integral
seat, regrinding type valves also includes globe
flanged (No. 71) and angle screwed and flanged
(No. 701 and 711) patterns. Sizes up to 2-inch
are suitable for Class I piping. For commercial
ratings, see page 3g.
No. 87 P: This bolted bonnet, outside screw
and yoke valve has a '500 Brinell" stainless
steel plug type disc and renewable seat Sizes
\ to 3-inch are suitable for Class I or II piping
All are rated commercially for 300 psi steam'
550 r. For angle valve, see No. 87^ P.

No. 87 p
Globe, Flanged

with
Bolted Bonnet

(page 43)

No. 36
Swing, Screwed

with
Screwed Cap

(page 52)

No. 366 E
Lift, Screwed

with
Union Cap
(page 53)

Swing Check and Lift Check
The horizontal check valves illustrated have
integral seats which can be reground without
removing the body from the line; all are rated
commercially for 550 F steam . . 200 psi for rheNo. 3b, 300 psi for the No ,, P*‘ lor the
for the No. 4033. 3 and 1 50 PS1

I he Nos. 3b and 366 E are suitable for Class
or H piping in sizes to 2-inch and for c ass

1 P'Ping only in sizes 2^ and 3-inch the Nn
3b is also available with flanged ends (No S'
lhe No. 4033 is suitable for Class 1 n/Vl

piping in sizes 3 and 4-inch. * or 11

No. 4033
Swing, Flanged

with
Bolted Cap
(page 50)

For
230;
below the illustrations.

marine ratings of these and other Crane l,m
f?LC0/”Pk'°. d0S"'P"O" -el dimensions refcj ;05'

-------- tor screw-down check valves, see
see page

the pages
Page 234.
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Marine Ferrosteel Wedge Gate Valves
Working Pressure

125 psi saturated steam
125 psi non-shock cold water or oil

No. 4467 Valves, except for being specially
fitted for use in marine cargo oil systems,
are similar to, and have the same dimen­
sions size for size as, the No. 461 non-rising
stem wedge gate valves described on pages
74 and 75.
Sizes: The valves are regularly made in
sizes 3, 4, 6, 8, 10, and 12-inch.

Construction and materials: The oval­
shaped body and bonnet combine liberal
metal sections with proper metal distribu­
tion for maximum strength. The straight-
through ports with tie ribs between the
bonnet flange and the end flanges provide
additional resistance to line strains.
The body and bonnet are Crane Ferrosteel
(ASTM A126, Class B). The body is
equipped with two tapped and plugged
bosses, one on the side opposite the single
side cleanout and one on the bottom, suit-

The gland bolts and gland flange hold the
stuffing box to the bonnet; the stem collar
recess is bronze-bushed, top and bottom, to
minimize friction and to prevent corrosion.
Stuffing box: The stuffing box is excep­
tionally deep and is filled with high grade
packing. The valves, when wide open, can
be repacked while under pressure.
End flanges; drilling: The dimensions
and drilling of end flanges conform to the
American Cast Iron Flange Standard,
Class 125 (Bib. 1-1048). The flanges are
plain faced, with a smooth finish.
The valves are regularly furnished faced
and drilled unless ordered faced only.
Face to face: The valves conform to the
American Standard for Face-to-Face Di­
mensions (Bib. 10-1957) for 125-PoundCast
Iron Flanged Wedge Gate Valves.

No. 4467
Flanged

Bronze Trimmed
Non-Rising Stem
With Cleanout
and Indicator

able for %-inch steaming out connections.
The body seat rings are bronze, screwed
into the body. The disc, cast iron with a
bronze seating face, is bronze-bushed where
it engages the stem threads. The stem, also

Specials: Screwed end valves, larger sizes, or valves with a
solid bronze disc, special trim, or bottom cleanout can be
furnished on special order. Outside screw and yoke valves
with flanged ends and a side cleanout are also available; com­
plete information will be furnished on request.

bronze, is liberal in diameter. Nodular iron: The No. 44b7 can be made to order of Crane
The ball-type gland and gland flange main­
tain an even packing load and prevent
binding on the stem even when the bronze
gland bolt nuts are not pulled up evenly.

Nodular (Ductile) Iron conforming to requirements of ASTM
A305. For outside screw and yoke wedge gate valves made of
nodular iron, refer to the No. bqb5 X described on page 87.
For description of nodular iron, see page 3.

Marine Ferrosteel Globe and Angle Valves

No. 351
Globe, Flanged
Bronze Trimmed

(page 101)

These valves are made in sizes 2 to 10-inch. They are rated com­
mercially for 125 psi saturated steam and 200 psi non-shock cold
water, oil, or gas. For marine ratings, see page 230. For complete
description and dimensions, see pages 100 and 101.
The valves have a rugged yoke-type bolted bonnet. The body and
bonnet are made of Crane Ferrosteel (ASTM A 12b, Class B). The
valves are bronze fitted throughout. I heir disc is solid bronze on
sizes 6-inch and smaller, and iron with a bronze seating face, on
sizes 8 and 10-inch. The screwed-in body seat ring, stem hole bush­
ing, gland studs, and gland nuts also are bronze. I he stem and yoke
bushing are Cast Manganese Bronze. The disc is accurately guided
throughout its travel by a guide stem through a bridge which is
cast integral with the body seat ring.
The gland is of the two-piece ball-type construction, consisting of a
siliconized steel gland and a malleable iron gland flange.
Nodular iron: The No. 351 and No. 353 can be made to order of
Crane Nodular (Ductile) Cast Iron conforming to requirements of
ASTM A395; for description of nodular iron, see page 3.

No. 353
Anglo, Flanged
Bronze Trimmed

(page 101)

20

For marine regulations, general requirements, etc., sec pages 228 and 229.
For Ferrosteel swing check, screw-down check, and main injection valves, see next page.
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Marine Ferrosteel Swing Check Valves

20 Swing Check
Flanged

Bronze Trimmed
(see page 108)

No. 373 are sturdily constructed, well
proportioned swing check valves. They
are regularly made in sizes 2 to 24-inch.

The valves are commercially rated for
125 psi saturated steam in sizes up to
16-inch. On non-shock cold water, oil,
and gas lines, they are rated for 200 psi
working pressures in sizes 12-inch and
smaller and for 150 psi working pressures
in sizes 14 to 24-inch.

For complete commercial ratings, descrip­
tion, and dimensions, see pages 108 and
10g. For marine ratings, see page 230.

The body, made of Crane Ferrosteel in
sizes 16-inch and smaller, and of Crane
High Tensile Iron in sizes, 18-inch and
larger, is oval or globular in shape
providing an ample flow area around the
disc when the valve is wide open.
The seat ring is bronze, screwed into the
body. On sizes 3-inch and smaller, the
disc is solid bronze; on larger sizes, the
disc is iron faced with bronze .... a solid
bronze disc can be made to order.
Nodular iron: The No. 373 can be
made to order of Crane Nodular (Duc­
tile) Iron conforming to ASTM A395

Marine Screw-Down Check Valves

Bronze Screw-Down Checks
No. 4297, Globe, Flanged
No. 4299, Angle, Flanged

Screw-Down Check Valves are available
made of bronze, iron, or steel.

The bolted bonnet, flanged globe and
angle screw-down check valves listed at
the left are also available made of iron or
steel. In addition, bronze valves are
available with union bonnet and flanged
ends.
Complete details will be furnished on
request.

The cross section at the left shows the
construction typical of a globe type
screw-down check valve; the stem and
disc are in the closed position. The
Crane design makes it possible for a
single valve to serve as both a stop valve
and a check valve.
Sizes 1 to 4-inch are available.

Marine Main injection Valves

Casf Steel High Lift Angle
Main Injection Valve

Main Injection Valves are available
made of iron or steel.

Crane Main Injection Valves can be
made to order in a wide range of sizes.
They can be furnished made of cast iron
with bronze trimmings or of cast steel
with bronze trimmings. Complete in­
formation will be furnished on request

The illustration at the left is that of a
2o~inch cast steel main injection valve
with flanged ends. It shows the disc
raised out of the path of flow with the
disc guide stem extending through the
bridge of the body seat ring.

Maximum Marine Pressure-Temperature Ratings
For information on maximum pressure-temperature ratinas
o which Crane valves may be subjected as defied

Manne kng.neering Regulations, see pages 230 and 23L

For Marine regulations, general requirements eir .
gurrements, etc., see pages 228 and 229

Marine Steel Valves
235

No. 3615 XU
Gate, Flanged
(see page 1 1 9)

No. 3656 XW
Globe, Flanged
(see page 1 39)

No. 3682 X
Check, Socket-Welding

(see page 1 52)

Gate
The bolted bonnet gate valves illustrated are the outside
screw and yoke type. The body, bonnet, and yoke are cast
carbon steel. The disc features close fitting guides to main­
tain accurate seating and to reduce wear. The tee-head disc
stem connection prevents lateral strains on the Exelloy stem.
The valves are rated commercially for a maximum of 850 F
steam or water.
No. 3615 XU: These compact valves have a solid wedge disc
made of Exelloy. The body seat rings are Exelloy faced with
Stellite. In addition to the flanged valve illustrated, the
line includes screwed (No. 3607 XU) and socket-welding
(No. 3611 XU) valves. Sizes to 2-inch are available; for
complete details, see pages 118 and 119.
No. 47XR-F: This line features Crane's revolutionary new
flexible wedge disc design in sizes 12-inch and smaller; in
larger sizes, up to 24-inch, the disc is the solid web type.
Screwed (No. 46 XR-F) and butt-welding (No. 47 Ta XR-F)
valves are also available; see pages 123 to 125 for full details.

No. 47 XR-F
Gate, Flanged
(see page 125)

20

Globe and Angle
No. 3656 XW and No. 143 XR are bolted bonnet, outside screw
and yoke valves. They have an Exelloy stem. Sizes 6-inch
and smaller have a plug type disc and seat; the 8-inch size has
a flat disc and seat. The valves are rated commercially for a
maximum of 850 F steam or water.
No. 3656 XW: This forged steel line includes both globe and
angle valves with screwed (Nos. 3644 XW and 3645 XW),
socket-welding (Nos. 3652 XW and 3653 XW), and flanged
(Nos. 3656 XW and 3657 XW) ends. They have a Crane
"500 Brinell" stainless steel disc and an Exelloy body seat
ring. Sizes to 2-inch are available. See pages 138 and 139
for complete details.
No. 143 XR: These cast steel valves have an Exelloy body
seat ring and a Crane No. 49 Nickel Alloy disc. Sizes 2 to
8-inch are available. Companion globe valves are the No.
142 XR screwed and No. 143 Y2 XR butt-welding. Angle
valves with flanged ends (No. 145 XR) are also available. For
complete details of the entire Crane line, see pages 145 to 148.

No. 143 XR
Globe, Flanged
(see page 1 46)

Check
The bolted cap check valves shown have an Exelloy or
Exelloy-faced carbon steel disc and an Exelloy body seat ring.
They are rated commercially for a maximum of 1000 F steam
or water.
No. 3682 X: The No. 3682 X is a socket-welding end valve.
Companion valves include screwed (No. 3674 X) and flanged
(No. 3686 X) types. All are available in sizes J 2 to 2-inch.
For complete details, see pages 152 and 153.
No. 147 X: The No. 147 X is a cast steel flanged end valve
available in sizes 2 to 16-inch. Companion valves are the
No. 148 X screwed in sizes 2 to 4-inch and the No. 147H X
butt-welding in sizes 2 to 8-inch. For complete details, see
pages 156 to 159.

No. 147 X
Check, Flanged
(see page 1 58)

For marine ratings of these and other Crane steel valves, see page
231; for complete description and dimensions, refer to the Pa9BS
below the illustrations. For screw-down check valves, see page 234.
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Crane Bronze and Steel Valves
Conforming to Military Standards and Specifications

Bronze low pressure
flanged angle valve;
complies with B-135.

Special bronze angle
valve equipped with
hydraulic fluid oper­
ator; complies with
B-135 modified.

Crane can furnish bronze and steel valves
in a variety of types to comply with
various Military Standards and Specifi­
cations as listed below; details on request.

BRONZE VALVES
Military Standard B-135
Low pressure flanged globe and angle stop
and stop-check valves .... for 100 psi
steam, 425 F.
Military Standard B-136
High pressure flanged globe, angle, and
cross valves .... for 101 to 200 psi steam,
425 F.
Military Standard 810-1385714
(formerly B-165)
Solder-joint union end gate valves with
copper alloy (Monel) trim. Tail-pieces
with or without inserts. For 200 psi
steam, 425 F.
Military Standard 810-1385721
(formerly B-194)
Applies to swing check valves; otherwise,
same as the preceding Standard.
Military Standard 810-1385722
(formerly B-164)
Applies to globe and angle valves; other­
wise, same as the preceding two Standards.
Specification MIL-V-1187
Valves complying with this specification
are described in detail on page 42.
Specification MIL-V-1189 (Ships)
Flanged outside screw and yoke gate
valves, Type I, Rising Stem. Class 1 for
100 psi water, oil, and gas .... Class 2 for
250 psi sea water; made to Bureau of Ships
Plan 5000-S4824-F-1385602.
Specification MIL-V-2187 (Ships)
Flanged globe and angle hose valves ....
1 Vi and 2j4-inch .... 100 psi.
Specification MIL-V-17547 (Navy)
Low pressure flanged horizontal swing
check valves .... Type A . . . . 100 psi.

Gate Valves designed for main steam service on aircraft carrier.
At left, valve with air motor for emergency closing .... in center,
manually operated valve .... al right, manual gear-operated valve'

Solder-joint union end
gate valve with Monel
trim; complies with
Mil. Std. 810-1385714.

Solder-joint union end
check valve with Monel
trim; complies with
Mil. Std. 810-1385721.

Solder-joint union end
globe valve with Monel
trim; complies with
Mil. Std. 810-1385722.

Bronze low pressure
flanged globe valve;
complies with B-135.

Bronze flanged globe
type hose valve; com­
plies with MIL-V-2187.

STEEL VALVES
Military Standard B-137
Flanged 300-pound cast steel bolted bon­
net globe, angle, and cross valves . . . •
for 300 psi steam, 650 F.
Military Standard B-215
Flanged 150-pound cast steel globe, angle,
cross, stop, and stop-check valves .... for
150 psi steam, 650 F .... for 150 psi
hydraulic service.
Specification MIL-V-18110 (Ships)
Cast or forged carbon and alloy steel
outside screw and yoke gate valves . . ■ •
150, 3°o, and 400-pound with bolted bon-
net ■ ■ . 600, goo, 1500, and 2500-pound
with Pressure-Seal Bonnet.
Specification MIL-V-22052 (Ships)
Cast and forged steel globe and angle
valves 2^-inch and larger .... 150 and
300-pound with bolted bonnet .... 600-
pound to 2500-pound with Pressure-Seal
Bonnet.
Specification MIL-V-22094 (Ships)

”OO and 1500-pound bolted bonnet globe
anc angle valves with spiral wound bon-

2-inch and smaller.

SECTION 21
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Crane Valves for Special Services

Valves in Atomic Power
Typical valves....................
Testing facilities.................

• pages 238 and 239
pages 238 and 239

Valves for Extreme Temperatures
Cryogenic type for missile ground support equipment............page 240
For sub-zero temperatures....................................... pages 240 and 241
For high temperatures.............................................. pages 240 and 241

Valves for High Pressures page 242

Valves for High Vacuums......................................................page 243

Valves for Unusual Conditions
For extremely corrosive conditions............................................page 244
For water flood injection systems.............................................. page 244
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One of the most basic concerns of American industry today is the
constant search for new ideas, new methods of production, and
new products. Large annual expenditures for research in the
fields of chemicals, pharmaceuticals, synthetic fibers, synthetic
rubbers and plastics, radiation and nuclear technology .... to
name just a few industries .... have created practically an
unlimited supply of new ideas and new product developments
that have revolutionized industry.

Crane has responded to this exciting challenge with many new
piping products, designed to meet every requirement, in every
representative area of fluid and gas handling. 1 he photographs
on the pages that follow illustrate valves that were designed
specifically to meet unusual conditions of operation, special
corrosion resistance requirements in the fields of nuclear power
and processing .... as well as valves that depict explorations
into areas of extreme high and low ranges in pressures and
temperatures.

In many cases, regular Crane Valves meet the de­
mands of high pressure-temperature services, extreme
corrosive conditions, etc. Refer to the following:

Steel Gate Valves. . Section 12
Steel Globe and Angle Valves. Section I)
Steel Check Valves Section 14
Steel Pressure-Seal Bonnet Valves Section 15
Steel Lip-Seal Bonnet Valves. . Section 15
Packless Diaphragm Valves. Section lb
Stainless Steel Valves. Section 17
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Valves in Atomic Power

Retractable and expandable double
disc gate valve with Teflon face.
Holds very high vacuum. All-welded
construction, nickel-plated for max­
imum tightness and resistance to
corrosion.

Angle valve with double bellows
seal in tandem. All-stainless
steel construction. For high
temperature liquid metal service.

Since the very beginnings of the appli­
cation of controlled atomic power,
Crane has been called on to supply
valves and technical assistance to
solve the flow control problems of
this dynamic industry. Crane valves
have been chosen for most of the
Navy's nuclear powered warships,
and they are the first choice of design­
ers working on modern, land-based
nuclear power plants.

One reason for the exceptionally high
quality of Crane Valves for the atomic
industry is the painstaking quality
control maintained in production
and testing. Recognizing the im­
portance of valve reliability in nuclear
installations, Crane designed and
built a facility to test the operation
and pressure tightness of primary
coolant valves under simulated con­
ditions of temperature and pressure.
This test facility, completed several
years ago, allows production and
engineering testing of hermetically-
sealed cylinder operated valves, and
hand or motor operated valves. Leak
rates of valve seats, piston rings, and
shaft seals are measured; power to
operate is determined; and perform­
ance of the working parts is observed
under cyclical conditions on pres­
surized hot and cold water.

Testing Facilities

There are two basic test systems ....
one for cold testing and one for hot
testing. Each is equipped with its
own instruments. The cold loop has
three test stations, used for applying
static water pressure to valve bodies
and seats. Actuator systems for

(continued on

opening and closing cylinder-operated
valves are separate from these. These
systems can produce static pressures
up to 6000 psi in the valve, and cyl­
inder operating pressures up to 3000
psi. The maximum pressure differ­
ential across the valve piston is 1000
psi at any cylinder pressure up to
2000 psi.

The hot testing system consists of a
closed pipe loop with connections to
three test stations. Thus, one large
valve can be tested while others are
being set up for test in adjacent sta­
tions. Banks of small valves can also
be connected to the hot loop. Maxi­
mum pressure and temperature in the
hot test loop is 2500 psi and 600 F.
Maximum pressure and temperature
in the hot actuator loop is 3000 psi
and 450 F, with up to 1000 psi differ­
ential across the valve piston. An
AEC approved canned-rotor pump
circulates the water in the hot test
loop. Pump rating is 1 50 gpm at 290
feet of head, which is equivalent to
102 psi at 475 F, or 88 psi at 600 F.
The hot test and hot actuator loops
are pressurized with nitrogen to
reduce oxidation.

the next page)

Globe valve Monel body and bellows
seal for high vacuum radioactive service.
Mefal-fo-metal seat for high temperature
service. Plastic seat for low temperature service.

Globo valve with bellows seal,
plastic seat, and all-stainless
steel construction. For chemical
processing of radioactive material.

Valves in Atomic Power
239

Over-all view of test facility for nuclear valves. Close-up of a portion of the hot test loop.

Assembly of 24-inch stainless steel gate
valves for a nuclear power plant.

Testing Facilities — continued

Test water is demineralized, has a pH of 0
to 8, and a specific resistivity above
500,000 ohm. cm (2 micromhos conduct­
ance). Purity is achieved by passing
city water through a sand filter, a carbon
filter, and a mixed-bed deionizer, into a
stainless steel storage tank. Before enter­
ing the hot loop, this purified water is
passed through a degasifier to remove
oxygen, carbon dioxide, and entrapped air.
Water condition is constantly monitored.

Extra care is exercised to see that the area
in which the test loops are located is kept
clean. This test area is adjacent to the
clean room where the valves are assem­
bled.

One of eight 24-inch stainless steel gate valves built for a
nuclear power plant. The valves are intended for service
on a reactor inlet and outlet at 1800 psi and 650 F Each
valve weighs about 15 tons . . . measures 15' 3' from
centerline to top . . . measures 70 from end to end.
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Valves for Extreme Temperatures

21

All-bronze globe valve with extended
bonnet. For sub-zero temperatures.

The increased use of extreme temperature ranges, both hot
and cold, in chemical process work has stimulated the need
for equipment of the proper design and metallurgy. High
temperatures over 1400 F, and sub-zero temperatures below
minus 400 F, are now being used in some process piping.
Considerable product development work is still underway on
the extremes in temperatures, and Crane is participating in
the design of valves to meet the needs, as illustrated on
these facing pages.

Cryogenic Valves For
Missile Ground Support Equipment

Cryogenics, or the science of extremely low temperatures,
while not new, is only now finding widespread application in
chemical process and petro-chemical work. One of the
problems of this technology is the piping and valving of
fluids such as liquid oxygen and nitrogen at temperatures
in the range of minus 297 F to minus 320 F. It is in this area
of process piping that Crane engineers have developed valve
designs for use in the guided missile industry. The high
degree of seat tightness required is achieved with specially
prepared seats with plastic or synthetic rubber discs.
Positive sealing of the stem at the stuffing box area requires
special packing and extension of the bonnet so that the
stuffing box is kept out of the frost zone.

Several photographs showing typical Cryogenic valves as
used by the guided missile industry are shown on this page.
These represent only a few of the types Crane has built.

A 12-inch Type 316 stainless steel globe valve
with extended bonnet and plastic disc for minus
297 F liquid oxygen service. Valve is equipped
with micro-switch for remote position indication.

241

Valves for Extreme Temperatures

Crane "Arctic" Nickel Alloy Cast Steel
Gate Valve. For use on minus 1 50 F
chemical processing.

A 42 x 24 x 42-inch fabricated carbon molyb­
denum steel gate valve .... with water-cooled
seats, disc, and stem . ... for use in iron ore
reduction services. The valve is cylinder operated,
is used at pressures of 30 to 50 psi, and will
withstand a maximum emergency temperature of
1600 F.

Y-Pattern Globe Valve with extended
bonnet and water-cooled stuffing box
for high temperature service. The valve
is cast in 25-20 nickel-chromium steel.

The Crane line also includes a variety
of Pressure-Seal and Lip-Seal Bonnet
Valves .... designed especially for
high pressures and temperatures; refer
to Section 15.

21
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Valves for High Pressures

Bevel gear operated cast steel angle valve
for 7,500 psi gas service. The bonnet is
the Pressure-Seal type.

A 30,000 psi angle valve for use in
polyethylene production and other gas
processing operations. The valve uses a
Pressure-Seal type closure on the seat and
the valve inlet connection.

A Type 304 stainless steel block valve
for 6,000 psi high pressure processing.

In recent years, the trend to higher pressures in the process
industries has moved forward rapidly, not only because of
the discovery of new products, but because of the improve­
ment in processes for old established products. The need
for anhydrous ammonia led to the construction of synthetic
ammonia plants operating at 5,000, 10,000, and 1 5,000 psi.
Production of polyethylene created the need for operating
pressures at 30,000 psi .... and there is every indication
that process pressures will go considerably higher.

The talents of Crane engineers and metallurgists were
called upon to solve the high pressure piping and valving
problems. A few of the designs developed to meet the
needs of our customers are illustrated on this page.

Above and below: Vertical check valves
for gas processing at pressures up to 30,000 psi. Used in poly­
ethylene production. Incorporato Pressure-Seal principle for closure.

Valves for High Vacuums
243

The years following World War 11 marked the beginning of
processing and testing under extreme vacuum conditions
that were not considered possible earlier. Vacuum test
equipment is now required to withstand vacuums approach­
ing near perfect .... and to be sensitive to leak rates of
.01 micron/cu. ft/hr.

To meet the challenge, Crane engineers developed valves
shown on this page. Because the tightness requirements of
vacuum processing will not permit a conventional stuffing
box or metal to metal seating, special means have been
taken to seal these points of potential leakage.

The Crane Diaphragm Valves, illustrated below and
described in detail in Section 16, are of the ‘'packless"
design. They are suitable for service on all degrees of
vacuum. The diaphragm seals off the bonnet area and the
stem .... the soft seat assures a positive shutoff. For
special services at high temperatures, bellows sealed
valves can be furnished.

Crane No. 1650 Y-Pattern Packless Diaphragm
Valve .... designed for all degrees of vacuum of
temperatures up to 1 80 F and furnished in sizes V2
to 2-inch. Also available with flanged ends (No.
1651) in sizes up to 6-inch. For complete details,
see pages 184 and 185.

No. 1151 V Bronze Relief Valve designed for use
as a vacuum breaker. Regularly furnished in
sizes ’A to V/2-inch. For complete details, see
page 21 3.

Forged carbon steel globe valve with
bellows sealed stem for vacuum proc­
essing. Supplementary stuffing box is

provided for maximum safety

Forged Monel globe valve with plastic
scat. Double bellows type with inner

and outer bellows.

Complete information concerning
special valves for high vacuum
service will be furnished on request.
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Valves for Unusual Services

On many, applications, Crane engineers are asked
to design valves for service conditions for which
there is no background of experience. In such cases,
a comprehensive study of the problem is under­
taken in conjunction with the customer's engineers.
The results of these studies in design and metal­
lurgy are thoroughly tested .... and ultimately
proved out in the customer's pilot plant operation.
Typical examples are illustrated on this page.

A 5-inch Y-Paffern Globe Valve
made of cast titanium. The seat
and disc are nitrided titanium.

A group of Crane Titanium Plug Gate Valves. All parts in
contact with fluid in the line are made of forged titanium.

Stainless Steel Plug Gate Valve
For Water Flood Injection Control

The Crane No. >8870 is designed to handle tough corrosion and erosion prob­
lems on all types of water flood installations. Developed after extensive labora­
tory and held testing under actual water flood conditions .... and built to last

, e *i C ° C |C °° 1 td's va ve USSLlres positive control, eliminates costly
shutdowns due to valve maintenance, and increases oil recovery.
All parts in contact with fluid in the line are Crane 18-8 SMo Alloy Steel.
Die tapeied plug gate design, with reduced area at the seat, is ideal for close
f?hkKr’VldCS 3 tlghtsl?ut°ff’ an.d 1S non-galling on the seat. The rubber
0-r.ng gasket assures a tight body-bonnet joint The two-piece ball-type

packing gland maintains uniform pressure on
the packing without binding on the stem.
The valve is recommended for working pressures

UP to 2000 psi at atmospheric temperature and
is hydrostatically tested at 3000 psi on the shell
and 2100 psi on the seat.

Price and additional information furnished on request

No. 10870
Wafer Flood Valve

Size End Center Dia.
’ to end ; to top J of

open wheel
nchesi Inches | Inches Inches

1 3% 8 4

SECTION 22
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Crane Specialties
Regulators, Steam Traps, Air Vent and Water Drain Valves,

Separators, Exhaust Heads, Gauges, Swing Joints, and Safety Vent

Bronze Pressure Regulators
Operation.................................................................. pages 246 and 247
General Description, Weights, and Dimensions....................... page 247
Capacities.................................................................. pages 248 and 249

Inverted Open Float Steam Traps
General Description, Weights, and Dimensions....................... page 250
Capacities....................................................................................page 251
Suggested Installation.................................................................page 253

Air Vent and Water Drain Valves
General Description, Weights, and Dimensions....................... page 252
Capacities....................................................................................page 252
Suggested Installation................................................................ page 253

Y-Pattern Sediment Separators
125-Pound Iron Body.................................................................page 254
250-Pound Iron Body.................................................................page 254
600-Pound Cast Steel................................................................page 254

Crane-Swartwout Exhaust Heads........................................page 255

Bronze Water Gauges
100-Pound...................................................................................page 256
175-Pound...................................................................................page 256
250-Pound.................................................................................. page 256

All-Iron Liquid Gauges...........................................................page 257

Bronze Swing Joints............................................................... page 257

Safety Gas Vent Elbow...........................................................page 257

For other products in the "Specialty" class, refer to:

Bronze lever-operated quick-opening valves
Bronze butterfly valves
Iron butterfly valves.
18-8 SMo liquid level gauge
Pulp stock valves.
Stop-check valves. Pressure-Seal Bonnet
Stop-check valves, bolted bonnet
Blow-off valves
Safety and relief valves

pages 5b to 58
page 58

. page 99
page 198

. pages 84 to 8b
pages 170 to 173
pages 219 to 225

page 218
pages 203 to 21b
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Bronze Pressure Regulators
Featuring separate main valve and auxiliary valve assemblies
for greater accuracy in regulation of steam and air pressures

Two important mechanisms,
a main valve assembly and
an auxiliary valve assembly,
assure top efficiency in
Crane Pressure Regula­
tors. Interconnected for __ (
the transmission of pres- fagur
sure, but independent 1HI
mechanically, they op­
erate in the same body, ,
Except for necessary pipe w
connections, the regula­
tor would function as well
with the units separated.

22 Step-by-step
operation

Main Valve and Piston Assembly
The main valve assembly includes a disc
and seat. The opening movement of the
disc is controlled by a piston which is actu­
ated by pressure from the auxiliary valve.

assembly includes a
device to manually set the desired outlet
pressure, an auxiliary valve to control
operation of the main valve, and a mecha­
nism to operate the auxiliary valve itself.

With the regulator prop­
erly installed in the line and ready for service, the
successive steps taking place in its operation are:
1. High pressure steam (or air) from the inlet piping
flows into the inlet side of the regulator as far as the
main disc A, which is held lightly to its seat by the
main disc spring B.
2. This high pressure then passes into the main disc
spring chamber through the ports in the liner C and
acts to hold the main disc tightly to its seat.
3. A portion of the high pressure steam (or air) in
the regulator inlet passes through the screen D into
the high pressure port E and fills the chamber around
the auxiliary valve F, which is held lightly to its seat
by the auxiliary valve spring.
4. When the handwheel G is turned in a clockwise

6. Steam (or air) then flows past the main disc A
and fills the outlet piping system. Pressure from the
outlet of the regulator is transmitted back through
the low pressure port M to the diaphragm chamber
N. As the pressure builds up in this chamber, it
finally overcomes the tension on the diaphragm J,
caused by the regulating spring H, and forces the
diaphragm back toward its original position.
7. Just as soon as the diaphragm returns to its orig­
inal position, the auxiliary valve closes, thus cutting
off the pressure to the top of the piston L.
8. The high pressure in the spring chamber of the
main disc A then forces the main disc back to its
seat, cutting off the steam (or air) supply to the
outlet side of the regulator.

direction, the regulating spring H is compressed, de­
flecting the diaphragm J. This deflection of the dia­
phragm moves the auxiliary valve F off its seat and
allows pressure to flow through the intermediate
pressure port K into the chamber above the piston L.
5. The piston then moves downward, overcoming
resistance of the main disc A, forcing it off its seat.

9. As the outlet pressure falls, the pressure in the
diaphragm chamber also falls, with the result that
the regulating spring tension again deflects the dia­
phragm and moves the auxiliary valve off its seat.
10. The entire cycle of operations is then repeated.
1 he cycle is automatic and practically instantaneous;
there is no lag between operations.

Recommended piping arrangement Automatically maintained pressure

When the handwheel is set to obtain
any desired outlet pressure, this
pressure is maintained within close
limits if the quantity of steam or air
being used remains fairly constant.

Continually proportioned flow

When steam or air is being used in
the outlet system, the regulator
actually operates in a "floating" posi­
tion; that is, both the main disc and
the auxiliary valve move back and
forth without pausing at any one
position, and thus continually pro­
portion the flow of steam or air to
satisfy the cutlet requirements.

— 247

Bronze Pressure Regulators

characteristics: These regulatorsFundamental
should not be confused with ordinary reducing valves.
They will not allow the outlet pressure to build up
to the inlet pressure when no steam or air is being
used in the outlet piping. Reasonable fluctuations ot
the inlet pressure do not affect the outlet pressure.
The regulators feature a wide range of available
reduced pressures, simplicity of operation, and easy
accessibility for inspection and repairs.
Locking: Each regulator is equipped with a locking
device to permit protection of the pressure setting
against tampering. Locks are not furnished.
Outlet pressure ranges: Regulators are fitted with
regulating springs and diaphragms to suit any one
of the following ranges of outlet pressures’

1 to 10 psi 5 to 30 psi 20 to 100 psi 90 to 200 psi

How to order: Specify the size of the regulator (or
capacity desired; see pages 248 and 24a) and the
outlet pressure. Regulators suitable for steam will
be furnished unless "air service" is specified.

For description, operation, and recommended
installation, see the preceding page. For steam

and air capacities, see the next two pages.

Prices on Request

Maximum Inlet Pressures
250 psi steam, 450 F 250 psi air

Recommendations: Crane
Bronze Pressure Regulators
have been specifically de­
signed to provide accurate,

automatic pressure regulation on steam and air.
They are particularly suitable for use in modern
process work, on vulcanizers, cookers, dryers, paper
machines, heating systems, air tools, air blasts, and
many other services. They may be used to reduce
pressure to engines and pumps if ample receiver ca­
pacity to eliminate pulsations is provided between
the engine or pump and the regulator.
The No. 960 should not be used where the outlet pres­
sure desired is more than 80% of the inlet pressure..
Materials: Quality materials are used throughout
The valve body, piston, piston cylinder, and piston
chamber cap are Crane Special Bronze (ASTM B 61).
The discs in the main and auxiliary valves are Crane
Exelloy. The valve seat is Crane No. 49 Nickel
Alloy. The regulators have malleable iron union
rings and tailpieces on the inlet and outlet ends.

No. 960
Pressure Regulator

Weights and Dimensions
Size

Inches

No. 960
Pounds

Each

1 Dimensions, Inches

A B c D

y2 10 7 sy8 33/8 6
% 12 8i/4 53/4 3% 61/4
i 16 9>/s 6% 4 7>/4

l’/4 21 9% 7 4i/2 7y2
1V2 26 103/4 8 5 7y2
2 34 12 9y8 5% 7*/ 2

22

Characteristics of Crane Pressure RegulatorsOperating
A pressure regulator should be chosen on the basis
of its capacity to provide the rate of flow required in
the outlet piping. The nearer correct it is to the
proper size, the more trouble-free it will be and the
longer it will last. A regulator that is too large is not
only subject to extreme throttling and undue wear
but may also supply steam or air in surges, causing
pulsations. A regulator that is too small, particularly
on low pressures, will dance and chatter.
Best results are obtained when the regulator is
selected to supply flow rates that are approximately
50 per cent of the maximum obtainable through the
regulator. This condition keeps the disc unseated—
keeps it properly throttling the flow by holding the
disc in a "floating" position—while at the same time
permitting variations in flow demand in either direc­
tion. In addition, the damaging effects of wiredraw­
ing and the danger of having small particles of
foreign matter adhere to the seating surfaces and
cause an increase in the outlet pressure, are sub­
stantially reduced.
Theoretically, if the flow demand remained fixed at
all times, it would be possible to select a regulator
(an orifice would give the same results) that would
deliver the required amount of steam or air at exactly

the desired outlet pressure. Actually, however, such
ideal conditions seldom exist, because the flow demand
in outlet piping varies with many factors, such as
shut-off intervals, number of pieces of equipment in
operation, warming-up periods, etc. Under practical
operating conditions, therefore, when a regulator is
set for one condition of flow demand and this condi­
tion changes, the regulator will strive automatically
to compensate for the change, but in so doing will
produce some variation in the outlet pressure. An in­
crease in demand will cause a decrease in the outlet
pressure, up to the point where the regulator is de­
livering its fullest possible capacity; in other words,
is providing no regulation at all, if the demand is
great enough. A decrease in demand will cause an in­
crease in the outlet pressure, up to the point of the
actual outlet or dead-end pressure setting on the
regulator, if the demand ceases entirely.

Important: Select the regulator on the basis of its
capacity. See pages 248 and 249 for capacity tables.
Orders should always specify the desired outlet pres­
sure. The regulator is then equipped with the proper
springs and diaphragm as indicated under "outlet
pressure ranges above; the regulating wheel per­
mits adjustment throughout the range.
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No. 960 Pressure Regulators — Steam and Air Capacities

For description and dimensions, see the preceding two pages.

For capacities, see the facing page.

Explanation of data in table: The steam and air
capacities of Crane No. 960 Bronze Pressure Regu­
lators are shown in the table on the facing page. An
explanation of the data in the table follows:
Inlet Pressures

Inlet pressures for each regulator size are shown in
convenient increments from 30 to 250 psi.

How to use the table: Unlike most capacity
tables, Crane’s has been designed to show accurate
and complete capacity ratings under any combina­
tion of varying operating conditions.
Example: Assume a regulator is desired that will
reduce an inlet steam pressure of too psi to approx­
imately 40 psi on the outlet and deliver steam at a
normal rate of 225 pounds per hour.

Pounds Change tn Outlet Pressure
To Obtain Rate of Flow

The values in these columns indicate the rate of flow
or capacity at various pounds change in outlet
pressure; the values apply to any outlet pressure.

22
For example, assume that steam at 100 psi is to be
reduced through a J^-inch regulator to a maximum
or dead-end outlet pressure of 20 psi. Referring to
the ^2-inch size in the table, read the rates of flow
for steam indicated to the right of "100 psi inlet
pressure". Then:

At 19 psi outlet pressure (1 pound decrease), the
regulator would deliver 41 pounds of steam per hour.
At 18 psi outlet pressure (2 pound decrease), the
regulator would deliver 70 pounds of steam per hour.
At 12 psi outlet pressure (8 pound decrease), the
regulator would deliver 225 pounds of steam per hour.

In this example, if the selected maximum or dead-end
outlet pressure were 6o psi (or any other pressure)
instead of 20 psi, the rate of flow or capacity at a 1,
2, or 8-pound change (or decrease) would still be 41,
70, and 225 pounds respectively.
Heavy Black Lines In Table

The heavy black lines running at right angles in the
table indicate the point for each inlet pressure, at
which the regulator is at approximately 50 per cent
of its maximum capacity. For instance, in the
example above, the J^-inch regulator at an 8-pound
decrease in pressure is delivering 225 pounds of steam
per hour; the value "225 pounds" is immediately to
the left of the heavy black line and is slightly less
than half of the maximum capacity of the regulator.
The normal flow demand of the outlet system should
correspond with the capacity of the regulator as
shown near the black line. 1 his assures the use of
a regulator which will function properly and will
provide practical variation in lower or higher capac­
ity when the flow demand varies from normal.
Maximum Flow—-No Regulation

The values in this column indicate maximum rate of
flow at the various inlet pressures. Maximum rate of
flow occurs when the flow demand is so great that the
outlet pressure has dropped to the point where the
regulator is delivering full capacity (no regulation).
These values are listed to enable correct sizing of
the safety valve which should be installed in the
outlet piping. For proper protection and maximum
safety, the safety valve should be capable of discharg­
ing at least the maximum flow through the regulator.

1-inch regulator is too large
Adjusted for 40 psi maximum or dead-end outlet pres­
sure, a i-inch regulator will deliver the desired
rate of flow at about a 2-pound change between
dead-end and normal-flow outlet pressures, but it
would be too large for most satisfactory operation.
%-inch regulator is also too large
The 54-inch regulator would also deliver the desired
rate of flow at about 36 psi if adjusted to 40 psi
dead-end outlet pressure, or at about 40 psi if ad­
justed to 44 psi dead-end outlet pressure (4-pound
changes). However, this size should be rejected
also, since like the i-inch, it is too large for the
conditions.
%-inch regulator fulfills requirements
The J^-inch regulator adjusted for 40 psi maximum
or dead-end outlet pressure will deliver the desired
rate of flow when the outlet pressure has dropped 8
pounds or is 32 psi. This regulator would also have
additional capacity .... up to 410 pounds per hour
with an outlet pressure of 20 psi .... for warming-up
periods. At the same time, it will have an ample
range of lower capacity at 35, 36, 37, 38, or 39 psi
outlet pressure, when the required rate of flow is less
than normal. The J^-inch regulator with an outlet
pressure of 40 psi is ideal for the conditions.
If originally adjusted to 48 psi maximum or dead-end
outlet pressure, this regulator would deliver the
desired rate of flow at 40 psi, but the pressure in
the outlet would build up to a maximum of 48 psi
when the flow demand ceased entirely. Conse­
quently, the J^-inch size with a 40 psi dead-end
outlet pressure is the better choice.

Choosing the proper regulator: The regulator
shouId be chosen on the basis of its capacity to pro­
vide the desired rate of flow without requiring man­
ual attention of the regulating wheel. Make sure the
regulator operates within acceptable limits of varia­
tion x’tween dead-end outlet pressure and actual
outlet pressure, under the desired flow conditions.

-se o the regulating wheel can, of course, narrow
nese limits if manual adjustment is made following

changes in flow demand.
I he regulators are not recommended for use where
the desired outlet pressure is more than 80 per cent
of the inlet pressure.

additional information essential to the selection
e pioper regulator, see the preceding page.
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No. 960 Pressure Regulators — Steam and Air Capacities

mum

Psi 12 31 2 10 12 15 204 5 8 lation

12

35

13b 1/5; 2151 320, 3851 435 495 580 610
165' 215! 270; 410! 485j 540 605! 685 710

175

460

1070 1210 1255 1875

700

650! 745 870435

inch
440 510. 760

1425,1660 1750495 620 915

187512125 2200

14651220
2120 2445

1600; 1930.2200 2500 2905 3070 4290
. -» <a innm term 11 rfl 13 1 n

880 1080

A “ w Z V * 'Jt.U J X vj A * w
152 295 420, 540 665 990 1195
170 340 510 665 835 1270 1505

480
495

2690 3150 3310
3285 3720 3855

415
445
480
515

210
215

435
480
520
565

465
540
620

520
575
630
680
860

225;
230i
240,

2360
2930

460! 535; 565
495^ 580 610

357
364
373

530
545
560

1470
1600
1730
2015

125
150
175
200

235
245
255
265

1200
1400
1600
1640
1680

205
210

400
405
425

187
228
270
311
353
394
436
478

119
126
140

10
10

18
19
20
21
22

406
455
497
530
670

910
965

248
274
300

%
inch

28
30
31
32

610
625
640

625 720 800
645 750 845
670 775 895

1 105 1280
1210 1390
1305 1520
1410 1650
1720 1945

143
170
195

3/4
inch

710 825
735 855
770 890 1025

55
57

600, 690 795! .. I
6651 750 865 920

13
14
15

Inlet
Pres­
sure

U/2
inch

38
41
45
48
59

Size
of

regu­
lator

l*/4
inch

1465!
1520!

108: 135, 165 245! 2951 340 390 450 ..
U7j 150, 185 270 3251 375 425 490 520

235 | 335
255 365
275 1 390

695 840 970
770 92O|1O65
840 1010 1150
910 1095 1230

1170 1375 1535

270
280

Pounds Change in Outlet PressureTo Obtain Rate of FlowPounds Change in Outlet PressureTo Obtain Rate of Flow

27
29
34
37
39

265
310
355
365
370

Rate of Flow of Free Air
In Cubic Feet per Minute, at 70 F

126, 160; 200: 295i 355i 405
135j 175i 2151 320: 385' 435

Interpolate for rates of flow
at intermediate pressures

865 1080 1320 1960 2360 2720 3120 3600 . .
"" 1200 1480 2160 2600|3000 3400 3920 4160

1800: .. ..
1840 2160 ..
1920 2240 ..
2000; 2320'2560[ .. I
2080 2400 2720 . .
2160 2480 2880 3280

370 445 665 7751 900 990 .. |
380 455 680 805 930 1055 .. j
390 465 700 835| 960 1115 1270,

515; 5b5 ;
530; 600 .. 1
550. 635 725;

23
24 34
26

Rate of Flow of Saturated Steam
In Pounds per Hour

1845 ------ -------- ..
2035 2310 2660 2825

1055 1210 1395 .. j
1165 1320; 1520! 1610
1255 i:?:::---------
1350 1535! 1800; 1890
1675 r----------------

mum
Noregu- ;lation

935 ____ _________ - _ _____
1010 1280 1600 2360 2840 3240 3680 4280 4520
1080 1400 1720 2560 3080 3480 3960 4640 4880
1320 1720 2160 3280 3880 4320 4840 5480 5680

94! 119| 144! 215
971 122! 147; 220

100j 125; 150; 225

380 440
390
400 480

1005
1085
1165
1465

3 | 4 | 5 [ 8

424 ............
4961
570; ....
575: 650 735
590 j 680 790

610 735 845 965
670 805| 930 1055

1140
1230
1505

10 , 12 15 20 25

1575'1740, ..
1630(1845 ..
168511955,2225

Explanation of table,
page 248

1330'1600
1465,1765
16u0iiv3ui
1740 2090
2225 2635

69 94 .. ..
78 I 110 .. ..

126 ....
127! 143 163
1311 150

250 290i 320 ..
260 300' 340, ..
270| 310! 360 410

1890 .. .. .. !
1960 „ .. 1 .. I
203012240; ..
2100 2380 .. ..
2170,2520 2870 ..
2380 2730 3150 ..
2625 2975 3430 3640
283513220 3745 3955
3045 3465 4060 4270
3780 4235 4795 4970

42 G GIG 703 915
465 575 835 1010
*'•" 1100

16
16
17
18
20

530
650
770
880

1000
1120
1240
1360
1650
1950
2240
2545
30KI

715 ___ _______  ____
770 875'1025 1080; 1585
955 1*>CCi  1O7C

980
1085
1190
1440
1710
1960
2225
2630

340
390
420

Description and operating characteristics,
pages 246 and 247

280
310
340
350 430 6351 715 835
360 435 6cnl R7ft

190 240! 290
205! 265; 325
225 285, 355
240 310 380 „
290! 380 480! 725

70! 901 110 150
80i IOOI 125. 175
85j 110H351 200
88! 1131 138 -----
91| 116! 141

695
770
845

1025
1210

815 945'10001 1400

27
29
31
33
35
37
39
41

294
301
308
336
371
399
435
530

50
55
58
60
62
64
68
70

1575
1610
1680
1750
1820
1890
2065
2275
2485

124
142
150
155
160
165
170
175

195
220
240
245
250
255
260

41
42
46
48
51
60
65
69

160
175
195
200
205
210
215
220 265

30
40
50
60
70
80
90

100

215
250
265
275
280
"290
300
310

4860
5755
1310
1595
1890
2175
2470

115 200
121
127
133
140
146

2760
3050
3345
4060
4795
5530
6265
7420

510 645 78011165 1360
525 660 800 1195 1410
545 680 815
585j 735 895
635! 815
685j 870
735 950
895! 1165
4901 630
560 700
595' 770
615; 790
6351 810

56
59
62
65
68
7T
74
81

76
82
88
95

110
89
97

103
106
110
113
120
124
135
145
155
170
195
155
170
180
185
190

580
685
790
895

1060
330
405
480
550
625

231
238
245
266
287
315
336
413

, 580
1 705
! 835
! 965
; 1095
I 1220
! 1350
I 1480

I 23
! 25
! 27

I 28
28
30
32
35

I 31
31
34

I 37
37
40
43
47

125
150
175
200
250

30
40
50
60
70
80
90

100
125
150
175
200
250

30
40
50
60
70
80
90

100
125
150
175
200

48
53
57
62
76
57
62____
69 85
71 87
73 88

43
45
47
49
55
48
51
55
58
62
65
69
73
76
80
83
87
97
84
90
96

102
108

1800
2125
2450
2775
3285
1015
1240
1465
1690
1915
2140
2365
2595
3150
3720

74 I 90 1 135| 158 182 202
76 92 138 163 189 214
78 94 142 170; 196 227j

1020 ..
1120 . .
1220 1290
1330 1400
1440 1510
1700 1765

424
464
520
570
610
770

6601 835
680| 855
700! 875
755 945 1155
820 1050 1295
880 1120 1400 zuoa xioo
945 1225 1505 2240 2695

1155 1505 1890 2870 3395

384
392
400

408

560 720 880
640 800|1000
680
705 905 1105
730 930 1130
750 950 1150 1720
775 975 1175 1760
800 1000 1200 1800

133
140
147
154
161
168
182
189
203
238
259
273

770
875
945
965
985

1505
1540
1575
1715
1890
2065 735 880,1010

800 960 1080
1020 1205:1345

312
352

181 321 44
18 1 34 j 50 1
19 1 35 I 53 j
21 37
21 39

58
60
62

50 i 84
50
53
56
62
54
54
60
65
65
71
76
81

147
157
185
201
212

32
35
39
40
41

51
52
53

39
44
48
49
50

33 42
43
44

90
105
115
121
98

103
109
114
119
125
130
141

87
87
92
98

109
70 J 126
70
77
84
84
91
98

105
112

1050
1225
1400
1435
1470

1010
1030
1050

58
65
71
76
96

53 ..
62 ..
71 ..
72 81
74 85

92

....................... 66

....................... 81

....................... 96

....................... 110
99....................... 125

76 89 103 114 140
78 92 107 121 155
80 96 111 128 146 170
87 105 121 138 IbO 206
96 115 133 151 174 184 244

105 126 144 163 190 200 280
114 137 154 176 206 216 318
146 172 192 215 243 Lol 376

258

I b7
I 73
i 80
: 85

104

85
94

101
110
135

103
115
126
135
170

154 186 214
235

244
267
289
312
380

283
308
336
365
430

326
354
382
446

365
432
495
565
6b5

170
186
202
258

204
225
242
304

255
273
340

77 99 121 164. .. • • 205
: 87 109 136 192 251
: 93 121 149 220 298

96 124 152 223 251 285 341
1 99 127 155 229 264 307 .. 388

102 130 158 236 276 319 353 434
■ 105 133 161 242 285 332 375 480
I 109 136 164 248 298 344 397 453 525

118 149 180 270 326 375 428 496 b40
127 164 202 298 356 412 468 540 570 755

| 140 177 220 326 390 446 505 590 620 870
149 192 236 353 425 477 545 640 670 985
183 236 298 453 533 595 665 755 780 1165
136 174 212 288 358
152 190 239 337 440
163 212 261 386 .. 520

1 168 217 266 391 440 500 595
174 223 272 402 462 540 . . 680

179 228 277 413 483 560 620 760
185 233 282 424 500 580 655 840
190 239 288 434 520 605 695 795 925

| 206 261 315 472 570 655 750 870 1120
. 223 288 353 520 625 720 820 945 1000 1325

244 310 386 570 685 780 885 1030 1085 1520
261 337 413 620 745 835 955 1120 1175 1725
320 413 520 795 935 1045|l 165 1320 1370 2040
175
196

224
245

273
308

371
434 565

: 210 273 336 497 670
I 217 280 343 505 565 645 770
' 224 287 350 520 595 695 . . 875

1220
1250
1305

30 145 270 380 490 595 815
40 155 300 435 545 680 950
50 170 315 460 595 735 1085
60 180 325 480 615 750 1115
70 190 335 495| 630 765 1140
80 200 350
90 210 370

100 225 380

30 190 350
40 205 385
50 215 405
60 230 420
70 245 435
80 260 450
90 275 475

100 285 490
125 300 530
150 315 575
175 330 615
200 345 665

| 250 385 770
1495 ; 80 144 200 256
1825 1 [ 80 152 224 280
2160 88 160 240 312
2490 i 96 168 248 320
2825 1 | 96 176 256 328
3150 | 104 184 264 336
3490 1 112 192 272 344
3825 1 120 208 280 352
4640 I 128 216 304 384
5480 | 128 232 328 424
6320 136 272 360 45b
7160 144 29b 384 496
8480 160 312 472 610

30 215 400
40 230 440
50 250 465
60 265 480
70 280 495
80 295 5102 90 310 545

inch 100 330 560
125 345 blO
150 360 655
175 375 705
200 390 760
250 440 880
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Inverted Open Float Steam Traps

No. 9810— 1 to 150 psi saturated steam

No. 9812— 1 to 200 psi saturated steam
No. 9814 — 1 to 200 psi saturated steam

Weights, Dimensions, Orifice Sizes, Maximum
Pressures, and Seat Numbers — Prices on Request

No. 9820 — 25 to 300 psi saturated steam

Trap No.
and

Pipe Size

Wt.

Lbs
Each

Over­
all

height
In.

Diam­
eter

In.

Ori­
fice
Size
In.

Max.
Pres­
sure
psi

Seat
No.

.059 150 16A
¥16 125 15A

No. 9810 8# 4i/2 5% %4 75 14A
J^-inch %2 50 13A

>/8 30 12A
%2 15 11A
3/32 200 26A
Vs 150 25A

No. 9812 23f? 7% 7>/Z %2 100 24A
’Xj-inch 3/ig 50 23A

% 30 22A
¥16 15 21A
%2 200 36A
¥4 150 35A

No. 9814 62p 1271G 8% S/16 100 34A
1 -inch % 50 33A

>/2 30 32A
% 15 31A

No. 9820
Jipinch 47 f 9% 8% 3/32

>/8
300
250

13A
12A

(Patented)
Range of Working Pressures

1 to 300 psi saturated steam

Recommendations: Crane Open Float Steam Traps pro­
vide a simple, trouble-free method for removing conden­
sate from steam piping, separators, and all types of steam
heated equipment. By draining condensate from steam
lines as rapidly as it accumulates, they prevent waste of
fuel and reduction of efficiency and, at the same time,
save many fuel dollars by recovering condensate for
heating, for hot water needs, or for return to boilers.
Construction: The traps are small, compact, and free
from complex operating mechanism yet feature high dis­
charging capacities. Extremely simple, their one moving
part is the float which actuates the disc through a simple
lever. The ball-type disc is guided to its seat and holds
pressure easily. The body has an internal inlet nozzle
which retains the water seal and precludes the possibility
of live steam passing through the trap. A small hole in
the top of the float allows air and other non-condensable
gases to accumulate at the top of the trap.
The cover or cap is bolted to the body, the joint being
fitted with a Cranite gasket. The No. 9810 has a lie­
inch raised face on the body and cap; the other traps
have a male and female joint. Bolts are arranged so that
the cap can be assembled in one position only, at which
the word “Outlet" on the cap is directly over that open­
ing on the side of the body.
Materials: The body and cap are cast iron on the Nos.
9810, 9812, and 9814, and Ferrosteel on the No. 9820.
These metals conform to ASTM A 126, Classes A and B,
respectively. The Exelloy renewable seat bushing and
fulcrum rod, and the 16 to 18 per cent chromium steel
ball disc offer excellent resistance to wear, erosion, and
corrosion. The float, lever, and lever supports are bronze
or copper.

Water in
Pot
Steam
Water in
Float

For added description
and capacities
see next page.

incoming
condensate fills float,
sinks it, and opens outlet.

Air
Bubbles

Vent Hole.

Water
Discharging |

Operation: The traps are
actuated solely by the rise
and fall of the float resting
on the accumulated con­
densate. The float is
buoyant when filled with
incoming steam and the
discharge valve is closed.
When incoming conden­
sate floods the float, it
sinks, thereby opening the
valve and permitting the
condensate to be discharged
by the effective pressure
Air or other non-condensable
gas vents through a small
hole in the top of the float
and collects in the upper
part of the trap At each
operation, this air or gas is
discharged. The entire cycle
of operation is practically instanta­
neous. If the condensate accumu­
lates at a rate equal to the trap
capacity, continuous discharge mav
occur; for these conditions, a larger
capacity trap should be used. See
"Capacity" on next page.

Outlet

Outlet

Trap closed—incoming steam under
the float buoys the float up, keep­
ing the outlet closed.

J '——™J
Inlet

251

Inverted Open Float Steam Traps
Capacity: Pipe size is not a factor in determining
capacity. Capacity is determined by trap design and
construction, size of seat orifice, and effective seat
pressure. The only force available to open the disc
against effective seat pressure in the trap is the
weight of the float multiplied by the lever arm at­
tached to the disc, and this is a fixed quantity for
any one trap. As effective seat pressure is increased,
orifice area must be decreased. If the area is too
large, the trap will fail to function; if the area is too
small, the trap will function properly but at reduced
capacity. Crane traps should be selected on the
basis of their ability to discharge the maximum rate
of condensation expected in the system.
Effective seat pressure: Effective seat pressure,
also known as "differential pressure", is calculated
by subtracting outlet pressure from inlet pressure.
When discharging into a vacuum, the effective seat
pressure is the inlet pressure plus 1 pound for each
2 inches of vacuum. Where inlet and outlet pressures
vary, use the minimum effective seat pressure to de­
termine the size of orifice for required capacity, and
use the maximum effective seat pressure to determine
the maximum pressure of the trap.

Safety factor: To assure intermittent discharge
and reserve capacity in event of errors in estimating
condensate load, a factor of safety (at least 2 to 1)
should be allowed between actual continuous dis­
charge capacity of the trap and the condensation rate
of the system. In fact, selecting a trap with three or
four times more capacity than expected is often con­
sidered good practice. Where heavy condensate
loads must be discharged in a short time, as during
warm-up periods, selection should be based on the
period in minutes required to evacuate the condensate.

Ordering: Each trap is available with one of several
sizes of seat orifices. Since capacity and maximum
pressure at which each trap can be used depend upon
the orifice size, selections should be made with care.
The maximum pressure at which each trap will oper­
ate is stamped on the trap cover. Traps will operate
at the lower pressures for which capacities are given
but not at pressures higher than the maximum.
When ordering, specify the trap catalog number and
maximum pressure. If the latter is not included,
specify the orifice size or seat number; see table on
preceding page. Capacities arc listed below.

22

Continuous Discharge Capacities in Pounds of Water per Hour
Effective

Seat Pressure
No. 9810 1 No. 9812 1 No. 9814 1 No. 9820

Orifice S ze. Inchc

.059 Ma 5/« V32 Vi Vtill’/k 1 H Ma y< Ve||’/Si ■A | Vie 1 Vi i Vi i *8 1 Vs
Maximum Pressure—-Pressure Marking on 1 raprounas perSquare Inch 150 | 125 1 75 | 50 | 30 1 15 || 200 | 150 i 100 | 50 ' 30 1 >5 | 200 | 150 | too 1 50 1 30 1 15 |! 300 250

2 3 & 4 240 370 955I1490 3815 5970 1

5 6 to 9 145 205 370 575 575 830]1475 2300 2300 3315 5890 9205

10 11 to 14 110 1 125 195 280 500 785 500 785 1130 2015 3145 1540i2015!3145|4530 8050 12580

15 135 155 240 345 615 955 345 615 955 1380 2455 3835 1880 ]2455]3835'5520 9815 15340

16 to 19 135 | 155 240 345 615 345 615 955 1380 2455 1880'2455!3835 5520 9815

20 21 to 24 155 | 175 275 390 700 390‘ 70011090 1575 2800 2140 280014370|6295 11190

25 26 to 29 175 195 305 440 785 440| 785|1225 1765 3140 2405 3140U895 7060 12540 785

30 185 210 330 475 850 475 850 1320 1905 3385 2595 3385,5290 7620 13350 850

31 to 39 185 210 330 475 475 850 1320 1905 2595 3385 5290 7620 850

40 41 to 49 215 245 380 545 545 970 1550 2180 2970 3880 6060 8725 545 970

50 240 270 420 605 605 1075 1690 2430 3310 4320 6735 9710 605 1075

5 1 to 59 240 270 420 605 1075 1690 3310 4320 6735 605 1075

60 61 to 74 260 295 460 660 1175 1840 3610 4715 7365 660 1175

75 285 325 510 710 1295 2030 3975 5190 8095 _____ 710 1295---- 76 to 89 285 325 710 1295 2030 _____ 3975 5190 8095 710 1295

90 91 to 99 310 355 795 1410 2205 4320 5645 8820 795 1410

100 325 370 825 1470 2300 4505 5880 9170 825 1470
—■—--------- 101 to 124 325 370 825 1470 n 4505 5880 825 1470

125 365 415 930 1655 ^5075 6625 930 1655

150
126 to 149 365

390
—

930
1000

1655
1770

— j5075
5435

6625
7100

______ — 930
1000

1655
1770----------- 151 to 174 ! 1 1000 5435 1000 1770

175 176 to 199 1 1105 “1 6005 1105 1955

200 1 ! 1170 6365 1170 2075

201 to 224 1 1 1170 2075

225 226 to 249 1 1 “1 _____ ______ 1270 2270

250 1 1 1310 2325
----- .— 251 to 274 I 1310

T75 276 to 299 1 1 1345

300 ________ _____ ... r 1375

Figures enclosed by heavy block linos show most advantageous capacities for each orifice. For example, assume a
trap is needed on a 15-pound line to discharge (including safety factor) 250 pounds of wafer per hour against 5 psi
outlet pressure (10 psi effective seat pressure).... the Na. 9810 would fulfill this need with orifices and capacities,
as follow,- 3/32-inch 280 pounds; 1/8-inch, 500 pounds; or 5/32-inch, 785 pounds. The latter figure (enclosed within
heavy black lines) wo’uld be the best choice from the standpoint of intermittent discharge, liberal safety factor, etc

Suggestions for
Installation;

see page 253.
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252
Air Vent or Water Drain Valves

Ball Float Type

Cross Section

Range of Working Pressures

As Air Vent Valve
1 to 30 psi or 10 to 150 psi

(maximum pressure is marked on cap)

As Water Drain Valve
1 to 30 psi or 10 to 125 psi

22

No. 976 or No. 977
Air Vent or

Waler Drain Valve

Recommendations: These simple, effi­
cient, and economical devices automatically
remove air from water piping, oil piping
and pressure vessels, or water or oil from
compressed air systems.
The valves should not be used on steam
lines. For rapid drainage of condensate
from steam lines, use Crane Inverted Open
Float Steam Traps described on pages 250
and 251.

Air vent valve: To remove air from water
or oil-laden systems, the valve should be
installed at the highest point in the system
where air will collect. Normally the valve
is filled with water or oil; as the air accumu­
lates, it displaces the liquid in the body

causing the float to drop and the valve to open. As the air is dis­
charged and the water or oil re-enters the body, the float rises and
closes the valve to prevent escape of the liquid.

Water drain valve: To remove water or oil from air-laden systems,
the valve must be installed in an inverted position (with cap down)
at the lowest point in the system. The cycle of operation is the
reverse of that described in the paragraph above. It is recom­
mended that a Y-pattern sediment separator be installed in the line
leading to the drain valve (see typical installation on page 253);
for description of sediment separators, see page 254.

Materials: The valves are ruggedly constructed. Their body and
cap are made of cast iron conforming to ASTM A 126, Class A; the
body-cap joint is fitted with a Granite gasket and is bolted. The
ball-type disc, made of 16 to 18 per cent chromium steel, is guided
to an Exelloy seat. The ball float is copper.

Capacity and pressure range: Each valve is furnished with one
of two sizes of seat orifices. The size of the orifice determines both
the discharge capacity at various effective seat pressures and the
pressure range of the valve, as indicated in the adjacent table.

Selecting the proper valve: Select a valve on the basis of its
capacity. I o assure intermittent discharge, allow an ample factor
of safety (at least 2 to 1) between the maximum capacity required
for the system and the continuous discharge capacity of the valve.

Ordering: Orders must specify the catalog number, the maximum
operating pressure, and either the orifice size or seat number.

Installation suggestions: For installation suggestions, see piping
layout and explanation on page 253

Prices: Prices are furnished on request.
Suggested insfadation .... page 253

Weights, Dimensions, and
Continuous Discharge Capacities (70 F)
Catalog No. No. 976 No. 977
Pipe Size In. ¥2 ¥

Height In. 7¥s

Diameter In. 5¥s 7¥2

Pounds Each 9.0 25.0
Orifice Size In.
Seat Number

5/32
11A

%4
14A

¥16
23A

¥32
26A

’Effective
Seat Pressure

Capacities as
Air Vent Valve

Pounds per Cubic Feet of Free
Square Inch Air per Minute

1 2.3 3.3
2 to 4 3.2 4.6
5 to 9 5.0 7.2

10 to 14 7.0 1.8 10.0 2.6
15 to 19 8.7 2.2 12.3 3.1
20 to 24 10.0 2.5 14.4 3.7
25 to 29 11.6 2.9 16.5 4.2
30 13.0 3.3 18.6 4.7
31 to 39 3.3 4.7
40 to 49 4.0 5.8
50 to 74 4.7 6.8
75 to 99 6.6 9.4

100 to 124 8.4 12.0
125 to 149 10.2 14.7
150 12.0 17.3
*Effective Capacities as

Seat Pressure Water Drain Valve
Pounds per
Square Inch

Pounds Water per Hour
(Inverted Position)

1 270 385
2 to 4 370 535
5 to 9 575 830

10 to 14 785 195 1130 280
15 to 19 955 240 1380 345
20 to 24 1090 275 1575 390
25 to 29 1225 305 1765 440
30 1320 330 1905 475
31 to 39 330 475
40 to 49 380 545
50 to 74 420 605
75 to 99 510 710

100 to 124 575 825
_ 125 650 930
’Effective seat pressure is the net difference
between the valve inlet and outlet pressures.

Installation of Steam Traps,
Air Vent Valves, and Water Drain Valves

253

Use Crane Plug Type Disc
Globe or Angle Valves

for all throttling services.

Crane Inverted Open Float Steam
Traps, Air Vent Valves, and Water
Drain Valves can only be used for
discharging to regions where the
pressure is less than that in the
trap or valve. They can be used to
discharge into a back pressure or
vacuum, but the pressure rating
of the trap or valve must be greater
than, (a) the difference between
the back pressure and the inlet
pressure, or (b) the sum of the
vacuum and the inlet pressure. For
complete description, capacities,
etc., see pages 250 to 252.

Each trap and valve is thoroughly

Outlet
one

Globe Valve

Gate Valve

Outlet

Check Valve

Gate
Valve

Blow new lines clear of all foreign
matter before installing traps, air
vent valves, or water drain valves.

System
To Be
Vented

Sediment
Separator

Installation of steam traps: Wherever possible, install the trap
below the lowest point in the system, with the line leading to the trap
pitched downward to assure good drainage. Use a sediment separator
just ahead of the trap to prevent scale, sediment, and other foreign
matter from entering the trap and interfering with proper operation;
a valve on the separator will make it possible to periodically blow-out
accumulated foreign matter. The gate valves in the inlet and outlet
lines, when shut, permit isolating the trap for inspection and cleaning.
If only the gate valve in the outlet line is closed, the test valve can be
opened to observe the operation of the trap; if the trap is functioning
properly, there will be no flow of water between periods of discharge,
nor any flow of steam. A by-pass line
with a globe valve makes it possible
to rid the system of condensate by
hand throttling while the trap is out
of service. A check valve (not illus­
trated) should be used in the outlet
or return line where two or more traps
are discharging into a common line;
trap be shut down, the check valveshould

will prevent back-flow from the remaining units.

Installation of air vent valves: Install the
valve at the highest point in the system, pitching
the inlet line upward to the vent valve. A gate
valve in the inlet line and the check valve in the
outlet make it possible to isolate the valve for
cleaning and inspection. The check valve will
not allow air to pass back into the system; with­
out it, the air vent valve will also act as a vacuum
breaker. The globe valve permits venting by
hand throttling when the gate valve is shut.

Installation of water drain valves: The instal­
lation for the water drain valve is similar to that of
the air vent valve, except it is inverted and is in­
stalled at the lowest point in the system. Since
foreign matter tends to collect at low points, the
use of a sediment separator with blow-off valve
also is recommended.

: Drain
Valve

and carefully tested before ship­
ment. Properly selected and in­
stalled, they will give many years
of satisfactory, efficient service.
The illustrations on this page show
a preferred, typical piping arrange­
ment for each. The piping is de­
signed so that the trap or valve
is accessible for the periodic in­
spection and cleaning usually re­
quired of any automatic device.

yui "'P
■ Air i
I Vent
Valve

System
To Be

Drained
Check Valve

Blow-Off

Globe Valve

Typical Piping Arrangement
for Air Vent Valve

22

Do not install an air vent or water
drain valve where it can freeze.

Typical Piping Arrangement
for Water Drain Valve
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Y-Pattern Sediment Separators
Iron Body

No. 988’/2, 1 25-Pound
No. 99O’/2, 250-Pound

Iron separators have a
screwed cap on sizes 1 Cl­
inch and smaller as shown;
larger sizes have a bolted
cap (see section at right).

Features: Simple design, rugged construction, and large screen­
ing area make the separators exceptionally efficient. Internal
parts are readily accessible. The separators not only prevent
passage of foreign matter, but also furnish a pocket for its accu­
mulation, from which the matter can be easily removed through
the blow-off connection. The connection is fitted with a plug.

Crane Y-Pattern Sediment Separators
protect equipment against damage from
dirt, grit, scale, and all foreign matter in
steam, water, air, oil, and gas lines. The
No. 944 D is used where severe services
require the strength
and durability of
steel.

Working Pressures

Separator
Saturated

Steam
Cold Water,
Oil, or Gas

Iron 125-Pound
250-Pound

125 psi
250 psi

200 psi
500 psi__

Steel
Rated for 600 psi steam, 900 F

Other ratings same as 600-Pound Steel
Screwed Gate Valves; see page 11 8,

Materials: Iron body separators are furnished with a screwed Typical Cross Section
bronze cap on sizes i J^-inch and smaller and a bolted iron cap (iron Body, Bolted Cop)
on larger sizes.

Templates for drilling... .poges 327 ond 32s

Weights and Dimensions — Prices on Request
Catalog
Number

and
Type

Size

Inches

Weights

Pounds
Each

Dimensions, Inches
End to
end or

face
to face

Center
to ex­
treme

bottom

Size
of

blow­
off

y4 1 3y4 zy4 %
% 1 3i/4 2% 3/s
¥2 2 334 23/4 3/8

No. 9881/.
3A

1
3
5

4%
5

3
334

y2
¥4

Screwed 1% 7 6 41/2 ¥4
iy2 10 7 51/4 1
2 22 8% 8 1
2% 33 10 9% iy4
3 46 uy2 IOI/2 1%
y2 2 33/4 2¥4 %

No. 990% ¥4 4 41/4 3 y21 6 5 3¥4 ¥4
Screwed iy4 9 6 41/2 3/4

iy2 13 7 51/4 1
2 17 8% 8 1
2 35 103/4 8 1
2% 46 n% 9% iy4

No. 989>/2
3 64 131/4 IOI/2 iy4

120 16% 13 Jd/4
Flanged 5 165 18 15 1%
F & D 6 220 20% 16% 1%8 360 25 20 2

10 615 31 241/2 2
— 12 1125 34i/2 28 2

2 40 111/4 8 1
2% 60 121/2 9’/4 iy4

No. 991% 3
4_

85
140

14
17

IOI/2
13

1%
1%

Flanged 5 215 19 15’/2 iy2F & D 6 285 21% 17 i*/ 28 490 26 201/2 2
10 830 33 25 2

---- .—----- 12 1200 36 28 2
No. 994 D y2 5 3% 3% y2
600-Pound 34 7 4’/4 4 y2

Screwed 1 10 5 4% ¥4
1% 15 6 5’/2 ¥4,

Cast Steel

Screwed

No. 994 D, 600-Pound

Hanged

No. 989%, 1 25-Pound
No. 991 '/z, 250-Pound

Cast steel separators have a
body and bolted cap made of
carbon steel (ASTM A zt6,
Grade WCB). The joint be­
tween the body and cap, of the
male and female type, is equip­
ped with a metallic gasket;
Triplex Steel studs are used.
Screens: The strainer element
is a Monel mesh screen rolled
into the shape of a cylinder.
The ends are reinforced. One
end fits into a recess in the
diagonal wall of the body and
the other is retained by the
cap. The screen is secure; it
will not loosen in service.
The mesh type of screen is fur­
nished for greater efficiency

and increased screening area. The screening area in
Crane Separators, much greater than the area of the
pipe (more than 500 per cent on the 20 mesh screen),
assures free fluid flow with minimum pressure loss.
I f not otherwise specified, separators are furnished with
a 20 mesh Monel screen (400 holes per square inch)
suitable for steam, water, and medium or heavy oils.
When specified, separators will be furnished with a
40 mesh Monel screen (iboo holes per square inch)
suitable for steam, air, gas, gasoline, light oils, and
Grades 1, 2, and 3 fuel oils. To strain dirt from air or
gases, a 40 mesh Monel screen packed with Everdur
wool is recommended.
Finer mesh screens, perforated screens, or screens
made of steel or 18-8 Chromium-Nickel Alloy can be
furnished when orders so specify.
Flange dimensions and drilling: Inlet and outlet
flanges on No. 989^ Separators conform to American
Cast Iron Flange Standard, Class 125 (B16.1-1948);
on the No. 991^, the flanges conform to American
Cast Iron Flange Standard, Class 250 (B 16b-1944).
Flanged sediment separators include facing and drill­
ing (F & D) to the Standard applying. They can be
furnished faced only, when specified.

f

i

I

i

(

Crane-Swartwout Cast Iron Exhaust Heads
255

Durable, non-corrosive exhaust heads for thorough,
removal of water and oil from exhaust steam lines

Water and oil entrained in exhaust
steam frequently necessitate costly
maintenance on roofs and side walls of
buildings. When discharged directly
from the pipe to the atmosphere, the
water and oil tend to rot roofs and
walls during warm weather . . . and
form unsightly accumulations of ice
and grime during cold weather.
Features: Rugged, non-corrosive
Crane-Swartwout Exhaust Heads ef­
fectively remove practically all mois­
ture and oil from exhaust steam; only
clean, dry steam is discharged to the
atmosphere. The exhaust heads
neither interrupt nor slow down the
flow of steam. There are no plates,
grids, screens, or other parts to
cause flow reversals, velocity heads,
vibration, or noise.
Materials: The body and cap are
made of cast iron conforming to
requirements of ASTM Specification
A 126, Class A. The body-cap joint
is equipped with a gasket.

Design: The heads feature an ex­
clusive helico-centrifugal principle of
design. The internal area is con­
structed to impart a swirling motion to
the flowing media; liquids and solids
contained therein are then hurled . . .
by the resulting centrifugal force . . .
to the outer walls of the exhaust heads
and, subsequently, gravitate to the
drain for controlled disposal. There
is no restriction of the vapor flow.
The exhaust heads will not crack nor
corrode, and require no attention or
maintenance. They are exceptionally
durable and ornamental. Once in­
stalled, they will last indefinitely with
no need for replacement except where
plant expansion requires the use of a
larger size. In such cases, the old unit
can be relocated on another applica­
tion with no loss of efficiency.
Drip pipe: The exhaust heads are
equipped with a drip pipe (see sizes in
table); the pipe should be carried full
size to the catch basin or sewer.

Weights, Volume, Dimensions, and Capacity — Prices on Request
Size Weight, Each Volume

Crated

Cubic
Feet

Dimensions, in Inches Capacity
(*)

Pounds
Exhaust
Steam

Per HourInches

Net

Pounds

Gross,
Crated

Pounds

Dia.
across
Body
Lugs

B C D E

No. 901—Flanged, F & D

No. 900—Screwed

1 18 20 .5 9 7¥4 81/2 % 21/8 160
iy4 18 20 .5 9 7¥4 8% % 2% 160
iy2 18 20 .5 9 7¥4 8 ¥2 % 2% 160
2 28 35 .9 IOI/2 91/g 103/4 3/4 3716 380
21/2 28 35 .9 IOI/2 9% IO3/ 3/4 3716 380
3 34 52 1.5 uy2 91 ¥16 IO’/ 3/4 33/4 800

31/2 34 52 1.5 n % 9’¥16 IO’/ 3/4 33/4 800
4 42 64 2.0 13% 113/4 121/g 1 4¥16 1,280
5 65 93 2.8 15 13% 13 1 53/8 1,600

‘Based on recommended velocity of 5000 feet per minute at atmospheric pressure

6 80 126 3.7 17 16 133/4 1 6¥16 2,300
8 135 235 7.5 195/g 18% 18 Vs 1% 75/8 4,000

10 232 365 13.5 241/z 23 215/g 2 93/8 6,300

12 385 470 24.5 301/4 28% 243/4 2% 113/4 9,100
14 480 647 30.0 3iy2 301/2 265,8 2% 123/8 11,800
16 710 925 39.0 36 34% 313/g 3 14 14,700
18 970 1160 52.0 39% 37% 33% 3 155/g 19,400

20 1125 1485 66.0 43¥4 411/4 383/g 3% 163/4 23,400
24 2500 2900 122.0 591/2 56% 46 4 191/2 34,000
30 3200 4650 240.0 641/2 613/4 57% 4 24 54,000

Sizes 5-inch and smaller have a
screwed connection, as shown in
the partial section............. larger
sizes have a flanged connection.

No. 900, Screwed
No. 901, Flanged

B-

Flanged end: Dimen­
sions and drilling of the
end flange of the No. 901
conform to the American
Cast Iron Flange Stand­
ard, Class 125. Bib. 1-
1948.
The No. 901 is regularly
furnished faced and drilled
(F & D); the bolt holes
are drilled to straddle the
center line of the drip out­
let. When specified, the
end flange will be fur­
nished faced only.
Drilling templates. . . .page 327
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Bronze Water Gauges

Rough

Nos. 627 and 628 are ’/i-inch gauges
for pressures up to 100 psi. Regu­
larly furnished with standard centers
of 14 inches and 8 inches respectively.

Rough
No. 630
Polished

’/z and %-inch sizes for pressures
up to 175 psi. Regularly furnished
with standard centers of 14 inches

and 18 inches respectively.

’/z-inch size only; suitable for pres­
sures up to 250 psi and regularly
furnished with standard centers of

14 inches.

These newly designed bronze water gauges are
sturdily constructed to assure long, dependable serv­
ice. Quality materials are used throughout. The 100-
pound gauges are furnished rough; the 175 and 250-
pound gauges are furnished polished.
Materials: Except for the valve wheels, packing,
and glass, all parts are made of bronze, with the
valve bodies being made of bronze conforming to
requirements of ASTM Specification B 62.
The No. 628 has a Style L molded composition valve
wheel; the other gauges have Style F non-heat,
round pattern metal wheels. Valve wheels are
described on pages 278 and 279.
All gauges are equipped with high pressure glass
tubing 5^-inch in diameter and, at the bottom of
the lower valve, a J^-inch drain cock.

Standard centers: Unless otherwise ordered, the
gauges are furnished with the standard centers (cen­
ter to center of valves) indicated in the table below.
On special order, they can be furnished with shorter
centers or with longer centers (up to 36 inches).
Centers over 36 inches: When water gauges
with centers greater than 36 inches are required,
two gauges of shorter lengths, staggered on the
boiler, tank, or vessel are recommended.
Ordering: When ordering, be sure to specify the
quantity, pipe size, and catalog number. Also,
specify any center other than standard.
Other gauges: In addition to bronze water gauges,
'"u Crane l'ne 'nc'udes the all-iron liquid gauge
shown on the facing page and the corrosion-resistant
liquid level gauge shown on page 198.

Weights, Dimensions, and General Data — Prices on Request
Standard
Centers

Size
of

drain
cock

Valve
center

to male
end

Centers shorter or longer than standard can be furnished when
specified, refer to standard centers in description above

O. D.and
lengthG1 Suaiu |

rods

length j center
of guard ' to wheel,

rods j open

Dimensions, in Inches
Glass and guard rod lengths apply

only to gauges with standard centers
•Furnished

If Not
Otherwise
Specified

Finish Pressure
Class

Catalog
No.

Pipe
Size

1 nches

Weight

Pounds
Each

1 NJO (,77
Rough 100-Pound M ** j | No. 628 ’/z

2.0
1.7 )

Polished 175-Pound No. 630 */z
%

2.5
3.5

Polished 250-Pound No. 631 ’/z 3.0

O. D. and
length

of
glass

14-inch ‘
8-inch

5/sxl3
5/sx 7

3/lgxl6
3/16x10

2%
2%

1%
1%

%
i/g

14-inch
! 18-inch

%xl3
I %xl6%

3/igx16
3/i6x20

2%
23/g

1%
I’/z

y8
i/g

14-inch l_ 13 3/isx14 3 l3/4 ’/g

Corrosion-Resistant Liquid Level Gauge. . . .page 198 All-Iron Liquid Gauge. . . .page 257

257

All-Iron Liquid Gauges
With Special Lead Seat
300 psi liquid working pressure
300 psi air-under-water test

These all-iron gauges are recommended for
water, oil, ammonia, air, gas, and general
liquid service at pressures up to 300 psi.
The valve bodies are made of Crane Ferro-
steel conforming to requirements of ASTM
Specification A 126, Class B.
Ball check: Each main valve is equipped
with a ball check valve in their inlet end.
In the event the glass tube is broken, the
check valves close instantly and automati­
cally, preventing escape of fluid or gas.
Standard centers: The gauges, as regu­
larly furnished, have 15-inch centers (cen­
ter to center of valves). Centers up to
24-inch can be furnished on special order.

Bronze wafer gauges.....................................page 256
Corrosion-resistant liquid level gauge....page 198

Weights and Dimensions

No.
15861/2
Gauge

Pipe
Size

1nehes

Weight

Pounds
Each

Standard
Center

to Center
of Valves

Inches

Outside
Diameter

of
Glass

Inches

y2
%

7.5
8.5

15
15

s/g
%

Prices: Prices of complete gauges, as well
as prices of parts such as the lower and
upper valves, gauge glass, guard, rubber
gauge glass gasket, stuffing box washer,
etc., will be furnished on request.

No. 158614
Liquid Gauge

Special Lead Seat

Bronze Swing Joints
150 psi non-shock cold water, oil, or gas working pressure

The No. 300 bronze swing joint is designed
to make an adjustable connection in piping
to tanks and other apparatus where per­
manently fixed connections cannot be made.
Basically, the joints consist of an ell-
shaped plug held in the body with a nut and
washer. All parts are bronze to eliminate
any binding of the plug by corrosion.
Operation is similar to that of an ordinary
plug cock. The design of the body and port
assures free flow of fluid. There is no
restriction of port area regardless of the

Weights and Dimensions

No. 300
Swing
Joint

Size

Inches

Weight

Pounds
Each

Center
to

End

Inches

Center
to Center
of Pipe

Inches

*/4
%
*/z
%

1

.4

.5

.8
1.3
2.2

13/16
%

ll/16
l*/4
l’/z

1S/3Z
1®/16
19/16
1%
21/4

No. 300
Swing Joint

Prices
on request

angle at which the plug is turned. No
packing is used.

Safety Gas Vent Elbow
An all-weather gas vent with a non-clogging flexible screen

Crane’s Safety Gas Vent Elbow, completely
non-corrosive with its die cast zinc alloy
body and flexible stainless steel coil spring,
assures safe, dependable venting of gas
even in sub-zero weather.
In the normal (closed) position, the coil
spring serves as a screen. 1 he narrow slit­
like openings between the windings of the
spring keep out bugs, dirt, and other
foreign matter which might clog ordinary
rigid screen or bar type vents.
When gas is vented, the spring flexes out­
ward, enlarging the space between the coils
for fast, full-open venting of gas and

expulsion of foreign matter. In addition,
the flexing action of the coil spring per­
forms a self-cleaning operation.
The coil spring is deeply recessed for pro­
tection against the elements and tamper­
ing. A stainless steel spring clip, %-inch
wide and irregularly shaped, retains the
coil spring in position.

Weight and Dimonsions

Gas Vent
Elbow

Size
Inches '

Pounds
Per 100

A
Inches

3/t 30.5 iy»
Price on Request

Gas Vont Elbow

r-A-i
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Dependable performance ....

with every Crane product

A butane plant utilizes Crane valves
on a boiler feedwater installation.

An air compressor tank equipped with
Crane steel gate valves (Section 12).

■ ■ ror maintenance-free depcndab
central station plants frequently standardize on Crane .

SECTION 23
259

Crane Valve Accessories and Parts

Cylinder Operation
General description; typical control systems..........pages 260 and 261

Cylinder Operation for Iron
Gate and Pulp Stock Valves
Installation.................................................................................... page 262
Ordering and dimensional data................................................page 263
Selecting the proper size cylinder...........................pages 264 and 265

Motor Operation
General description and accessories.......................... pages 266 to 269
Typical wiring diagrams.............................................................page 270

Gear Operators for Crane Gate Valves
General description......................................................pages 271 to 274
Installation..................................................................pages 272 and 273
Dimensions....................................................................................page 274
Special gear types.....................................................................page 274

Indicator Posts
For non-rising stem gate valves................................................page 275

Floor Stands and Extension Stems..................... pages 276 and 277

Operating Wheels and Handles
General description; types......................................pages 278 and 279
How to order.............................................................................. page 279

Chain Wheels............................................................................page 280
Composition Discs...................................................................page 281

By-Passes
For Iron Gate Valves.................................................................page 282

Miscellaneous Accessories
Indicators and cleanouts for iron gate valves......................... page 283
Keys for bronze lock shield valves...........................................page 283

23

For convenience of the catalog user, the following accessories
are grouped with related products: refer to the pages indicated:

Valves parts for AAR Valves................................... ...................P;|ge 4-
Wrenches for cocks and stops..........................................................page 6o
By-passes for steel bolted bonnet gate valves page 129
By-passes for steel globe and angle valves (data on request), page 146
By-passes for steel Pressure-Seal Bonnet gate valves...............page 1/4
Gearing for steel globe and angle valves.......................................page 149
Machine bolts....................... .................................................. page 316
Stud bolts; Triplex and Templex Steel......................................... page 31/
Sheet packings and gaskets............................................... pages 320 to 323
Thread lubricant and compound page 324

Ordering Replacement Parts

Replacement parts, such as stems, bonnets, discs, etc., for any
Crane valve can be furnished upon receipt of an order. When
ordering parts, specify the name of the part required and the
catalog number and size of the valve for which it is intended. In
addition, since the valve must be clearly identified before a part
that will fit correctly can be furnished, indicate how the valve is
marked and where the marking appears For "Identification of
Crane Products" see pages 12 and 13
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260 ------------------------------------------------------------------
Cylinder Operated Gate, Globe, and Angle Valves

For All Pressures and Purposes

With the ever-increasing tempo of modern industry, P . ,
valves is becoming a necessity in many plants. To speed e op i g
closing of valves, or for use when valves are in inaccessible locations,
cylinder operation is often ideal.
Crane Cylinder Operated Gate, Globe, and Angle Valves are well suited
for many installations, giving highly satisfactory service with low
operating and maintenance costs. Under normal conditions and with
proper care, the cylinders will last as long as the valves.
As the name implies, these valves are actuated by means of a double act­
ing piston and cylinder, using water, air, or oil as the operating medium.
Control is obtained by operating a four-way valve located in any con­
venient place within reasonable distance from the valve.

23

A Crano 6-inch 250-Pound Fcrroslool Wodgo
Gala valve with an air operated cylinder.

Remote control: When remote control is required,
the piping connecting the cylinder and the four-way
control valve must be large enough to compensate
for pressure drop and back pressure resulting from
the actuating and exhausting operations of the
cylinder. Proper size pipe eliminates the possibility
of faulty operation of the cylinder due to choking
of supply lines.
Maintaining disc position: In order to keep the
valve disc in either the open or closed position, the
actuating pressure must be retained in the cylinder
at all times, except in the following cases:

i. On globe and angle valves when closed .... if
the cylinder is installed above the valve and
the line pressure is on top of the disc.

2. On gate valves when fully open .... if the
valve is installed with the stem horizontal, or
if the valve is in an inverted position with the
stem pointed down.

Cylinders: Cylinders conform to the latest J.I.C.
(Joint Industry Conference) standards for pneumatic
and hydraulic operators. The cylinder barrels,
accurately honed and finished, are made from brass
tubing. The heads and caps are steel and employ
tie bars of high tensile strength.
Piston : I he piston construction offers maximum
strength with minimum weight and bulk. Synthetic
rubber cup seals are used on air and water operated
\v.int ers’ 'eaC^cr CUP seals are used on oil cylinders.
f °Pcrated cylinders have a chrome plated

steel piston and a chrome plated, stainless steel
pis on loci. Air and oil operated evlinders have
a s eel piston and a chrome plated, case-hardened
steel piston rod.

nh;unIS sea^s: I eflon dirt wipers clean the
piston tod. keeping the cylinder free from dirt and
u/par e Piston r°d seals are tamper-proof and
Th . TH?PCnSa.ting; theV reAu>re no adjustment.
npt._ pv °n S^a' on the barrel guarantees tight­
ness even under shock loads.

(continued on next page)

23

Accessories: Clean air, water, or oil. are requisites
for proper cylinder operation.

Installation of a sediment separator is recommended
in the line between the source of supply and the
four-way valve. The separator will eliminate the pos­
sibility of dirt. grit, scale, or foreign matter enter­
ing the cylinder and scoring the walls, damaging
the cups, or clogging the orifice openings.

In air operated cylinders, a mist oiler or other
suitable device should be installed in the supply
line. All accessory equipment should conform to
J.I.C. Standards.

Special equipment: When so ordered, cylinder
operated valves can be furnished with special equip­
ment, depending upon the requirements.

Inquiries and orders for special equipment must be
accompanied by complete specifications and descrip­
tion of the proposed installation.

--------------------------------------- ---------------------------------------------------------------------------------------- 261

Cylinder Operated Gate, Globe, and Angle Valves
For All Pressures and Purposes

(continued from the preceding page)

Speed control: All cylinders are regularly supplied
with orifice fittings in the cylinder ports, designed
to obtain an operating speed of one inch per second.
When specified, speed control valves are supplied on
air-operated cylinders, to provide a fine degree of
speed regulation. On gate valves, it is recommended
that a pressure regulator be installed in the air
line to prevent pressure fluctuations which could
jam the disc too tightly into its seat.
Control valves: Four-way valves can be furnished
with cylinder operated valves when specified.
Manual, solenoid operated, pilot controlled, hydrau­
lic, or air operated four-way valves for local or remote
control can be furnished at extra cost.
Emergency operation: Cylinders are regularly fur­
nished with a single rod end. Emergency manual
operation can be accomplished by inserting a bar in
a hole provided in the cylinder rod-valve stem cou­
pling. Special double rod end cylinders with a lift­
ing loop can be supplied when specified.

Typical Control Systems
The two systems illustrated below represent both simple and relatively
elaborate control schemes. They are intended as examples only, since
the requirements of any particular installation will determine the sys­
tem to be used. Crane Engineers can recommend one to fill your needs.

Visual Pressure Regulator
Position (Air Operation Only)

Schematic and J.I.C. Diagrams
Of Air or Water Operated Cylinder

With Manual Four-Way Cock

Schematic and J.I.C. Diagrams
Of Hydraulically (Oil) Operated Cylinder

With Solenoid Control Valve

il li

9 Close

Drain

Cylinder

I lydraulic
Power
Supply

Limit Switches
For Remote Position
Indication

Remote
Push-button
Station

Speed Control
Valves To Allow
Changes In
Operating Speed

Pressure

Solenoid Operated O Opel
("’rsntrril \7nlv«* O

Crone cylinder operator for iron body gale and pulp stock valves... .pages 262 Io 265
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Cylinder Operators
For Iron and Ferrosteel Gate and Pulp Stock Valves

The Crane Cylinder Oper­
ator, one of the many new
Crane products coming
your way, represents a
marked advancement in
operator design.
Available in cylinder-valve
combination from the fac­
tory, or as a conversion kit
for field installation, this
universal type cylinder is
easy to operate, easy to
maintain .... and is
quickly installed, as illus­
trated on this page.

Additional data. . .pages 263 to 265
1. Remove handwheel and

yoke from valve.
2. Cut stem to the

specified length.

3. Bolt the cylinder adapter
plates to the bonnet.

4. Screw the mounting posts
into the cylinder tie rods.

5. Bolt the cylinder to
the adapter plates.

6. Thread the square coupling 7. Attach the cylinder to the
onto the valve stem air, oil, or water lines.
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Cylinder Operators—Ordering and Dimensional Data

Gate Valves

When ordering cylinder operated iron or Ferrosteel gate and
pulp stock valves listed in the table below, please specify:

1. Valve size and catalog number.
2. if by-pass is wanted, state its location in

relation to the valve.
3. Position of valve stem . . . horizontal or

vertical.
4. ntended service for valve .... steam,

water, oil, gas, etc.
5. Maximum working pressure and maxi­

mum differential pressure valve opens
against.

6. Fluid to be used for operating the cylin­
der .... air, oil, or water.

7. Minimum and maximum pressures avail­
able for operating the cylinder. It is
recommended that the operating pres­
sure be as high as possible, thus allowing
the use of a minimum bore cylinder; see
sizing tables on pages 2b4 and 2b5.

8. Maximum temperature, working or
ambient, to which cylinder will be
subjected.

9. Desired speed of operation; if not speci­
fied, cylinders arc factory regulated for
disc travel of approximately one inch per
second. Pulp Stock Volvos

Clearance Dimensions (Inches) for Cylinder Operated Iron and Ferrosteel Gate and Pulp Stock Valves

Valve
Size

Cyl­
inder
Cat.
No.

25-Pound
Iron Body

Double Disc
Gate Valves

Cyl­
inder
Cat.
No.

125-Pound
Ferrosteel

Wedge Gate
Valves

200-Lb.WOG
Ferrosteel

Double Disc
Gate Valves

Cyl­
inder
Cat.
No.

250-Pound
Ferrosteel

Wedge Gate
Valves

500-Lb.WOG
i Ferrosteel
Double Disc
Gate Valves

Cyl­
inder
Cat.
No.

Cast and
Alloy Iron
Pulp Stock

Valves

Inches H K H K H K H K H | K M 12L

2
B-l
B-2

28
28i/2

4'4
5'4

28
28

4'4
5'4

C-l
C-2
C-3

27'4
28

29'4

4'4
5'4
6'4

...

2%
B-3
B-4

30
301/2

4'4
5'4

29
29 Vi

4-4
5'4

C-4
C-5
C-6

32
32'4
33'4

4'4
5'4
6'4 23

3
B-5
B-6
B-7

34
34

351/2

4'4
5'4
61/4

3314
33'4

35

4'4
5 '4
6'4

C-7
C-8
C-9

35
36
37

5'4
6'4
8'4

35 Vi
37
37

5'4
6'4
8'4

3y2
B-8
B-9
B-10

35'4
35'4

37

4'4
5'4
6'4

4
B-ll
B-12
B-13

39
39i/2
4OV2

4'4
514
6 %

401/2
41
42

4*4
5'/i
6'4

C-13
C-14
C-15

38'4
38'4

40

6'4
8'4
10 ?i

38'4
38*4
40*4

6'4
8'4
10’a

H-l
H-2

26
26

4%
5W

5
B-14
B-15
B-16

40'4
41'4

42

5'4
6'4
8'4

C-16
C-17
C-18

43
43 Vi

45 5 °
C
 CT £ 
£ :; *

6
B-17
B-18
B-19

44
45'/2
45'/2

5'4
6'4
8'4

43 Vi
45
45

51/2
6 Vi
8 Vi

C-19
C-20
C-21

48
50
51

8'4
10
12’4

471/2
491 i
50 Vi

8 Vi
10%
12 Vi

H-3
H-4

31%
32

514
614

8
B-20
B-21
B-22
B-23

541/2
551/2

56
58

5'4
614
8'4
10 ’i

54'4
55

55'4
57'4

51/2
6 Vi
8 Vi
10%

C-22
C-23
C-24
C-25

60 Vi
61

63%
61

10%
12 Vi
14 Vi

17

60 Vi
61

63%
60%

10%
12 Vi
14 Vi

17

H-5
H-6

40%
41

6 %
8%

10
D-l
D-2
D-3

6i%
62
63

5'4
6'4
8'4

B-24
B-25
B-26
B-27

661/2
67

671/2
68

61/2
8 Vi
10 5/b
12 Vi

66
66»/2

67
67%

6 Vi
81/2
10%
12 Vi

C-26
C-27
C-28
C-29

71 Vi
74
71

72 Vi

12 Vi
14 Vi

17
19

H-7
H-8

4 b
47%

8 Vi
10%

12
D-4
D-5
D-6

69%
70
70

5 >4
6'4
8'4

B-28
B-29
B-30
B-31

74'/2
74'4
75'4
77'4

8»/2
10%
12 Vi
14 Vi

73 Vi
74
75

771/2

8 Vi
10%
12 Vi
14 Vi

C-30
C-31
C-32
C-33

81
78
79
80

14 Vi
17
19
21

H-9
H-10

5 IVi
53

8 Vi
10%

14
D-7
D-8
D-9

79
79

79 %

6'4
8'4
10’4

B-32
B-33
B-34
B-35

81 Vi
81 »/4

83
85»/2

8%
10%
12 Vi
14 Vi

83
83%
84Vz2
861/2

8 Vi
10%
12 Vi
14 Vi

H-ll
H-12
H-13

5b 1/2
58
59

8 Vi
10 %
12 Vi

16
D-10
D-ll
D-12

86
86
87

6'4
8'4
10? i

B-36
B-37
B-38
B-39

93
94

961/2
93 Vi

10%
,2^
14 Vi

17

93 Vi
94

96%
94 %

10%
12 Vi
14 Vi

17

H-14
H-15
H-16

62
63'4
64'4

8 Vs
10%
12 Vi

18
D-13
D-14
D-15

96
96 V2
97'4

8'4
10’4
12’/.

B-40
B-41
B-42
B-43

103
105
102
104

12 Vi
14 Vi

17
19

103
105
103
104

12 Vi
14 Vi

17
19

::: ::: H-l 7
H-18
H-l 9

68
69

71 Vi

10 %
12 Vi
14 Vi

20
D-16
D-17
D-18

103
104
105

8'4
io
12’4

B-44
B-45
B-46
B-47

115
112
113
117

14 Vi
17
19
21

113
110
112
113

14%
17
19
21

... H-20
H-21
H-22

76
761/2

79

10 ®i
12 Vi
14 Vi

24
D-19
D-20
D-21

119
119
122

10 5 '8
12 Vi
14 Vi

B-48
B-49
B-50
B-51

1 132
129
131
132

14 Vi
17
19
21

132
129
130
131

14 Vi
17
19
21

::: H-2 3
H-24
H-25

87'4
90'4

88

12 Vi
14 Vi

17

Installation. . .page 262 How to select and size cylinder operators. . pages 264 and 265
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Selection of Cylinder Operators
For Iron and Ferrosteel Gate and Pulp Stock Valves

The tables shown below and on the facing page pre­
sent an easy method of determining the correct
cylinder operator to use with any of the following
types of Crane cast iron and alloy iron valves:

Cast Iron Pulp Stock.................. pages 84 and 85
3% Nickel Cast Iron Pulp Stock.................. pages 84and 85
125-Pound Ferrosteel Wedge Gate.................. pages 74 to 77
250-Pound Ferrosteel Wedge Gate.................. pages 80 and 81

25-Pound Cast Iron Double Disc Gate...........pages 92 and 93
200-Pound WOG Ferrosteel Double Disc Gate.pages 94 and 95
500-Pound WOG Ferrosteel Double Disc Gate............ page 96

How to use the tables: Refer to the first and
second columns of the table to determine the
applicable valve type and valve size.
In the upper portion of the table, locate the column
representing the minimum cylinder operating pressure
that is available.

At the intersection downward from the minimum
cylinder operating pressure, and horizontally to the
right from the valve type and size, locate the block of
values representing the line pressures on the valve.
Select the line pressure value which is equal to, or
greater than, the actual line pressure. From this
value, proceed horizontally to the two columns at
the far right to determine the required cylinder bore
and the cylinder catalog number.

Example: A 14-inch pulp stock valve, under a line
pressure of 50 psi with a cylinder supply pressure
of 70 psi, requires a 10-inch bore cylinder . . . .
Catalog No. H-i 2.
If the line pressure were 60 psi, the valve would re­
quire a 12-inch bore cylinder .... Catalog No. H-13.

23 Valve
Type

Valve I
Size

Cylinder Operating Pressure Cylinder to Use
20 30 40 50 60 70 80 90 100 120 Bore Catalog

No.psi psi Psi psi psi psi psi psi psi psi

Inches Line Pressure, in Pounds per Square Inch Inches

4 1 35 60
5

60
35
60

60 4
5

H-l
H-2

6 1 :: 15 45
10
60

30
60

55
60

60 60 5
6

H-3
H-4

8 1 :: 20 55 60
15
60

35
60

50
60

60 60 6
8

H-5
H-6

10 1 :: 10 40
15
60

35
60

55
60

60 60 60 60 1
w

H-7
H-8

Cast Iron 12 1 :: 15 40
15
60

30
60

45
60

55
60

60 60 8
10

H-9
H-10and

3% Nickel
Cast Iron

14
10

5
30

20
50

35
60

10
50
60

20
60

30
60

40
60

60 8
10
12

H-ll
H-12
H-13

Pulp Stock
Valves

,0 |
20

10
35

20
55

35
60

10
45
60

15
60

25
60

45
60

8
10
12

H-14
H-15
H-16

181 10
10
30

25
50

10
40
60

20
50
60

30
60

40
60

50
60

60 10
12
14

H-17
H-18
H-19

20
20

15
35

5
25
50

10
40
60

20
50
60

30
60

35
60

55
60

10
12
14

H-20
H-21
H-22

24
5

5
20

20
35

10
30
50

20
40
60

30
50
60

35
60

45
60

60 12
14
16

H-23
H-24
H-25

10
20___

5
35

15
50

10
25
50

15
35
50

20
45
50

25
50

30
50

40
50

5
6

D-l
D-2

12
10

5
25

10
35

5
15

1 45

10
20
50

15
25
50

30
50

25
35

35
45

5
6

D-4
D-5

Cast Iron
14

10
5

20
15
35

5
25
50

10
35
50

15
40
50

20
50

25
50

30
50

40
50

6
8

D-7
D-8

25-Pound WOG
Double Disc
Gate Valves

5 10 D-9
16

5
5

15
10
25

20
35

25
45

10
30
50

15
35
50

20
40
50

25
45
50

30
50

6
8

D-10
D-ll

10
10
20_

; 20
30

i 10
25

1 40

1 15
35
50

20
40
so

25
50

30
50

35
50

45
50

8
10

D-13
D-14

20
5

10
15

5
15
25

10
20

; 35

15
25

__ 45
20
35
50

20
40
50

25
45
50

30
50

40
50

12
8

10
D-16
D-17

24 | 5
10

10
15

15
25

15
25
35

20
30
45

25
35
50

25
40
50

30
45
50

35
50

45
50

10
12

D-l 9
D-20

(continued on the next page) —- ----------- 14
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Selection of Cylinder Operators
For Iron and Ferrosteel Gate and Pulp Stock Valves

Valve
Type

Valve
Size

Cylinder Operating Pressure j Cylinder to Use
20 30 40 50 60 70 80 90 ; 100 120 Bore Catalog
psi psi psi psi Psi psi psi psi 1 psi 1 psi No.

Inches| Line Pressures, in Pounds per Square Inch Inches

2 20 120 200 200 200 200 4 B-l
____ 1 150 200 200 -■ B-2

2% | 10 75 140 200 I 200 200 . 200 II 4 B-3
100 200 200 200 | 1 5 | B-4

20 60 105 150 195 1 200 II 4 B-5
3 35 105 175 200 200 200 200 i 5 B-6

55 155 200 200 II 6 I B-7

15 45 80 110 145 200 1 4 B-8
3»/2 25 80 130 180 200 200 200 5 B-9

40 110 185 200 200 L <> B-10
15 40 65 90 140 4 B-U

4 40 80 120 160 200 200 200 5 B-12
10 55 120 175 200 200 6 B-13

10 35 60 85 110 135 185 5 B-14
5 30 65 100 135 170 200 200 200 6 B-15

15 80 145 200 200 200 200 8 B-lb
10 25 40 60 75 95 130 5 B-17

6 20 45 70 95 120 145 170 200 6 B-18
10 55 100 145 190 200 200 200 200 8 B-19

5 15 25 35 45 65 5 B-20
15 30 45 60 75 90 120 6 B-21

Ferrosteel
125-Pound 25

20
65

45
105

75
145

100
185

125
200

150
200

175
200

200 200 8
10

B-22
B-23

10 20 30 40 50 70 6 B-2 4
Wedge Gate 40 100 115 810 5 25 55 70 95 145

and 10 35 60 85 110 135 160 185 200 200 10 B-26 23200-Pound WOG 30 70 105 140 175 200 200 200 12 B-2 7

Double Disc
Gate Valves

25 40 50 60 70 80 100 8 B-2S
5 25 40 60 80 100 115 130 150 190 10 B-29

20 45 70 95 120 145 170 195 200 200 12 B-30
40 75 110 145 180 200 200 200 14 B-31

10 20 25 35 45 55 65 80 8 B-32
15 30 45 60 70 80 95 110 140 10 B-33

14 15 30 45 70 85 100 125 140 150 150 12 B-34
25 50 75 100 130 150 150 150 14 B-35

10 20 30 40 50 60 70 80 100 10 B-36
5 20 35 50 65 80 95 105 120 150 12 B-37

16 15 35 55 75 95 115 135 150 150 150 14 B-38
30 55 80 105 130 150 150 16 B-39

5 15 25 35 50 60 70 80 90 115 12 B-40

15 30 45 60 75 90 105 120 135 150 14 B-41
18 20 40 60 80 100 125 145 150 150 16 B-42

30 60 85 110 135 150 150 18 B-43

10 20 35 50 60 70 85 95 110 135 14 B-44

20 15 35 50 65 80 100 115 130 150 150 16 B-45

25 45 65 90 110 130 150 150 18 B-46

35 60 85 110 140 150 20 B-47__

5 15 20 30 40 50 60 70 75 95 14 B-48

10 20 35 45 55 70 80 90 100 125 16 B-49
24 15 30 45 60 75 90 105 120 130 150 18 B-50

20 40 60 80 100 115 130 150 150 20 B-51

155
20

310
120
470

220
500

320
500

420
500

500 500
5

C-l
C-2

200 420 500 500 6_ C—3
— 25 90 150 215 I 280 400 4 ~ C-4

2% 80
50

220
150
360

250
500

350
500

450
500

500 500 500 5
6

C-5
C-6— 70 140 210 280 n 350 420 | 500 5 C-/

3
85

20
265

120
450

220
500

320
500

420
500

500 500 500 6 1
8

C-8
C-9

45 100 160 220 270 1 330 390 500 C-13

4 25 130 230 335 435 500 500 500 500 8 C-14
C-15L 140 300 465 500 500 _ _--------- __ - -.......Ferrosteel 15 50 90 125 160 200 235 305 6 C-16

250-Pound 5 5 70 135 200 270 335 400 465 500 500 8 C-17

Wedge Gate
and

75 180 285 390 490 500 500 500 10 C-18

40 85 130 175 225 270 315 360 450 8 C-19

500-Pound WOG 6 45 115 190 260 330 400 470 500 500 500 10
12

C-20
C-21

Double Disc
Gate Valves

110 210 315 415 500 500 500 .. . ' --

50
55

110
95

170
135
225

175
285

215
340

260
400

300
460

340
500

410
500 12 C-23

r' t.48 90 170 250 330 410 490 500 500
C-25

140 245 350 450 500 500

10
~ 20

50
80

60
100
150

100
150
215

135
200
280

170
250
350

205
300
415

240
350
480

275
400
500

310
450
500

380
500

12
14
16

C-27
C-28
G_7Q

115 200 280 365 450 500 500 __ ______ .-------
C-30
C-31
C-32
C-33

1
12

35
55
80

110

70
100
140
180

105
150
200
250

140
200
250
325

175
240
310
400

210
285
370
475

245
330
430
500

280
380
490
500

315
430
500

385
500 16

18
20

J---------
Additional information on Crane Cylinder Operators ...page 260 to >64
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Motor Operated Valves
Electric Motor Units — Air or Gas Motor Units

23

A 30-inch
Crane Low Pressure
Iron Body Gate Valve
Equipped with an

Electric Motor Operator

Electric Motor Operator
Installed on a 12-inch

Crane 1500-Pound Steel
Pressure-Seal Bonnot

Gate Valve

See pages 267 to 270
for additional information.

Valves that are to be mechanically
operated by electricity, air, or gas,
require specially designed motor oper­
ators to control valve performance.
These operators consist of the basic
motor unit, a set of gearing, and various
switches needed to start and stop the
operation. The motor unit itself may be
actuated electrically, or by air or gas.
Motor operated valves have a wide
range of application in piping systems.
Their use makes possible the automa­
tion of complex systems, and provides a
high degree of safety in emergencies. On
valves operated frequently, and on
valves requiring considerable power and
time to open or close, the motor oper­
ator is indispensable. It provides a
perfect means of reducing the manual
effort necessary to operate the valves.

Automation: In complex piping sys­
tems, the use of motor operators allows
rapid operation of individual valves,
and simultaneous operation of groups
of valves by remote control from any
number of convenient points. Auto­
matic operation through the use of
pressure switches, interlocks, and other
electrical devices provides almost un­
limited means of controlling the flow
in complicated and inter-connected
piping arrangements. Motor operated
valves are a convenient means of secur­
ing these desirable advantages. The
cost is amply justified when these
elements of modern piping design are
given full consideration.

Emergency operation: As a matter of
insurance against destruction due to
mechanical failure of pipe lines or appa­
ratus, the motor controlled valve is of
great benefit, because it can be oper­
ated instantly from remote positions,
outside of the danger zones.

Motor operator assemblies: Motor
operator units consist of a special high
starling torque motor, reduction gear­
ing, limit switches (if operated by
electric motors), or valves (if operated
by air motors), and handwheel engag­
ing mechanism, all contained in one
weather-proof or explosion-proof assem­
bly, with all gears running in oil A
hammer-blow device allows the motor
to reach full speed before the full
load is engaged.
The ball bearing motor is totally en­
closed. A handwheel is provided for
manual operation.

Air Motor Operator
Assembly

In closing the valve, the motor is
stopped by a predetermined thrust
exerted on the valve stem, acting on a
switch, or valve. This also affords pro­
tection should any foreign matter
obstruct the closing of the valve. In
opening the valve, the motor is stopped
by the mechanical limit switch, or limit
valve, which stops the movement of the
stem before the valve can back-seat.
The switches and valves for opening
and closing are adjustable and operate
independently of each other.
Motor operators are available for
unusual conditions and for various
speeds of operation.

Electric motors: Electric motor oper­
ators require a specially built, high
starting torque reversing motor. The
motor is designed for intermittent duty,
is capable of exerting its maximum
power by the time the unit sleeve in the
operator completes one-eighth of a turn,
and absorbs the shock of the built-in
hammerblow mechanism .... all with­
out danger of injury or overheating.

Air or gas motors: Air motors are of
the rotary vane or reciprocating piston
reversible types. These are high speed,
high starting torque motors, equipped
with special air limit valves. Maximum
aii pressure is 125 pounds per square
meh. Gas may be used instead of air to
opeiate the motors. Air or gas used for
operation must be free of grit, dirt, or
chemicals, which may be injurious to
the motor.
Air motor units are of particular advan­
tage in refineries, on oil and gas lines,
and in various process industries,
wnere sparks from electric motors and
wires will ignite an explosive-laden
atmosphere.

Motor Operated Valves
Electrical Equipment

267

Control of the electric power applied to motors is accomplished
through reversing contactor panels set in operation by either
push button stations or special electrical equipment.
All motor operators, panels, and control stations are especially
built for this service, and conform to the standards established
by the National Electrical Manufacturers' Association. Those
standards are commonly known as “NEMA".
Careful consideration should be given to the electrical require­
ments when submitting inquiries, and placing orders, for motor
operated valves. Unless otherwise specified, all motors will be
furnished in NEMA III Weather-Resisting Enclosures .... all pan­
els and control stations in NEMA I General Purpose Enclosures.

Standard Electrical Enclosures
For Motors, Contactor Panels,

and Control Stations
NEMA I, General Purpose Enclosure Serves aS protec­
tion against dust and indirect splashing, but is not
dust-tight or splash-proof.
NEMA III, Weather Resisting Enclosure is Suitable
for outdoor installation. It meets the requirements
for splash-proof, weather-proof, sleet-proof, and mois­
ture-resisting apparatus.
NEMA IV, Water-Tight Enclosure .... this is a gas­
keted, cast or fabricated steel case. It is water­
tight and dust-tight, and meets the requirements for
water-tight apparatus, but is not submersible.
NEMA VII .... this case is designed for hazardous
locations and is generally accepted as explosion-proof.
NEMA XII, Dust-Tight Enclosure is suitable for use in
cement mills, and other locations where dust must
be excluded.

Reversing Contactor Panels
A reversing contactor panel is required tor each
electric motor operator unit.
Contactor panels have been developed and designed
especially for valve operation. They consist ot two
mechanically interlocked three-pole contactors with
thermal overload protection. The mechanical inter­
lock prevents the simultaneous operation of two
opposite buttons.
Panels are furnished wired, provided with terminals,
and mounted in an enclosure. Contactors employ
arc quenchers for long contact life.

23

Disconnect switches, fusible plugs, and transformers
are available and can be mounted in the panel
enclosures.
Single line break contactor panels are available
It is recommended, however, that double line break
contactor panels be used for valve operation to pre­
vent accidental operation of the valve in case ot a
ground or short circuit in the wiring

Illustrations show typical Reversing Contactor Pan­
els. Assemblies are furnished completely wired
and ready for installation. Auxiliary control equip­
ment may bo mounted in panel enclosure if desired.

For additional electrical equipment, see next page.
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23

Motor Operated Valves
Push Button Control Stations

Surface mounted,
3-button, 2-light
control station.

Surface mounted control station
with two indicating lights and a
valve position selector switch.

Flush mounted, 3-button, 2-light
push button control station;
with break-glass door and lock.

The push button control station provides the means for remote valve
actuation. It may be located at a control center, or at any other
convenient point in the plant. Several stations may be provided for
any one valve, when operating conditions make this desirable.
Control stations are available, in a variety of types, some of which are
illustrated on this page. The specific requirements of any particular
application determine the kind of control station to be used.
Ordinarily, valve operation would require the use of at least a
3-button station, with buttons to open and close the valve, and to
stop it at any intermediate position. If position indicating lights are
desirable, a 3-button, 2-light station may be used.
Push button stations are available in either surface or flush mounted
enclosures. For special services they can be supplied with break­
glass doors and locks. A selector switch may be specified instead of
push buttons, if desired. Stations may be obtained in all standard
NEMA enclosures.

Position Indicators
It is frequently desirable to have an indicator show­
ing the exact position of the disc at all times,
especially on globe valves, which are used for
throttling purposes. Motor operators are fur­
nished with protectors for the valve stem exten­
sion above the motor unit, to prevent mechanical
damage to the stem and the accumulation of dust
and dirt which might be carried into the yoke sleeve
or yoke bushing by the stem. The valve stem,
therefore, cannot act as an indicator.
All valve motor operators can be equipped with
position indicators, of either the integral or remote
type. The integral type is placed on the operator
case, with a pointer indicating the disc position. The
remote type is connected to a transmitter attached
to the integral type indicator. Remote indicators
may be in multiple.
A rod position indicator attached to the top of the
stem of the valve, operating through a hole in the
cap of the stem protector, is frequently furnished.

H©©ir Stands
Motor operators may be mounted on floor stands
lor operating valves below a floor, when it is im­
practical to mount the operator directly on the
valve.
The floor stands may be of the plain type with the
contactor panel and push button station mounted
elsewhere, or of the combined type having the panel
and station mounted on the side of the floor stand.
When a floor stand is used and the distance from the
valve to the floor is within practical limits, a one-
piece stem for the valve will be provided, extending

nough the floor stand. If the distance is too great
tor a one-piece stem, or the valve itself is in a line,
which will impart movement to the valve through
expansion or contraction, universal joints and spline
couplings must be used in the stem
Placing the floor stand at a location other than
directly above the valve is not practical, due to the
power absorbed by the required bevel gears, and the
lost motion involved.

Motor operated valves. . . .pages 266 to 270

Motor Operated Valves
269

General
Recommendations

Information Required On
Inquiries and Orders

Rising or non-rising stem valves: The use of non­
rising stem valves with motor operators is not gen­
erally recommended. The stems in such valves rotate
with considerable speed and without interruption,
and all of the wear takes place between the stem and
the threaded bushing in the disc. Sediment or scale
in the line greatly accelerates this wear, and the life
of the valve is materially shortened.
In a rising stem valve, the wear is between the stem
and the yoke sleeve or yoke bushing, which (being
enclosed in the motor operator housing) is protected
from all foreign matter. However, when clearance
becomes the determining factor, non-rising stem
valves can be furnished.

i. Quantity, size, and end connections of valves
(flanged, screwed, or welding ends).

2. Catalog number of regular valve preferred.

3. Rising or non-rising stem. See “General Recom­
mendations" at left.

4. With or without by-pass. If by-pass is wanted,
state its location in relation to the valve.

5. Service .... steam, water, oil, air, gas, etc.

6. Working pressure, maximum differential pres­
sure to open against, and operating temperature.

Electrical insulation: The insulation of the elec­
tric motor is important. For power plant operation,
Class "B" Insulation should always be used, whereas
for large water valves, or valves in a low tempera­
ture situation, Class “A'’ Insulation may be used.
Class “A" Insulation consists of cotton, silk, paper
or other similar organic material immersed in oil or
enamel as applied to conductors.
Class "B” Insulation consists of inorganic materials
such as mica or asbestos, in built-up form with
binding substances.

Electric current: When alternating current motors
are specified, 3-phase motors are regularly furnished.
Single phase motors can be supplied for small valves
only, requiring not over four-tenths horse power
motors.
Closing speeds: Unless otherwise specified, the
closing speed of the disc on gate valves will be fig­
ured on the basis of approximately 12 inches per
minute, and on globe valves, approximately 6 inches
per minute. Motor units are available for closing
valves at higher speeds, and if required, all details
of the installation should be provided.

Air Motor Operated Crane Gate Valves (4-inch sue)
in the fire-water pump house of a refinery.

7. Valves used for ... . main steam, equalizing,
boiler feed, circulating water, etc.

Information on any special conditions, such as:
whether valve must close against full flow, open
against full pressure, or if coking is present. 23

9. Maximum velocity through valve, if obtainable.

10. Position of valve run .... horizontal or vertical.

11. On valves with horizontal run, give position of
valve stem .... vertical up, vertical down, hori­
zontal, or other position.

12. Position of motor operator handwheel: parallel
with or across the run of the valve.

13. Approximate maximum temperature at point
where valve yoke will be located.

14. Desired closing speed of disc, in inches per
minute, or all conditions if high speed closing
is required.
When electric motor operator is wanted, include:

1 5. Electrical characteristics .... specify AC or DC,
voltage, phase, and cycles per second; indicate
whether the control circuit voltage differs from
the motor voltage.

ib. Panel requirements .... see page 267.

17. State whether open-stop-close, open-close, close-
only, or open-only stations are wanted; type of
enclosure, and whether lock-up or non-lock-up;
number of stations per valve. See page 2b8.

When air or gas motor operator is wanted, include:

18. Pressure of air or gas available for operating
motor (70 psi minimum, 125 psi maximum.
Normal working pressure, 100 psi. Higher pres­
sures not recommended because of increased
vane friction at higher speeds).

For motor operated valve wiring
diagrams, see the next page.
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Electric Motor Operators
Typical Wiring Diagrams

Although the needs of a particular installation will
dictate the wiring arrangement which must be used,
the diagrams on this page may be considered typical.
Accurate schematics for specific installations are
provided “certified for construction".

WIRING DIAGRAM — A.C.

D.C.POWER
WIRING DIAGRAM — D.C.

KEY

A —Pushbutton .... actuate to
open valve.

B — Pushbutton .... actuate to
close valve.

C — CLOSE coil and contacts of
reversing contactor.

D — Lamp resistors (where neces­
sary).

F —Field discharge resistor
(where necessary).

G— Green light; lights when valve
is closed. Both lights are lit
when valve is in any inter­
mediate position.

LC — Limit switch .... opens when
valve reaches full closed posi­
tion.

LO — Limit switch .... opens
motor control circuit when
valve reaches full open posi­
tion.

M— Motor.

O—OPEN coil and contacts of
reversing contactor.

OL — Overload relays.

R—Red light .... lights when
valve is open.

S — Pushbutton .... actuate to
stop valve.

T — Torque switch .... opens
motor control circuit when
valve reaches seating position.

Cylinder operation . . . .pages 261 to 265 Motor operation. . . .pages 266 to 270 Gear operation. . . .pages 271 to 274

Converto-Gear*  Operator
For Crane Iron and Steel Gate Valves

271

The Crane Converto-Gear Operator answers a long-
felt need for a standardized, easily mounted gear
operator for gate valves. The ordinary gearing sup­
plied with gate valves is often bulky and awkward
in installation. Gears are usually of the straight-cut
type, requiring high ratios for easy operation, but
conversely, resulting in a great many turns of the
handwheel to operate the valve. Because the valve
is frequently exposed to the weather, or lubrication
is uncertain, operation of the valve becomes need­
lessly difficult.

All of the deficiencies of this old-style gearing are
corrected in the Converto-Gear Operator. 11 is a com­
pletely self-contained unit, totally enclosed and
permanently lubricated. Light enough to be han­
dled by one man, the Converto-Gear Operator is
standard and universal, readily adapted to all
Crane iron, Ferrosteel, and steel gate valves having
a stem diameter of 2^ inches or less. Special yokes
or yokes with cast-on brackets are not required. The
Converto-Gear Operator utilizes only a simple
two-piece adapter for mounting on the valve body.

Field Conversion

Because of the factors noted above, this new oper­
ator may be field-mounted on Crane iron, Ferrosteel,
and steel gate valves without removing the valves
from the line .... and on outside screw and yoke
valves, without removing any parts of the valve
except the wheel. On non-rising stem valves, both
the handwheel and the original stuffing box must be
removed. Conversion to gear operation is rapid,
ordinarily requiring less than 30 minutes to perform.

Factory Installation

On new orders for gear operated valves, the Con­
verto-Gear unit is simply mounted on a valve from
stock. Because special adaptations are not needed,
delivery time is very short.

The Converto-Gear Operator employs hardened
spiral-cut bevel gearing of a 4.11 to 1 ratio. Efficiency
through the gearing is 95%, resulting in extremely
easy valve operation. Anti-friction bearings are
used at three points in the gear operator, to further
reduce operating effort.

Converto-Gear Operator
For Crane Iron, Ferrosteel,

and Stool Gate Valvos
(Patent Pending)

23

Conversion of Outside Screw and Yoko
Gate Valves to Gear Operation.........................page 272

Conversion of Non-Rising Stem
Gate Valves to Gear Operation............page 273

Clearance Dimensions.......................................... page 274

Features of the Converto-Gear.............page 274

*The term “Converto-Gear" is a Crane Co.
trademark . . . registration pending in

the U.S. Patent Office.
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Converto-Gear Operator
For Crane Iron and Steel Gate Valves

Conversion of O. S. & Y. Gate with Ball-Bearing Yoke

The complete conversion kit consists of the Converto-Gear
Operator with handwheel, yoke adapter, yoke sleeve adapter,
and all necessary mounting bolts. To convert a wheel-operated
valve, simply .......................................................

1. Remove the old handwheel. 2. Mount the yoke sleeve adapter.

6. Bolt the operator in position,
mount the handwheel, and the valve
Is ready for manual operation ....

7. Or for rapid power operation
with air or electricity.

For conversion of non-rising
stem gate valves, see next page.

Conversion of O. S. & Y. Gate
With Split-Yoke

The completed split-yoke
assembly looks like this.

273

Converto-Gear Operator
For Crane Iron and Steel Gate Valves

Conversion of Non-Rising Stem Gate Valves

The conversion kit is similar to that used for outside screw and
yoke gate valves (see facing page) except for variations in
the adapters. Bonnet adapter includes a stuffing box con­

taining a high grade packing.
1. Remove the old handwheel. 2. Take off packing gland and

old stuffing box.

3. Mount the bonnet adapter,
using stuffing box bolts.

4. Locate stem adapter on
square end of valve stem.

5. Mount the Converto-Gear
Operator and bolt in place.

6. Bolt on the handwheel; valve
is ready for manual operation.

23

Features ©If the Creme
Converto-Gear Operator

The cross section at the right and the text below
point out some of the fine construction fea­
tures of the Crane Converto-Gear Operator.

Cast housing is highly impact-resistant.
Anti-friction bearings are used at three
points to reduce operating effort.
Carburized, alloy steel gears are of
spiral bevel design ... offer 95 per
cent operating efficiency. Gear ratio
is 4.11 to one.
Entire unit is sealed and permanently
lubricated.
Converto-Gear Operator dimensions...-page 274
Special gear operators............................. P°9e 274
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Converto-Gear Operator
For Crane Iron and Steel Gate Valves

Dimensional Data

23

Style P
Converto-Gear Operator

The Crane Converto-Gear Operator is a self-contained
unit.... totally enclosed and permanently lubricated.
For complete description, including installation pro­
cedure on outside screw and yoke or non-rising stem
gate valves, refer to the three preceding pages.

Special Gear Operators
For Large Size Gate Valves or Unusual Conditions

Stylo N
Bevel Gearing

For Outside Screw & Yoke Valves
Bevel Gearing

For Outside Screw & Yoke Valves

Stylo U
Bevel Gearing

For Non-Rising Stem Valves

Stylo P
Spur Gearing

For Outside Screw & Yoke Valves

The larger size Crane iron body,
Ferrosteel, and steel wedge or
double disc gate valves can be
equipped with gears to facilitate
operation, when orders so specify.
Bevel gearing: Non-rising stem
valves ordered with bevel gearing
will regularly be furnished with
Style U gearing, the pinion shaft
extending at right angles to the
run of the valve. They can also
be furnished with the shaft parallel
to the run, when specified.

With Style N bevel gearing for outside screw and yoke valves, the pinion
shaft extends at right angles to the run of the valve; with Style O, parallel
to the run Unless otherwise ordered, Style N is furnished.

Stylo S
Spur Gearing

For Non-Rising Stem Valves

For additional gear operator
information, see pages 271 to 273.

For gearing for steel globe and
angle valves, see page 1 49.

Indicator Posts
275

No. 520
Applied to

No. 462
Gate Valve

Standard Pattern Underwriters’ Pattern

Enlarged Sectional
View of Head
No. 520 Post

Ordering
When ordering an indicator post for a
Crane valve, specify the catalog number
of the post, the size and catalog number of
the valve with which it will be used, and
the depth of the trench (distance from
ground level to bottom of pipe line).
For posts for valves other than Crane,
refer to "Special indicator posts" below.

Trench Depths
Indicator posts are not adjustable; they
are supplied to suit the exact trench depth
specified by the customer.
When extremely shallow trench depths
make it necessary, indicator posts having
an integral base (not shown) are furnished.

Enlarged Sectional
View of Head

* Specify the exact trench depth. The minimum depth for
No. 510 Post for the 10-inch No. 462’/i Valve is 2’/z feet.

No. 510 Post

Catalog
No.

Weights

Pounds, per Post
With Wrench

For Trench Depths
Of 2 to 6 Feet*

Price, per Post
With Wrench

For Trench Depths
Over 6 Feet

Add, For Each
b' Over b Feet

Distance from
Ground Level

To Top of Post

Inches
No. 520
No. 510

90
109 (on request) (on request) 33%

_____ 38_____ No. 510
Applied to
No. 462’/2
Gate Valve

23

Recommendations: Crane Indicator Posts pro­
vide an ideal means for operating iron body non­
rising stem gate valves buried underground. They
are used principally in factory and mill yards, on
valves for fire protection service.
The Standard Pattern, recommended when the Un­
derwriters’ Pattern is not required, is suitable for
valves 2 to 12-inch inclusive. It is generally used
with the No. 462 Gate Valves shown on page 74.
The Underwriters’ Pattern, approved by the Under­
writers’ Laboratories, Inc., and the Factory Mutual
Laboratories, is used with No. 462^ Underwriters’
Pattern Gate Valves shown on page 79. The post is
marked "CU" and “FM".
Construction: Crane Indicator Posts are sturdily
constructed of cast iron. Each post is furnished with
an angle wrench which can be locked or sealed at the
side of the post when not in use. The operating nut
is iX inches square.
The word "OPEN" or "SHUT", in large, easily read
letters, appears behind the indicator glass when the
valve is open or closed, respectively. The lower
plate, marked "OPEN", is adjustable, and its posi­
tion is changed to suit the size of the valve. The
indicator opening is fitted with a heavy plate glass
J^-inch thick; small openings under the cap ventilate
the entire post and prevent accumulation of moisture
on the glass in cold weather.
Attaching post to valve: These posts have the
standard N.F.P.A. (National Fire Protection Asso­
ciation) flange for attachment to the valve; the

operating rod has a socket for the valve stem.
When No. 462 Gate Valves are ordered for use with
an indicator post, they are furnished with an indi­
cator post flange bolted on the bonnet at no
extra charge. When the No. 520 Indicator Post is
required for valves already installed and not equipped
with a flange, a separate adaptor plate for the valve
is furnished with the post at no extra charge.

of

No. 462J-2 Gate Valves used with the No. 510 Indi­
cator Post are furnished regularly with an indicator
post flange cast integral with the bonnet.
Special indicator posts: Indicator posts for non­
rising stem gate valves other than Crane can be made
to order at a special price. When
ordering, specify the name of
the valve manufacturer, the
valve size, whether it opens by
turning to the right or left, the
number of turns to open, and
the following dimensions:
A — Depth of trench
B — Center of pipe to top of stuffing

box flange
C — Center of pipe to bottom

valve stem square
D — Diameter of stuffing box
E — Size of stem square
F — Height of stem square
G — Length of stem thread
H — Stuffing box bolt circle
J — Number and diameter of stuff­

ing box studs and/or bolts.
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Floor Stands
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Without
Indicator

For use with stems
of 2yg-inch di­
ameter or smaller.

With
Indicator

For use with stems
of 2’/s-inch di­
ameter or smaller.-

Weights and Dimensions
Floor
Stand
Height
Inches

Pounds, Each Base Dimensions, In.
Without

Indi­
cator

With
Indi­
cator

Diam­
eter

Dia. of
bolt

circle

Size of
four
holes

20 25 26 9% 7% 9/16
32__ 70 75 14 12% 9/16

When equipped with the proper extension stem, these floor
stands are suitable for operating either non-rising or rising
stem valves. As regularly furnished, they include a wheel
and wheel stem coupling but not an extension stem, valve
stem coupling, or yoke sleeve coupling. Floor stands with
indicator include the complete indicator parts.

Applicable valves: The 20-inch high floor stands are for
use with valves having a handwheel of 8-inch diameter or
smaller. The 32-inch high floor stands are used with valves
having a handwheel diameter larger than 8-inch.
Regular floor stands without indicator are furnished for use
with stems of 2j^-inch diameter or smaller, and those with
indicator, for use with stems of 2Tg-inch diameter or
smaller.
When so specified, the 20-inch floor stands can be made to
order suitable for use with handwheels and stems of a
larger diameter than indicated above.

Finishes: The floor stands are regularly furnished with
any one of the following three finishes, as specified:

1. With painted column and japanned handwheel.
2. With finished column and japanned handwheel.
3. With finished column; the rim and hub of the

handwheel finished and the spokes japanned.

Bell bottom base: Floor stands with a bell bottom base
can be furnished to order; information on request.

Extension stem: Extension stems, described on the facing
page, are furnished only when specified; an extra charge
applies. For ordering instructions, see below.

Floor Stands
With Extension Stems

Directions for Ordering
Floor Stands

Only
For Crane valves, specify:

1. The floor stand style (whether
with or without indicator), the
finish, and the height.

2. The size and catalog number of
the valve and whether it opens
by turning to the right or left.

3. The purchase date of the valve
and its complete markings.

For other than Crane valves, specify:

1. 1 he floor stand style (whether
with or without indicator) and
the finish.

2. The valve type, size, and num­
ber and whether it opens by
turning to the right or left.

3. Name of valve manufacturer.
4. I he diameter of the valve hand­

wheel and the number of turns
necessary to open the valve.

5. The dimension from the center-
line of the valve to the top of
the present hand wheel. For
globe and angle valves, show
this dimension for both the
open and the closed positions.

For Crane valves, specify:

1-3. Same as requested in "/ to 3"
directly to the left.

4. Dimension A; center of valve
port to the floor level.

5. Details, description, and prox­
imity of structural members or
walls available for support of
long extension stems.

For other than Crane valves, specify:

1-3. Same as for "I to 5"’ at left.
6. Dimension A; center of valve

port to the floor level.
7. Details, description, and prox­

imity of structural members or
walls available for support of
long extension stems.

8. For globe, angle, or non-rising
stem gate valves, include:

Unless otherwise ordered, extension stems
are made of Extra Strong Pipe. Unusually
long stems must be properly supported.

to bottom of square on the stem.
---- ...c square on the stem.

(a) Dimension B; center of valve to bottom of square on the stem.
(b) Dimension C; detail dimensions of the square on the stem.

9. For outside screw and yoke gate valves, include:
(a) Dimension D; center of valve to bottom of hub on the handwheel.
(b) Dimension E; detail dimensions of that part of the yoke sleeve

on which the handwheel fits.

Floor Stands
Typical Applications and Special Designs

Application E
Floor stands applied to
gate valve with by-pass

in horizontal position

Application F
Floor stand with

single bevel gearing
and handwheel

Application G
Floor stand with

double bevel gearing
and crank handles

Application L
Bell bottom floor stand
used on non-rising stem

gate valve projecting
above floor line

Extension Stem
For non-rising stem
gate valves and all

globe and angle valves

The floor stands shown on the opposite page can
be used to operate globe or angle valves or rising
or non-rising stem gate valves, either with or
without gearing. These meet the requirements of
ordinary installations.
In addition, floor stands of special designs and
for special installations, such as illustrated on this
page, can be made to order. Inquiries and orders
should indicate clearly what is wanted and be
accompanied with a sketch including all known
dimensions. The dimension from the center of the
valve port to the floor line is extremely important
and should be determined as accurately as possible.

Extension Stems
Extension stems are frequently required for valves
that are to be operated from a distance. Ordinarily,
a floor stand is used to support the stem and hand­
wheel, but in many installations the extension stem
only is used. Extension stems that are long, must
be rigidly and properly guided with supporting
brackets.
Extension stems for non-rising stem gate valves and
for all globe and angle valves are furnished with a
wheel stem coupling suitable for a square hole hand­
wheel and a valve stem coupling to fit the square on
the valve stem. Those for outside screw and yoke
gate valves have the same type wheel stem coupling,
but have a hexagon hole yoke sleeve coupling
designed to absorb the rise of the valve stem, thus
effecting non-rising operation of the extension stem.
Wheels are not furnished with extension stems for
non-rising stem valves since the square hole wheel
on such valves can be relocated on the floor stand.

New square hole wheels are required, however, for
outside screw and yoke valves

------  277

Application K
Floor stand with arm

for operating by-pass

Application J
Wide bottom floor stand

used on rising stem
gate valve projecting

above floor line

23

Extension Stem
For rising stem

outside screw and yoke
gate valves

Inquiries and orders should specify the length of the
extension stem measured from the center of the valve
port to the bottom of the square on the wheel stem
coupling. For use on Crane valves, include the size
and catalog number of the valve, the year of pur­

chase and the complete valve markings. For use on
valves not of Crane manufacture, include the infor­
mation requested in lines 2 to 5, 8, and q on facing
page. Unless otherwise ordered, extension stems
are made of Extra Strong pipe.

Prices on Request
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Wheels and Handles for Valves

Style A Wheel
Square or Threaded Hole, as Ordered

An easy-to-grip wheel of a dished
design with oval rim. Made of
malleable iron.
Square hole type used on small
size steel globe and angles, pages
137 to 141. Threaded hole type
is used on small size outside
screw and yoke steel gates shown
on pages 117 to 120, on various
corrosion-resistant valves, and
on z-inch diaphragm valves.

Style F Wheel
Square Hole

Non-heat, round pattern wheels.
Die cast in diameters 4^g-inch
and smaller and malleable iron
in larger diameters.
Widely used on the smaller size
bronze, iron, and steel globe,
angle, and gate valves (but not
on the outside screw and yoke
gates); also used on 18-8 SMo
plug gate valves and on bronze
garden and angle hose valves.

23

Style B Wheel
Threaded Hole

A malleable iron wheel similar to
Style A above. Used on 1 J^-inch
and smaller diaphragm valves.

L.—a—1
Style L Wheel
Square Socket

Made of a black, molded com­
position material. Used on bronze
radiator valves and on special
polished valves.

1 O-inch diameter and smaller 1 2-inch diameter and larger
Style D Wheel — Square Hole

Oval rim wheels made of malleable iron. Used on larger size diaphragm
valves and on larger size bronze, iron, steel, and corrosion-resistant
globe, angle, and gate valves (but not O. S. & Y. Gates); also used
on bronze hose gate valves and on the zj^-inch angle hose valve.

--- a--- -
Style M Wheel
Threaded Hole

A round-rimmed wheel made of
malleable iron. Used only on
No. 459 Gate Valves shown on
page 26.

Style N Wheel
Square Hole

A polished bronze wheel, known
as "Navy" Four-Ball Pattern.
Used on special polished valves.

Stylo K Lever Handle
Square Hole

Made of malleable iron. Used on
smaller size hydraulic bronze and
steel globe and angle valves.

Stylo S Tee Handle
Square Hole

Made of malleable iron. Used on
No. 50 Hose Valves, bar stock
valves, and on some lip-seal bon­
net and corrosion-resistant globe
valves.

1 O-inch diameter and smaller 1 2-inch diameter and larger

Stylo E Whool — Hexagon or ‘Threaded Holo

Malleable iron wheels similar to the Style D above. Hexagon hole
type is used on outside screw and yoke iron, steel, and corrosion­
resistant gate valves. * 1 he 6 and 7-inch diameter wheels are also
available with threaded hole for use on the outside screw and yoke
steel gate valves shown on pages 11 7 to 120.

Genera/ data and dimensions .... page 279

Stylo X Cross Handle
Square Hole

Made of malleable iron. Used on
some corrosion-resistant valves.

Sizes of wheels for AAR Valves. . . .page 42
How to order wheels end handles, .page 279
Chain wheels page 280

279

Wheels and Handles for Valves

—i pi—
Square Hole

Wheel or Handle

The table below shows sizes (a) of
all wheels and handles described on
the preceding page, as well as the
hole size (p) and hub length (v) of
those having a square or hexagon
hole. Wheels and handles with the
same hole size and same hub length
are interchangeable.

Caution: When substitution of
wheels and handles involves the use
of a size larger than that regularly
furnished with the valve, consider­
ation must be given to the effect
of the increased power which will be
obtained; recommendations will be
furnished on request.

*Total taper per foot is 3A inches
Hexagon Hole

Wheel

Sizes, Weights, Dimensions, and Chain Wheel Pitch Diameters — Prices on Request
For illustrations showing dimensions (a) and (b), see facing page: for illustrations showing (pi and (v). see this page.

Size,
Inches

Weight Dimensions,
in Inches

Chain
wheel
pitch
dia.

Inches

Size,
Inches

Weight Dimensions,
in Inches

Chain
wheel
pitch
dia.

Inches
(a) Pounds

Each (b) (p) (v) (a) Pounds
Each (p) (v)

Size,
Inches

Weight Dimensions,
in Inches

Chain
wheel

(a) Pounds
Each (P) (v)

pitch
dia.

Inches

Style A Wheel — Square Hole
21/2 .4 2% .24 .35

t3 .5 3K .29 .44
13 .5 .40 .44 T-%
3y2 .6 3^ .40 .56 3
4 .8 4% .53 .62 4
5 1.3 5J4 .53 .62 4

Style A Wheel — Threaded Hole
2% .4 2‘!4
3 .5 314
3>/2 .6 3%
4 .8 4%
5 1.3 5M

Style B Wheel — Threaded Hole
2 .3 2%
274 .4 2%
2% .5 2%
3 .6 314
4 .8 4%

Style F Wheel — Square Hole
172 .04 .20 .30
1% .07 .24 .35
2716 .09 .29 .35
29/16 .12 .32 .40
23/4 .20 .35 .44 2?s
3716 .26 .40 .44 2/8
3% .37 .42 .44 3
4716 .5 .45 .56 3
474 .7 .53 .62 4
57s 1.1 .53 .62 4

Style N Wheel — Square Hole
172 .8 13Z1 /4 .20 .30
174 .9 2 .24 35
2 1.0 214 .29 35

1272 1.5 3 .32 .40
218f27z 1.5 3 .35 .44

3 2.0 314 .40 .44 214
372 2.5 414 .42 .44 3
4 3.0 4/8 .45 .56 3
5 4.0 554 .53 .62 4
6 4.5 654 56 .87 5

+Thc dagger mark indicates wheels or handles
made with two sizes of squares or hexagons.
When ordering such sizes, always include the
size and catalog number of the valve on
which the wheel or handle will be used.

Style D Wheel — Square Hole Style L Wheel — Square Socket
372 .6 .35 .44 2?s 1% .05
472 1.5 .37 .62 4 2 .08
572 2.2 .44 1.00 4 2% .10
6 2.3 .56 .87 5 2% .15 ...
7 3.5 .63 1.00 5 2% .20
8 4.2 .69 1.06 7’2 3 .24
9 5.8 .75 1. 19 71 2 Style M Wheel — Threaded Hole

flO-S 7.0 .81 1.25 10 3716 .6
flO-L 7.0 .87 1.37 10 35/8 .7

12 9.0 .94 1.50 10 3% .8
14 3.0 1.00 1.62 14 4% .8
16 5.0 1.13 1.75 14 4*716 .9 . .
18 19.0 1.25 1.87 18 53/4 1.1
20 23.0 1.31 2.12 18 61,/is 2.0
22 33.0 1 44 2.37 18 Style K Handle — Square Hole
24 38.0 1.50 2.44 24 3’/s .12 .29 .35
27 47.0 1.75 2.50 24 3716 .19 .32 .40
30 85.0 1.87 2.75 30 3‘/2 .25 .35 .44 238
36 148.0 2.00 3.25 30 3% .3 40 .44 23 K
42 168.0 2.50 3.50 41/4 .4 .42 .44 3

Style E Wheei — Hexagon Hole 4% .5 .45 .56 3
6 2.4 .99 .69 7>'2 5 .6 .53 .62 4
7 3.5 .99 .69 7M 53/4 1.0 .56 .87 5
8 4.0 1. 10 .75 75 2 Style S Handle — Square Hole
9 6.0 1.35 .87 7'2 f2716 .14 .24 .35

tio-s 6.7 1.54 .87 10 t2V16 .14 .29 .35
flO-L 6.7 1.67 .87 10 3716 .20 32 .40

12 8.7 1.86 1 00 10 4>/s .23 .40 .44 2?h

14 12.0 2.05 1.06 14 t4>/2 .27 .35 .44 2:’s
16 15.0 2.31 1.19 14 t4*/z .27 .40 .44
18 20.0 2.38 1.31 18 43/4 .3 .42 .44 3
20 23.0 2.75 1.31 18 6 .6 .45 .56 3
22 32.0 3.27 1.50 18 7 •7 53 .62 4
24 40.0 3 46 1 62 24 Style X Handle — Square Hole
n 47.0 3 53 1.69 24 t3 .2 .24 35
30 64.0 4 03 1 75 30 13 .2 29 35
36 115.0 4 56 2. 19 30 133/4 .3 32 40

142 140.0 5. 16 2.75 133/4 .3 .35 .44 2?h

142 140.0 5 75 2 75 t43/4 .4 40 .44 2N
Style E Wheel — Threaded Hole 143/4 .4 .42 44 3
6 2.4 6 .8 .45 . 5b 3

7 3.5 7 1.1 53 .62 4
How to order: Specify size and style of wheel or handle, or size and catalog

vnlv? Valve dimension tables in the catalog include the wheel or
ze The stvle can be determined from valve illustrations and the size,

or from data shown on this and the preceding page.

23
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Chain Wheels with Guides
For Bronze, Iron, and Steel Valves

Chain wheels regularly
include a guide, as shown
above. Chains are extra.

23

Chain wheels are available
without a guide but only
when orders so specify.

Ham mor Blow
Chain Wheel
With Guido

Hammer blow chain wheels
with guide are available
for large size and high
pressure valves.

Chain wheels above arc ap­
plied to rising stem gate valves.
Applications on non-rising stem
gate valves and on globe and
angle valves, although not
illustrated, are similar

Rugged, dependable, guide-equipped chain wheels
for quick, easy operation of hard-to-reach valves
. . . . available without guide when specified.

For convenience in operating valves
located above a normal reach from floor
levels, Crane Chain Wheels with Guides
are ideal. They are made from high
quality cast iron, are unusually rugged
and serviceable, and are designed to pro­
vide a positive grip on the chain under
the most severe operation.
Through a unique hub design, these
chain wheels are easily attached and
locked to valves in service. An instruc­
tion tag is supplied with each wheel.
Guides: Crane chain wheels regularly
include a guide. Guides for chain wheels
of zJdz-inch pitch diameter and larger are
equipped with rollers, as illustrated;
guides for smaller size chain wheels
have plain loops.
Crane Guides hold the chain in close con­
tact with a large portion of the circum­
ference of the wheel, preventing slipping
or jumping of the chain.
Hammer blow chain wheels: When
chain wheels are desired for the opera­
tion of large size or high pressure valves,
additional power is usually necessary
for the first effort in unseating the disc,
and in the final movement, to effect
tight seating. For conditions such as
these, a hammer blow chain wheel is
recommended.

The design of the Crane Hammer Blow
Chain Wheel embodies a “lost motion,”
wherein the wheel turns freely through a
large angle, building up momentum until
the heavy operating lugs engage. The
resulting "hammer blow" acts upon
the valve stem, facilitating opening and
closing the valve.
Hammer blow chain wheels are available
in pitch diameters of /J^-inch and larger;
they are regularly equipped with a guide.

Ordering: Chain wheels with guide
(upper left illustration) are furnished
unless orders definitely state that no
guide is desired. In either case, orders
must specify the pitch diameter of the
chain wheel and the size and catalog num­
ber of the valve for which it is intended.
When valves are ordered with chain
wheel and guide equipment, the equip­
ment is not mounted on the valve but is
packed separately. If the valves use chain
wheels of 7^-inch pitch diameter or
larger, the valves will be shipped with­
out their regular handwheels.

Chains: Chains can be furnished. Spec­
ify length desired and the pitch diam­
eter of the chain wheel for which the
chain is intended. Links for connecting
the chain ends are also furnished.

■Chain wheels for valves with threaded hole wheels are made to order; information on request

Weights and Application of Chain Wheels — Prices on Request
^Chain wheals will bo furnished with a guide unless ordered "without guide”.

Pitch
diameter

of
chain
wheel

Inches

Pound
Chain

Wheel &
Guide

For use w
or non-ri

valves wit
hexagon h

s, Each
Chain
Wheel
Only

ith rising
sing stem
a square or
ole wheel*

Application of Chain Wheels
Chain wheels are applicable to valves having
a square or hexagon hole wheel or handle of

the styles and sizes indicated below:
Style A
Wheel*

Size
Inches

Style D
Wheel

Size
Inches

Style E
Wheel*

Size
1 nches

Style F
Wheel

Size
Inches

Style K
Handle

Size
Inches

Style S
Handle

Size
Inches

2%
3
4
5
7 ¥2

3.0
4.0
5.0
7.0

21.0

1.5
2.0
3.5
5.0

13.0

3
3>/Z
4, 5

3’/2

4’/z, 51/Z
6, 7
8, 9 6, 7, 8, 9

2%, 3>/16
3%,4i/16
4%. 5%

3’/2, 3%
4’4. 4%

5
53/4

4i/s, 4»/2
43/4, 6

7

10
14
18
24
30

31.0
54.0
83.0

134.0
175.0

20.0
41.0
65.0

112.0
145.0

10, 12
14, 16

18,20, 22
24, 27
30, 36

10, 12
14, 16

18,20,22
24, 27
30, 36

Size of hole in chain wheels, valve wheels, or valve handles.........
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Composition Discs
High quality renewable discs designed
for tight seating and long service.

Crane composition discs are made from high quality mate­
rials .... compounded, cured, and tested for the recom­
mended services. All of the discs are molded and vulcanized.
Constant study, research, and control assure uniformity in

composition and serviceability.

No. 4 Cranite Discs: No. 4 Cranite Discs
are laminated and consist of a synthetic base
with spirally wound long fibre asbestos and
other ingredients. They are suitably cured
to provide the hardness needed for high tem­
perature, yet they seat with minimum effort.
All sizes have serrated faces on both sides
and, on one side only, bear the marking "No.
4 Cranite" and the size. No. 4 Discs are
recommended for:

300 psi steam. . 450 F maximum
*600 psi water. . 420 F maximum

No. 6 Discs: No. b Discs are made of a
specially formulated composition consisting
of a synthetic base with other ingredients.
They are soft enough to make a tight seat on
air or gas, yet are sufficiently stiff and resist­
ant to withstand hot water and the wear
and tear of repeated operation. All sizes are
plain on both sides and bear no marking.
No. b Discs are recommended for:

600 psi water, air, gas, oil, or
gasoline.................200 F maximum

No. b Discs are also suitable for other hydro­
carbons such as propane, butane, etc., at
temperatures up to 200 F.

No. 1, Cranite Disc
Sizes 3’/z to 6-inch

Interchangeability: Nos. i, 4. and 6 Discs have the same dimen­
sions, size for size, and are interchangeable’, they are slightly larger
in diameter and thickness than the No. 10 and No. 12. 1 he latter,
dimcnsionallv the same, are interchangeable with each other

No. 1 Cranite Discs: No. 1 Cranite
Discs are made of a specially formulated
composition consisting of a synthetic

I base, with asbestos and other ingredients. Sizes 3-inch and smaller
]£ have a plain finish on both sides and, on one side, bear the mark­

ing "No. 1 Cranite" and the size; larger sizes
are plain on both sides and bear no marking.
No. 1 Discs are recommended for:

150 psi steam. . .366 F maximum
*150 psi water. . .366 F maximum
*300 psi water. . .300 F maximum

•No. 1 or No. 4 Disc is suitable for water
under 200 F, only when used in globe
and angle valves; however, at such water
temperatures, especially if the valves are
to be operated frequently or must scat
easily, the No 0 Disc is recommended

Prices on Request

Nos. 10 and 12 Discs: No. 10 and No. 12
Discs are made from homogeneous compounds
with synthetic bases. The discs, highly suitable for their recom­
mended services, are dimensionally alike, size for size. All sizes are
plain on both sides and bear no marking. They are recommended
for the following services:

No. 10 Discs for 125 psi steam 353 F maximum
No. 12 Discs for; 200 psi water, air. gas. oil. or

gasoline.............. 200 F maximum
(also for domestic gas service)

No. 4
Granite Disc

No. 6
Composition Disc

Sizes !/8 to 3-inch

No. 10 or No. 12

Dimensions
Catalog
Number

of
Disc

Size

Inches

Approximate
Dimensions,

in Inches

A C

Vs 2 ¥32 %2
¥4 2 ¥32 ¥32

% 3/4 ¥32

V2 3 3/16 ¥4
3/4 F/lS ¥4

1 13/8 ¥4

No. 1 I’A 1% 11/32
or l>/2 2 3¥32

No. 6 2 29/16 ’¥32

2’/2 33/16 3 5/32

3 3’5/16 ’A
3’A 43/g 9/16
4 4% ’9/32
5 6¥is ’9/32
6 7¥16 ’9/32

Vs 33/32 ¥32
¥4 2 3/3 2 ¥32
3/8 3/4 ¥32

y2 33/16 ¥4
3/4 1¥16 ¥4

No. 4 1 13/g ¥4
l’/4 1% ’¥32
l’/2 2 1 V32
2 29/16 1 V32
2‘A 33/16 ,S/32
3 3* 5/16 ¥2

Vs ’/2 ¥8
¥4 */2 ‘/8
3/8 ’9/32 ’/8

No. 10 ¥2 2 ¥32 ¥16

or 3/4 29/32 ¥32
No. 12 1 l’/4 ¥4

l’/4 l*/2 ¥4
l>/2 1’3/16 9/32

2 29/32 5/16
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By-Passes for Iron Body Gate Valves

Non-Rising Stem
Valves with By-Pass

For Water Service

For water service, when the
main valve is the non-rising
stem gate type, the valve in
the by-pass will also be a
non-rising stem gate.

Outside Screw & Yoke
Valve with By-Pass

For Water Service

For water service, when the
main valve is the outside
screw and yoke gate type,
the valve in the by-pass will
also be an outside screw
and yoke gate.

For steam service, whether
the main valve is the non­
rising stem or the outside
screw and yoke gate type,
the valve in the by-pass will
be the globe type.

Prices: Additional in­
formation and prices of
by-pass valves will be
furnished on request.

The larger sizes of Crane iron body
gate valves .... wedge and double disc
types with flanged or hub ends ....
can be equipped with a by-pass when
orders so specify.
The by-pass facilitates operation of
the main valve by equalizing the pres­
sure on both sides of the main valve
disc and, in the case of steam service,
permits a slow warm-up on the outlet
side before the main valve is opened.
By-pass types: As indicated in the
table, Crane 125 and 250-pound wedge
gate valves and 25, 200, and 500-pound
WOG double disc gate valves can be
supplied with a large size by-pass
suitable for water (or oil or gas).
The valve in the by-pass is a gate
valve. It is a non-rising stem valve
if the main valve is such, or an outside
screw and yoke valve if the main valve
is such.
Similarly, the by-pass valve is bronze
trimmed if the main valve is bronze
trimmed, and all-iron if the main valve
is all-iron.
Crane 250-pound wedge gate valves, for
steam service, are available with a
globe valve in the by-pass.

Unless otherwise ordered, bevel geared
valves with by-pass will have the by­
pass on the bottom of the main valve.

Position of by-pass: On valves with­
out gearing and on spur geared valves,
the by-pass valve is regularly attached
to the side of the main valve, with
the stem of the main valve and of the
by-pass valve parallel, pointing ver­
tically upward, as shown in the illus­
trations at the left.
On bevel geared valves, the by-pass
valve is regularly mounted on the bot­
tom of the main valve, as shown above.
If the by-pass is desired in a position
other than regularly furnished, orders
must so specify.
Dimensions: For dimensions of wheel
operated valves with by-pass, refer to
the catalog page showing the main valve
for which the by-pass is intended; for
page references, see table below.

Main Valves and Applicable By-Pass Valves

Bypasses for sled bolted bonnet gate valves.................. page 129
By passes for steel pressure seal bonnet gate valves. . . .page 174

Additional information on location of by-passes...............page 403

Non-Rising Stem or
Outside Screw & Yoke

Valve with By-Pass
For Steam Service

Main Valve
Flanged or Hub Ends

By-Pass Valve Type
and Size (Inches)

Valve
Type

Pressure
Class

Catalog
Page

Reference

Size

Inches

Non-Rising
Stem
Gate

For Water

Outside
Screw and
Yoke Gate

For Water

Globe

For Steam

12 and 14 2 2
16 to 20 3 3

125-Pound page 75 or 77 24 and 30 4 4
36 and 42 6 6

Wedge Gate 48 8 8
5 and 6 l’/4 l’/4 3/4

250-Pound page 81 8 B/2 iy2 3/4
10 l>/2 l’/2 1
12 2 2 1
14 2 2

25-Pound 16 to 20 3 3
WOG page 93 24 and 30 4 4

36 and 42 6 6
48 8

Gate 200-Pound 12 and 14 2 2
WOG page 95 16 to 20 3 3

24 4 4
500-Pound 6 U/4 1%

WOG page 9b 8 and 10 n/2 P/2
——————— 12 2 2
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Indicators for Iron Body Gate Valves
As illustrated at the right, a "Universal"
type indicator can be furnished for
bronze trimmed, non-rising stem valves
of the 125-Pound Wedge Gate and 200-
Pound W.O.G. Double Disc Gate classes.

The indicator shows whether the valve is
open or shut and is easily installed on
valves in stock or service. All parts
are bronze. When ordering, specify the
valve catalog number and size.

Valves Available with Indicator

Valve Types Valve Sizes Valve Description

125-Pound Wedge Gate No. 460
No. 461

8-inch and smaller
12-inch and smaller see pages 74 and 75

200-Pound W.O.G. Double Disc Gate No. 480
No. 481

4-inch and smaller
12-inch and smaller see pages 94 and 95

Crane "Universal”
Indicator for

Non-Rising Stem
Gate Valves

Prices on Request

Cleanouts
For Flanged Iron Body Gate Valves

When specified, Crane Ferrosteel 125-
Pound Wedge Gate and 200-Pound
W.O.G. Double Disc Gate Valves can
be equipped with a cleanout installed on
the side of the valve body; see illustra­
tion at right.
Double disc gate valves of the 25-pound
class can be equipped with two side

cleanouts (one on each side of the valve
body) which permit passing a rod
through the valve between the seats.

Cleanouts facilitate the cleaning of
valves used in lines carrying an unusual
amount of sediment, tarry fluids, etc.,
which may accumulate in the valve body.

*The 25-pound W.O.G. valves will be equipped with double side cleanouts; see page 93.

Valves Available with Cleanout

Flanged Valve Types Valve Sizes Valve Description

All 125-Pound Wedge Gates 3-inch; 4 to 12-inch see pages 74 to 79

All 25-Pound W.O.G. Double Disc Gates* 14-inch and larger j see pages 92 and 93

All 200-Pound W.O.G. Double Disc Gates 3 to 12-inch see pages 94 and 95

^Single Side Cleanout
for Flanged End

Gate Valves

23

Prices on Request

Keys for Bronze Lock Shield Valves
Keys Used with Lock Shield Valves

Lock Shield Key No. to Specify
of

Valve

inches

For
No. 439

Gate

(page 19)

For
No. 441

Gate

(page 19)

For
No. 1260

Globe

(page 29)

For
No. 1261

Angle

(page 2<>>

For
4272

Globe

(page 59)

For
No. 4273

Angle

.page 59)

For
No. 68G

Angle

1 page 59)

%

I

y2 No. 197
No. 19/

No. 198 No. 198 No. 198
3/4 No. 198 ___ ——------Z4 __
1 No. 198 No 198 No. 198 No 199
1% ____ ___ —___---------

“0/2
2

~No. 199 No. 199

L-Shapo Key
Malleable Iron

Cadmium Plated

Kev
No.

Lbs.

Each

Square
Hole
Sizes

No. 197 19 0 26'
0 20

No. 198 .33 0 40
0 32

No. 199 33
0.49

, 0 43

Prices of keys furnished on request.
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Industry supplies the service—
Crane supplies the equipment

A 2500-pound alloy steel pressure-seal bonnet
valve equipped with a motor operator.

Large Crane iron body double disc gate valves
(pages 92 and 93J in a low pressure installation.

SECTIONS 24 TO 26
285-314

Crane Steel Screwed Fittings,
Welding Fittings, and Flanges

(Including Steel Unions and Flange Unions)

IMPORTANT

DUE TO CHANGES IN MANUFACTURING POLICY,
AS INDICATED BELOW, SECTIONS 24, 25,
AND 26 HAVE BEEN DELETED FROM THIS

REPRINT OF THE CRANE NO. 60 CATALOG

pages

285-289... .Screwed Fittings & Unions DISCONTINUED
290-292... .Flange Unions (& Gaskets) DISCONTINUED
293-297. Socket-Welding Fittings DISCONTINUED
298-306... .Butt-Welding Fittings LINE EXPANDED*
307-314... .Flanges LINE EXPANDED*

*A catalog describing Crane's broadened lines of butt-welding fittings
and flanges can be obtained from CRANE CO.,

Midwest Fitting Division, P. O. Box 433, St. Louis, Missouri

24

25

26
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285-314

SECTIONS 24 TO 26

Crane Steel Screwed Fittings,
Welding Fittings, and Flanges

(Including Steel Unions and Flange Unions)

25

26

IMPORTANT

DUE TO CHANGES IN MANUFACTURING POLICY,
AS INDICATED BELOW, SECTIONS 24, 25,
AND 26 HAVE BEEN DELETED FROM THIS

REPRINT OF THE CRANE NO. 60 CATALOG

pages

285-289.... Screwed Fittings & Unions........................DISCONTINUED
290-292... .Flange Unions (& Gaskets).......................DISCONTINUED
293-297... .Socket-Welding Fittings.............................DISCONTINUED
298-306... .Butt-Welding Fittings............................. LINE EXPANDED*
307-314... .Flanges......................................................LINE EXPANDED*

*A catalog describing Crane's broadened lines of butt-welding fittings
and flanges can be obtained from CRANE CO.,

Midwest Fitting Division, P. O. Box 433, St. Louis, Missouri

SECTION 27
315

Crane Bolts, Gaskets,
and Thread Lubricants

Machine Bolts
Description, Sizes, and Weights.................................................page 316
Quantity and Sizes for ASA Flanged Joints.............................page 318

Triplex Steel Stud Bolts
Description and Sizes................................................................. page 317
Quantity and Sizes for ASA Flanged Joints.............................page 319

Templex Steel Stud Bolts
Description................................................................................... page 317
Quantity and Sizes for ASA Flanged Joints............................ page 319

Bolting Flanges of Dissimilar Metals.................................. page 318

Sheet Packings
Cranite......................................................................................... page 320
C.C. Rubber.................................................................................page 320

Gaskets
For Bronze Flanged Joints......................................................... page 321
For Corrosion-Resistant Flanged Joints..................................... page 321
For Iron Flanged Joints.............................................................. page 322
For Steel Flanged Joints.......................................... pages 321 and 323

Thread Lubricants
Crane Thread Lubricant.............................................................page 324
Crane Anti-Seize Thread Compound........................................page 324

27

For related data, refer to:

General information on sheet packings....................... page II
Gaskets for tongue and groove flange unions.............................. page 292
Drilling templates................................................................pages 32o to 331
Elangc facings.......................................................................pages 332 to 335

Normal engagement between male and female threads. . . .page 352
Threaded pipe joints..........................................................................page 353
Engineering data on Crane bolting. . . . pages 382 and 383
Assembly and maintenance of flanged joints ...................... page 384
Engineering data . . pages 381 to 442
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Machine Bolts

g,„._
Square Head Machine Bolt
With Heavy Hexagon Nut

Weights, in Pounds — Per Hundred Bolts and Nuts
Length

Inches
W

Dia.
Bolt

%"
Dia.
Bolt

3/4"
Dia.
Bolt

Ts"
Dia.
Bolt

r
Dia.
Bolt

I’/s"
Dia.
Bolt

1%"
Dia.
Bolt

1%"
Dia.
Bolt

iy2"
Dia.
Bolt

l’/4 17.5 31.1 —— -
iy2 18.9 33.1 52.6 79.2
2 21.3 37.1 58.1 86.3 121.0
2% 24.0 __ 40.9 64.0 94.6 131.0
3 26.8 45.1 69.5 102.0 142.0 * *
31/2 29.5 49.3 75.6 111.0 152.0 * *

Regular 4 32.2 53.6 81.7 118.0 161.0 217.0 287.0 ♦ *
Square Head

Machine Bolts
4y2 34,9 57.8 87.8 127.0 172.0 231.0 304.0 * *
5 37.6 62.0 93.8 135.0 183.0 242.0 318.0 * *

Each furnished
t>y2 40.3 66.2 99.9 143.0 194.0 256.0 335.0 * *

with a Heavy 42.7 70.4 106.0 151.0 205.0 270.0 351.0 * *
Hexagon Nut b*/ 2 45.4 74.7 112.0 160.0 215.0 * *

(see "Nuts” below)
7
7»/2

48.1
50.8

78.9
83.1

118.0
124.0

168.0
176.0

226.0
237.0

297.0 384.0 *

8 53.5 86.9 130.0 184.0 248.0 325.0 418.0 * *81/2 56.2 91.1 136.0 193.0 * *
9 58.9 95.3 142.0 201.0 269.0 352.0 451.0 *
93/2 61.6 99.5 148.0

10 64.4 104.0 154.0 216.0 290.0 379.0 485 0 ♦ *11 69.8 112.0 166.0 233.0 312.0 407.0 519.0 * *
12 75.2 121.0 178.0 249.0 333.0 434.0 553 0 * *13 80.6 129.0 190.0 266.0 354.014 86.0 138.0 202.0 282.0 376.0 489.0 620 0 *15 __ 91.4 146.0 215.0 299.0 397.0 516 0 654 n

27 Weights for bolts of 1 % and 1 J^-inch diameters are furnished on request.

Recommendations: The use of square head
machine bolts and hexagon nuts has been the stand­
ard practice of the pipe and fitting industry for a
variety of services and for temperatures up to a
maximum of 500 F.

Nuts: Machine bolts of 1 J4-inch diameter and
smaller are regularly furnished with a Heavy Semi-
Finished Hexagon Nut; when so ordered, the bolts
can be furnished without nuts.

Machine bolts of the 1 % and 1 i/£-inch diameters
are regularly furnished with a Heavy Hexagon Nut
(unfinished); when so ordered, they can be furnished
without nuts or with Heavy Semi-Finished Hexagon
Nuts.

Standards: Machine bolts and nuts are made from
steel conforming to requirements of ASTM Specifi­
cation A 307, Grade B.
Dimensions of bolt heads and nuts conform to
requirements of American Standard B18.2-1Q55-
Threads of bolts and nuts conform to requirements
of American Standard B 1.1-1949, Coarse Thread
Series .... Class 2A fit on the bolts and Class 2B
fit on the nuts.
Bolts required per flanged joint: The number
and sizes of machine bolts required for the popular
pressure classes and sizes of bronze, iron, and
steel flanged joints are listed on page 318.
Prices: Prices are furnished on request.

Description of materials. . . .page 9
Engines dala on maMnQ
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Triplex and Templex Alloy Steel Stud Bolts
Prices on Request

Two high quality, performance-proved alloy bolting
materials—Triplex Steel for use at temperatures
beyond the range of carbon steel and Templex Steel
for use at temperatures beyond the range of other
ferritic alloy steels—were especially developed by
Crane to provide complete safety and dependability
under severe operating conditions.
Triplex Steel Stud Bolts: The merits of Crane
Triplex, a chromium-molybdenum steel, are well
known. Made to rigid manufacturing tolerances,
Triplex Steel Stud Bolts provide liberal strength for
the bolting of steel flanged joints. They have been
used with excellent results in thousands of steel valve
and fitting installations, many of which—particularly
in oil refineries—are subject to extreme pressures and
temperatures.
Templex Steel Stud Bolts: Crane Templex is a
specially heat-treated, chromium-molybdenum-van-
adium steel. It offers greater resistance to creep than
other bolting steels offered on the market today. At
extremely high temperatures, especially where joints
are made up for permanent service, as in steam
power plants, Templex Steel Stud Bolts are ideal.
Marking: On one
end of each stud /ZZ:
bolt is stamped
the identification
of the material;
Crane Triplex is Triplex steel
marked with the

Templex Steel

symbol “T B7", and Crane Templex is marked with
the symbol "T B14". These markings are shown in
the accompanying illustrations.
Standard lengths: The lengths of stud bolts are
standardized in increments of J^-inch in accordance
with American Standard, ASA Bib.5-1957.
When ordering stud bolts for Cranelap requirements,
lengths should be selected as follows:

a. If calculated length is Tfe-inch or more longer
than a standardized length, use the next
longer standard J^-inch length.

b. If calculated length is less than Tie-inch longer
than a standardized length, use the next
shorter standard J^-inch length.

Threads: Crane zXlloy Steel Stud Bolts are threaded
their entire length. Threading, including threading
on the accompanying nuts, is in accordance with the
American Standard for Screw Threads for High
Strength Bolting (ASA Bi. 1)... .Coarse Thread
Series on sizes i-inch and smaller and 8-Pitch
Thread Series on sizes 1%-inch and larger.
Nuts: Each Triplex and Templex Steel Stud Bolt is
regularly fitted with two hot forged, medium carbon
steel, oil-quenched, heavy semi-finished hexagon
nuts. The nuts, having a Brinell hardness of 250
minimum, are capable of developing the full strength
of the stud bolt.

Triplex or Templex Steel Stud Bolt
Threaded the entire length. Each stud bolt
is regularly furnished with two hexagon nuts.

Sizes (Diameter x Length), in Inches
1 x6%

x6!/2
x63/4

%x2% 3/4x43/4
x2% x5
x23/4 x5%
x3 xsy2
x3%

7/sx4y2
x434s/8x23/4

x3%
x3’/2
x33/4
x4

x5
x5%
x5>/2
x53/4

x4% xb

3/4x31/2 1 x5
x33/4 x5%
x4 x5>/2
x4% x53/4 1
x41/2 1 x6

1’/8x53/4

x61/4
x6>/2
x63/4
x7
x7’/4
x7*/2
x73/4

1>/4x63/4
x7
x7%
x71/2

:1’/4x73/4
x8

: x8>/4
I x8’/2

x83/4

13/8x8»/4
x8%
x83/4
x9
x9%
x91/2
x93/4
xlO
xioy4

I x9%

i*/2x9y 2
x9’4
xlO
xioy4

; xioy2
-I xll

is/8xioy4
xioy2
xlO%
xll
xiiy4
xiiy2

1 xlP/4
j P^xlOVi

xioy2I xll

iy8u2y2
x 123,4
xl3
xl3%
X13%

2~i3y4
i X131/2

xl4
x 141/2
xl4%
x!51/4

2%xl5%
x!6
x!6%

21/2x163/4
xl7
x173/4

Sizes indicated above apply only to Triplex Steel stud
bolts; the lengths do not include the crowned ends.

Standards: Triplex and Templex Steel Stud Bolts
and nuts conform to American Standard Bib.5-1957
and to various ASTM Specifications.
Crane Triplex Steel substantially exceeds minimum
requirements of ASTM Specification A 193. Grade
B7. Crane Templex Steel substantially exceeds mini­
mum requirements of ASTM Specification A 193,
Grade B14. The following is a comparison of
physical properties:

Physical
Properties
Tensile strength....................psi
Yield point.. ......................... psi
Elongation in 2 inches......... %
Reduction of area................ %
Brinell hardness number, range

ASTM
Mini­
mum

125,000
105,000

10
50

200-320

Crane Crane
Triplex Templex
average average
134.000 145.000
110,000 118,000

20 20
57 57

270-300 285-320

27

The nuts conform to ASTM Specification A 104,
Grade 2H; they are made to American Standard
ASA Bi8.2 dimensions for Heavy Semi-Finished
Hexagon Nuts.
Thread compound: Crane Anti-Seize Thread Com­
pound is recommended for use with alloy steel stud
holts. On bolting subjected to high temperatures,
this compound is unsurpassed. Because it reduces
friction, maximum stress can be obtained in the stud
bolt with a minimum amount of power applied to
the nut. In addition, since it minimizes the tendency
of metals to gall or seize, joints can be more readily
assembled and taken apart without injuring the
bolting The compound is described on page 324.

Description af materials page 9 Engineering data on bolting .pages 382 to 384
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318------------------------------------------------------ ----- —------
Quantity and Sizes of Machine Bolts

For ASA Bronze, Iron, and Steel Flanged Joints

Note A: For valve to valve. Note B: For valve to flange, or for valve to special 125-pound fitting with 25-pound drilling.

Nominal ~ ' Quantity <rf
---- —■—

Pipe
Size Bronze Cast Iron ________Steel

150-Pound 300-Pound 25-Pound 125-Pound 250-Pound

14" Raised
Face

150-Pound
Jis" Raised

Face

300-Pound

Inches
Plain (Flat)

Face
Plain (Flat)

Face
See

Note A
See

Note B
Plain (Flat)

Face
Jfc" Raised

Face

¥2
¥4

1

4-¥2x1¥4
4-y2xl¥2
4 - ¥zxi¥2

4-¥2x13/4
4 - %x2

4 - ¥2 xl34

4-1/^ xl34
4 - ¥2 x2
4 - ¥2 x2

4-1T7T~
4 - 5/8 x2¥z
4-5/8 x21/2

P/4 4 - ¥2x1 ¥2 4 - 5/8x2 4 - ¥2 x2 4 - ¥2 x2% 4 - % x234
1V2 4-¥2x1 ¥2 4-3/4x21/4 4 - ¥2 x2 4-3/4 x23/4 4-¥2 x21/4 4 - 34 x3
2 4- s/8xl% 8 - %x2Vi 4-5/s x21/4 8 - s/8 x2% 4-5/s x234 8 - 5/8 x3
U/g 4 - %x2 8 - 3/4x21/2 4 - 5/s xPy/z 8-34 x3¥l 4 - s/s x3 8-¥4 x31/4
3 4 - %x2 8-3/4x23/4 4-5/8 x2¥2 8 - 34 xJl/i 4 - % x3 8-% x31/2
3 ¥2 8 - 5/8x21/4 8 - 3/4x3 8-5/8 x234 8 - 3/4 x3¥2 8 - s/g x3 8-¥4 x33/4
4 8 - %x21/4 8 - 3/4x3 8 - %x2¥4 8 - %x2% 8 - s/8 x3 8-3/4 x3J4 8 - 5/g x3 8-¥4 x334
5 8 - 3/4x21/2 8 - 3/4x31/4 8-%x21/4 8 - %x21/2 8-3/4 x3 8-% x4 8-34 x3*4 8 - 34 x4
6 8 - 3/4x21/2 12-3/4x31/4 8 - 5/8x21/4 8 - 5/8x2¥2 8-3/4 x3>/4 12-34 x4 8-3/4 x3i/4 12 -¥4 x4¥4
8 8 - 3/4x23/4 12-%x33/4 8 - 5/8x21/4 8 - %x234 8 - 3/4 x3¥2 12-7/8 x41/2 8 - ¥4 x3i/2 12 - ¥s x434

10 12-¥8x31/4 12-=/8x21/2 12-5/8x3 12-7/8 x33/4 16-1 x5¥4 12-7/8 x334 16 - 1 x51/4
12 12-%x31/4 12 - %x23/4 12 - 5/8x3 12-7/8 x334 16-11/8x51/2 12-7/8 x4 16-11/8x53/4
14 12-3/4x31/4 12-3/4x31/2 12-1 x41/4 12-1 x4¥4 20 - 11/8x6
16 16-3/4X3i/4 16-3/4x3¥2 16-1 x41/2 16-1 x41/2 20 - 1 ¥4x61/2
18 16-34x31/2 16-3/4x33/4 16-11/8x434 16-1¥8x43/4 24 - 1 ¥4x63/4
20 20-3/4x3i/2 20 - 3^x4 20-11/8x5 20 - 1¥sx5¥4 24-114x7
24 20 - 3/4X334 20-3/4x4i/4 20 -1 ¥4x51/2 20-11/4x5% 24-li/2x73/4

Description of machine bolts. . . .page 316 Templates for drilling.. . .pages 326 to 329

Flange
Combination Facing

Bolting To Be Used

Flat Ring

Full Face

Flat Ring Carbon

Only

is stip-

■j(-inch raised face on the
steel flange '.hall be removed

Jfi-inch raised face on the
steel flange shall be removed

Bronze or
Stainless Steel

(MSS SP-42)

Class 125
Cast Iron

to
150-Pound

Steel

Class 250
Cast Iron

to
300-Pound

Steel

------ - Jtv.v.l equivalent to
steel equivalent to ASTM A193

heat-treatment other than
■•'■ent to ASTM A307, Grade B

No change necessary in
raised face of either flange.
1 lowever, preferred practice
indicates that the raised
face on the steel flange
should be removed

Bolting Flanges of
In the course of installing piping, it is frequently
necessary to make joints by bolting together flanges
of two different materials.
To prevent possible breakage of an iron flange when
bolted against a steel flange ... or distortion of
the weaker flange when bronze or stainless steel is
bolted to steel . . . etc . . . MSS SP-46 has drafted a
Standard Practice for the bolting of cast iron,

srr['-tlnn with°ut heat-treatment other than
jress^rclie^j.-qunalent to ASTM A 307, Grade B

vvp d carbon steel■ 1 vl /Vol or allo-. ,

A'ole AAS'.S .SP-46 slates that in all cases where removal -t t'.- •
ulated, it is equally satisfactory to use a full thickiu

heat-treatment other than
- t to ASTM A3 07. Grade B

1 - .rbon steel equivalent to AS 1 *
aivalent to ASTM A193

DissimiBor Metals
bronze, or stainless steel flanges to steel raised
face flanges. This information is summarized below.
As noted on the drilling template pages (326 to
32.9), the templates of flanges for Class 125 Cast
Iron, 150-Pound Bronze, 150-Pound Stainless Steel,
and 150-Pound Steel are the same. Likewise, the
templates for Class 250 Cast Iron, 300-Pound Bronze,
anc 300-Pound Steel are also the same.

Bolling Practice for Flanges of Dissimilar Metals — Pcr Mss SP-46-1955

I Gasket Type '

Quantity and Sizes of Stud Bolts
For ASA Steel Flanged Joints

319

Flange
Facing

Nominal
Pipe Size Quantity of Stud Bolts, and Size (Inches), Required per Steel Flanged Joint

Inches 150-Pound 300-Pound i 400-Pound 1 600-Pound 900-Pound 1500-Pound

¥2 4-¥2 x2% 4 - ¥2 x21/2 4 - 1/2 x3 1 4 - x4
¥4 4 - ¥2 x2% 4 -5/g x234 4 - ¥g x31/4 4-34 ,41/4
1 4 - ¥2 x21/2 4 - s/g x3 4 - s/g x31/2 1 4 - Tg .4%
n/4 4 - ¥2 x21/2 4 - % x3 4 - s/8 x33/4 1 4 - 74 x43/4
i¥2 4-1/z x234 4-¥4 x31/2 4-34 x4 4 - 1 x51/4
2 4 - 5/g x3 8 - 5/g x31/4 8 - 5/g x4 8 - T g x5*4
2¥2 4-5/g x31/4 8 - 3/4 x33/4 8-% x41/2 • • • 8-1 x6

Raised
3 4 - s/8 x3i/2 8-34 x4 8 - 3/4 x43/4 1 8 - 7/g x51/2 8 - I’ 8x634
3’/2 8 - 5/8 x31/2 8 - ¥4 x41/4 8 - 7/g x51/4 1 8-11/8x61/2

Male 4 8 - 5/8 x31/2 8 - 3/4 x4i/4 8 - 7/g x51/4 8-7/g x51/2 8-11/4x71/2
5 8 - 3/4 x33/4 8 - 3/4 x41/2 8 - 7/g x51/2 8 - 1 x6i/4 8-11/4x71/4 8 -

(*) 6 8-¥4 x334 12-34 x43/4 12-7/g x534 12-1 x61/2 12 - 11/8x71/2 ■ 12-13/gxlO
8 8-34 x4 12-7/g x51/4 12-1 x61/2 12 - 1¥sx71/2 12 - i%x8yj 12 - IS'gxlU/g

10 12 - 7/8 x41/2 16-1 x6 16-11/8x71/4 16-11/4x81/4 16- 13/gx9 12-17/gxl31/4
12 12-7/g x41/2 16 - 1V^x6^ 16-11/4x73/4 20 - 11/4x81/2 20 - 13/gx934 16-2 xl434
14 12-1 x5 20-li/8x634 20-11/4x8 20-13/8x9 20- li/2xl0i/2 16-21/4x16
16 16-1 x5’/4 20 - 1 ¥4x71/4 20 - 13/8x81/2 20-li/2x934 20- 15/gxll
18 16-11/8x53/4 24 - 11/4x71/2 24 - 13/8x83/4 20-15/8x101/2 20 - 17/gxl234
20 20-1’4x6 24 - 1^4x8 24 - 11/2x91/2 24- 15/8xlli/4 20-2 x 13i/2
24 20 - 11/4x63/4 24 - 11/2x9 24- 13/4xl0i/2 24 - 17/8x123/4 20-21/2x17

¥2 4 - 1/2 x3 4 - 1/2 x3 4-34 x4
¥4 4 - 5/g x3’/4 4 - % x31/4 4-3,4 x4i.4
1 4 - i/2 x3 4 - 5/g x31/2 4 - b/g x3*/2 4-7/g x43/4
1¥4 4 - 1/2 x3 4 - 5/g x3>/2 4 - % x33/4 4-7/g x43/4

1% 4 - 1/2 x3i/4 4 - % x4 4-34 x4 4 - 1 x5i/4
2 4 - 5/8 x31/2 8 - 5/g x4 8 - 5/g x41/4 8 - '4 xt>J4
21/2 4 - 5/g x334 8 - 3/4 x41/2 ... 8 - 3/4 x43/4 8 - 1 x6>/4
3 4 - s/g x4 8 - 3/4 x43/4 8-34 x5 8-7/g x534 8-li/gx7
31/2 8 - % x4 8-3/4 x5 8 - 7/g x51/2

8 - 11/4x73/4Ring 4 8 - 5/8 x4 8-3/4 x5 8 - 7/g x51/2 8-7/g x53/4 8 - 1¥8x63/4
Joint 5 8-¥4 x4% 8 - ¥4 x51/4 8 - 7/g x53/4 8-1 8 - 11/4x71/2 8-11/2-934

6 8-3/4 x41/4 12-3/4 x51/2 12 - 7/g x6 12-1 x63/4 12- l¥gx7i/2 12 - 134x101/4
8 8-34 x4>/2 12-7/g x6 12-1 x63/4 12 - 1¥sx73/4 12 - 13/sx83/4 12 - l54xll34

10 12-7/g x5 16-1 x63/4 16 - iy8x7y2 16-11/4x81/> 16-13/8x91/4 12-17/gxl31/2
12 12 - % x5 16-11/8x714 16- 11/4x8 20 - 11/4x83/4 20- 13/gxlO 16-2 x151/4
14 12-1 x51/2 20 - 11/8x71/2 20 - 114x814 20 - 13/gx9i/4 20 - li/2xll lo - 214,1634
16 16-1 x5% 20- IVixS 20-13/gx83/4 I 20- li/2xl0 20-154x111/2
18 16- 11/8x61/4 24-114x814 24-13/8x9 i 20 - 15/gxl03/4 20-17/gxl31/4 2720 20 - 1’/8x61/2 24 - 1’4x8 3/4 24 - 11/2x934 i 24-15/gxlll/2 20-2 <14 A J
24 20 - 11/4x71/4 24- li/2xl0 24- 13/4xll 24 - iy8x uyi 20 - 2'/ix 173/4

¥2 4 - ¥2 x23/4 4-3/4 x33/4
3Z 4 - s/s x3 4 - 3/4 x4
1 1 4 - 5/g x31/4 4 - 7/g x4*/2
11/4 4 - % <31/2 4 - y8 x4^Z2

iy2 4- ¥4 x33/4 4-1 x5
2 8 - 5/g ><334 8 - 7/s x5*/ 4
21/2 8 - ¥4 x41/4 8 - 1 x53/4

Male &
Female

3 8 - ¥4 x41/2 8 - 7/g x51/4 8 - 1 ‘4 ■ b‘/2
31/2
4 8 - 7/8 x5

8 - % x5
8-7/g x5i/4 8-114x61/4 8 - 11/4 ,71/4

Tongue
&

5
6

8 - 7/g x51/4
12-7/g x51/2

8-1 x6
12-1 x6'4

8-1 V^x7
12-1V 8 • 7 %

8- 11/2-91/4
12 - 13/g.93/4

Groove 8 12-1 x61/4 12-11/8x71/4 | 12 -134x8'1/4 12-15/g.ll
10 i6-i y8x7 16-11/4x8 1 16-13/g. 83/4 12- 17/gxl3
12 16-11/4x71/2 20-11/4x81/4 j 20- 13/g x9>/2 16-2 X141/2
14 20-11/4-73/4 20 - 13/8.83/4 20- 11/2-101/4 16 - 21,4 • 153/4

16 20 - 13/gz8i/4 20-11/zx91/2 | 2(1- 154.103/4
1810 24 - l3/gx8i/2 20- 15/g-IOI/4 1 20-17/8 x 121/2
20 24- 11/2x91/4 24-15/gxll I 20-2 .131/4
24 24 - 13/4-10i/4 24-17/8x121/2 ■ 20 - 21/2x 163/4

*150 and 300-pound classes with Li-inch
400 to 1500-pound classes with %-inch

raised face and
large male face

Description of stud bolts.
Templates for drilling . . . .pages 329 to 331
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Cranite Sheet Packing

Cranite Sheet Packing is made from
an asbestos composition. The selected
long fiber asbestos, cross laminated to
provide unusual tensile strength, offers
very uniform and high resistance to com­

The name “CRANITE”
is registered in the United

States Patent Office.

pression, is exceptionally strong and
rugged, and will not deteriorate with age.

An asbestos
composition
manufactured

solely for Crane

CRANITE -
the best in

sheet packing

Recommendations: The packing is un­
hesitatingly recommended for a multitude
of services such as steam, water, oil, dry air, acids,
ammonia, alkali, gases, etc., and is suitable for
temperatures up to 750 F.
Underwriters’ approved: Cranite Sheet Packing
has been approved by the Underwriters’ Labora­
tories, Inc., for use on hazardous liquids.
Easy to stock—no spoilage: The adaptability of
Cranite packing to a large number of services and its
frequent usage coupled with its high quality and
ability to withstand deterioration make it convenient
and economical for the user to carry large quantities
in stock with no fear of loss through spoilage.

*Other sheet sizes up to 120 inches square,
made to order; information on request.

Sizes and Weights — Prices on Request
Thickness

Inches

Size of
square sheet

Inches

Average Weight

Per Square Foot
V32 36 or 48* .33 pounds
V16 36 or 48* .62 pounds
y8 36 or 48* 1.23 pounds
Ve4 up to 120 inches
3/32 made to order on request
’4

Proper use: For best results, gaskets cut from
Cranite packing should be coated with Crane Thread
Lubricant or Anti-Seize Thread Compound when
being installed. For description of thread lubricant
and compound, see page 324.

Wide choice of sizes: As indicated in the table
above, Cranite packing is regularly furnished in thick­
nesses of K2, ^6. and Ls-inch and in sheets 36 or 48
inches square. Other thicknesses and sheet sizes are
made to order; information on request.

27
“CC” Rubber Sheet Packing

Manufactured solely for Crane

"CC" Rubber Sheet Packing, manufactured solely
for Crane, is especially well adapted for high or low
pressure service on saturated steam, hot and cold
water, air, gases, etc.

Sizes and Weights — Prices on Request

tkolls of other widths, up to 72 inches,
adt to order; information on request

Wide choice of sizes: As indicated in the table at
the right, “CC" Rubber Sheet Packing is regularly
furnished in rolls 36 inches wide and in thicknesses of
Ko-inch, %-inch, or 1 Cinch. Other widths, up to
72 inches, are available on special order; information
will be furnished on request

I hickness Width
of roll

Average
weight ___

Inches Inches
Per

Square Yard
Per
RriL—.

’/1G
%2
y8

36j
36 f

1 36 f

5’4 pounds
8 pounds

10*4  pounds

200 pounds
200 pounds
200 pounds

321

Gaskets for Bronze, Aluminum, and
Corrosion-Resistant Flanged Joints

(All gaskets are ht-inch thick)___________
Diameters of Gaskets, in Inches

Pressure Class
and Gasket

Material

Size of
Joint
Inches

Full Face Gasket
Inside

diameter
Outside
diameter

y2 2%2 3’4
% l’/16 3%
1 15/16 4%
1’4 l21/32 45/8
iy2 12%2 5

150-Pound 2 2% 6
2*4 27s 7

Cloth Inserted,
“CC” Rubber,

or Cranite
3 3’4 7’4
31/2 4 8’4
4 4’4 9
5 59/16 10
6 65/s 11
8 854 13*4

10 103/4 16
12 123/4 19

1 15/16 47s
300-Pound

“CC” Rubber

1’4 l214z 5*4
iy2 l29/32 6’4

or Cranite 2 23/8 6*4
2’4 2y8 7*4
3 3’4 8*4

Important: Full face gaskets should
always be used for bronze, aluminum.
or corrosion-resistant (Monel. 18-8
SMo, or Craneloy 20) flanged joints.
Metallic gaskets are not recommended.
Flanged product of the aforemen­
tioned materials should not be bolted
to Cranelap pipe joints. Also, when
such material is bolted to iron or steel
material which normally has a raised
face, the raised face should be re­
moved to provide a full face bearing
for the gasket; see page 318.
Materials: These full face gaskets are
regularly made of Cloth Inserted Rubber, “CC” Rubber, and
Cranite for 150-pound joints or of "CC" Rubber and Cranite
for 300-pound joints; orders must specify the material desired.
Cranite gaskets: When Cranite gaskets are installed, they
should be coated with Cranite Thread Lubricant to facilitate
making a tight joint. Cranite gaskets are satisfactory for
use in oil lines where asbestos gaskets are permitted.
American Standard: The dimensions of all gaskets conform
to the American Standard for Nonmetallic Gaskets. B16.21-
1951, for their respective pressure class.
Prices: Prices will be furnished on request.

Full Face Gasket
Vfa-inch Thick

Inside diameter of gasket
equals outside diameter
of pipe. Outside diameter
of gasket extends to outer
edge of flange face. Bolt
holes are punched onlx

when so specified

lie-inch thick and are

Gaskets for Large Tongue and
Groove Flanged Joints

Diameters of Gaskets, in Inches
Pressure Class

and Gasket
Material

Size of
Joint

Inches

Large Tongue and
Groove Gaskets
Inside

diameter
Outside
diameter

’4 1 13/g
34 15/16 1”/16
1 1’4 2
1’4 1?8 2’4
1’4 2’4 27s
2 278 35/8
2’4 334 4’4
3 4’4 5

300, 400,
600, 900, and

1500-Pound Steel
3’4
4

43/4
53/16

5’4
63/16

Jjj-inch Thick
Cranite

5
6

65/16
7’4

75/16
8’4

8 934 1054
10 11’4 123/4
12 13’4 15
14 143/4 16’4
16 163/4 18’4
18 19’4 21
20 21 23
24 25’4 27*/ 4

Largo

Cranite gaskets are available for 300,
400, boo. qoo, and 1500-pound steel
large tongueand groove flanged joints;
the gaskets are Jf6-inch thick.
The gaskets are recommended for
temperatures up to 750 F and may be
used in oil lines where asbestos gaskets
are permitted.
Cranite gaskets are not recommended
for use in small male and female joints or in small tongue and
groove joints; Cranite offers uniform and high resistance to
compression, but inasmuch as the gasket contact area in such
joints is so narrow, it is quite possible that the gasket will be
crushed.
American Standard: Dimensions of gaskets conform to the
American Standard for Nonmetallic Gaskets, Bib.21-1951.
Thread lubricant: To facilitate making a tight joint, it is
recommended that the gaskets be coated with a high grade
thread lubricant or compound before installation; see page 324.
Prices: Prices will be furnished on request

Tonguo and Groove
Cranito Gasket

’/i6-inch Thick
For 300, 400, 600. 900. or
1500-pound steel flanged

joints.

Flat Ring and Full Face Caskets for Cast Iron Flanged Joints.............page 322
Flat Ring and Male and Female Gaskets for Steel Flanged Joint..........page 323
Crone Thread Lubricant and Compound..................................................... 3 4
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Gaskets for Cast Iron Flanged Joints

Flat Ring Gasket
jii-inch Thick

For 25. 125, and 250-pound cast iron
Hanged joints. Inside diameter of
gasket equals outside diameter of the
pipe. Outside diameter of gasket ex­
tends to the inside edge of the bolts.

Cloth Inserted Rubber
“CC” Rubber

Cranite
Full Face Gasket

'/s-inch Thick

For 25 and 125-pound cast iron flanged joints
Inside diameter of gasket equals outside diam­
eter of the pipe. Outside diameter of gasket
extends to outer edge of the flange face. Bolt
holes are punched only when so specified

Crane regularly furnishes Cloth Inserted Rubber,
“CC" Rubber, and Cranite gaskets in both flat ring
and full face types for cast iron flanged joints.
The gaskets are Tfe-inch thick. Inside and outside
diameters are shown in the table below.
800-Pound W.O.G. Flanged Joints: Gaskets for
8oo-Pound W.O.G. cast iron flanged joints are the
same, size for size, as those for 6oo-pound steel
flanged joints; for gasket types and diameters, see
the next page.
Cranite gaskets: When Cranite gaskets are in­
stalled, they should be coated with Crane Thread
Lubricant to facilitate making tight joints; see page
324. Cranite gaskets are satisfactory for use in oil
ines where asbestos gaskets are permitted.

American Standard: Dimensions of gaskets con­
form to the American Standard for Nonmetallic Gas­
kets, Bi6.21-1951, for their respective pressure class.

Ordering: Specify the quantity, the gasket type and
material, and the size, pressure class, and material
of the joint. For example ... 12 pieces, Flat Ring
Cranite Gaskets for a 4-inch, 125-pound cast iron
flanged joint.
When the gasket type is not specified, the "Flat
Ring" will be furnished. When Full Face gaskets
are specified, they will be furnished unpunched unless
ordered with punched bolt holes.

Other materials: Other commercial sheet packing
gaskets are made to order; information on request.

— Prices on Request
Outside Diameter, in Inches

Inches

flanged joints 30-inch and lar;

383/4
46

6%
7Vs
8%
9%

Inside
Diameter

of all
Gaskets

page 320
page 324

Size
of

Flanged
Joint

383/,
46

16
19
21

231/2
25

27%
32

334
43/g
51/8
5%

16
19
21

231/2
25

271/2
32

383/4
46
53

59i/2

41/4

4%
5
6
7

71/2

8%
9
10
11

131/2
16
19
21

231/z
25

271/2
32

12i/8
14%
16%
1?%
211/4
23%
2534
301/2

Sheet packings..
Thread lubricant

41/4

4%
5___
6
7

71/2

81/2
9
10
11

Sailing flanges of dissimilar metals
Gaskets for bronze flanged joints..

131/2
16
19
21 _

^23%
25

271/2
__ 32__

383/4*
46*
53*

_59%*_
page 318
page 321

Diameters of Gaskets

; Flat Ring Gaskets Full Face Gaskets
25

Pound
125

Pound
250

Pound
25

Pound
125

Pound
Cloth

Inserted
Rubber

"CC"
Rubber

Cloth
Inserted
Rubber

"CC"
Rubber

or
Cranite

"CC"
Rubber

or
Cranite

Cloth
Inserted
Rubber

"CC"
Rubber

Cloth
Inserted
Rubber

"CC"
Rubber

or
CraniteInches

1
1%
l’/2

1716
lZ,/32
l29/32 i

25/8
3

33/g

25/8
3

33/b
2 2% 1 ... 4% 4%
21/2 2% 4% 4%
3 31/2 1 53/g 53/8
3% 4 63/g 63/g
4 4’/2 6% 6%5 59/10 73/4 73/4
6 6% 1 83/4 83/4
8 8% 1 11 11

10 103/4 135/g 135/8 133/8 133/8
12 123/, 163/b 163/8 16% 16i/814 14 ‘ 18 18 173/4 >73/,
16 16 20% 20% 20% 20%18 18 22 22 215/g 213/20 20 24% 241/4 23%

/a
23%24 24 28% 283/4 28% 28%

30 30 35% 35% 343/4 34%*36 36 41% 41% 41% 41V?42 42 48% 48% 48 48*48 48 ■ 54%*

323

Gaskets for Steel Flanged Joints

Flat Ring Gasket
(’/fa-inch Thick Cranite)

The inside diameter of the gasket equals
the outside diameter of the pipe. The
outside diameter of the gasket extends
to the inside edge of the bolts.

Large Male and Female Gasket
(hs-inch Thick Cranite)

The inside diameter of the gasket equals
the outside diameter of the pipe. The
outside diameter of the gasket extends
to the outer edge of the large male face.

Corrugated Metallic Gasket
(Copper or Soft Iron)

Use with smooth faced flanges only. The
inside diameter of the gasket, larger
than the outside diameter of the pipe.
assures a high unit compressive load.

Cranite gaskets: Cranite gaskets are recommended
for steam, water, air, gas, and many other similar
services, including oil lines on which asbestos gas­
kets are permitted. Their use is limited to a maxi­
mum temperature of 750 F.
Metallic gaskets: Corrugated metallic gaskets
(copper or soft iron) are recommended for use with
smooth faced flanges only. They have a large inside
diameter to assure a high unit compressive load . . . .
a mandatory requirement in the case of piping mate­
rials used at the higher pressures and temperatures
for which they are recommended.
The table below lists recommended dimensions for
flat ring and large male and female metallic gaskets;
further information furnished on request.
Thread lubricants: At the time of installation,
the gaskets should be coated with a high grade lubri­

cant to facilitate making a tight joint. Crane
Thread Lubricant or Crane Anti-Seize Thread Com­
pound are recommended; see page 324.
American Standard: The dimensions of all Cranite
gaskets conform to the American Standard for Non-
Metallic Gaskets, B16.21-1951, for their respective
pressure class.
800-Pound W.O.G. Cast Iron Joints: Non­
metallic gaskets for 800-Pound W.O.G. Cast Iron
Flanged Joints are the same, size for size, as the
Cranite gaskets listed in the table for the 6oo-pound
steel class.
Ordering: When ordering, specify the quantity, the
gasket type and material, and the size, pressure
class, and material of the joint. For example, 12
pieces, Flat Ring Cranite Gaskets for a 4-inch
6oo-pound steel flanged joint.

Size
of

Flanged
Joint

Diameters of Gaskets, in Inches — Prices on Request

Flat Ring Gaskets Large Male and
Female Gaskets

Cranite
%6-inch Thick

Copper or
Soft Iron

Cranite
%6-inch Thick

Copper or
Soft Iron

Inside
Dia.

Outside Diameters Inside | Outside Inside Outside Inside 1 Outside
For For For For For For Dia. Dia. Dia. Dia. Dia. Dia.
150 300 400 600 900 1500

For All Pound Pound Pound Pound Pound Pound *150 to 1500 300 to 1500 300 to 1500Classes Steel Steel Steel Steel Steel Steel Pound Steel Pound Steel Pound Steel

Sheet packings. . . .page 320

181/2
21
23

271/4

Same
as shown

at left
for

Cranite
gaskets

for
corre­

sponding
pressure

1%
I1 Vie

2
21/2

2%
3%
4%
_5_
51/2 '

&3/i6
7716
81/2

105/8
123/4

15
16%

iron for 30(1 to 1500 pound classes.

targe tongue and groove gaskets. . . .page 321

Inches
% 27/32 1% 2% 2% 2% 1
3/4 1716 2% 25/g 25/g 23/4 1S/16
1 15/16 25/8 2% 2% 3% 1%
1% I2 %2 3 3% 3% 3% 1%
1% l29/32 33/g 33/4 33/4 3% 2%2 23/8 4% 43/8 43/g 55/8 2%2%2 2% 4% 5% 5% 6% 33/g
3 3% 53/g 5% 5% 65/g 6% 4%
3% 4 63/8 6% 63/g 43/44 4% 6% 7% 7 75/s 8% 8% 53/165 59/16 73/4 8% 83/8 9% 93/4 10 65/166 6 5/8 83/4 9% 93/4 10% 113/g 11% 7%
8 85/g 11 12% 12 125/g 14% 13% 93/g10 103/4 133/s 14% 14% 153/4 17% 17% 11%12 123/4 16% 165/g 16% 18 195/g 20% 13%14 14 1734 19% 19 193/8 20% 223/4 143/4

16 16 20% 21% 21% 22% 225/g 163418 18 21% 23% 233/g 24% 25% ’ 19%20 20 23% 253/4 25% 26% 27% 2124 24 28% 30% 30% 31% 33 1 25%
‘Available in copper only for the 150-pound class and in cofiper or so

27/32 1% 1
1%6 I1716 1716
15/16 2 172
I2 732 2% l7/s
l29/32 2% 278

23/g 35/s 27/8
2% 47s 33/8
3% 5 4%

4 572 43/4
4% 63/16 53/16
59/16 75/16 6716
6% 8% 772
8 5/8 105/8 93/8
103/4 123/4 11%
123/4 15 1372

14 16% 143/4
16 1872 163/4
18 21 19%
20 23 21
24 2774 25%

27
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Crons Thread Lubricant

For Threaded Pipe Joints, Bolt Threads, and Gasket Coating

Crane Thread Lubricant is
available in a choice of four

container sizes, as follows:
Quart can.........2% pounds, net
Pint can............1)4 pounds, net
Half-pint can. ... 10 ounces, net
Tube.................... 4 ounces, net

Prices on request

For Temperatures up to 500 F

Crane Thread Lubricant is used to
make better threaded and flanged
joints on steam, water, and gas piping.
Pipe joints are made tighter; easy
"breaking" is assured. The lubricant
has been developed to replace ordi­
nary pipe dope or pipe cement.
Recommended use: Unusual lubri­
cating qualities make Crane Thread
Lubricant ideal for all threaded metal
connections except those on lines car­
rying liquids such as gasoline, kero­
sene, naphthas, fuel oil, etc. It is
effectively used on Cranite or corru­
gated metal gaskets in flanged joints.
The lubricant is particularly suited
to the requirements of alloys such as
stainless steel, Monel, and nickel, as
well as copper, bronze, iron, and steel.
It can be used on chrome or nickel
finished fittings without smearing or
discoloring the trim. Being non-

poisonous, it is safely used on pipe.
lines handling food products as well as
for all domestic and industrial uses
Crane Thread Lubricant reduces the
friction common to making a metal-
to-metal joint and prevents the gall­
ing or seizing which occurs when a
good lubricant is not used.

When threads are clean and properly
cut, the use of Crane Thread Lubri­
cant permits pulling them up to a
tight joint with greater ease. The
lubricant will neither separate nor
harden, regardless of age. It spreads
easily over threaded surfaces, always
providing a high degree of lubrication.
Application: The lubricant is usu­
ally applied with a brush. Its consis­
tency is such that application can be
made from either the can or tube,
whichever is more convenient.

Crane Anti-Seize Thread Compound
For High Temperatures — Up to 1050 F

27

(patent pending)

Crane Anti-Seize Thread Compound
is an improved and tested formula
developed especially for today's high
pressure-temperature installations.
The compound combines low fric­
tional qualities with particular suit­
ability for high temperature service.
Its use assures better lubrication of
threaded pipe joints .... greater
resistance to seizing and galling of
bolt threads under high loading .
and tighter metal-to-metal contact for
all screwed and flanged joints in high
pressure, high temperature service.

Quart can. . .. . .4 pounds, net
Half-pint can I pound, net

Prices on request

Crane Anti-Seize Thread Com­
pound for high temperatures
is available in two container

1 hreaded pipe joints made up with
Crane Anti-Seize I hread Compound
can readily be taken apart without
damage to pipe or stud bolt threads
and re-used . . . even after being in
service at temperatures up to 1050 F.
Features: The compound provides
effective lubricating and anti-seize
properties at temperatures up to
.1050 F. Highly adherent, it will not

run out or drip from vertical joints, even under high heat exnoqur/
It is non-settling, non-skinning, and non-hardening in the can >
retains its homogenized consistency indefinitely It will C
shrink, crack, or crumble on application and it will stay IWh?’
inside of joints. 1 he compound has no deteriorating Hf,-,-. , . e

"*h '■'•Jt.vL on pipe.

Recommendations: Crane Anti-
Seize Thread Compound was specif­
ically prepared for use on male
threads of pipe and fittings; for use in
valve assembly; for stud bolt threads;
for Cranite and corrugated metal gas­
kets in flanged joints; for washer faces
of nuts; for screwed lock rings, friction
rings, and retaining rings, as in pres­
sure-seal bonnet valves; etc.
On stud bolts used in flanged joints
for high pressure-temperature instal­
lations, the tendency of seizing or
galling of threads is a common failing
due to high bolt loads and increased
friction [he use of Crane Anti-
Seize I hread Compound permits the
maximum stress to be obtained with a
minimum of power applied to the nut.
Bolted joints are more easily assem­
bled to tightness under high pressures,
and damage of threads incidental to
high loading is avoided.

Military Specification: Crane Anti-
Seize Compound has been tested
an J approved by the Bureau of Ships,
I department of the Navy. 11 complies
with requirements of Military Speci­
fication MIL-A-qo~.
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SECTION 28

Templates for Drilling
and Flange Facings

Templates for Drilling
Bronze.....................................
Corrosion-Resistant................
Iron..........................................
Steel........................................

.................. page 326

.................. page 326
pages 327 and 328
pages 329 to 331

Flange Facings
Male, Female, Tongue, and Groove....................................pages 332 and 333
Ring Joint.................................................................................. pages 334 and 335

Miscellaneous Data
Bolting on Companion Flanges.................................................................see below
End Protectors............................................................................................. see below

For additional data relating to the above, refer to:

Bolting flanges of dissimilar metals..............................................................page 318
Quantity and sizes of bolts and stud bolts per flanged joint.. .pages 3 18 and 319
Crane bolting.............................................. .. ................ ............... pages 382 and 383
Assembly and maintenance of flanged joints.................................. ............page 384
Sheet packings and gaskets................................................. .........  pages 320 to 323
Flange finishes........... ....................................... ......................... pages 368 and 369
Taps and drains for flanged fittings................................. . . ..................page 402
Taps and drains for flanged valves.............................................. ................page 403
Pipe and fabricated piping... ............. ......................................... pages 337 to 380
Engineering data.............. .............................................................pages 381 to 442

Bolting on Companion Flanges
Orders for valves with companion flanges bolted on should indicate:
the catalog number of the flange and, if necessary, the style of facing
on the flanges; the kind of bolts or stud bolts; and the kind of gaskets,
if gaskets are required. Unless otherwise ordered, male faced com­
panion flanges will be used when male faced valves are desired.

28

End Protectors
Damaged flange faces or valve ends can make it difficult or impossible
to make up a tight joint. End protectors offer ample protection to
flange faces and ends of products while in transit or prior to installa­
tion; in addition, in the case of valves, they shut out foreign matter
that might possibly damage seating surfaces. Consequently in those
cases where end protectors are not regularly furnished, they can be
a worthwhile extra investment.
Crane regularly furnishes end protectors on all steel flanges on all
screwed and flanged steel valves, and on all valves which are regularly
or specially air tested. Complete information on types of protectors
will be furnished on request.
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Templates for Drilling
Bronze and Corrosion-Resistant Standards

150-Pound Standards: The
150-pound templates for drill­
ing and flange dimensions
shown in the table at the right
conform to the American
Standard for 150-Pound
Bronze Flanges and Flanged
Fittings (ASA Bib.24-1953).

The 150-pound templates for
drilling and flange dimensions
also conform to the MSS
1 50-Pound Corrosion Resist-
ant Cast Flanged Valve
Standard No. SP-42-ig57.
The MSS Standard does not
include sizes 3^2 and 5-inch.

The flange diameter, bolt cir­
cle, and number and diameter
of bolts for the foregoing
Standards are the same as for
the Class 125 Cast Iron and
150-Pound Steel American
Standards, size for size, but
the thickness and facing of the
flanges are different.

300-Pound Standard: The
300-pound templates for drill­
ing and flange dimensions
shown in the table at the right
conform to the American
Standard for 300-Pound
Bronze Flanges and Flanged
Fittings (ASA Bib,24-1953),
size for size.
The flange diameter, bolt
circle, and number and di­
ameter of bolts for the fore-

Dimensions, in Inches

Size Diam­
eter
of

flange

Thickness
of Flange

Diam­
eter
of

bolt
circle

Num­
ber
of

bolts

Diam­
eter
of

bolts

Length
of

bolts
Length
of stud
bolts
with

2 nutsBronze Corrosion
Resistant

150-Pound Bronze ASA or Corrosion-Resistant MSS Standards

y2 31/2 3/16 % 2% 4 1/2 11/4 178
% 3% ”/32 13/32 23/4 4 V2 11/2 178
i 41/4 % 716 31/s 4 1/2 11/2 2
1’4 4% 13/32 1/2 31/2 4 1/2 11/2 2
1% 5 716 3/16 3% 4 1/2 11/2 2’/8
2 6 y2 % 43/4 4 S/8 13/4 21/2
2»/2 7 3/16 % 51/2 4 3/8 2 23/8
3 7i/2 % % 6 4 3/8 2 23/4

‘31/2 81/2 U/16 7 8 3/8 21/4 27s
4 9 U/16 U/16 71/2 8 3/8 21/4 278

*5 10 % 81/2 8 3/4 21/2 31/4
6 11 13/16 1716 91/2 8 3/4 21/2 3 3/g

8 131/2 1V16 13/16 113/4 8 3/4 23/4 33/g
10 16 1 1 141/4 12 78 31/4 41/8
12 19 11/16 1716 17 12 78 31/4 41/4

300-Pound Bronze ASA Standard

1/2 3% 1/2 23/8 4 1/2 13/4 21/4
% 4% ”/32 31/4 4 3/8 2 21/2
1 4% l9/32 31/2 4 3/8 2 23/g
11/4 51/4 5/g 3% 4 3/8 2 23/4
11/2 6% '1/16 41/2 4 3/4 21/4 31/g
2 61/2 3/4 5 8 3/8 21/4 3
21/2 71/2 13/16 57/g 8 3/4 21/2 33/g
3__ 81/4 29/32 63/g 8 3/4 23/4 31/2
31/2 9 31/32 71/4 8 3/4 3 33/g
4 10 1716 77g 8 3/4 3 37s5 11 l’/8 91/4 8 3/4 31/4 46 12'/2 13/16 103/8 12 3/4 31/4 41/88 15 1% 13 12 7« 33Z 43/4

-The
No.

MSS Corrosion-Resistant Cast
SP-42-1957, does not includeFlanged Valve Standard,

sizes 3% and 5-inch.

28
going Standard are the same
as for the Class 250 Cast Iron and 300-Pound Steel
American Standards, but the thickness and facing
of the flanges are different.

Facings: The flange faces of 150 and 300-pound
bronze flanged products are regularly furnished
plain faced, with two V-shaped concentric grooves
between the port and the holt holes.

The bolt holes are in multiples of four, so that valves
01 fittings can be turned to face in any quarter when

cing installed. 1 he holes are drilled to straddle the
center line unless otherwise ordered.
Spot facing: The bolt holes in Crane bronze and
coi tosion-iesistant flanged products are not regularly
snot ac.pd °

1 he flange faces of 150-pound corrosion-resistant
flanged products are regularly furnished plain faced
with a serrated finish

Diameter of port: The diameter of the port on all
150 and 300-pound flanged valves is the same as the
pipe size (nominal).

Bolt holes: Bolt holes are drilled J^-inch larger than
the diameter of the holt .

Bolting Ranges of dissimilar metals. . . .page 3 J 8

I U j ^'cc gaskets should be used. For
dimensions and description, see page 32!.

is lh(l,i'|h'|Or,'Ze -Or corrosion-resistant flanged material
have am •°irIOn steel flanges which normally
to provide a f Im L raised face should be removedtO prov.de a full face bearing for the gasket.

not . rosion-resistant flanged material should
not be bolted to Cranelap flanged pipe joints.

Gaskets.. . .page 32J

Templates for Drilling
25-Pound and 125-Pound Cast Iron
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Dimensions, in Inches

Size 25-Pound Cast Iron 125-Pound Cast Iron

Diam­
eter
of

flange

Thick­
ness

of
flange

Diam­
eter of
bolt

circle

Num­
ber
of

bolts

Diam­
eter
of

bolts

Length of
bolts

Diam­
eter
of

flange

Thick­
ness

of
flange

Diam­
eter of
bolt

circle

■ Num­
ber
of

bolts

Diam­
eter
of

bolts

Length
of

bolts

Length of
stud bolts

with
2 nutsX Y

1
—

41/4 716 31/s 4 1/2 13/4

11/4 43/8 V2 31/2 4 1/2 2
11/2 5 9/16 37/g 4 1/2 2

2 6 1/2 43/4 4 3/8 13/4 2 6 3/8 43/4 4 3/8 21/4

21/2 7 3/16 51/2 4 3/8 2 2 7 U/16 51/2 4 3/8 21/2
3 71/2 3/8 6 4 3/8 2 21/4 71/2 3/4 6 4 3/8 2% ____ • • •____

31/2 81/2 U/16 7 8 3/8 21/4 21/4 8% 13/16 7 8 % 23/4

4 9 3/4 71/2 8 3/8 21/4 21/2 9 13/16 71/2 8 3/8 3
5 10 3/4 81/2 8 3/8 21/4 21/2 10 13/16 8% 8 3/4 3
6 . 11 3/4 91/2 8 3/8 21/4 21/2 11 1 91/2 8 3/4 3’4
8 131/2 3/4 113/4 8 3/8 21/4 23/4 131/2 11/8 113/4 8 3/4 31/2

10 16 78 141/4 12 3/8 21/2 3 16 13/16 141/4 12 78 33/4

12 19 1 17 12 3/8 23/4 3 19 11/4 17 12 78 33/4

14 21 11/8 183/4 12 3/4 31/4 31/2 21 1% 183/4 12 1 41/4

16 231/2 11/8 211/4 16 3/4 31/4 3’/2 231/2 1716 211/4 16 1 41/2

18 25 11/4 223/4 16 3/4 31/2 33/4 25 19/16 22% 16 11/8 43/4

20 2772 11/4 25 20 3/4 31/2 4 27% iu/16 25 20 11/8 5
24 32 13/g 291/2 20 3/4 33/4 41/4 32 17s 291/2 20 11/4 51/2

30 383/4 11/2 36 28 7s 41/4 383/4 2’/8 36 28 IV4 61/4
36 46 13/8 423/4 32 7s 5 46 23/8 423/4 32 11/2 7
42 53 13/4 491/2 36 1 51/4 53 23/8 491/2 36 11/2 71/2
48 591/2 2 56 44 1 51/2 591/2 23/4 56 44 11/2 73/4
54 661/4 21/4 623/4 44 1 53/4 661/4 3 6234 44 13/4 101/2
60 73 21/4 6974 52 iy8 6 73 31/s 691/4 52 13/4 103/4
72 86’/2 21/2 821/2 60 11/8 61/4 86% 3i/2 82% 60 13/4 Ul/2
84 993/4 23/4 951/2 64 11/4 7’/4 993/4 37s 95% 64 2 123/4
96 1131/4 3 108% 68 11/4 73/4 1131/4 41/4 1081/2 68 2’/4 14

Length of Balts
X— Valve to valve.
Y__ 1 Valve to screwed companion flange, or

[Valve to special 125-pound fitting with 25-pound drilling.

2825-Pound Cast Iron: In sizes 4-inch and larger,
the 25-pound templates for drilling conform to the
American Tentative Standard for Cast Iron Pipe
Flanges and Flanged Fittings for 25 psi steam
working pressure (B1 bb2-1931). In sizes 3^-inch
and smaller, they are Crane Standard, proportioned
from the American Tentative Standard.
125-Pound Cast Iron: The 125-pound templates
for drilling conform to the American Standard for
Cast Iron Pipe [flanges and Flanged Fittings, Class
125 (B1b. 1 -1948).
Facing: The 25-pound and 125-pound flanges are
plain faced, with a smooth finish.
Diameter of port: The diameter of the port on 25-
pound and 125-pound flanged valves is the same
as the pipe size (nominal).

Bolt holes: For bolts smaller than i%-inch diame­
ter, bolt holes are drilled jflj-inch larger than the
diameter of the bolt.

For bolts i^-inch diameter and larger, the bolt
holes are drilled l<-inch larger than the diameter
of the bolt.

Drilling templates are in multiples of four, so that
valves or fittings may be turned to face in any quar­
ter when being installed.

Bolt holes are drilled to straddle the center line unless
otherwise ordered.

Spot facing: 1 he bolt holes in Crane iron flanged
products are not regularly spot faced. When spot
facing is desired, orders must so specify.

Golfing flanges of dissimilar metals. . . .page 318
Gaskets. . . .page 322
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Templates for Drilling
250-Pound and 800-Pound Hydraulic Cast Iron

800-Pound Hydraulic Cast Iron

250-Pound Cast Iron: The
250-pound templates for drilling
conform to the American Stand­
ard for Cast Iron Pipe Flanges
and Flanged Fittings, Class 250
(Bi 6b-1944).
These templates apply also to
500-Pound W.O.G. Ferrosteel
Double Disc Gate Valves.
The flanges have a Tf^-inch raised
face. The thickness of flange
dimension (dimension “C") in­
cludes the J/fg-inch raised face.
In sizes 24-inch and smaller, ex­
cept for the diameter of the
raised face (dimension "D"),
these templates are the same as
for the 300-Pound Steel Ameri­
can Standard.

800-Pound Hydraulic Cast
Iron: The 800-Pound Hydrau­
lic templates for drilling con­
form to the American Standard
for Cast Iron Pipe Flanges and
Flanged Fittings for a maximum
non-shock hydraulic working
pressure of 800 psi at ordinary
air temperatures (B16b 1 -1 <931).

28

Except for flange thickness and
length of bolts, these templates
are the same as for the 600-
Pound Steel American Standard.

Bolt holes: For bolts smaller
than i%-inch diameter, bolt
holes are drilled p^-inch larger
than the diameter of the bolt.
For bolts i%-inch diameter and
larger, bolt holes are drilled 24-
inch larger than the diameter of
the bolt.
Drilling templates are in multi­
ples of four, so that valves or 
fittings may be turned to face in
any quarter when being install­
ed. Bolt holes stra< Idle the center
line unless otherwise ordered.

Spot facing: Bolt holes are not
regularly spot faced

Dimensions, in Inches

Class Size A

Valve
or

fitting

B c D E
No.
of

bolts

Dia.
of

bolts

Length Length
of

bolts

See
NoteX

of stud
bolts
with

2 nuts
See

NoteX
1 1 4% H/16 2H/16 31/2 4 3/8 21/2

P/4 1’4 51/4 3/4 31/16 3% 4 3/8 21/2

P/2 l’/2 6’/8 13/16 39/16 41/2 4 74 274
2 2 61/2 7s 43/16 5 8 3/8 23/4
2y2 21/2 71/2 1 41S/16 5% 8 74 31/4
3 3 81/4 11/8 511/16 63/8 8 74 31/2

3’/2 3% 9 13/16 63/16 7’/4 8 74 31/2
4 4 10 11/4 6’3/16 778 8 74 33/4
5 5 11 13/8 8716 91/4 8 74 4

250
Pound

6 6 121/2 1V16 9’1/16 105/8 12 74 4
8 8 15 l5/8 11’3/16 13 12 78 41/2

Cast Iron 10 10 171/2 1% 141/16 151/4 16 1 51/4
12 12 201/2 2 16716 1774 16 l’/8 51/2
14 1374 23 21/s 1815/ie 201/4 20 1% 6
16 151/4 251/2 21/4 211/16 221/2 20 11/4 61/4
18
20

17
19

28
301/2

23/8
21/2

235/i6
25716

2474
17

24
24

11/4
l’/4

61/2
63/4

24__ 23 36 23/4 301/4 32 24 11/2 734 91/2
30
36

29
34i/2

43
50

3
33/g

373/16
43’1/16

39%
46

28
32

174
2

81/2
91/2

IOI/2
117442 401/4 57 3“/16 50716 5274 36 2 101/4 121/248 46 _65 4 58716 60% 40 2 1074 13

Size A
Valve

B C D E No.
of

Dia.
of

Length
of bolts

bolts bolts
800

Pound
or

fitting See
Note Y

See
Note Z

Hydraulic
Cast Iron

2
2’/z

2
21/2

61/2
71/2

l’/4
13/8

33/8

4’/s
5

57s
8
8

3/8

74
374
41/4

31/2
4

For sizes
3 3 8*/4 H/2 5 63/a 8 74 41/2 41/4

not listed,
use 600-

Pound Steel
material.

3’/2
4
5
6
T

3 */2
4
5
6

7% ’

9
ioy4

13
14

1%
1%
2’/s
21/4

51/2
6716
73/16
81/2

71/4

81/2
101/2
11 y2

8
8
8
12

78
7s
1
1

5
51/2

6
6’4

474

51/4
574

6
16 V2 2’A lOv. 1374 12 iy8 7 674

12
9%
H3/4

20 2% 1274 17 16 11/4 774 71/2------ ------ 22 3 ; 15 191/4 20 l’/4 8 774

Note X
Note Y

Note Z

Longth of Bolls or Slud Bolls

j'j,, ,L Ece to/1G raised face valve, fitting, or companion flange.
'n'.’ '' r° ' ‘ ma,C Valve- or companion flange.

' -1 f’ tongue to '16 J,ar®e valve, fitting, or companion flange.
to groove valve, fitting, or companion flange.
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Templates for Drilling
150 and 300-Pound Steel Standards

Length of Length of
Stud Bolt Machine Bolt

’/6-inch Raised Face Joint

American Standard: The 150
and 300-pound flange dimensions,
drilling templates, and stud bolt
lengths shown in the table at the
right conform, respectively, to
the American Standard for 150
and 300-Pound Steel Pipe Flanges
and Flanged Fittings, 616.5-1957.
Facing: Unless otherwise or­
dered, 150 and 300-pound steel
flanged valves and companion
flanges are regularly furnished
with a J^G-inch high raised face.
The thickness of flange dimension
(dimension “C") includes the
J/fe-inch high raised face.
Bolt holes: Bolt holes are drilled
Tg-inch larger than the diameter
of the bolt.
Drilling templates are in multiples
of four, so that valves or fittings
may be turned to face in any
quarter when installed. Bolt holes
are drilled to straddle the center
line unless otherwise ordered.
The bolt holes are spot faced.
Bolt and stud bolt lengths:
The lengths indicated as dimen­

Dimensions, in Inches__________________
Class Size A B c D E i Bolts or

Stud
Bolts

1 *->
Valve I Com-

| panion
! flange

Valve
or

I 1

fitting fitting:l 1 | No. | Dia. 1
1/2 y2 ' 3’/2 7/16 I 1% | 23/g ! 4 1/2 i 13/4
74 34 37s 1/2 lH/16 23/4 4 . 1/2 2’/4 2
1 i 41/4 9/16 7/16 2 131/8 1 4 I 1/2 1 2’72 2

11/4 11/4 45/s % 1/2 21/2 131/2 1 4 1 ’A 21/2 ! 21/4

11/2 l’/2 5 1 ’’/IS 9/16 278 1 37s 1 4 1 1/2 ! 23/4 121/4
2 2 6 74 % 33/g 474 4 % 3 23/4
21/2 21/2 7 78 1 1/16 41/8 51/2 4 3/g 31/4 3
3 3 7i/2 15/16 74 5 6 1 4 1 % ■ 31/2 i 3

150
Pound
Steel

31/2 31/2 81/2 13/16 1 716 5i/2 7 8 | % 31/2 i 3
4
5

4
5

9
10

13/16
15/16

63/16
75/16

71/2
81/2

8
8

i 5/8
1 %

3i/2
■ 33/4

i 3
1 31/4

6 6 11 1 8’/2 9i/2 8 I 3/4 i 374 ! 31/4
8 8 131/2 l’/8 105/8 1174 8 i 74 ! -i 31/2

10 10 16 I3/16 1274 141/4 12 78 41/2 33/4
12 12 19 11/4 15 17 12 78 41/2 4
14 131/4 21 13/8 I6I/4 183/4 12 1 5 41/4
16 151/4 231/2 P/16 18’/2 211/4 16 1 51/4 41/2
18 171/4 25 19/16 21 223/4 16 l’/8 5% 474
20 191/4 271/2 1H/16 23 25 20 11/8 6 51/4
24 23% 32 178 271/4 2972 20 11/4 63/4 5%

y2 1/2 374 9/1 6 1% 25/8 4 1/2 21/2 2
74 74 45/g S/ 1* ’/16 31/4 4 % 23/4 21/2
1 1 47s *’/16 2 31/2 4 3/8 3 21/2
11/4 11/4 51/4 3/ 2*/2 378 4 3/8 3 274
l’/2 11/2 61/s 13/16 27s 41/2 4 74 31/2 3
2 2 61/2 71 33/g 5 8 3/8 31/4 3
2’/2 2’/2 7’/2 1 41/8 578 8 74 : 374 31/4
3 3 81/4 1’/8 5 65/s 8 74 1 4 31/2

300 31/2 3’/2 9 I3/16 5i/2 71/4 8 74 I 41/4 1 374
4 4 10 I*/ 4 63/16 77/8 8 74 4’A 374

Steel 5 5 11 I3/Z8 7716 91/4 8 1 74 41/2 4
6 6 121/z I7/ 6 8’/2 105/g | 12 I 3/4 4% 1 41/4
8 8 15 I5/8 105/g 13 1 12 7s 51/4 I 43/4

10 10 171/2 I7/8 1274 151/4 16 1 6 1 51/4
12 12 201/2 2 15 173/4 16 l’/8 61/2 574
14 1 131/4 23 2’/8 161/4 201/41 20 l*/8 674 I 6
16 15’/4 25i/2 2’/i 18’/2 221/2 20 11/4 7*4  1 6’/,
18
20

17
19

28
301/2

23/
2’/

8
2

21
23

243/4
27

24
24

l’/4
11/4

71/2 i
8 i

674
7 28

24 23 3b 23/1 27i/4 32 24 1 ‘A 1 9 73/4

sions F and G in the table apply for flanged joints
other than Cranelap, made up of combinations of
150-pound or of 300-pound valves, fittings, or com­
panion flanges with ^ffi-inch high raised faces.
For flanged joints made up of Cranelaps, or for
Cranelaps in combination with valves, fittings, or
companion flanges having kfe-inch raised faces, add
to dimension F or G, the thickness of the lap for
each Cranelap used.
150-Pound Class: The stud bolt lengths established
by the American Standard are adequate for all
1 50-pound joints, made up of any combination of

valves, fittings, or flanges having the regular Jig-inch
raised face.
300-Pound Class: For male to female or tongue to
groove flanged joints, -add the height of the male or
tongue (Ti-inch) to dimension F or G.
When Cranelaps are used in combinations of male to
female flanged joints, add the thickness of the lap for
each Cranelap. Caution: the male Cranelap must
have a minimum lap thickness of 24-inch.
For Cranelaps of tongue to groove flanged joints
add to dimension F or G the thickness of each lap’
plus 24-inch.

Machine bolls page 3I6
Description of stud bolls page 317 SPGa'o/ facings pages 332 onJ 334

Length of stud bolts for ring joints. . . .page 334

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
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Templates for Drilling
400, 600, and 900-Pound Steel Standards

28

Stud Bolt Length "G" also applies
for Tongue to Groove Flanged Joint

400
Pound
Steel

American Standard: The 400, 600, and
goo-pound flange dimensions, drilling tem­
plates, and stud bolt lengths shown in
the table at the right conform, respec­
tively, to the American Standard for 400,
600, and 900-Pound Steel Pipe Flanges
and Flanged Fittings, Bi6.5-1957.

Facing: Unless otherwise ordered, 400,
boo, and goo-pound steel flanged valves
and companion flanges are regularly fur­
nished with J4-inch high large male facing.

The thickness of flange dimension (dimen­
sion "C") does not include the J^-inch
high large male face.

Bolt holes: Bolt holes are drilled J^-inch
larger than the diameter of the bolt. Drill­
ing templates are in multiples of four, so
that valves or fittings may be turned to
face in any quarter when being installed.
Bolt holes are drilled to straddle the
center line unless otherwise ordered.

600
Pound
Steel

Spot facing: The bolt holes are spot faced. 900
Pound

Stud bolt lengths: The stud bolt Steel
lengths apply for flanged joints other than
Cranelap, made up of combinations of
valves, fittings, or companion flanges with
male, female, tongue, or groove faces.
Male or tongue faces are J4-inch high;______
female or groove faces are ;>f0-inch deep'
For flanged joints made up of Cranelaps or for
Cranelaps in combination with valves, fittings or

Dimensions, in Inches____________

Size At B C D E
btud
Bolts F G

No. Dia.

4 4 10 1% 63/ie 7% 8 % 5% 5
5 5 11 1% 7%6 9% 8 % 5% 5%
6 6 12% 1% 8% 10% 12 % 5% 5%
8 8 15 1% 10% 13 12 1 6% 6%

10 10 17% 2% 12% 15% 16 1% 7% 7
12 12 20% 2% 15 17% 16 1% 7% 7%
14 131/g 23 2% 16% 20% 20 1% 8 7%
16 15 25% 2% 18% 22% 20 1% 8% 8%
18 17 28 2% 21 243/4 24 1% 8% 8%
20 18% 30% 2% 23 27 24 1% 9% 9%
24 22% 36 3 27% 32 24 1% 10% 10%
% 1/2 33/4 %6 1% 2% 4 % 3 2%
% % 4% % lll/16 3% 4 % 3% 3
1 1 4% U/16 2 3% 4 % 3% 3%
l’/4 1% 5% 13/16 2% 3% 4 % 3% 3%
1% 11/2 6% % 2% 4% 4 % 4 3%
2 2 6% 1 3% 5 8 % 4 3%
2% 21/z 71/2 1% 4% 5% 8 % 4% 4%
3 3 8% 1% 5 6% 8 % 4% 4%
31/2 3% 9 1% 5% 7% 8 % 5% 5
4 4 103/4 1% 6%6 8% 8 % 5% 5%
5 5 13 1% 7%6 10% 8 1 6% 6
6 6 14 1% 8% 11% 12 1 6% 6%
8 7% 16% 2%6 10% 13% 12 1% 7% 7%

10 9% 20 2% 12% 17 16 1% 8% 8
12 11% 22 2% 15 19% 20 1% 8% 8%
14 12% 233/4 2% 16% 203/4 20 1% 9 8%
16 143/4 27 3 18% 233/4 20 1% 9% 9%
18 16% 29% 3% 21 253/4 20 1% 10% 10%
20 18% 32 3% 23 28% 24 1% 11% 11
24 22 37 4 27% 33 24 1% 12% 12%

3 2% 9% 1% 5 7% 8 % 5% 5%
4 3% 11% 1% 6%6 9% 8 1% 6% 6%
5 4% 13% 2 7%6 11 8 1% 7% 7
6 53/4 15 2%G 8% 12% 12 1% 7% 7%
8 7% 18% 2% 10% 15% 12 1% 8% 8%

10 9% 21% 2% 12% 18% 16 1% 9 8%
12 11% 24 3% 15 21 20 1% 9% 9%
14 12% 25% 3% 16% 22 20 1% 10% 10%
16 14 273/4 3% 18% 24% 20 1% 11 103/4
18 153/4 31 4 21 27 20 1% 12% 12%
20 17% 333/4 4% 23 29% 20 2 13% 13%
24 21 41 5% 27% 35% 20 2% 17 163/4

(Dimension "A’ applies to valves or fittings.

companion flanges, new stud bolt lengths must be
established in the following manner:

Stud Bolt Lengths
Cranelap to Cranelap..........
Cranelap to l^-inch male 
Cranelap to female
Cranelap to female ( ranelap 
Tongue or groove Cranelaps.

* Hie Cranelap serving

Description of stud bolts  -pan
Bolting on companion flanges. . . .p-w

far Cranelap Joints (based on length “G" for stud bolts)

. D. Joi t bj-inch and add thickness of both laps
less of one lap

and thickness of one lap*
h and add thickness of both laps*

••••• knessof each lap
lve a minimum lap thickness of %-inch.

Special facings.....
Length of slud bolls ................................pages 333 to 335

for ring joints.. . .pages 334 and 335

_  331

Templates for Drilling
1500 and 2500-Pound Steel Standards

Male to Male Male to Female
Flanged Joint Flanged Joint

Stud Bolt Length “G” also applies
for Tongue to Groove Flanged Joint

American Standard: The 1500 and
2500-pound flange dimensions, drilling
templates, and stud bolt lengths shown in
the table at the right conform, respective­
ly, to the American Standard for 1500
and 2500-Pound Steel Pipe Flanges and
Flanged Fittings, 616.5-1957.

Facing: Unless otherwise ordered, 1500
and 2500-pound steel flanged valves and
companion flanges are regularly furnished
with }4->nch high large male facing.
The thickness of flange dimension (dimen­
sion "C”) does not include the J4-inch
high large male face.

Bolt holes: Bolt holes are drilled J^-inch
larger than the diameter of the bolt.

■(Dimension "A" applies to valves or fittings.

Dimensions, in Inches

Class | Size
I

‘ At B ! c i D i E
1

Stud
Bolts F G

1 No. Dia.

% % 4% 1 7s I 1% I 3% 4 1 % 1 4 1 33/4
% U/16 57s 1 1 Il’Vit I 372 4 % | 4% 4
1 % 57s 17s 2 4 4 7s . 43/4 472
1% 1% 6% 1 178 1 272 i 4 % 4 1 7/8 : 43/4 472
1% 1% 7 1% 27s 47s i 4 1 1 5% 5
2 1% 8% 172 3% 6% 8 7s 572 574
2% 2% 9% 1% 47s 772 8 1 6 5%
3 2% 10% 17s 5 8 8 1 17s 63/4 672

1500 4 3% 1 12% 27s 63/16 972 8 1% 7% 7%
Pound 5 4% 1 14% 27s 7%6 1172 8 172 972 9%
Steel 6 5% 1572 3% 8% 1272 12 1% 10 9%

8 7 19 3% 10% 1572 12 1% 11% 11
10 8% 23 4% 12% 19 12 17s 13% 13
12 10% 2672 47s 15 2272 16 2 14% 1472
14 11% 297z 5% 16% 25 16 2% 16 15%
16 13 327z 5% 18% 2734 16 272 17% 17%
18 14% 36 63/s 21 3072 16 2% 19% 19
20 16% 383/4 7 23 323/4 16 3 21 2034
24 19% 46 8 ■ 27% 39 16 372 24 : 2334
% 7/16 5% 13/16 1% 372 4 % I 4% | 4%2
% %6 572 1% I1 716 3% 4 % 4% 472
1 % 6% 1% 2 4% 4 7s 5% 1 5
1% 1 7% 1% 272 57s 4 1 5% : 572
1% 1% 8 1% 27s 5% 4 17s | 6% I 6%

2500 2 1% 9% 2 35/8 6% 8 1 6% 672
Pound 2% 17s 1072 2% 478 73/4 8 17s | 772 7%
Steel 3 2% 12 2% 5 9 8 1% 872 ! 874

4 278 14 3 6% 6 10% 8 1% 1 9% | 9%
5 3% 1672 3% 75/16 12% 8 1% 1 11% ! 11%
6 4% 19 4% 872 1472 i 8 1 2 1 13%: 13%
8 5% 21% 5 105/8 17% | 12 2 I 15 1 143/4

10 7% 26% 672 12% 21% I 12 272 19 18%
12 8% 30 7% 15 243/8 i 12 2% 1 21 i 203/4

Drilling templates are in multiples of four, so that
valves or fittings may be turned to face in any
quarter when installed. Bolt holes are drilled to
straddle the center line unless otherwise ordered.

Spot facing: The bolt holes are spot faced.
Stud bolt lengths: The stud bolt lengths shown in
the above table apply for flanged joints other than

Cranelap, made up of combinations of valves, fit­
tings, or companion flanges with male, female, tongue,
or groove faces. Male or tongue faces are X-inch
high; female or groove faces are %-inch deep.
For flanged joints made up of Cranelaps or for
Cranelaps in combination with valves, fittings, or
companion flanges, new stud bolt lengths must be
established in the following manner:

28

Slud Bolt lengths for Cranolap Joints (Basod on length “G" for stud bolts)

Cranelap to Cranelap. Deduct J-4-inch and add thickness of both laps
Cranelap to %-inch male Add thickness of one lap
Cranelap to female . . Deduct Tj-inch and add t hickness of one lap*
Cranelap to female Cranelap Deduct ’.(-inch and add thickness of both laps*
longue or groove Cranelaps Add thickness of each lap

*The Cranelap serving as the male must have a minimum lap thickness of %-inch.

Description of slud bolts page 317
Bolting on companion flanges. . . .page 325 Special facings pagCs 333 and 335

Length of stud bolts for ring joints. . . .page 335

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 165 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/165

https://asbestosclaims.law/library/21274/165
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Male, Female, Tongue, and Groove Flange Facings
For 300-Pound Steel

28 Largo Tonguo

Small Tonguo

Prices on Request

Dimensions, in Inches

Class Size A B c D

% 1% 1 23/32 13/8

% I1 Vis 1S/16 1S/16 1U/16

i 2 1% 13/16 1%

2% 1% 1% 2%
iy2 2% 21/8 13/4 2%
2 3% 2% 21/4 31/4

2% 4% 33/8 2“/16 33/4

3 5 41/4 35/16 43/8

3% 5Vz 43/4 313/16 5%
300-Pound 4 63/16 53/16 43/16 5”/16

Steel 5 7s/16 63/16 53/s 613/is
6 8% 7% 63/8 8
8 10% 93/8 83/8 10

10 123/4 111/4 10% 12
12 15 131/2 12% 141/4
14 16% 143/4 133/4 15%
16 18% 163/4 153/4 17%

18 21 191/4 173/4 20%
20 23 21 193/4 22
24 271/4 251/4 233/4 261/4

Dimensions above conform to the American Standard for
Steel Pipe Flanges and Flanged Fittings, B 16.5-1957.
All of the types of facings can be applied to flanged prod­
ucts in the 300-pound steel class, conforming to the
American Steel Flange Standard, 616.5-1957.

Center to face: The illustrations show how regular valve
or fitting center to face dimensions are affected by these
special facings. Note that the male or tongue facing
increases the regular center to face J4-inch; the female or
groove facing does not alter the regular center to face.

Regular facing and finish: Steel flanged valves and
flanges of the 300-pound class are regularly furnished with
a J^-inch raised face.
The J'fG'inch raised faces and J4_>nch male faces are regu­
larly furnished with a serrated finish. Female, tongue, and
gioove faces are regularly furnished with a smooth finish.
*Small male and female: Small male and female facing,
when used with steel screwed flanges, makes the joint di­
rectly on the end of the pipe. In these cases the pipe must
be thick enough to provide a bearing surface of ample width
to prevent crushing of the gasket.
If a pipe end is to be used as a mating member in a joint,
orders should specify the inside diameter of the pipe. In
some instances it may be necessary to lag up the port
diameter of valves and fittings to match the I.D. of the
pipe, in which case special prices will apply.
Gaskets: Gaskets for male and female and for tongue and

c joints should cover the bottom of the recess with
inimum c eaiances, allowing for the plus or minus toler­

ance of 0 016 meh (14') which is permitted by the American
-tandard on the inside and outside diameters of facings.

Dimensions of ring joint facing... .pages 334 and 335
Facings on Cranolap Joints. , . .pages 365 and 366 r

Templates for drilling ... .pogo 329

________________ _______________________ _ __________________ _______________ 333

Male, Female, Tongue, and Groove Flange Facings
For 400 to 2500-Pound Steel

Dimensions, in Inches

Class Size A B c 1 D

% 13/8 1 23/32 13/8
3/4 I1 V16 13/16 IS/16 I1 Vis

1 2 1% 13/16 1%
1% 2% iy8 1% 21/4

1% 2?8 2% 13/4 2%
2 33/8 27s 21/4 31/4

2% 4% 33/8 2H/16 33/4

3 5 41/4 33/16 43/8

400, 600, 3% 5% 43/4 313/16 5%
900, 1500, 4 63/16 53/16 43/16 511/16

2500-Pound 5 75/16 63/16 53/8 613/16

Steel 6 8% 7% 63/s 8
8 103/8 93/8 83/8 10

10 123/4 n% 10% 12
12 15 13% 12% 14’/4
14 161/4 143/4 133/4 15%
16 18% 163/4 153/4 173/s
18 21 191/4 173/4 20%
20 23 21 193/4 22
24 27% 251/4 233/4 26%

Prices on Request

Dimensions above conform to the American Standard for
Steel Pipe Flanges and Flanged Fittings, B 16.5-1957.
All of the types of facings can be applied to flanged prod­
ucts in the 400, 600, 900, 1500, and 2500-pound steel classes,
conforming to American Standard, B16.5-1957.
Center to face: The illustrations show how regular valve
or fitting center to face dimensions are affected by these
special facings. Notice particularly: the male and tongue
facings are included in the regular center to face; the
female and groove facings require a deduction of JT-inch
from the regular center to face.
Regular facing and finish: Flanged valves and compan­
ion flanges of the classes indicated are regularly furnished
with a J4-inch male face.
Male faces are finished with approximately 32 concentric
grooves per inch, known as a serrated finish. Female,
tongue, and groove faces regularly have a smooth finish.
♦Small male and female: Small male and female facing,
when used with steel screwed flanges, makes the joint direct­
ly on the end of the pipe. In these cases the pipe must be
thick enough to provide a bearing surface of ample width
to prevent crushing of the gasket. If a pipe end is to be used
as a mating member in a joint, orders should specify the
inside diameter of the pipe. In some instances, it may be
necessary to lag up the port diameter of valves and fittings
to match the I.D. of the pipe, in which case special prices
will apply.

Gaskets: Gaskets for male and female and for tongue and
groove joints should cover the bottom of the recess with
minimum clearances, allowing for the plus or minus toler­
ance of 0.016 inch which is permitted by the American
Standard on the inside and outside diameters of facings.

Dimensions of ring joint facing. . . .pages 334 and 335
Facings on Cranelap Joints............pages 365 and 366

Large Tongue

Small Groove

Bolting on companion flanges.............. page 325
Templates for drilling..........pages 330 and 331
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Ring Joint Facing and Rings
American Standard — Dimensions, in Inches

1 50 and
300-Pound

400, 600, 900, 1500,
and 2500-Pound

Oval rings fit grooves having either a flat or round bottom;
octagonal rings only fit grooves having a flat bottom.

("Z” represents
pipe thickness.)

Cranelap Joints
For Valves, Fittings, and Flanges

"G" is
approxi­

mate
clearance

with
stud bolts

tight.

Assembled Ring Joint

*Dimension "J" does not apply to
Cranelap Joints; see “Stud bolt
lengths" on next page.

fCaution: 3-inch 300 and 600-
Pound Cranelap Ring Joints use Ring
No. R 30, having a pitch diameter of
45/a inches. When 3-inch 300 or 600-
Pound ring joint valves, fittings, or
flanges are to be bolted to Cranelap
joints, orders must specify; they will
be machined special.

Class Size Ring
No. A B c D E F G H 9

Stud Bo Its
No. Dia.

1 R 15 1% 716 716 % nA2 y4 %2 2% 3 4 y2
1% R 17 2V4 716 716 y2 n/32 y4 %2 2% 3 4 y2
1% R 19 2716 716 716 y2 11/32 y4 %2 31/4 31/4 4 y2
2 R22 3% 716 716 y2 n/32 y4 %2 4 3% 4 %
2yz R25 4 716 716 y2 n/32 y4 S/32 43/4 3% 4 %
3 R 29 4% 716 716 y2 n/32. y4 %2 5% 4 4 %
3% R 33 53/16 716 716 y2 n/32 y4 %2 6V1S 4 8 %
4 R36 5% 716 716 y2 U/32 y4 %2 63/4 4 8 %

150 5 R40 6% 716 716 y2 ’¥32 y4 732 7% 41/4 8 y4
Pound 6 R 43 7% 716 716 y2 n/32 >/4 732 8% 41/4 8 y4

8 R 48 93/4 716 716 y2 U/32 y4 %2 103/4 41/2 8 y4
10 R52 12 716 9/16 y2 n/32 y4 %2 13 5 12 %
12 R 56 15 716 716 % n/32 y4 5/32 16 5 12 %
14 R59 15% 716 716 y2 n/32 y4 % 163/4 51/2 12 1
16 R 64 17% 716 716 y2 n/32 y4 % 19 53/4 16 1
18 R 68 203/8 716 716 y2 1 V32 y4 % 2P/2 6% 16 1%
20 R 72 22 716 716 y2 U/32 y4 % 231/2 61/2 20 1%
24 R 76 26% S/I6 716 V2 n/32 y4 % 28 7% 20 iy4
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Class Size Ring
No. A

_______

B c D E F
G

300Lb. 400Lb. 600Lb.
1/2 R 11 111/32 y4 716 3/8 712 V32 % %
y4 R 13 I* ’/16 716 716 1/2 n/32 y4 732 %21 R 16 2 s/16 716 1/2 n/32 y4 732 %2
iy4 R 18 2% 716 716 1/2 1 %2 y4 732 S/32
11/2 R 20 2’1/16 716 716 1/2 n/32 % 732 7322 R 23 31/4 716 ’716 % 15/32 716 7/32 71621/2 R 26 4 716 n/16 % n/32 716 %2 716

f300,
400,

t3 fR 31 f4% 716 '716 % >732 716 732 716
3’/2 R 34 5716 716 '716 % n/32 716 V32 716

and 4 R 37 5% 716 '716 % ‘732 716 732 732 716
|600 5 R 41 7% 716 ‘ 716 5/8 >732 716 732 732 716

Pound 6 R 45 871 6 7 6 >716 % '732 716 732 712 7168 R49 10% 716 "716 % >732 5/16 732 71;- 71610 R 53 123/4 716 1 716 % '732 V1G 732 732 71612 R 57 15 7! 6 ■716 % ’732 7//32 732 3Z_
1 14 R 61 lO’/z 716 *716 % *%2 732 732 716

16 R 65 18% 716 '716 % '732 5/ig 732 7/a?
18 R 69 21 716 '716 % >732 S/16 732 71620 R 73 23 % . 71 >716 n/32 % 732 73224 R 77 27% ■ g/8 % ■716 ■ 2’Z12 .716 % L% 732

H No. of
Stud Bolts

Dia. of
Stud Bolts

300
Lb.

400
Lb.

600
Lb.

300
Lb.

400
Lb.

600
Lb.

300
Lb.

400
Lb.

600
Lb.

2 3 .... 3 4 4 y2 y2
2% 3% 3% 4 4 % %
274 3% 3% 4 4 % %
3% 3% 374 4 4 % %
3716 4 4 4 4 y4 y4
4% 4 4% 8 8 % %

5 4% 474 8 8 74 y4
5% 474 5 8 8 74
6% 5 5% 8 8 y4 %
6% 5 5% 574 8 8 8 74 % %
8% 5% 574 6% 8 8 8 y4 % 1
9% 5% 6 6% 12 12 12 74 %
11% 6 674 774 12 12 12 % 1 1%

14 6% 7% 8% 16 16 16 1 1% 1%
16% 7% 8 874 16 16 20 1% iy4 1%
IL 7% 8% 9% 20 20 20 1% 1% 134
20 8 874 10 20 20 20 iy4 1% 1%

22% 8% 9 103/4 24 24 20 1% 1% 1%
25 871 974 ll1/? 24 24 24 1% 1% 1%

29% 10 11 13% 24 24 24 11 2 1% 1%
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Ring Joint Facing and Rings
American Standard — Dimensions, in Inches

(continued from the preceding page)

The dimensions shown on this and the preceding page
apply to ring joint facing and rings for the end
flanges of steel valves and flanged fittings, and for
steel flanges. Rings are described on page 11.
The groove (smooth finish) for the ring is cut in a
raised face as illustrated on the preceding page.

Standards: The dimensions of the rings and ring
joint grooves, as well as the marking of the rings,
conform to American Standard 816.20-1956.
The flange facing dimensions conform to the Ameri­
can Standard for Steel Pipe Flanges and Flanged
Fittings, 816.5-1957.

Quantity and sizes of stud bolts for American Standard
steel flanged joints. .. .page 319

Class Size Ring
No. A B c D E F G 1 H *J

Stud Bolts
No. | Dia.

3 R 31 4% 716 n/16 % ’%2 716 732 6% 53/4 8 %
4 R37 5% 716 n/16 % n/32 716 S/32 7% 674 8 1%
5 R41 7% 716 n/16 % *732 716 732 8% 7% 8 iy4
6 R45 8716 716 n/16 % 15A2 716 %2 9% 7% 12 1%
8 R 49 10% 716 n/16 % *%2 716 732 12% 83/4 12 13/8

900 10 R53 1274 716 n/16 % n/32 716 S/32 14% 9% 16 13/8
Pound 12 R57 15 716 n/16 % n/32 716 732 16% 10 20 13/g

14 R 62 16% % % ’716 21/32 716 732 18% 11 20 172
16 R 66 18% % % >716 21/32 716 732 20%8 1172 20 1%
18 R70 21 74 1 ‘716 25/32 y2 716 23% 13% 20 1%
20 R74 23 74 1 ^/le 25/32 y2 716 25% 14 20 2
24 R 78 27% 1 1716 iy4 1716 % %2 30% 173/4 20 2%

y2 R 12 1716 716 716 y2 n/32 y4 732 2% 4 4 74
74 R 14 13/4 716 716 % n/32 y4 732 2% 4% 4 74
1 R 16 2 716 716 y2 n/32 y4 732 2n/16 474 4 %
iy4 R 18 2% 716 716 y2 11/32 y4 732 3716 474 4 %
1% R 20 2n/16 716 716 y2 n/32 y4 %2 3% 5% 4 1
2 R 24 374 716 n/16 % n/32 716 % 4% 53/4 8 %
2% R27 4% 716 n/16 % n/32 716 % 5% 6% 8 1
3 R 35 5% 716 n/16 % n/32 716 % 6% 7 8 1%

1500 4 R 39 6% 716 n/16 % n/32 716 % 7% 774 8 iy4
Pound 5 R 44 7% 716 n/16 % n/32 716 % 9 974 8 iy2

6 R 46 8716 y2 74 n/16 n/32 % % 93/4 10% 12 13/g
8 R50 10% % % ’716 21/32 716 732 12% 113/4 12 1%

10 R 54 1274 s/8 % n/16 21/32 716 732 147s 13% 12 1%
12 R 58 15 % 1% 1716 29/32 716 716 17% 15% 16 2
14 R 63 16% 1 1761 iy4 1716 % 732 19% 163/4 16 2%
16 R 67 18% 1% 1716 1% 1716 n/16 716 21% 18% 16 2%
18 R71 21 1% 1716 1% 1716 n/16 716 24% 20% 16 274
20 R75 23 iy4 1716 1% 1716 n/16 % 26% 22% 16 3
24 R 79 27% 1% 13/4 I7s 1716 n/16 716 31% 251% 16 3%
y2 R 13 in/16 716 716 y2 n/32 % 732 2716 474 4 74
74 R 16 2 716 716 % n/32 74 732 2% 474 4 74
1 R 18 2% 716 7.6 y2 n/32 y4 732 3% 5% 4 %
iy4 R 21 22%2 716 n/16 % 1S/32 716 % 4 6 4 1
1% R 23 3% 716 n/16 % n/32 716 % 4% 674 I 4 1%
2 R 26 4 716 n/16 % n/32 716 % 5% 7 8 1

2500 2% R 28 4% y2 74 n/16 n/32 % % 5% 774 8 1%Pound 3 R 32 5 % 74 n/16 n/32 % % 1 6% 874 1 8 iy4
4 R 38 6716 % % ’716 2 732 716 . 732 I 8 1 10% 8 1%
5 R 42 7% 74 1 ’716 n/32 % 732 9% : 12% 8 174
6 R 47 9 74 1 ’716 2732 y21 732 1 H 1 14 1 8 2
8 R 51 11 % 1% 1716 29/32' 716 1 716' 133/g I 15% 12 1 2

10 R 55 13% 1% 1716 1% 17161 n/is! % 1674 20 12 2%
12 R 60 16 1% 1716 iy2 |i7i6i n/16 716 19% 22 12 274

Center to end: When ring joint
facing is applied to i 50 and 300-
pound valves and fittings, the
center to end is equal to the
regular center to face dimension
(which includes the Jf6-inch
raised face) plus the depth of the
groove.

On ring joint valves and fittings
of the 400-pound and higher
pressure classes, the center to
end is equal to the regular center
to face dimension minus iq-inch
(the height of the large male),
plus the depth of the groove.

This practice also applies to
loose flanges; that is, the raised
face which is equal to the depth
of the groove is added to the
flange thickness (dimension “B"
on pages 312 and 313).

On Cranelap joints with ring
joint facing the depth of the
groove is added to the minimum
thickness of the lap. See pages
363 to 366 for Cranelap joints.

*Stud bolt lengths: The length
of stud bolts, indicated as dimen­
sion "J" in the tables on these
facing pages, applies for all com­
binations of ring joint valves,
fittings, and flanges other than
Cranelap.

28

For ring joint combinations
made up of valves, fittings, or
flanges bolted to Cranelaps, add
the pipe thickness to dimension
J . For Cranelap to Cranelap

ring joints, add twice the pipe
thickness to dimension “J".

Rings for ring joints..............................page 1 1
Description of slud bolts................... page 317

Drilling templates...............pages 329 to 331
End flange dimensions... .pages 329 to 331

Dimensions of Cranelap Joints. . . .page 366
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The best in piping equipment,
always — from Crane

A refractory plant utilizes Crane products An emergency drain line in a power plant—Crane-equipped

28

Crane cast iron valves installed in the
mash transfer lines of a distillery Cianc products in a natural gas installation;

- tension stems on valves facilitate operation

—------------------- 337

SECTION 29

Pipe, Pipe Data, and Thread Information

Wrought Steel and Wrought Iron Pipe
General Notes........................................................................................... page 338
Specifications..............................................................................................page 339

Pipe and Tubing
Standard.....................................................................................................page 340
Extra Strong...............................................................................................page 341
Double Extra Strong................................................................................. page 341
API Threaded Line Pipe........................................................................... page 342
Large O. D. Pipe.......................................................................................page 343
Seamless Pressure Pipe............................................................................ page 343
Reamed and Drifted Pipe....................................................................... page 344
Welded and Seamless Steel Pipe......................................................... page 345
Red Brass and Copper Pipe................................................................... page 348
Copper Water Tube.................................................................................page 349

Pipe Data
Bundling Schedule, Steel Pipe..............................................pages 340 and 341
Bundling Schedule, Wrought Iron Pipe..................................................page 348
Linear Expansion in Pipe Lines................................................................page 344
Commercial Wrought Steel Pipe Data............................... pages 346 and 347
Wall Thickness of Wrought Iron Pipe....................................................page 348
Determining Inside Diameter of Wrought Iron Pipe............................page 348
Volume of Pipe per Lineal Foot............................................................. page 354

Thread Information
American Standard Taper Pipe Threads.............................................. page 350
American Standard Straight Pipe Threads...........................................page 351
British Standard Taper Pipe Threads.................................................... page 352
Normal Thread Engagement...................................................................page 352
Discussion of Threaded Pipe Joints........................................................ page 353

For additional data concerning pipe, refer to:

Fabricated piping....................................................................... pages 355 to 380
Calculating working pressure, stress, or wall thickness..........pages 388 to 390
Length of pipe in bends........................... ...............................................page 391
Calculation of pipe bends....................................................... pages 392 and 393
Spacing of pipe supports.........................................................pages 394 and 395
Deflection of horizontal pipe lines.............................................. ........page 395
Thermal expansion and modulus of elasticity of pipe.......... ............page 396
Flow of fluids through valves, fittings, and pipe............................... Section 32
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Wrought Steel and Wrought Iron Pipe
General Notes

29

Wrought steel seamless, butt-welded, and electric-welded
pipe .... wrought iron butt-welded and lap-welded pipe

WEIGHTS
All weights for steel pipe are figured on the basis of one cubic
inch of steel weighing 0.2833 pound. Weights for wrought iron
pipe are figured on the basis of one cubic inch of iron weighing
0.2777 pound.

All data presented on pages 340 to 347 inclusive apply to steel
pipe. Because of the difference in the basic weight of steel
and iron, wall thicknesses for wrought iron pipe are approx­
imately 2 per cent heavier than similar sizes of steel pipe with a
corresponding reduction in inside diameter. Outside diameter
dimensions and weights per foot of wrought iron pipe are the
same as those shown for steel pipe of corresponding sizes.

The outside diameter of any size of pipe is the same for all
weights. Variations in weight or wall thickness affect only the
inside diameter.

DIAMETERS
Pipe 12-inch and smaller is known by its nominal inside diameter.
The term "nominal" refers to a named or given dimension as
distinguished from the actual or real dimension.

Pipe 14-inch and larger is known by its outside diameter.

ORDERING
When ordering pipe 12-inch and smaller, designate the weight
desired . . . such as Standard, Extra Strong, or Double Extra
Strong.

When ordering pipe 14-inch O.D. and larger, designate the wall
thickness desired . . . such as 5/c-inch, %-inch, J^-inch, etc.

On orders calling for commercial sizes of pipe which are finished
with threads and couplings, in sizes y8 to 12-inch inclusive
and where orders specify quantity in lineal feet, it is understood
that random lengths fitted with threads both ends and coupling
one end will be shipped; and the measurement is charged from
end to end . . . that is, over-all, including the coupling.

If cut lengths of any sizes are ordered, instructions must appear
on the face of the order as to whether plain ends, beveled ends
threads only, or threads and couplings are required The nine
is then cut to the length specified for plain end and thread!
only; if cut lengths with threads and couplings are specified
the practice is the same with the exception that the SiS
on'the'X Separate‘y Whether thc* are ^iPPed loose or screwed

THREADS
All threads, unless otherwise noted
American (Briggs') Standard. are in accordance with the

- 339

Wrought Steel and Wrought Iron Pipe
Seamless —• Butt-Welded — Lap-Welded — Electric-Welded

Pipe Specifications

Each length of pipe is inspected and tested hydro­
statically at the mill in accordance with various
ASTM and API Specifications.
The inspection tests cover such items as permissible
variations in weights and dimensions, workmanship,
finish, and physical and chemical properties. The
hydrostatic test is made to assure that pipe is pres­
sure-tight before it is sold to the customer.
The following paragraphs outline briefly some of the
more important aspects of several of the specifica­
tions most commonly used in connection with pipe as
listed in this catalog.

ASTM A 120 (ASA Designation B36.20)
Covers black and galvanized welded and seamless steel
pipe intended for ordinary uses, such as low pressure
service in steam, water, gas, and air lines. Pipe to
this specification is not intended for close coiling or
bending. Hydrostatic test pressures for each size are
prescribed in tables included in the specification.
For detailed pressures, see pages 340 and 341 of
this catalog.
Steel pipe in Crane stocks conforms to ASTM Specifi­
cation A120.

ASTM A 53 (ASA Designation B36.1)
Covers black and galvanized welded and seamless steel
pipe intended for coiling, bending, flanging, and
other special purposes. Chemical and tensile re­
quirements as well as flattening and bending tests
are indicated to assure that the steel is of proper
grade for the purpose for which the pipe is intended.
Hydrostatic test pressures for each size are prescribed
in tables included in the specification and are the
same as those listed for ASTM A 120.

Seamless pipe in Crane stocks generally conforms to
ASTM Specification A 53. Butt-welded pipe to this
specification can be furnished when specified.

ASTM A 106 (ASA Designation B36.3)
Covers black seamless (welded not permitted) steel
pipe intended for high temperature service. Full
chemical and tensile requirements are listed in ad­
dition to flattening, bending, and tensile tests.
Hydrostatic test pressures are the same as those
listed for ASTM A120.
Pipe per ASTM A 106 is selected at the mill to meet
closer weight and dimensional tolerances as well as
the more critical surface finish standards specified.
Seamless pipe per ASTM Specification A10O can be
furnished by Crane when specified.

ASTM A 72 (ASA Designation B36.2)
Covers ivelded wrought iron pipe intended for coiling.
bending, flanging, and other special purposes. Butt-
welded pipe in sizes 1J4 to z-inch inclusive is not
intended for bending; lap-welded pipe, made in sizes

to 12-inch inclusive, is more suitable for such
use. Hydrostatic test pressures for each size are
prescribed in tables included in the specification.
Wrought iron pipe carried in Crane stocks conforms
to ASTM Specification A 72.

API 5L
Covers welded and seamless steel pipe commonly used
to convey gas, water, and oil. Hydrostatic test
pressures for each size are prescribed in tables in­
cluded in the specification. Pipe made in accordance
with API ?L is stamped with the API monogram.

*For ASTM A106 and API 5L pipe permissible variation in
weight is on a per length” rather than “per foot" basis

Pipe Tolerance Table
Pipe

Specification
Permissible Variation

in
Weight per Foot*

Permissible Variation in
Outside Diameter

At Any Point
Permissible
Minimum

Wall Thickness
At Any PointStandard or

Extra Strong
Double

Extra Strong
Pipe Size

Inches

Standard, Extra
Strong, or Double

Extra Strong
Plus Minus Plus Minus Plus Minus

ASTM
A 120 or A 53 5% 5% 10% 10% 1 3-2 & smaller

2 & larger
0.015"

11 0

0.031"
1%

ASTM A 106 *6’/2% ‘31/2% ’10% ‘31/a%

1J 2 & smaller
2 to 4
5 to 8

10 to 18
20 and 24

0.015"
0.031"
0.062"
0.093"
0.125"

0.031"
0.031"
0.031"
0.031"
0.031"

Not more than
12J»2% under
the nominal

wall thickness
specified

API 5L *10% *3%% 1J-2 & smaller
2 & larger

0.015"
1%

0.031"
1%

ASTM A 72 5% 5% 10%. 10% 1 12 & smaller
2 & larger

0.015"
1%

0.031"
__ Not specified
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Standard Pipe
Black and Galvanized

Dimensions, Weights, and Hydrostatic Test Pressures

Nom­
inal
Size

Inches

ASA
Sched.

No.

Diameter WaU
Thick­

ness

Inches

Weight per Foot Number
of

Threads
per

Inch

Test Pressure, Psi Couplings

Out­
side

Inches

Inside

Inches

Threads
& Cou­
pling

Pounds

Plain
End

Pounds

Butt­
weld

Seamless O. D.

Inches

Length

Inches

Weight
Each

Pounds

Grade
A

Grade
B

7a 40 .405 .269 .068 .24 .24 27 700 700 700 .563 13/16 .03
% 40 .540 .364 .088 .42 .42 18 700 700 700 .719 13/16 .07
% 40 .675 .493 .091 .57 .57 18 700 700 700 .875 13/16 .09
7z 40 .840 .622 .109 .85 .85 14 700 700 700 1.063 19/1S .17
3/4 40 1.050 .824 .113 1.13 1.13 14 700 700 700 1.313 1% .26
1 40 1.315 1.049 .133 1.68 1.68 ny2 700 700 700 1.576 2 .40
P/4 40 1.660 1.380 .140 2.28 2.27 ny2 800 1000 1100 1.900 2716 .48
P/2 40 1.900 1.610 .145 2.73 2.72 ny2 800 1000 1100 2.200 2716 .67
2 40 2.375 2.067 .154 3.68 3.65 ny2 800 1000 1100 2.750 2y8 1.05
2% 40 2.875 2.469 .203 5.82 5.79 8 800 1000 1100 3.250 3% 2.09
3 40 3.500 3.068 .216 7.62 7.58 8 800 1000 1100 4.000 374 3.35
3% 40 4.000 3.548 .226 9.20 9.11 8 1200 1200 1300 4.625 3% 4.82
4 40 4.500 4.026 .237 10.89 10.79 8 1200 1200 1300 5.000 372 4.61
5 40 5.563 5.047 .258 14.81 14.62 8 1200 1300 6.296 3% 8.52
6 40 6.625 6.065 .280 19.18 18.97 8 1200 1300 7.390 4 11.27

30 8.625 8.071 .277 25.55 24.70 8 1200 1300 9.625 23.18
40 8.625 7.981 .322 29.35 28.55 8 1300 1600 9.625 5X 23.18

10.750 10.192 .279 32.75 31.20 8 1000 1200 11.750 5^ 31.55
10* 30 10.750 10.136 .307 35.75 34.24 8 1000 1200 11.750 5% 31.55

40 10.750 10.020 .365 41.85 40.48 8 1200 1400 11.750 5% 31.55

12* 30 12.750 12.090 .330 45.45 43.77 8 1000 1200 14.000 6^ 49.27
12.750 12.000 .375 51.15 49.56 8 1100 1200 14.000 bVs 49.27

General practice: Unless otherwise
ordered, Standard steel pipe will be fur­
nished with threads and couplings (Line
Pipe will be furnished on sizes 8, 10, and
12-inch; see second paragraph of asterisked
note at right).

‘Standard Steel Pipe in sizes 8, 10, and 12-inch is made in more
than one weight. Orders must specify the weight desired.

Standard Steel Pipe with threads and coupling in sizes 8, 10, and
12-inch is designated as Line Pipe. Coupling data for these sizes
are taken from the regular listing of Line Pipe on page 342 and are
repeated in the table above (in light face type) for convenience.

When Standard pipe in any size up to 12-inch is desired with
plain ends or threaded only, orders must definitely specify.
Sizes 4-inch and smaller will be furnished butt-welded, unless
otherwise specified.
Lengths: Random lengths are regularly furnished. Cut lengths
are furnished, when specified, at an added charge.
Finish: Black pipe is regularly furnished. Galvanized pipe
is furnished, when specified, at an added charge.

29
Couplings: Couplings generally are straight tapped for pipe
2-inch and smaller and taper tapped for pipe 2^-inch and larger
They are screwed on the pipe sufficiently tight so that removal
requires a wrench. This is termed "handling tight".
Threads: The taper of threads is %-inch per foot, measured
on the diameter for all sizes.
Weights: Weights listed for threaded and coupled pipe are
nominal; those for plain end pipe are calculated. Permissible
variation is not more than 5 per cent above or 5 per cent below
see page 339 for pipe tolerances
Prices: Prices are furnished on request

Bundling Schedule
For Standard Steel Pipe

Nominal
Size

Inches

Lengths
per

Bundle

Approximate
Average per Bundle

Feet Pounds

y8 30 630 151
y4 24 504 212
3/a 18 378 215
y2 12 252 214
3/4 7 147 166
i 5 105 176
l'/4 3 63 144

3 63 172

Order butt-ivelded pipe in sizes up
to 1,LTinch by bundles .... and in
sizes 2 to 4-inch by lengths, using
21 feet as an average length.
Order seamless or electric-welded pip?
by lengths, using 20 feet as an average
length.

General Notes................page 338
Pipe Specifications. . . .page 339

Comparison of wall thicknesses of wrought
iron and stool pipo..................... .. 34g Bundling schedule for wrought

Iron pipe...................page 3-48
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Extra Strong and Double Extra Strong Pipe
Black and Galvanized

Dimensions, Weights, and Hydrostatic Test Pressures — Bundling ScheduIes
Pipe Nom­

inal
Size

Inches

ASA
Sched.

No.

Diameters Wall
Thick-

ness

Inches

Weight
per

Foot,
Plain
End

Pounds

Test Pressures, Psi Bundling Schedule
Outside

Inches

Inside

Inches

Butt-
Weld

Seamless I No. of
Lengths

per
Bundle

. Approximate
Average

Per BundleGrade
A

I Grade
I B

Feet Pounds

y8 80 .405 .215 .095 .31 850 I 850 850 1 30 630 i 195
74 80 .540 .302 .119 .54 850 850 850 24 504 272
% 80 .675 .423 .126 .74 850 850 850 18 378 280
y2 80 .840 .546 .147 1.09 850 850 850 12 252 I 275
74 80 1.050 .742 .154 1.47 850 1 850 850 7 147 1 216
i 80 1.315 .957 .179 2.17 850 850 850 5 105 228
P/4 80 1.660 1.278 .191 3.00 1100 1500 1600 3 63 1 189
iy2 80 1.900 1.500 .200 3.63 1100 1500 1600 3 1 63 1 229

Extra 2 80 2.375 1.939 .218 5.02 1100 1500 1600
Strong 27z 80 2.875 2.323 .276 7.66 1100 1500 1600

3 80 3.500 2.900 .300 10.25 1100 1500 1600
3y2 80 4.000 3.364 .318 12.51 1700 1700 1800
4 80 4.500 3.826 .337 14.98 1700 1700 1800
5 80 5.563 4.813 .375 20.78 1700 1800
6 80 6.625 5.761 .432 28.57 1700 1800
8 80 8.625 7.625 .500 43.39 1700 2400

10 60 10.750 9.750 .500 54.74 1600 1900
12 12.750 11.750 .500 65.42 1600 1900
y2 .840 .252 .294 1.71 1000 2500 7 147 251
3/4 1.050 .434 .308 2.44 1000 2500 5 105 256
1 1.315 .599 .358 3.66 1000 2500 3 63 230
174 1.660 .896 .382 5.21 1200 2500 3 63 328
iy2 1.900 1.100 .400 6.41 1200 2500 3 63 404

Double 2 2.375 1.503 .436 9.03 1800 1900
Extra 2y2 2.875 1.771 .552 13.70 1800 1900 1

3 3.500 2.300 .600 18.58 | 1800 1900 |
4 4.500 3.152 .674 27.54 2000 2100
5 5.563 4.063 .750 38.55 2000 2100
6 6.625 4.897 .864 53.16 2000 2100
8 8.625 6.875 .875 72.42 2800 2800 1

General practice: Unless otherwise ordered, plain
end pipe will be furnished.
For pipe fitted with threads or with threads and cou­
plings, orders must specify; an added charge is made.
Extra Strong pipe 4-inch and smaller will be fur­
nished butt-welded unless otherwise ordered.
Lengths: Random lengths are regularly furnished.
Cut lengths are furnished at an added charge.
Finish: Black pipe is regularly furnished. Galva­
nized pipe will be furnished, when specified, at an
added charge.
Couplings: When couplings are required, they will
be furnished taper tapped.

29

Weights: Weights listed in the table are calculated
Permissible variations are not more than 5 per cent
above or 5 per cent below for Extra Strong pipe and
not more than 10 per cent above or 10 per cent below
for Double Extra Strong pipe.
For pipe tolerances, see page 3 39.
Ordering: Order butt-welded pipe in sizes up to
1 )/2-inch by bundles. Order Extra Strong butt-
welded pipe in sizes 2 to 4-inch by lengths, using 21
feet as an average length.
Order seamless or electric-welded pipe by lengths,
using 20 feet as an average length.
Prices: Prices are furnished on request.

General Notes............... page 338
Pipe Specifications. . . .page 339

Comparison of wall thicknesses of wrought
iron and steel pipe.......................page 348

Bundling schedule for wrought
iron pipo..................page 348
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API Threaded Line Pipe
Black and Galvanized

Dimensions, Weights, and Hydrostatic Test Pressures
Nom­
inal
Size

Inches

ASA
Sched.

No.

Diameter Wall
Thick­

ness

Inches

Weight ser Foot Number
of

Threads
per

Inch

Test Pressure, Psi Couplings

Out­
side

Inches

Inside

Inches

Threads
& Cou­
pling

Pounds

Plain
End

Pounds

Butt-
Weld

Seamless O. D.

Inches

Length

Inches

Weight?
Each

Pounds

Grade
A

Grade
B

% 40 .405 .269 .068 .25 .24 27 700 .563 1%6 .04
% 40 .540 .364 .088 .43 .42 18 700 .719 1% .09
% 40 .675 .493 .091 .57 .57 18 700 .875 1% .13
% 40 .840 .622 .109 .86 .85 14 700 1.063 2% .24
% 40 1.050 .824 .113 1.14 1.13 14 700 1.313 2% .34
1 40 1.315 1.049 .133 1.70 1.68 11% 700 1.576 2% .54
1% 40 1.660 1.380 .140 2.30 2.27 11% 800 2.054 2% 1.03
1% 40 1.900 1.610 .145 2.75 2.72 11% 800 2.200 2% .90
2 40 2.375 2.067 .154 3.75 3.65 11% 800 1000 1100 2.875 2% 1.86
2% 40 2.875 2.469 .203 5.90 5.79 8 800 1000 1100 3.375 4% 3.27
3 40 3.500 3.068 .216 7.70 7.58 8 800 1000 1100 4.000 4% 4.09
3% 40 4.000 3.548 .226 9.25 9.11 8 1200 1200 1300 4.625 4% 5.92
4 40 4.500 4.026 .237 11.00 10.79 8 1200 1200 1300 5.200 4% 7.59
5 40 5.563 5.047 .258 15.00 14.62 8 1200 1300 6.296 4% 9.98
6 40 6.625 6.065 .280 19.45 18.97 8 1200 1300 7.390 4% 12.92
8* 30 8.625 8.071 .277 25.55 24.70 8 1200 1300 9.625 5% 23.18

40 8.625 7.981 .322 29.35 28.55 8 1300 1600 9.625 5% 23.18
10.750 10.192 .279 32.75 31.20 8 1000 1200 11.750 5% 31.55

10* 30 10.750 10.136 .307 35.75 34.24 8 1000 1200 11.750 5% 31.55
40 10.750 10.020 .365 41.85 40.48 8 1200 1400 11.750 5% 31.55

12* 30 12.750 12.090 .330 45.45 43.77 8 1000 1200 14.000 6% 49.27
1 • • • 12.750 12.000 .375 51.15 49.56 8 1100 1200 14.000 6% 49.27

♦API Line Pipe in sizes 8, 10, and 12-inch is made in more
than one weight. Orders must specify the weight desired.

General practice: Unless otherwise ordered, API
Line Pipe will be furnished with threads and couplings.

Plain end or threaded only pipe can be furnished
when specified.

29
Sizes 4-inch and smaller will be furnished butt-
welded, unless otherwise ordered.

Lengths: Random lengths are regularly furnished.
Cut lengths are available, when specified, at an
added charge.

Finish: Black pipe is regularly furnished. Galva­
nized pipe is available, when specified, at an added
charge.

Couplings: All sizes are regularly furnished with
taper tapped recessed couplings.

Threads: 1 he taper of threads is %-inch per foot,
measured on the diameter for all sizes.

Weights: Weights listed for threaded and coupled
pipe are nominal; those for plain end pipe are calcu­
lated. 1 ermissible variation is not more than io
per cent above or jJA per cent below; however, the
cat load weight shall not be more than per cent
under the calculated weight

For pipe tolerances, see page 339.

I rices. I tices aie furnished on request.

General Notos. . . .page 338
Pipe Specifications. . . .page 339
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Large O. D. Pipe
Plain Ends — Black

General practice: Large O.D.
pipe is regularly furnished with
plain ends.

Lengths: Random lengths are reg­
ularly furnished. Cut lengths are
available, when specified, at an
added charge.
Finish: Black pipe is regularly
furnished.
Weights: Weights listed in the
table are calculated. Permissible
variation is io per cent above or
io per cent below.
For pipe tolerances, see page 33Q.
Specify wall thickness: When
ordering, be sure to include the
wall thickness desired.
Heavier walls; larger sizes:
Data on heavier walls or larger
O.D. sizes will be furnished on
request.
Prices: Prices are furnished on
request.

Dimensions, Weights, and Hydrostatic Test Pressures
Size,

Outside
Diameter

Inches

Wall
Thickness

Inches

ASA
Schedule

; Number

Weight
per

Foot

Pounds

Test Pressures
(Psi)

Seamless
Grade A

Seamless
Grade B

% 10 36.71 650 750
14 00 %6 20 45.68 800 950

% 30 54.57 950 1100
% 63.37 1300 1500
% 10 42.05 550 650

16 OD S/16 20 52.36 700 800
% 30 62.58 850 1000
% 40 82.77 1100 1300
% 10 47.39 500 600

18 OD S/16 20 59.03 600 750
% 70.59 750 900
% 93.45 1000 1200
% 10 52.73 450 500

20 OD S/16 65.71 550 650
% 20 78.60 700 800
% 30 104.13 900 1000

S/16 79.06 450 550
24 OD % 20 94.62 ' 550 650

% 125.49 ! 750 850
S/l6 85.73 1 450 500

26 OD % 102.63 500 bOO
% 136.17 I 700 8001

Seamless Pressure Pipe
Plain Ends — Black — ASTM Specification A106 or A 53

General practice: Seamless Pres­
sure pipe is regularly furnished
with plain ends.
Lengths: Random lengths ranging
from 17 to 24 feet will be furnished
unless otherwise specified.
Finish: Black pipe only is avail­
able from pipe mills. Arrangements
for galvanizing, however, can be
made when desired.
Weights: Weights listed in the
table are calculated. Permissible
variations are not more than 6/2
per cent above or 3 pa per cent
below for Schedule 40 and 80 pipe
and not more than 10 per cent
above or 3^2 Per ccnt ,^,COr- °r
Schedule 160 and Double Extra
Strong pipe.
For pipe tolerances, see page 339*
Prices: Prices on request.

Dimensions, Weights, and Hydrostatic Test Pressures
Outside Wall Weight Test Wall Weight Test

Thick- per Pressure Thick- per Pressure
Size eter ncss Foot Grade B ness Foot Grade B

Inches Inches Inches Pounds Psi Inches Pounds Psi

Standard Extra Strong
(ASA Schedule 40) (ASA Schedule 80)

% .405 .068 .2447 700 .095 .3145 850
.540 .088 .4248 700 .119 .5351 850/4

3/8 .675 .091 .5676 700 .126 .7388 850
78
¥2 .840 .109 .8510 700 .147 1.088 850

%
1

1.050
1.315

.113

.133
1.131
1.679

700
700

.154

.179
1.474
2.172

850
850 29

11/4 1.660 .140 2.273 1100 .191 2.997 IbOO

1% 1.900 .145 2.718 1100 .200 3.631 1600

ASA Schedule 160 Double Extra Strong

%
%
1

.840 .187 1.304 2500 .294 1.714 2500
1.050 .218 1.937 2500 .308 2.441 2500
1.315
1.660
1.900

.250 2.844 2500 .358 3.659 2500

1%
1%

.250 3.765 2500 .382 5.214 2500

.281 4.859 2500 .400 6.408 2500

General Noles... .page 338
Pipe Specifications... .page 339
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Water Well Reamed and Drifted Pipe
Black and Galvanized

Dimensions, Weights, and Hydrostatic Test Pressures
Nom­
inal
Size

Inches

ASA
Sched.

No.
Diameters Wall

Thick­
ness

Inches

Weight per Foot Number
of

Threads
PerInch

Test Pressure Couplings
Outside

Inches

Inside

Inches

Threads &
Coupling

Pounds

Plain
End

Pounds

Butt-
Weld

Psi

Seamless
Grade A

Psi

O. D.

Inches

Length

I nches

Weight
Each

Pounds
1 40 1.315 1.049 .133 1.70 1.68 11 ¥2 700 1.576 23/4 .52.
1’4 40 1.660 1.380 .140 2.30 2.27 11 ¥2 800 1.900 2% .60
P/2 40 1.900 1.610 .145 2.75 2.72 11 ¥2 800 2.200 2% .84
2 40 2.375 2.067 .154 3.75 3.65 1P/2 800 1000 2.750 3% 1.58
2% 40 2.875 2.469 .203 5.90 5.79 8 800 1000 3.250 31S/16 2.32
3 40 3.500 3.068 .216 7.70 7.58 8 800 1000 4.000 41/16 3.80
3V2 40 4.000 3.548 .226 9.25 9.11 8 1200 1200 4.625 43/16 5.53
4 40 4.500 4.026 .237 11.00 10.79 8 1200 1200 5.200 45/16 7.14
5 40 5.563 5.047 .258 15.00 14.62 8 1200 6.296 4’/2 9.57
6 40 6.625 6.065 .280 19.45 18.97 8 1200 7.390 411/16 12.32
8 40 8.625 7.981 .322 29.35 28.55 8 1200 9.625 51/16 22.35

10 40 10.750 10.020 .365 41.85 40.48 8 1000 11.750 53/16 30.61
12 12.750 12.000 .375 51.15 49.56 8 1000 14.000 515/16 47.96

General practice: Unless otherwise ordered, pipe
will be furnished threaded and coupled and, in sizes
4-inch and smaller, will be butt-welded.
The pipe is made especially for use in water wells
and may be driven. Ends are reamed and the inside
is drifted to insure proper inside clearance.
Finish: Black pipe is regularly furnished. Galva­
nized pipe is available at an added charge.
Couplings: All sizes are regularly furnished with
taper tapped recessed couplings.
Threads: The taper of threads is %-inch per foot,
measured on the diameter for all sizes.

Lengths: Random lengths, ranging from 16 to 22
feet, are regularly furnished. Special short lengths
are available, when specified, at an added charge.
Weights: Weights listed for threaded and coupled
pipe are nominal. Those for plain end pipe are cal­
culated. Permissible variation is not more than 5
per cent above or below.
The weight per foot of pipe with threads and cou­
plings is based on a length of 20 feet, including the
coupling, but shipping lengths of small sizes will
usually average less than 20 feet.
Prices: Prices will be furnished on request.

Linear Expansion in Pipe Lines

280
300
320

2.23
2.41
2.59

940
960
980

1000

620
640
660

2.335
2.52
2.70

5.58
5.785
5.99

8.72
8.945
9.17
9.40

9.05
9.28
9.52
9.75

5.365
1 5.565

5.765
To find the expansion in any length of pipe, obtain the difference
in increased length at minimum and maximum temperatures.

General Notes. . . .page 338

3.47
3.76
4.07

3.17 ;
3.42 !
3.70 '

ir'l'v l3'’ °'3tain the increase in length per
loot, multiply this value by the length of the line in feet.

Pipe Specifications... .pogo 339 D- r,“ Pipe Tolerances... ,Page 339

Temp.
Deg.
Fahr.

Inches per 100 Feet Temp.
Deg.
Fahr.

Inches per 100 Feet Temp.
Deg.
Fahr.

Inches per 100 Feet
btcei Wrought

Iron
Brass Copper Steel Wrought

Iron
Brass Copper Steel Wrought

Iron
0°

20
40
60
80

0
.15
.30
.455
.61

0
.155
.31
.475
.63

0
.25
.45
.67
.92

0
.25
.45
.65
.87

340°
360
380
400
420

2.76
2.935
3.11
3.29
3.465

2.87
3.05
3.235
3.43
3.62

4.30
4.58
4.85
5.14
5.45

3.95
4.15
4.40
4.64
4.89

680°
700
720
740
760

5.965
6.17
6.375
6.58
6.79

6.20
6.42
6.625
6.835
7.05100

120
140
160

.77

.915
1.075
1.235

.80

.96
1.13
1.29

1.17
1.41
1.69
1.91

1.10
1.35
1.57
1.77

440
460
480
500

3.65
3.835
4.02
4.21

3.805
4.00
4.19
4.39

5.73
5.96
6.25
6.55

5.15
5.37
5.64
5.88

780
800
820
840

6.99
7.21
7.415
7 63

7.275
7.49
7.73
7 93180 1.40 1.46 2.15 2.00 520 4.39 4 58 ------- -----

860 8.145200 1.57 1.64 2.43 2.25 540 4.59 4 78 7.84
220 1.73 1.81 2.71 2.52 560 4.78 4.975 880 8.055 8.37
240
260

1.89
2.065

1.98
2.16

2.97
3.22

2.74
2 95

580
Ann

4.975
E 17

5.175 900
920

8.28
8.495

8.60
8.82

345
Dimensions and Weights of

Welded and Seamless Steel Pipe
Listed by ASA Schedule Numbers .... with Standard, Extra Strong,
and Double Extra Strong pipe included for comparison purposes.

Nom­
inal
Size

Inches

Out­
side
Dia.

Inches

Sched.
10

Sched.
20

Sched.
30

Stand­
ard

Sched.
40

Sched.
60

I Extra
Strong

Sched
i 80

Sched
100

Sched.
120

Sched.
140

Sched.
160

' Double
Extra
Strong

Nominal Wall Thicknesses, in Inches

¥s
¥4
%
¥2

.405

.540

.675

.840

.068

.088

.091

. 109

.068

.088

.091

.109

095
.119
. 126
. 147

.095

.119

.126

.147

. .. •••

.187 .294
¥4
1
n/4
1¥z

1.050
1.315
1.660
1.900

.113

. 133

. 140

.145

.113

.133

.140

.145

.154

. 179

. 191

.200

.154

.179

.191

.200 ■ • •

.218

.250

.250

.281

, 308
.358

.400
2
2%
3
3¥z

2.375
2.875
3.500
4.000

.154

.203

.216

.226

.154

.203

.216

.226

...

...

.218

.276

.300

.318

.218

.276

.300

.318

...

:::

.343

.375

.438

. 43<?

.552

.600

.63e
4
5
6

4.500
5.563
6.625

.237

.258

.280

.237

.258

.280

.337

.375

.432

.337

.375

.432

.438

.500

.562

.531

.625

.718

.674

.750
. 864

8
10
12

8.625
10.750
12.750

.250

.250

.250

.277

.307

.330

.322

.365

.375

.322

.365

.406

.406

.500

.562

.500

.500

.500

.500

.593

.687

.593

.718

.843

.718

.843
1.000

.812
1.000
1.125

.906
1.125
1.312 j

.875

14 OD
16 OD
18 OD

14.00
16.00
18.00

.250

.250

.250

.312

.312

.312

.375

.375

.438

.375

.375

.375

.438

.500

.562

.593

.656

.750

.500

.500

. 500

.750

.843

.937

.937
1.031
1.156

1.093
1.218
1.375

1.250
1.438
1.562

1.406
1.593
1.781

20 OD
24 OD
30 OD

20.00
24.00
30.00

.250

.250

.316

.375

.375

.500

.500

.562

.625

.375

.375

.375

.593

.687
...

.812

.968
. 500
.500
.500

1.031
1.218

1.281
1.531

1.500
1.812

1.750
2.062

1.968
2.343

Calculated Weights for Plain Ends, in Pounds per Foot

¥s
¥4
%
¥2

.405

.540

.675

.840

.24

.42

.57

.85

.24

.42

.57

.85

.31

.54

.74
1.09

.31

.54

.74
1.09

...

...

... ...
...

1.30 1.71

¥4
1
i¥4
1¥>

1.050
1.315
1.660
1.900

1.13
1.68
2.27
2.72

1.13
1.68
2.27
2.72

1.47
2. 17
3.00
3.63

1.47
2.17
3.00
3.63

...

...

1.94
2.84
3.77
4.86

2.44
3.66
5 21
6.41

2
2¥2
3
aiz.

2.375
2.875
3.500
4 non

3.65
5.79
7.58
9.11

3.65
5.79
7.58
9.11

5.02
7.66

10.25
12.51

5.02
7.66

10.25
12.51

7.44
10.01
14.32

13 70
18 58
22 85

*>72
4
5

4.500
5.563
£ hJC,

10.79
14.62
18.97

10.79
14.62
18.97

14.98
20.78
28.57

14.98
20.78
28.57

19.01
27.04
36.39

22.51
32.96
45.30

27.54
38.55
53 16

8
10

8.625
10.750

22.36
28.04
33.38

24.70
34.24
43.77

28.55
40.48
49.56

28.55
40.48
53.56

35.64
54.74
73.16

43.39
54 74
65.42

43.39
64.33
88.51

50.87
76.93

107.20

60.63
89.20

125.49

67.76
104.13
139.68

74.69
115.65
160.27

72 42

12
14 OD
16 OD

12.750
14.00
16.00

36.71
42.05
47 39

45.68
52.36
59.03

54.57
62.58
82.06

54.57
62.58
70.59

63.37
82.77

104.75

84.91
107.50
138.17

63.37
82 77
93 45

106.13
136.46
170.75

130.73
164.83
207.96

150.67
192.29
244.14

170.22
223.50
274.23

189.12
245.11
308.51

18 OU
20 OD
24 OD

20.00
24.00
in no

52.73
63.41
79.43

78.60
94.62

157.53

104.13
140.80
196.08

78 60
94 62

118.65

122.91
171.17

166.40
230.91

104 13
125 49
157 53

208.87
296.36

256.10
367.40

296.37
429.39

341.10
483.13

379.01
541.94
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Commercial Wrought Steel Pipe Data
Note 1: The letters “s”, “x”, and “xx” in the col­
umn of Schedule Numbers indicate Standard, Extra
Strong, and Double Extra Strong Pipe, respectively.

Note 2: The values shown in square feet for the
Transverse Internal Area also represent the vol­
ume in cubic feet per foot of pipe length.

Nom­
inal
Pipe
Size

Outside
Diam­

eter
(D)

Inches

Schedule
No.

See
Note 1

Wall
Thick­

ness
(t)

Inches

Inside
Diam­

eter
(d)

Inches

Area
of

Metal
(a)

Square
Inches

Transverse
Internal Area

Moment
of

Inertia
(I)

Inches to
4th Power

Weight
of

Pipe
Pounds

per
foot

Weight
of

Water
Pounds
per foot
of pipe

External
Surface

Sq. Ft.
per foot
of pipe

Section
Modulus

Square
Inches

See
Note 2
Square

FeetInches

0.405 40s .068 .269 .0720 .0568 .00040 .00106 .244 .025 .106 .00523
78 80x .095 .215 .0925 .0364 .00025 .00122 .314 .016 .106 .00602

0.540 40s .088 .364 .1250 .1041 .00072 .00331 .424 .045 .141 .01227
74 | 80x .119 .302 .1574 .0716 .00050 .00377 .535 .031 .141 .01395

0.675 40s .091 .493 .1670 .1910 .00133 .00729 .567 .083 .178 .02160
78 80x .126 .423 .2173 .1405 .00098 .00862 .738 .061 .178 .02554

40s .109 .622 .2503 .3040 .00211 .01709 .850 .132 .220 .04069
y2 0.840 80x .147 .546 .3200 .2340 .00163 .02008 1.087 .102 .220 .04780

160 .187 .466 .3836 .1706 .00118 .02212 1.300 .074 .220 .05267
. . .XX .294 .252 .5043 .050 .00035 .02424 1.714 .022 .220 .05772
40s .113 .824 .3326 .5330 .00371 .03704 1.130 .231 .275 .07055

3/4 1.050 80x .154 .742 .4335 .4330 .00300 .04479 1.473 .188 .275 .08531
160 .218 .614 .5698 .2961 .00206 .05269 1.940 .128 .275 .10036
. . .XX .308 .434 .7180 .148 .00103 .05792 2.440 .064 .275 .11032
40s .133 1.049 .4939 .8640 .00600 .08734 1.678 .375 .344 .1328

i 1.315 80x .179 .957 .6388 .7190 .00499 .1056 2.171 .312 .344 .1606
160 .250 .815 .8365 .5217 .00362 .1251 2.840 .230 .344 .1903
. . .XX .358 .599 1.0760 .282 .00196 .1405 3.659 .122 .344 .2136
40s .140 1.380 .6685 1.495 .01040 .1947 2.272 .649 .435 .2346

n/4 1.660 80x .191 1.278 .8815 1.283 .00891 .2418 2.996 .555 .435 .2913
160 .250 1.160 1.1070 1.057 .00734 .2839 3.764 .458 .435 .3421
. . .XX .382 .896 1.534 .630 .00438 .3411 5.214 .273 .435 .4110
40s .145 1.610 .7995 2.036 .01414 .3099 2.717 .882 .497 .3262

iy2 1.900 80x .200 1.500 1.068 1.767 .01225 .3912 3.631 .765 .497 .4118
160 .281 1.338 1.429 1.406 .00976 .4824 4.862 .608 .497 .5078. . .XX .400 1.100 1.885 .950 .00660 .5678 6.408 .42 .497 .5977
40 s .154 2.067 1.075 3.355 .02330 .6657 3.652 1.45 .622 .5606

2 2.375 80x .218 1.939 1.477 2.953 .02050 .8679 5.022 1.28 .622 .7309160 .343 1.689 2.190 2.241 .01556 1.162 7.440 .97 .622 .979. . .XX .436 1.503 2.656 1.774 .01232 1.311 9.029 .77 .622 1.104
40s .203 2.469 1.704 4.788 .03322 1.530 5.79 2.07 .753 1.064

zy2 2.875 80x .276 2.323 2.254 4.238 .02942 1.924 7.66 1.87 .753 1.339160 .375 2.125 2.945 3.546 .02463 2.353 10.01 1.54 .753 1.638.. .XX .552 1.771 4.028 2.464 .01710 2.871 13.70 1.07 .753 1.997
40s .216 3.068 2.228 7.393 .05130 3.017 7.58 3.20 .916 1.724

3 3.500 80x .300 2.900 3.016 6.605 .04587 3.894 10.25 2.86 .916 2.225160 .438 2.624 4.205 5.408 .03755 5.032 14.32 2.35 .916 2.876. . .XX .600 2.300 5.466 4.155 .02885 5.993 18.58 1.80 .916 3.424
3y2 4.000 40s

80x
.226
.318

3.548
3.364

2.680
3.678

9.886
8.888

.06870

.06170
4.788
6.280

9.11
12.51

4.29
3.84

1.047
1.047

2.394
3.140

40s .237 4.026 3.174 12.73 .08840 7.233 10.79 5 50 1.178
1.178
1.178
1.178
1.178

3 214
4 4.500

8 Ox
120
160
.. .XX

.337

.438

.531

.674

3.826
3.624
3.438
3.152

4.407
5.595
6.621
8.101

11.50
10.31
9.28
7.80

.07986

.0716

.0645

.0542

9.610
11.65
13.27
15.28

14.98
19.00
22.51
27.54

4.98
4.47
4.02
3.38

4.271
5.178
5.898
6.791

5 5.563

40s
80x

120
160
.. .XX

.258

.375

.500

.625

.750

5.047
4.813
4.563
4.313
4.063

4.300
6.112
7.953
9.696

11.340

20.01
18.19
16.35
14.61
12.97

.1390

.1263
15.16
20.67

14.62
20.78

8.67
7.88

1.456
1.456

5.451
7.431

129
.113b
.1015
.0901

25.73
30.03
33.63

27.10
32.96
38.55

7.09
6.33
5.61

1.456
1.456
1 456

9.250
10.796
12.090

6 6.625

40s
80x

120
160
.. .XX

.280

.432

.562

.718

.864

6.065
5.761
5.501
5.189
4.897

5.581
8.405

10.70
13.32
15.64

28.89
26.07
23.77
21.15
18.84

.2006

.1810

.1650

.1469

.1308

28.14
40.49
49.61
58.97
66.33

18.97
28.57
36.40
45.30
53.16

12.51
11.29
10.30
9.16
8.16

1.734
1.734
1.734
1.734
1 734

8.50
12.22
14.98
17.81
20.0220

30
40s

.250

.277

.322

8.125
8.071
7.981

6.57
7.26
8.40

51.85
51.16
50.03

.3601

.3553
3474

57.72
63.35
72.49
88.73

105.7
121.3
140.5
153.7
162.0
165.9

22.36
24.70

22.47
22.17

2.258
2.258

13.39
14.69

60 .406 7.813 10.48 47.94 3329 28.55 21.70 2.258 16.81
8 8.625 80x

100
.500
.593

7.625
7.439

12.76
14.96

45.66
43.46

.3171
3018

35.64
43.39

20.77
19.78

2.258
2.258

20.58
24.51

120 .718 7.189 17.84 40.59 2819 50.87 18.83 2.258 28.14
140 812 7.001 19.93 38.50 .267 60.63 17.59 2.258 32.58
... XX .875 6.875 21.30 37.12 .2578 67.76 16.68 2.258 35.65
160 .906 6.813 21.97 36.46 .2532 72.42

74.69
16.10
15.80

2.258
7 258

37.56
38 48

for volume per lineal fool of pipe, sec page 354
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Commercial Wrought Steel Pipe Data — continued

Nom­
inal
Pipe
Size

Inches

Outside
Diam­

eter
(D)

Inches

Schedule
No.

See
Note 1

Wall
Thick­

ness
(t)

Inches

Inside
Diam­

eter
(d)

Inches

Area
of

Metal'
(a)

Square
Inches

Transverse
Internal Area

Moment
of

Inertia
(I)

Inches tc
4th Power

Weight
of

Pipe
Pounds

per
foot

Weight
of

Water
Pounds
per foot
of pipe

Externa
Surfac

Sq. Ft.
per foot
of pipe

1 Section
e Modulus

(’£)Square
Inches

See
Note 2
Square

Feet
20 .250 10.250 8.24 82.52 .5731 113.7 28.04 35.76 2.814 21.15J 30 .307 10.136 10.07 80.69 .5603 137.4 34.24 34.96 2.814 25.5740s .365 10.020 11.90 78.86 .5475 160.7 40.48 34.20 2.814 29.90

10 10.750
60x .500

.593
9.750 16.10 74.66 .5185 212.0 54.74 32.35 2.814 39.4380 9.564 18.92 71.84 .4989 244.8 64.33 31.13 2.814 45.54100 .718 9.314 22.63 68.13 .4732 286.1 76.93 29.53 2.814 53.22120 .843 9.064 26.24 64.53 .4481 324.2 89.20 27.96 2.814 60.32140 1.000 8.750 30.63 60.13 .4176 367.8 104.13 26.06 2.814 68.43160 1.125 8.500 34.02 56.75 .3941 399.3 115.65 24.59 2.814 74.29

20 .250 12.250 9.82 117.86 .8185 191.8 33.38 51.07 3.338 30.230 .330 12.090 12.87 114.80 .7972 248.4 43.77 49.74 3.338 39.0. .s .375 12.000 14.58 113.10 .7854 279.3 49.56 49.00 3.338 43.840 .406 11.938 15.77 111.93 .7773 300.3 53.53 48.50 3.338 47.1
12.75

. .X .500 11.750 19.24 108.43 .7528 361.5 65.42 46.92 3.338 56.712 60 .562 11.626 21.52 106.16 .7372 400.4 73.16 46.00 3.338 62.81 80 .687 11.376 26.03 101.64 .7058 475.1 88.51 44.04 3.338 74.6
100 .843 11.064 31.53 96.14 .6677 561.6 107.20 41.66 3.338 88.1
120 1.000 10.750 36.91 90.76 .6303 641.6 125.49 39.33 3.338 100.7
140 1.125 10.500 41.08 86.59 .6013 700.5 133.68 37.52 3.338 109.9
160 1.312 10.126 47.14 80.53 .5592 781.1 160.27 34.89 3.338 122.6

10 .250 13.500 10.80 143.14 .9940 255.3 36.71 62.03 3.665 36.6
20 .312 13.376 13.42 140.52 .9758 314.4 45.68 60.89 3.665 45.0
30s .375 13.250 16.05 137.88 .9575 372.8 54.57 59.75 3.665 53.2
40 .438 13.124 18.66 135.28 .9394 429.1 63.37 58.64 3.665 61.3
. .X .500 13.000 21.21 132.73 .9217 483.8 72.09 57.46 3.665 69.1

14 14.00 60 .593 12.814 24.98 128.96 .8956 562.3 84.91 55.86 3.665 80.3
80 .750 12.500 31.22 122.72 .8522 687.3 106.13 53.18 3.665 98.2

100 .937 12.126 38.45 115.49 .8020 824.4 130.73 50.04 3.665 117.8
120 1.093 11.814 44.32 109.62 .7612 929.6 150.67 47.45 3.665 132.8
140 1.250 11.500 50.07 103.87 .7213 1027.0 170.22 45.01 3.665 146.8
160 1.406 11.188 55.63 98.31 .6827 1117.0 189.12 42.60 3.665 159.6

10 .250 15.500 12.37 188.69 1.3103 383.7 42.05 81.74 4.189 48.0
20 .312 15.376 15.38 185.69 1.2895 473.2 52.36 80.50 4.189 59.2
30s .375 15.250 18.41 182.65 1.2684 562.1 62.58 79.12 4.189 70.3
40x .500 15.000 24.35 176.72 1.2272 731.9 82.77 76.58 4.189 91.5

16 16.00 60 .656 14.688 31.62 169.44 1.1766 932.4 107.50 73.42 4.189 116.6
80 .843 14.314 40.14 160.92 1.1175 1155.8 136.46 69.73 4.189 144.5

100 1.031 13.938 48.48 152.58 1.0596 1364.5 164.83 66.12 4.189 170.5
120 1.218 13.564 56.56 144.50 1.0035 1555.8 192.29 62.62 4.189 194.5
140 1.438 13.124 65.78 135.28 .9394 1760.3 223.64 58.64 4.189 220.0
160 1.593 12.814 72.10 128.96 .8956 1893.5 245.11 55.83 4.189 236.7

10 .250 17.500 13.94 240.53 1.6703 549.1 47.39 104.21 4.712 61.1
20 .312 17.376 17.34 237.13 1.6467 678.2 59.03 102.77 4.712 75.5

$ .375 17.250 20.76 233.71 1.6230 806.7 70.59 101.18 4.712 89.6
30 .438 17.124 24.17 230.30 1.5990 930.3 82.06 99.84 4.712 103.4
. .X
40

.500 17.000 27.49 226.98 1.5763 1053.2 92.45 98.27 4.712 117.0

.562 16.876 30.79 223.68 1.5533 1171.5 104.75 96.93 4.712 ; 130.1
18 18.00 60 .750 16.500 40.64 213.83 1.4849 1514.7 138.17 92.57 4.712 168.3

80 937 16.126 50.23 204.24 1.4183 1833.0 170.75 88.50 4.712 ! 203.8
100
120

1 156 15.688 61.17 193.30 1.3423 2180.0 207.96 83.76 4.712 j 242.3
1.375 15.250 71.81 182.66 1.2684 2498.1 244.14 79.07 4.712 ! 277.6

140
160

1 562 14.876 80.66 173.80 1.2070 2749.0 274.23 75.32 : 4.712 1 305.5
1.781 14.438 90.75 163.72 1.1369 3020.0 308.51 I 70.88 1 4.712 335.6

. 10
20s

.250
375

19.500
19.250

15.51
23.12

298.65
290.04

2.0740
2.0142

756.4
1113.0

52.73
78.60

129.42
125.67

5.236
5.236

75.6
111.3

^500 19.000 30.63 283.53 1.9690 1457.0
1703.0

104.13
122.91

122.87
120.46

5.236
5.236

145.7
40
60
80

18 814 36.15 278.00 1.9305

20 20.00
^812

1.031
18.376
17.938

48.95
61.44

265.21
252.72

1.8417
1.7550
1.6585
1.5762
1.4849
1.4074

2257.0
2772.0
3315.2
3754.0
4216.0
4585.5

166.40
208.87
256.10
296.37
341.10
379,01

114.92
109.51
103.39
98.35
92.66
87.74

5.236
5.236
5.236
5.236
5.236
5.236

225.7
277.1
331.5
375.5
421.7
458.5

29
1 100

120
140
160

1.281
1.500
1.750
1.968

17.438
17.000
16.500
16.064

75.33
87.18

100.33
111.49

238.83
226.98
213.82
202.67

24 24.00

10
20s
. .X
30
40
60
80

100
120
140
160

.250

.375

.500

.562

.687

.968
1.218
1.531
1.812
2.062
2.343

23.500
23.250
23.000
22.876
22.626
22.064
21.564
20.938
20.376
19.876
19.314

18.65
27.83
36.91
41.39
50.31
70.04
87.17

108.07
126.31
142.11
159.41

433.74
424.56
415.48
411.00
402.07
382.35
365.22
344.32
326.08
310.28
292.98

3.0121
2.9483
2.8853
2.8542
2.7921
2.6552
2.5362
2.3911
2.2645
2.1547
2.0346

1315.4
1942.0
2549.5
2843.0
3421.3
4652.8
5672.0
6849.9
7825.0
8625.0
9455.9

63.41
94.62

125.49
140.80
171.17
238.11
296.36
367.40
429.39
483.13
541.94

187.95
183.95
179.87
178.09
174.23
165.52
158.26
149.06
141.17
134.45
126.84

6.283
6.283
6.283
6.283
6.283
b.283
6.283
6.283
6.283
6.283
6.283

161.9
212.5
237.0
285.1
387.7
472.8
570.8
652.1
718.9
787.9

for volume per lineal foot of pipe, see page 354.

Crane Co.: Valves, Fittings, Catalog No. 60 (1960)
ACL Doc 21274 · Page 173 of 210

Published by AsbestosClaims.Law

asbestosclaims.law/library/21274/173

https://asbestosclaims.law/library/21274/173


348

Wrought Iron and Steel Pipe
Comparison of Wall Thicknesses

Wrought Iron Pipe
Bundling Schedule

Nom­
inal

Outside
Diam-

Nominal Wall Thickness. Inches Butt-
Welded

Pipe
Size

Lengths Approx. Avg.
Double pei

BundleSize eter otanaara Jt-xtra strong Extra Strong Pipe
Inches Feet Pounds

Inches Inches Iron Steel Iron Steel Iron Steel 1/4 24 430 183
'A .540 .090 .088 .122 .119 % 18 320 187
3 8 .675 .093 .091 .129 .126 % 12 240 204
y2 .840 .111 .109 .151 .147 .307 .294 Standard % 7 140 160
% 1.050 .115 • 113 .157 .154 .318 .308 1 5 100 170
1 1.315 .136 . 133 .183 179 .369 .358 l’/4 3 60 138
iy4 1.660 .143 . 140 .195 .191 .393 .382 1% 3 60 166
l’/2 1.900 .148 .145 .204 .200 .411 .400 % 24 480 247
2 2.375 .158 .154 .223 .218 .447 .436 % 18 340 251
ay2 2.875 .208 .203 .282 .276 .567 .552

Extra y2 12 250 278
3 3.500 .221 .216 .306 . .300 .615 .600 34 7 145 215
3’/2 4.000 .231 .226 .325 .318 .651 .636

Strong
1 5 100 221

4 4.500 .242 .237 .344 .337 .690 .674 iy4 3 60 186
4 Vi* 5.000 .252

.258

.280

.363
.375
.432

.727 iy2 3 60 224
5
6

5.563
6.625

.263

.286
.383
.441

.768

.884
.750
.864 Double y2 12

7
130
95

223
232

7‘ 7.625 .307 .510 .895 Extra
Strong 1 5 60 220

8 8.625 .283 .277
.500

...
.895

1% 3 60 313
.329 . 322 .510 .875

9‘ 9.625 .349 .510
.284 .279 Inside diameter and weights: To determine the inside

10 10.750 .313 .307 diameter of wrought iron pipe, subtract twice the wall
.372 365 .510 .500 thickness from the outside diameter.

11* 11.750 .383 .510 Weights of v,'elded wrought iron oioe are the same. size for
12 12.750 .336 330 size, as those for steel pipe; see pages 340 and 341.

.383 375 .510 .500 •Wrought iron pipe in these sizes are furnished to order.

Red Brass and Capper Pipe

29

Nominal Dimensions, in Inches, and Weights
Size
UPS) 1

Out- I
side

Diam- ’
eter |

Regular Extra Strong
Inside
Diam­

eter

Wall
Thick­

ness

Lbs. per Foot Inside
Diam­
eter

Wall
Thick­

ness

Lbs. per Foot-------- —-----------
Brass Copper Brass Copper

y8 .405 .281 .062 .253 .259 .205 .100 .363 .371
y4 .540 .376 .082 .447 .457 .294 .123 .611 .625
% .675 .495 .090 .627 .641 .421 .127 .829 .847
y2 .840 .626 .107 .934 .955 .542 .149 1.23 1.25
% 1.050 1 .822 .114 1.27 1.30 .736 .157 1.67 1.71
1 1.315 1.063 .126 1.78 1.82 .951 .182 2.46 2.51
iy4 1.660 I 1.368 .146 2.63 2.69 1.272 .194 3.39 3.46
iy2 1.900 1 .600 .150 3.13 3.20 1.494 .203 4.10 4.19
2 2.375 i 2.063 . 156 4.12 4.22 1.933 .221 5.67 5.80
2>/Z 2.875 2.501 .187 5.99 6.12 2.315 .280 8.66 8.85
3 .3.500 3.062 .219 8.56 8.75 2.892 .304 11.6 11.8
3% 4.000 1 3.500 .250 11.2 11.4 3.358 .321 14.1 14.4
4 4.500 4.000 .250 12.7 12.9 3.818 .341 16.9 17.3
5 5.562 5.062 .250 15.8 16.2 4.812 .375 23.2 23.7
6 6.625 1 6.125 .250 19.0 19.4 5.751 .437 32.2 32.9
8 . <>25 1 8.001 .312 30.9 31.6 7.625 .500 48.4 49.5

10 10.750 10.020 .365 45.2 46.2 9.750 .500 61.1 62.4
12 12.750 |12.000 .375 55.3 56.5

General practice: Brass and
copper pipe are regularly
furnished with plain ends and
in 12-foot lengths.
When ordering, specify the
size, brass or copper, and
regular or extra strong.
On special order: Special
surface finishes, threaded
ends, and cut lengths can be
furnished when specified.
Weights: Actual weights may
vary slightly from theoretical
weights listed in the table.
Gauge tubing: Brass or cop­
per seamless tubing (!§ to
10-inch nominal or O.D. size)
are available in any gauge.
Copper tube: For Types K,
L, and M copper tube, see
next page.
Prices: Prices on request.

- 349

Copper Water Tube
Standard Specifications

These seamless copper tubes are especially designed for
plumbing purposes, underground water services, etc.,
but are also suitable for copper coil water heaters, fuel
oil lines, gas lines, certain industrial piping, etc.
Copper tube is furnished in three weights..........Types
K and L, in hard and soft temper . °. . and Type M.
in hard temper only.

Dimensions and Weights
Nominal

size
of tube

Inches

Actual
outside

diameter
of tube
Inches

Type K Tube Type L Tube Type M Tube
Wall

thickness

Inches

Weight
per foot

Pounds

Wall
thickness

Inches

Weight
per foot

Pounds

Wall
thickness

Inches

Weight
per foot

Pounds
y4 % .035 .145 .030 .126 .025 I .106
% y2 .049 .269 .035 .198 .025 .144
y2 % .049 .344 .040 .285 .028 .203
% 3/4 .049 .418 .042 .362 .030 .263
y4 % .065 .641 .045 .455 .032 .328
1 I’/s .065 .839 .050 .655 .035 .465
iy4 1% .065 1.04 .055 .884 .042 .682
iy2 1% .072 1.36 .060 1.14 .049 .940
2 iy8 .083 2.06 .070 1.75 .058 1.46
21/2 2% .095 2.93 .080 2.48 .065 2.03
3 31/8 .109 4.00 .090 3.33 .072 2.68
31/2 3% .120 5.12 .100 4.29 .083 3.58
4 4’/8 .134 6.51 .110 5.38 .095 4.66
5 sy8 .160 9.67 .125 7.61 .109 6.66
6 6>/8 .192 13.9 .140 10.2 .122 8.92
8 8*/8 .271 25.9 .200 19.3 .170 16,5

10 101/8 .338 40.3 .250 30.1 .212 25.6
12 121/g .405 57.8 .280 40.4 .254 _ 36.7___

Recommendations: Copper water tube is used
for many services, such as for steam, water, air, oil,
gas, or similar fluids.
Type K Tube is recommended for general plumbing and
heating systems. It is especially recommended ioi
underground use and in installations where condi­
tions are severe; the tube is also used for gas, oil,
and steam.
Type L Tube is recommended for interior use in general
plumbing and heating work.
Type Al Tube is for use with soldered fittings only, for
waste, vent, interior drainage, and other non-pres-
sure applications.
On steam installations, the successful application of
copper tubes depends not only upon the weight of t e
tube but also upon the solder used when making joints.
The solder must have a melting point high enough to
remain unaffected by the temperature of the steam.
Hard copper tube: Hard copper tube is intended
primarily for use in straight lengths. It is recom­
mended for field bending only when proper bending
equipment is used.

Soft copper tube: Soft copper tube can be bent
without special bending equipment; it is recom­
mended for service where bends must be ma Je in the
field, as on concealed replacement work.

Soft copper tube while in transit or when being
handled may become flattened or distorted. Before
being used, the ends of the tube should be sized to
assure a tight soldered joint.

Standard lengths: 20-foot straight lengths for both
hard and soft copper tube and bo-foot coiled lengths
for soft copper tube are generally considered stand­
ard. Other lengths can be furnished. 29
Tinning: Copper tube can be furnished tinned on
the outside, on the inside, or on both the outside
and the inside.

American Standard: I ypc K (hard and soft) and
Type L (hard and soft) in sizes 3 g to 12-inch, and
Type M (hard) in sizes 2’2 to 12-inch conform to
the American Standard for Copper Water lube,
ASA No. H23.i-iq47 (ASFM B88-41)).

Prices on Request
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350
American Standard Taper Pipe Threads

(NPT)

Ea = D - (0.050Z) + l.l)p
Ei = Ea + 0.0625
Ln = (0.80D + 6.8)p

p = Pitch
Depth of thread = 0.80p
Total Taper %-inch per Foot

Tolerance on Product
One turn large or small
from notch on plug gauge
or face of ring gauge.

Flush by Hand

e

Notch flush with face of
fitting. If chamfered, notch
flush with bottom of chamfer

Dimensions, in Inches

Nominal
pipe
size

D

Outside
diameter

of
pipe

Ea

Pitch
diameter
at end of
external
thread

E/t
Pitch

diameter
at end of
internal
thread

Lzl

Normal
engagement

by hand
between
external

and
internal
threads

l2§
Length

of
effective
thread

P

Pitch
of

thread

Depth
of

thread

Number
of

threads

Per Inch
% 0.405 0.36351 0.37476 0.180 0.2639 0.03704 0.02963 27
% 0.540 0.47739 0.48989 0.200 0.4018 0.05556 0.04444 18
% 0.675 0.61201 0.62701 0.240 0.4078 0.05556 0.04444 18
% 0.840 0.75843 0.77843 0.320 0.5337 0.07143 0.05714 14
3/4 1.050 0.96768 0.98887 0.339 0.5457 0.07143 0.05714 14
i 1.315 1.21363 1.23863 0.400 0.6828 0.08696 0.06957 11%
1% 1.660 1.55713 1.58338 0.420 0.7068 0.08696 0.06957 11%
1%_____ 1.900 1.79609 1.82234 0.420 0.7235 0.08696 0.06957 11%
2 2.375 2.26902 2.29627 0.436 0.7565 0.08696 0.06957 11%2% 2.875 2.71953 2.76216 0.682 1.1375 0.12500 0.10000 83 3.500 3.34062 3.38850 0.766 1.2000 0.12500 0.10000 8
3% 4.000 3.83750 3.88881 0.821 1.2500 0.12500 0.10000 84______ 4.500 4.33438 4.38712 0.844 1.3000 0.12500 0.10000 8
5
6
8

10
___ 12_______

5.563
6.625
8.625

10.750
12.750

5.39073
6.44609
8.43359

10.54531
12.53281

5.44929
6.50597
8.50003

10.62094
12.61781

0.937
0.958
1.063
1.210
1.360

1.4063
1.5125
1.7125
1.9250
2.1250

0.12500
0.12500
0.12500
0.12500
0.12500

0.10000
0.10000
0.10000
0.10000
0 10000

8
8
8
8
814 O.D. 14.000 13.77500 13.87262 1.562

1.812
2 000

2.2500 ’
2.4500
2.6500
2.8500
3.2500

0.12500
0.12500

16 O.D.
18 O.D.

16.000
18.000

15.76250
17.75000

15.87575
17.87500

0.10000
0.10000

8
8

20 O.D.
24 O.D.

20.000
24.000

19.73750
23.71250

19.87031
23.86094

2.125
2.375

0.12500
0.12500
0.12500

0.10000
0.10000
0.10000

8
8
8

fAlso pitch diameter at gauging notch
§Also length of plug gauge.
HAlso length of ring gauge, and length from gauging notch to small end of plug gauge

The above information token from lhc Amcricon
Standard for P,p0 Thread., ASA 82. M 945

American Standard Straight Pipe Threads
- 351

Dimensions, in Inches

Nom­
inal
pipe
size

Number
of

threads
per

inch

Pitch
of

thread

P

Increase
in

pitch
diameter

per
turn

Pitch Diameter

Straight Thread
Couplings*

(Internal Thread)
for use with
taper thread

pipe for
pressure tight

joints
(NPSC)

Straight Thread
(Free Fitting)

Mechanical Joints!

(NPSM)

Straight Thread
(Loose Fitting)

Mechanical Jointsf
Locknut Connections

(NPSL)

External Internal External Internal

Min.
Ea

Max.
Efc

Min.
Ea

Max.
E/

Min.
E/

Max.
Efc

Min.
Ec

Max.
Ej

Min.
Ee

i Max.
Er

%
%
%

27
18
18

0.03704
0.05556
0.05556

0.00231
0.00347
0.00347

0.3713
0.4847
0.6218

0.3782
0.4951
0.6322

0.3713
0.4847
0.6218

0.3748
0.4899
0.6270

0.3748
0.4899
0.6270

0.3782
0.4951
0.6322

0.3805
0.4986
0.6357

0.3840
0.5038
0.6409

0.3863
0.5073
0.6444

0.3898
0.5125
0.6496

%
%
1
1%
1%

14
14

11%
11%
11%

0.07143
0.07143
0.08696
0.08696
0.08696

0.00446
0.00446
0.00543
0.00543
0.00543

0.7717
0.9822
1.2305
1.5752
1.8142

0.7851
0.9956
1.2468
1.5915
1.8305

0.7717
0.9822
1.2305
1.5752
1.8142

0.7784
0.9889
1.2386
1.5834
1.8223

0.7784
0.9889
1.2386
1.5834
1.8223

0.7851
0.9956
1.2468
1.5915
1.8305

0.7896
1.0000
1.2523
1.5970
1.8360

0.7963
1.0067
1.2604
1.6051
1.8441

0.8008
1.0112
1.2658
1.6106
1.8495

0.8075
1.0179
1.2739
1.6187
1.8576

2
2%
3
3%
4

11%
8
8
8
8

0.08696
0.12500
0.12500
0.12500
0.12500

0.00543
0.00781
0.00781
0.00781
0.00781

2.2881
2.7505
3.3768
3.8771
4.3754

2.3044
2.7739
3.4002
3.9005
4.3988

2.2881
2.7505
3.3768
3.8771
4.3754

2.2963
2.7622
3.3885
3.8888
4.3871

2.2963
2.7622
3.3885
3.8888
4.3871_

2.3044
2.7739
3.4002
3.9005
4.3988

2.3099
2.7817
3.4081
3.9084
4.4067

2.3180
2.7934
3.4198
3.9201
4.4184

2.3234
2.8012
3.4276
3.9279
4.4262

2.3315
2.8129
3.4393
3.9396

_4.4379

5
6
8

10
12

8
8
8
8
8

0.12500
0.12500
0.12500
0.12500
0.12500

0.00781 1
0.00781
0.00781
0.00781
0.00781 1

5.4376
6.4943

5.4493
6.5060

5.4493
6.5060

5.4610
6.5177

5.4688
6.5255
8.5196

10.6405
12.6374

5.4805
6.5372
8.5313

10.6522
12.6491

5.4884
6.5450
8.5391

10.6600
12.6569

5.5001
6.5567
8.5508

10.6717
12.6686

29

•Straight pipe threads in couplings are gauged with American Standard laper
Pipe Thread plug gauges, the notch (P.D. = E,) to come Hush at bottom of cham­
fer with gauging tolerance of one and one-half turns large or small. Wh.lt this
theoretically provides maximum and minimum pitch dmmeters as shown, the
actual pitch diameters of the tapped hole will be -lightly smaller than the values

g iven.

(Mechanical joint straight pipe threads are gauged with straight thread gauges.
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352

British Standard Taper Pipe Threads

29

Whitworth 55°
Form of Thread

Total Taper
%-inch per Foot

-l2
in

N\ in<

's information is taken
>m the British Engineer-
3 Standards Association
ieport No. 21-1 938.

P

I

Dimensic

1 1

ns, in Inches

Pipe Size

Nominal
Bore

D
Approximate

outside
diameter

of
pipe

E;
Pitch

diameter
at end of
internal
thread

Li

Normal
engagement

by hand
between

external and
internal
threads

Lz
Length

of
effective
thread

p
Pitch

of
threads

Depth
of

threads
Number

of
threads

Per Inch
Vs
*/4
%

13/32
17/32
”/16

0.3601
0.4843
0.6223

0.1563
0.2367
0.2500

0.2545
0.3814
0.3947

0.03571
0.05263
0.05263

0.0229
0.0337
0.0337

28
19
19

7z
3/4
1
174
iy2

27/32
I’/is
11V32
I1 Vie
l29/32

0.7793
0.9953
1.2508
1.5918
1.8238

0.3214
0.3750
0.4091
0.5000
0.5000

0.5178
0.5714
0.6591
0.7500
0.7500

0.07143
0.07143
0.09091
0.09091
0.09091

0.0457
0.0457
0.0582
0.0582
0.0582

14
14
11
11
11

2
21/2
3
3V2
4

2%
3

37z
4

4V2

2.2888
2.9018
3.4018
3.8918
4.3918

0.6250
0.6875
0.8125
0.8750
1.0000

0.9204
1.0511
1.1761
1.2386
1.4091

0.09091
0.09091
0.09091
0.09091
0.09091

0.0582
0.0582
0.0582
0.0582
0.0582

11
11
11
11
11

5
6
7

__ 8_______

57z
6V2
7’/2
872

5.3918
6.3918
7.3860

_ 8.3860

1.1250
1.1250
1.3750
1.5000

1.5795
1.5795
1.9250
2.0500

0.09091
0.09091
0.10000
0.10000

0.0582
0.0582
0.0640
0.0640

11
11
10
10

9
10
11
12

?7z
ioy2
ID/z
1272

9.3860
10.3860
11.3700
12.3700

1.5000
1.6250
1.6250
1.6250

2.0500
2.1750
2.3125
2.3125

0.10000
0.10000
0.1250

____0.1250

0.0640
0.0640
0.0800
0.0800

10
10

8
8

Normal Eoigagemeimt
Between Mede and Female Threads to Make Tight Joints

American Standard and
API Lino Pipo Threads

Shoulder Typo
Drainage Fining Threads

'Dimension B: Dimension B indicates the use of
American Standard Taper Male Thread with
shoulder type drainage fittings. The external
thread, however, should not be threaded small to
gauge nor more than one turn large

Dimensions

Size

Dimensions, in Inches
given do not alloy, for variations in tapping or threading

78
>/4
%
7>

1
1’A
>‘/2

2

A B* Size A B*

74 3 1 1S/16
% 372 1716 1
% 4 1% 1716
V2 5 174 1716

9/i6 6 1716 174
U/16 716 8 1716 17s
’716 7s 10 17s 1716
’716 7s 12 1% I1 716

74 7S 14 l7/s
la/16 Vs

information on threaded pipe Joints... .page 353

353

Threaded Pipe Joints
Threads

In screwed joints having strength, tightness, and
durability, it is necessary to have clean-cut and uni­
form threads.
The threads should be tapered and smooth, cut with
the correct taper, lead, thread angle, and diameters.
Reasonable manufacturing tolerances are allowed on
all of the thread elements to take care of variations
in threading. The diameters should be such as to
allow sufficient hand engagement and yet allow
enough threads for wrench or power make-up.
The thread lengths should be long enough to com­
pensate for pipe strains usually present in the various
types of thread joint services. A short thread is
satisfactory for joints where little or no pipe strains
exist, but longer threads are required where extreme
pipe strains are encountered, such as in Oil Field
Casing Thread joints.

Standardized Threads
Several Standards have been established covering
pipe threads for various purposes. The oldest and
probably most commonly used is the American
Standard for Pipe Threads, known as ASA Stand­
ard B-2.i. There are also the American Petroleum
Institute Standards No. 5 A, 6A, and $L covering
Oil Field Tubular Goods, such as Line Pipe and
Casing Threads.

Thread Assembling
In making up screwed pipe joints, it is very impor­
tant that the threads in both parts be thoroughly
cleaned. Any threads which may have become
burred or bent should be straightened or removed
and afterward a good grade of lubricant should be
applied to the threads. The lubricant reduces the
friction which allows the two parts to be pulled up
further, resulting in a more effective pipe joint. Pipe
joints should not be screwed together too rapidly in
order to avoid raising the temperature of the two
parts to a high degree. For Crane thread lubricant
and compound, see page 324.

Normal Engagement
The normal amount of engagement to make a tight
joint for various types of screwed material is given
in the lower table on the facing page. These dimen­
sions have been established from tests made under
practical working conditions.
The normal engagement specified for American
Standard Pipe Thread and API Line Pipe Thread
joints is based on parts being threaded to the Amer­
ican Standard for Pipe 1 breads or the API Standard
for Line Pipe Threads. The shoulder type Drainage
Fitting Thread engagement is based on using
American Standard Pipe Thread dimensions on the
external thread but holding the external thread to
a special tolerance as covered in the asterisked
footnote of the table.
In order to obtain the thread engagements listed in
the table it is necessary to vary the torque or power
applied according to the size, metal, and weight of

material used. For example, it requires consider­
ably less power to make up a screwed joint using a
light bronze valve than a high pressure steel valve.

Screwed Companion Flanges
The normal length of thread engagement listed in the
table on page 352 does not apply to Screwed Com­
panion Flanges. The length of thread engagement
for Screwed Companion Flanges depends upon the
weight of the flange, considering pressure, and the
type of thread joint employed.
There are two types of threaded flange joints in
general use; namely, where the pipe and flange are
refaced after assembly, as distinguished from the
other, in which the pipe and the flange are not re­
faced. Pipe threaded for a refaced job should have a
thread sufficiently long to extend slightly beyond the
face of the flange when assembled, to allow for refac­
ing. For the joint which is not to be refaced, the
thread on the pipe should be slightly shorter so that
the end of the threaded pipe will be about one thread
from the face of the flange when assembled.

Leaky Joints
Leaky joints can usually be traced either to faulty
threading or an improper lubricant. Frequently the
trouble lies in the thread on the pipe which may have
been cut with dull or improperly adjusted threading
tools, resulting in wavy, shaved, rough, or chewed
threads.
Wavy threads are noticeable both to the eye and
touch, due to circumferential waves or longitudinal
flats of slightly helical form rather than the desired
true circular form. Shaved threads appear to have
been threaded with two dies, one not matching the
other, giving a double thread appearance at the start
of the thread. Rough or chewed threads are
noticeably rough and torn.
Should the threads have any of these defects, it is
possible that leaky joints might result.

Crane Threaded Products
Crane threaded materials have smooth, accurately
cut threads properly gauged and carefully inspected
for taper, lead, thread angle, height, out-of-round-
ness, and alignment.
They are threaded in compliance with established
Standards as the requirements may be, and the start
of each thread is properly chamfered for ease in
assembling.
Crane has taken extraordinary precautions to in­
sure satisfactory thread joints by maintaining con­
stantly careful inspection of not only the product
itself but the threading equipment as well, which is
the best available.
A complete gauging system has also been established
which includes Master Gauges approved by the
National Bureau of Standards, Reference Gauges.
and Working Gatiges. I hese gauges are checked
periodically and frequently so as to keep them well
within the allowable tolerances. In fact. Crane
threading is held to much closer tolerances than
actually required to make a tight joint
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354 ---------------------------------------------------------------------------------------------------------

Volume per Lineal Foot of Pipe

‘Based on one barrel equaling 42 gallons (petroleum measure)

Nominal Schedule Wall Inside Diameter Pipe Volume
Pipe Size No. Thickness of Pipe Per Lineal Foot

Inches Feet U.S. Barrels
Inches Inches Feet Gallons (*)

4 40 0.237 4.026 0.3355 0.0884 0.6613 0.01575
5 40 0.258 5.047 0.4206 0.1390 1.0398 0.02476
6 40 0.280 6.065 0.5054 0.2006 1.5006 0.03573

20 0.250 8.125 0.6771 0.3601 2.6937 0.06414
8 30 0.277 8.071 0.6726 0.3553 2.6578 0.06328

40 0.322 7.981 0.6651 0.3474 2.5987 0.06188
20 0.250 10.250 0.8542 0.5731 4.2871 0.10208

10 Standard 0.279 10.192 0.8493 0.5666 4.2384 0.10092
30 0.307 10.136 0.8447 0.5603 4.1913 0.09979
40 0.365 10.020 0.8350 0.5475 4.0956 0.09753
20 0.250 12.250 1.0208 0.8185 6.1228 0.14578
30 0.330 12.090 1.0075 0.7972 5.9635 0.14199

Standard 0.375 12.000 1.0000 0.7854 5.8752 0.13989
40 0.406 11.938 0.9965 0.7773 5.8146 0.13845
10 0.250 13.500 1.1250 0.994 7.4356 0.17704

14 20 0.312 13.376 1.1147 0.9758 7.3095 0.17404
30 0.375 13.250 1.1042 0.9575 7.1626 0.17054
40 0.437 13.126 1.0937 0.9394 7.0272 0.16732
10 0.250 15.500 1.2917 1.310 9.7995 0.23333

16 20 0.312 15.376 1.2813 1.290 9.6498 0.22976
30 0.375 15.250 1.2708 1.268 9.4853 0.22584
40 0.500 15.000 1.2500 1.2272 9.1801 0.21858
10 0.250 17.500 1.4583 1.670 12.4924 0.29744
20 0.312 17.376 1.4480 1.647 12.3204 0.29335

18 Standard 0.375 17.250 1.4375 1.623 12.1409 0.28907
30 0.437 17.126 1.4272 1.599 11.9613 0.28480

Ex. Strong 0.500 17.000 1.4167 1.5763 11.7915 0.28076
40 0.562 16.876 1.4063 1.5533 11.6197 0.27666
10 0.250 19.500 1.6250 2.074 15.5146 0.36940

20 0.312 19.376 1.6147 2.0478 15.3186 0.36474
20 0.375 19.250 1.6042 2.021 15.1181 0.35996
30 0.500 19.000 1.5833 1.969 14.7291 0.35070
10 0.250 23.500 1.958 3.012 22.5313 0.53647

24 0.312 23.376 1.9480 2.9805 22.2956 0.53086
20 0.375 23.250 1.9375 2.948 22.0525 0.52507Ex. Strong 0.500 23.000 1.9167 2.8853 21.5835 0.51390

0.250 25.500 2.1250 3.5466 26.5303 0.63169
26 0.312 25.376 2.1147 3.5123 26.2738 0.62558Standard 0.375 25.250 2.1042 3.4774 26.0127 0.61937Ex. Strong 0.500 25.000 2.0833 3.4087 25.499 0.60713

0.250 29.500 2.4583 4.7463 35.505
35.2107
34.907

0.84537
0.83837
0.83114

29 1 30 10 0.312
0.375
0.500

29.376
29.250
29.000

2.4480
2.4375

4.707
4.6664

2.4167 4.5871 34.314 0.81702
0.250 35.500 2.9583 6.8734 51.416 1.22421

36 0.312 35.376 2.9480 6.8257 51.060 1.215740.375 35.250 2.9375 6.7771 50.696 1.20707JL500 35.000 2.9167 6.6815 49.981 1.19005

Cast steel pipe line gate valves pages 131 fo 133
Cast steel pipe line swing check valves.........................page 155
Commercial wrought steel pipe data. . . .pages 346 and 347

SECTION 30
355-367

Crane Fabricated Piping

IMPORTANT

BECAUSE "FABRICATED PIPING" IS NO LONGER A
FUNCTION OF THE INDUSTRIAL PRODUCTS GROUP
OF CRANE CO., SECTION 30 (EXCEPT PAGE 368)
HAS BEEN DELETED FROM THIS REPRINT OF THE
NO. 60 CATALOG. PAGE 368 (ON REVERSE SIDE)
HAS BEEN RETAINED FOR ITS REFERENCE VALUE.

Complete details on Crane Fabricating Piping Facilities
can be obtained from CRANE CO., ENGINEERED PRODUCTS
GROUP, 3130 North 17th Street, Philadelphia, Pennsylvania

30
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Flange Facings and Finishes

Plain Face — Smooth or Spiral Serrated Finish
(smooth finish illustrated)

Regular Crane practice on iron flanged product of the
25 and 125-pound pressure classes and on all stainless
steel flanged product. Iron is furnished with a smooth
finish; stainless steel, with a spiral serrated finish.

Plain Face — Smooth Finish, V-Grooved
Regular Crane practice on all bronze flanged product.

Crane Fabricated Piping includes a variety of facings and
finishes for flanged joints.
-Facinti" refers to the type of face that is machined on flanges or lap
joints It should not be confused with finish which refers to the kind
of finish applied to the actual contact surface of the face. For example,
the facing of a flange machined with a /(-inch high projection is com­
monly known as a Vj-inch high male face, but the finish on the contact
surface of the male projection can be either smooth or serrated..

TYPES OF FINISHES ON FLANGE FACINGS
Smooth finish: An even, smoothly machined surface.
Smooth finish, V-grooved: An even, smoothly machined
surface with two V-shaped concentric grooves between the
port and the bolt holes.
Concentric serrated finish: Accomplished by means of a
round-nosed or form tool which cuts concentric grooves ....
about 16 serrations per inch on iron flanged product.... and
about 32 serrations per inch on steel flanged product.
Spiral serrated finish: Accomplished by means of a round­
nosed tool which cuts a continuous spiral groove .... about
32 serrations per inch on flanged product 12-inch and smaller
.... and about 21 per inch on sizes 14-inch and larger.

CRANE STANDARD PRACTICE
Facings and finishes regularly furnished on Crane flanged
product follow. Facings and finishes other than indicated
can be furnished when specified; information on request.
Bronze: Regularly plain faced, with a smooth finish, V-
grooved. Full face gaskets should always be used when assem­
bling bronze joints; metallic gaskets are not recommended.

’/16-lnch High Raised Face
Concentric or Spiral

Serrated Finish
(concentric serrations illustrated)

Regular Crane practice on 250-
pound iron and 150 and 300-pound
steel flanged product. Iron has a
concentric serrated finish; steel, at
the factory's option, a concentric or
spiral serrated finish.

*4-Inch High Male Face
Concentric Serrated Finish

Regular Crane practice on steel
flanged product of 400-pound and
higher pressure classes.

Iron—including Ferrosteel and High Tensile Iron: Iron
flanged product of the 25-pound and 125-pound pressure
classes are regularly furnished plain faced, with a smooth finish.

Iron flanged product of the 250-pound pressure class have a Jig-inch high
raised face, with a serrated (concentric) finish.
Steel: Steel flanged product of the 150 and 300-pound classes have a Jig-inch
high raised face, with a serrated finish (concentric or spiral serrations, at
factory s option). Steel flanged product of 400-pound and higher classes
have a J^-inch high large male face, with a serrated (concentric) finish.
When any steel flanged product is ordered with a flat face ... or with the
raised face removed . . . the flat face will have a serrated (spiral) finish.
Stainless steel: Stainless steel flanged products are regularly furnished
plain faced, with a serrated (spiral) finish.

BOLTING FLANGES OF DISSIMILAR METALS — Also see page 318
Raised faces should be removed from iron and steel flanges before they are
bolted against bronze flanges.
Steel flanges of the 150-pound class may be bolted to iron valves, fittings,
etc., having Class 125 cast iron integral flanges or screwed companion
flanges providing the Jig-inch raised face is removed. When using a ring
gasket extending to the inner edge of the bolt holes, the bolting shall be of
carbon steel equivalent to ASTM A 307, Grade B without heat-treatment
other than stress relief \\ hen using a full face gasket the bolting may be
heat-treated carbon steel (ASTM A 261) or alloy steel (ASTM A 193).
Steel flanges of the 300-pound class may be bolted to iron valves, fittings,
etc., having (.lass 250 cast iron integral flanges or screwed companion flanges.
Kemoval 01 the /jg-inch raised (ace is not mandatory; however, good practice
indicates its removal In either case bolting shall be of carbon steel
equivalent to AS 1 M A 307. Grade B. without heat-treatment other than
stress relief.

Opiates for drilling............poges 326 fo33;
tensions of special facings. . . .pages 332 to 335

SECTION 31

Engineering Data—General
The general engineering information included In this Section
is supplemented by the "Flow of Fluids" data in Section 32.

Piping
Crane Bolting........................................
Assembly and Maintenance of Flanged
Heat Transfer Through Pipe Wails....
Design of Pipe Coils for Heat Transfer.

Joints

Code for Pressure Piping:
Comments and Pipe Design Formula.......
Calculating Working Pressure and Stress
Calculating Wall Thickness......................

Length of Pipe in Bends.....
Calculations of Pipe Bends..
Spacing of Pipe Supports...
Thermal Expansion of Pipe..
Modulus of Elasticity of Pipe

.pages 382 and 383
................ page 384
................ page 385

■ pages 386 and 387

................ page 388

. .pages 388 to 390

. .pages 388 to 390
.................page 391
pages 392 and 393
pages 394 and 395
................ page 396
................ page 396

American Standard (ASA) Dimensions
Bronze Screwed Fittings........................................................................ page 397
Bronze Flanges.......................................................................................page 399
Malleable Iron Screwed Fittings........................................................... page 398
Cast Iron Screwed Fittings.....................................................................page 399
Cast Iron Flanged Fittings..................................................................... page 400
Cast Iron Flanges................................................................................... page 401

Miscellaneous Valve and Fitting Data
Taps and Drains for Flanged Fittings....................................................page 402
Taps and Drains for Flanged Valves....................................................page 403
Location of By-Passes............................................................................ page 403
How to Read Reducing Fittings............................................................. page 404

Mathematical Data
Circumferences and Areas of Circles...................................... pages 405 to 407
Natural Trigonometric Functions........................................... pages 408 and 409
Four-Place Logarithms to Base 10....................................... pages 410 and 41 1
Mensuration of Plane Figures................................................................ page 412

Conversion and Equivalents
General..........................................................
Linear..............................................................
Weight............................................................
Pressure...........................................................
Equivalents of Liquid Measures and Weights
Equivalents of Pressure and Head................
Temperature...................................................

.............page 41 3
pages 414 to 417
............ page 41 8
............ page 41 8
............ page 419
............ page 419
............ page 420

For additional data of an engineering nature, refer to:

Selecting size of Crane pressure-seal bonnet stop-check valves, pages 172 and 173
Selecting size of Crane bolted bonnet stop-check valves.............. pages 224 and 225
Proper sizing of check and foot valves................................................................page 427
Increase in pressure due to expansion of liquids................................................page 14
Expansion of wrought iron, steel, brass, or copper pipe.................. ........ .page 344
Commercial wrought steel pipe data pages 34b and 347
American and British Standard pipe threads.....................................pages 350 to 352
Normal engagement between male and female threads................................... page 352
Beveling for welding page 30o
' Flow of Fluids" Data including Steam Tables..............................................Section 32

31
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Crane Bolting

Machine Bolt
Square Head

With Hexagon Nut

Stud
Threaded Oversize on One End

Other End Threaded for Nut

Definitions
A bolt is threaded on one end only,
the other end being upset into the form
of a head.
A stud is threaded on both ends, one
end being oversize in diameter to nt
tightly (wrench fit) in a tapped hole,
the other being to the standard diam­
eter for a nut assembly.
A stud bolt is threaded to the standard
diameter, either on both ends or full
length, for nut assembly on each end.

Stud Bolf
Threaded on Both Ends
With Two Hexagon Nuts

Stud Bolt
Threaded Entire Length
With Two Hexagon Nuts

Materials and Specifications
Crane furnishes machine bolts, studs, stud bolts, and nuts as follows:

Machine Bolts for use at temperatures up to 500 F
are made from steel complying with ASTM Speci­
fication A 307, Grade B. This steel has a minimum
tensile strength of 55,000 pounds per square inch.

The bolts have Regular Square heads in accordance
with American Standard ASA B18.2.

All machine bolts are threaded in accordance with
American Standard ASA B1.1 Coarse Thread Series,
Class zA fit.

Nuts regularly furnished with machine bolts
are steel conforming to ASTM Specification
A 307.
Nuts are made to American Standard ASA B18.2
Heavy Hexagon dimensions.
All nuts are tapped in accordance with Ameri­
can Standard ASA B1.1 Coarse Thread Series
Class zB fit.

Studs and Stud Bolts for use at temperatures up to
500 F are made from cold rolled steel complying
with ASTM Specification A 108, Open Hearth free-
cutting grade.

Cold rolled steel studs (nut ends only) and stud bolts
are threaded in accordance with American Standard
ASA Bi. 1 Coarse Thread Series, Class zA fit

Nuts regularly furnished with cold rolled steel
studs and stud bolts are cold formed steel con­
forming to ASTM Specification A 307.

Nuts are made to American Standard ASA
Bi8.2 Heavy Semi-Finished Hexagon dimen­
sions.

All nuts are tapped in accordance with Ameri­
can Standard ASA B1.1 Coarse Thread Series
Class 2B fit.

Alloy Steel Studs and Stud Bolts are made of Crane
Triplex or Templex Steel. Crane Triplex Steel com­
plies with the requirements of ASTM Specification
A 193, Grade B7 bolting. Crane Templex Steel com­
plies with the requirements of ASTM Specification
A 193, Grade B14 bolting.

Crane Triplex Steel has been used with uniformly
satisfactory results in thousands of steel valve and
fitting installations, many of which—particularly in
oil refineries—have been operating under extreme
pressures and temperatures. Templex Steel, another
Crane development in bolting m iterials, is superior
to Triplex Steel in creep resistance; on temperatures
over 850 F, especially where joints are made up for
permanent, long-time service, as in steam power
plants, Crane Templex Steel will be found ideal.

Crane
Dt_ . , Mini- Triplex
Physical Properties mum average
Tensile strength......................psi ]25,OOO 134,000
Y leld point. ........................ psi 105,000 110,000
Elongation in 2 inches.. per cent lb 20
Keduction of area..........cent 50 57
Brinell hardness number..(range) 260-320 270-300

Crane
Templex
average
145,000
118,000

20
57

285-320

Crane Alloy Steel Studs (nut ends only) and Stud
olts (entire length) are threaded in accordance with

American Standard ASA Bi i Coarse Thread
denes on sizes i-inch and smaller and 8-Pitch Thread
denes on sizes i^g-inch and larger, Class zA fit.

Nuts regularly furnished with alloy steel studs
anc stuu nolts are hot forged, medium carbon

' T "il quenched, conforming to ASTM Speci­
fication A 194, Grade zH.
I)1'1'.' m:lde to American Standard ASA

Semi-Finished Hexagon dimen­sions. 0

- tapped in accordance with American
^tandard ASA B1.1 . . . .Coarse Thread Series on
' e-. i-mcli and smaller and 8-Pitch Thread
denes on sizes 1.1 Mnch and larger. Class zB fit-
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Crane Bolting
Torque required to produce bolt stress: The
torque or turning effort required to produce a cer­
tain stress in bolting is dependent upon a number of
conditions, some of which are:

1. Diameter of bolt.
2. Type and number of threads on bolt.
3. Material of bolt.
4. Condition of nut bearing surfaces.
5. Lubrication of bolt threads and nut bearing surfaces.

The tables below reflect the results of many Crane
tests to determine the relation between torque and
bolt stress. Values are based on steel bolting well
lubricated with a heavy graphite and oil mixture.

It was found that a non-lubricated bolt has an effi­
ciency of about 50 per cent of a well lubricated bolt
and also that different lubricants produce results
varying between the limits of 50 and rco per cent
of the tabulated stress figures.
Crane thread compound: The graphite and oil
mixture mentioned above will give satisfactory re­
sults. However, for high temperature service, Crane
Anti-Seize High Temperature Thread Compound
should be used; see page 324. Through its use. stud
bolts can be more readily followed up or disassembled
after being subjected to heat.

Load in Pounds on Bolts and Stud Bolts when Torque Loads Are Applied
Data for Use with Machine Bolts and Cold Rolled Steel Stud Bolts

Nominal Number Diameter Area Stress
Diameter
of Bolt

of
Threads

at Root of
Thread

at Root of
Thread 7,500 psi 15,000 psi 30,000 psi

Torque Compres- Torque 1 Compres- 1 Torque Compres-
Inches Per Inch Inches Sq. Inch Ft. Lbs. sion. Lbs. Ft. Lbs. sion. Lbs. | Ft. Lbs. sion. Lbs.

20 .185 .027 1 203 2 405 4 810
S/16 18 .240 .045 2 388 4 675 8 1350
% 16 .294 .068 3 510 6 1020 12 2040
716 14 .345 .093 5 698 10 1395 20 2790
% 13 .400 .126 8 945 15 1890 30 3780

716 12 .454 .162 12 1215 23 2430 45 4860
5/g 11 .507 .202 15 1515 30 3030 60 6060
34 10 .620 .302 25 2265 50 4530 100 9060
% 9 .731 .419 40 3143 80 6285 160 12570
1 8 .838 .551 62 4133 123 8265 245 16530

l’/8
1%
1%
l’/2

7 .939 .693 98 5190 195 10380 390 20760
7 1.064 .890 137 6675 273 13350 545 26700
6 1.158 1.054 183 7905 365 15810 730 31620
6 1.283 1.294 219 9705 437 19410 875 38820

1%174
1%
2

51/, 1.389 1.515 300 11363 600 22725 1200 45450
5 1.490 1.744 390 13080 775 26160 1550 52320
5

472
1.615 2.049 525 15368 1050 30735 2100 61470
1.711 2.300 563 17250 1125 34500 2250 69000

Data for Use with Alloy Steel Stud Bolts
Load in Pounds on Stud Bolts when Torque LoadsAre Applied

Nominal
Diameter
of Stud

Number
of

Threads

Diameter
at Root of

Thread

Area
at Root of

Thread 30,00
Torque

0 psi
Compres-

Stress
45,000 psi

Torque 1 Compres-
60,000 psi

Torque | Compres-
Inches Per Inch I nehes Sq. Inch Ft. Lbs. sion, Lbs. Ft. Lbs. sion, Lbs. l^LS'L_ sion. i.rs

*4
S/16
%
7/16
Vz

20
18
16
14
13

.185

.240

.294

.345

.400

.027

.045

.068

.093

.126

4
8

12
20
30

810
1350
2040
2790
3780

6
12
18
30
45

1215
2025
3060
4185
5670

8
16
24
40
60

1620
2700
4080
5580
7560

9/16
%
3A
Vs1

12
11
10
9
8

.454

.507

.620

.731

.838

.162

.202

.302

.419

.551

45
60

100
160
245

4860
6060
9060

12570
16530

68
90

150
240
368

7290
9090

13590
18855
24795

90
120
200
320
490

9720
12120
18120
25140
33060

l’/s
l’/4
1%
l’/2
1%
13/4
1%

8
8
8
8

.963
1.088
1.213
1.338

.728

.929
1.155
1.405

355
500
680
800

21840
27870
34650
42150

533
750

1020
1200

32760
41805
51975
63225

710
1000
1360
1600

43680
55740
69300
84300

8
8
8
8

1.463
1.588
1.713
1.838

1.680
1.980
2.304
2.652

1100
1500
2000
2200

50400
59400
69120
79560

1650
2250
3000
3300

75600
89100

103680
119340

2200
3000
4000
4400

100800
118800
138240
159120

2»/4
2>/2
2%

8
8
8

2.088
2.338
2.588
7 RT8

3.423
4.292
5.259
6.324

3180
4400
5920
7720

102690
128760
157770
189720

4770
6600
8880

11580

154035
193140
236655
284580

6360
8800

11840
15440

205380
257520
315540
379440

3___ ____ 0____
Machine bolt and stud bolt sizes and additional data ....pages 316 to 319
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Assembly and Maintenance ©I Flanged Joints

When a flanged joint is assembled, each of the com­
ponent parts is subjected to tensile or compressive
stresses of varying magnitude. Under service con­
ditions, especially where high temperatures are
involved, a change in the magnitude of these stresses
occurs and a lowering of the bolt stress results.
To compensate for this reduction in bolt stress, the
following recommendations are made with regard to
the assembly and maintenance of flanged joints.
Assembly: Initial bolt stresses to be applied in the
assembly of flanged joints should afford a reasonable
factor of safety with reference to the yield point of
the bolting material. And yet the initial bolt stress
must be high enough to insure a tight joint.
An extensive survey of field erected flanged joints
has indicated that the following initial stresses are
usually applied when alloy steel stud bolts are
pulled up manually. Experience has shown that
these stresses are satisfactory for American Standard
Steel Flanges and will comply with the requirements
as set forth in the preceding paragraph.

'Sizes 1-inch and smaller are coarse thread series.
Sizes 1 j^-inch and larger are 8-pitch thread series.

Table 1
Size of

Alloy Steel
Stud Bolt

(Note 1)

Average Stress
Applied

Manually,
Lbs. per Sq. Inch

(Note 2)

Approximate
Torque to

Obtain Stress,
Ft. Lbs.
(Note 3)

Elongation in
Inches, per Inch

of Effective
Length
(Note 4)

A 52,000 175 .00173
A 48,000 255 .00160
1 45,000 370 .00150
DA 42,500 500 .00142
DA 40,000 665 .00133
DA 38,000 860 .00127
DA 36,500 975 .00122
15^ 35,000 1285 .00117
DA 34,000 1700 .00113
1 Vs 33,000 2200 .001102 32,000 2350 .00107

’Average stress applied by maintenance men in assembly, using
a lever and wrench or by sledging.

’Based upon threads being well-lubricated (Crane Anti-Seize
Thread Compound or equal; see page 324).

‘Based on a modulus of elasticity of 30,000,000. The effective
length of the stud bolt equals the distance from the center of
one nut to the center of the other.

The values given in Table I have been graduated
according to size—but, if it is possible to apply
higher torques, it is recommended that the initial
bolt stress be approximately 45,000 pounds per
square inch. 1 his is higher than ASME Code design
stresses; however, the stresses in the Code reflect
capacity to sustain stress after relaxation rather
than initial stress.

ASME Code stresses apply after the flanged joint has
been in service long enough to permit t he bolt st resse;
to relax from their initial or assembly value to an
approximate state of stability, which may |x
assumed to be equal to the allowable bolt stress lor
which the joint was designed.

2,
respectively, show the
design of an instru­
ment which can be
used in measuring
stud bolt elongation
and the preparation of
the ends of a stud bolt
for accurate measure­
ment.
Maintenance: When
should stud bolts be
pulled up after being in
service? It is recom­
mended that the bolt­
ing in all flanged joints
installed on tempera­
tures above 500 F be
pulled up after the first
shutdown. On high

The initial bolt stress can be applied by either of
two methods: (1) By pulling up the well-lubricated3
stud bolts with the proper torque, or (2) by pulline
up the stud bolts to produce the elongation necessary
for the desired bolt stress. When the second method
is used the total desired elongation of the stud bolt
should be ascertained by multiplying the value
given in the table for elongation in inches per inch
by the effective length (distance from center of one
nut to center of the other). Figures 1 and

Dial
Micrometer

Centerpunched Holes

sass

temperature service
where creep may be ex­
pected to occur, it is
recommended that the
bolting be pulled up at
least once during the
first 200 hours of serv­
ice, regardless of
whether the line has
been shut down or not. O11UU1U
periodically during the life of the installation.

Effective Length ^1
Fig- 2

Bolt stress should be checked

ow s Ould the bolt elongation be checked and the stud
o s pulled up? As a general rule, it is only neces­

sary to check the elongation in two or three dia­
metrically opposite stud bolts, using the average
0 tie values obtained as the elongation for the
remainder. If the bolt elongation is to be determined
\11 f e J°’nt is in service, one bolt should be

ecvec and pulled up before another is loosened.
Measurements should be taken immediately after

I Sln® -.e, oac* before the bolt temperature
• ^lea:)cs- 1 he following procedure should be used
>n checking bolt elongation :

j^ctclm'nc the length of the bolt in the assembled joint.
iOad on bolt bv loosening the nut: re­measure the length. ’

(c) Subtract second reading from first.
IXI^by the effective length of the bolt.

. ;• cct,\c length equals distance from
ctntcr °* one nut to center of the other.)

i'.LV'T icsidual elongation or stress is found on the
in Tnw!Ci Y b,C ’,ess than 70% of the values given
f,n 1 c ’ tJle bolts should be pulled up so that the

e ong.ition approximates the figures shown.
P-su.c-Sea/ and Up.Stal Bonnet j
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Heat Transfer Through Pipe Walls

The conduction of heat through a
pipe wall is shown diagrammatically in
the illustration at the right. It shows
the transfer of heat from a hot gas
(such as steam) to a liquid (such°as
water).
The heat is conducted first from the
hot gas through the gas film, then
through the corrosion scale on the
pipe wall due to the gas, through the
pipe wall itself, then through the cor­
rosion scale on the pipe wall due to
the liquid, and finally through the
liquid film to the liquid.

The general formula for the transfer of heat through pipes is given as
Q — lj A T Formula 1

Where: Q = Total heat to be transmitted, in Btu per hour.
U = Over-all coefficient of heat transfer, in Btu per hour per square feet per degree F.
A = Amount of heating surface in the pipe coil, expressed in square feet.
T = Logarithmic mean temperature difference between hot and cold fluids, in degrees F.

Determination of Q
The total heat to be transmitted, Q, is determined
by multiplying the weight of the fluid per unit of
time (pounds per hour), the specific heat of the fluid
at the average fluid temperature, and the fluid change
in temperature in degrees F. If the fluid alters its
phase, that is, if the fluid changes from a liquid to a
gas or from a gas to a liquid, then the heat of vapori­
zation must be considered in this calculation. If the
fluid is to give up heat through radiation, emission,
or surface convection, such heat losses also must be
considered.

Determination of A
Since A is the unknown to be solved, Formula i
becomes A = Q/UT. The number of square feet of
heating surface, A, can be converted readily into
the number of feet of pipe of any particular size and
wall thickness by dividing the value of A by the
external surface area in square feet per foot, as given
in the table of Pipe Data, pages 34b and 347.

Determination of T
A true average temperature difference between the
hot and cold fluids, T, is called the logarithmic mean
temperature difference and is determined by the
following formula:

T =
GTD - I TD

2.3 log LrD

Formula 2

Where :
GTD = Greatest temperature difference between

the fluids. „ , ,LTD = Least temperature difference between the
fluids.

(Aft- pages 410 and 411 for Table of Logarithms to Base 10).

Determination of U
The over-all coefficient of heat transfer. I . is de­
pendent upon a large number of variables, including
the conductivity and thickness of the metal in the
pipe wall, the fluid velocity, specific heat, conduc­
tivity, density and viscosity, and the oxidation or
scaling effect of the fluid on the pipe wall, as well as
other physical characteristics such as the quantity
of entrapped gases in the fluid, etc. The value of
U may, therefore, be determined accurately only
by experiment.
For generally accepted approximations of over-all
heat transfer coefficients, see the table on page 38b.
If a scale of rust or oxide builds up on cither the
inner or outer pipe walls, the value of U will be
greatly reduced. In some cases, therefore, the sub­
stitution of a copper or alloy pipe coil for steel pipe
will greatly improve the over-all rate of heat trans­
fer, not because of the change in conductivity of the
metal but because the pipe surface stays bright and
practically rust free.
Selection of a value for U should be based upon a
consideration of the conditions under which the coil
will be operated. The maximum values should be
used only when the velocity of the cooling and the
cooled fluids is high and when corrosion or scaling
of the pipe is negligible. 1 he coefficients given in the
column headed “Free Convections" are those ob­
tained with pipe coils and pipe immersed in liquids
under normally static conditions. The column headed
“Forced Convections” covers pipe coils and pipe
immersed in liquids that are agitated either by
mechanical means or by a continuous flow of the
fluid through the vessel.

31

For "Design of Pipe Coils for Heat Transfer," see the two pages following.
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Design of Pipe Coils for Heat Transfer

The following practical hints and recommendations
are presented to aid the designer of P’Pe
heat transfer.
1. “Overdesign" rather than underdesign . It is a
simple matter to cut down the conductivity o a
pipe coil but more difficult to increase it.
2. Have adequate means for removal of condensate.
3. Remove entrapped gases from liquids.
4. It is important that pressure drop be considered
in designing a pipe coil, to determine the limitations
on length of a given pipe size. If excessively long lines
are used, they may not be capable of transmitting
the required quantity of fluid at the available initial
pressure. Keeping this limitation in mind, it is de­
sirable to use fluid velocities as high as possible, so
that the resistance to heat transfer due to the film
is lowered.
Data for calculating the pressure drop in water lines
is given on page 432, air lines on page 433, and
compressible fluid lines on pages 434 and 435.
In a coil using smooth pipe bends, for purposes of
calculating pressure drop on the basis of the chart
on page 426 showing the resistance of go0 bends, the
actual pipe length should be converted to an equi­
valent pipe length. If other fittings such as return
bends or elbows are used, the equivalent length may
be based on data shown on page 424.
For steam condensing in a pipe coil, the quantity of
steam passing through the coil varies from total
input at the inlet to zero pounds per hour at the
outlet, and the amount of condensate varies from
zero pounds per hour at the inlet to total weight
per hour at the outlet. Obviously, the total pres­
sure drop in the coil will be equal to the sum of the

losses due to the flow of the steam and the Watp
However, due to the high ratio of the specific ™
umes of the two fluids, the percentage of pipe '
section that is occupied by the water is neglJ '
and the pressure drop due to the flow of condense
may therefore be neglected in the calculation of Dra
tical problems. The pressure drop due to the fCT~f
steam will be high near the inlet and will decrea?'
approximately as the square of the velocity as the
steam passes through the coil. From this relation
ship, combined with the effect of increased specific
volume of the steam due to pressure drop, it can be
shown that the average velocity of the steam in the
coil is approximately three-fourths of the maximum
or initial velocity, and for the purpose of calculating
pressure drop, the same ratio may be used to de­
termine the average quantity of steam flowing within
the coil.
5. Give careful consideration to the installation of
those accessories which are necessary adjuncts for
the successful use of pipe coils, such as pressure and
temperature indicators and regulators, safety and
relief valves, traps, vent valves, and sediment
separators.
6. The shape and dimensions of the vessel determine
the dimensional limits and design of the pipe coil
which is to be installed. The illustrations of pipe
coils given on pages 376 to 379 will aid in the
selection of the most applicable design.
The sample problem on the page following shows the
procedure for determining the pipe size and lineal
feet of pipe required in a pipe coil containing steam
at a given pressure and specified allowable pressure
drop, to raise the temperature of a given quantity
of water per unit of time a specified amount.

(Continued on the next page)

Ordinary Ranges of I/*1

State of Controlling Resistance

Typical Apparatus

Liquid Water Liquid Heat Exchangers, etc.OilLiquid Gas

Oil1-3 2-100.6-2Gas
Boiling Liquid 1-3

Liquid

Boiling Liquid

*Under special conditio

Typical
Fluid

Hot Water Radiators,
Cooling Tower Surfaces

Fluid
Giving Up

Heat

Condensing
Vapor

Fluid
Receiving

Heat

50-200 |
10-30

Over-all Coefficients, U, Expressed in Btu per Hour per Square Foot per Degree F
1See Preceding page for explanation—"Determination of U")

50-150
25-60

j Steam to A
l_Steamto W..lvl

Steam to Oil —, Vacuum Evaporators
1W• H McAdams "j p"
C°'1 Inc.) from data m

20-50
2-10

Boiling Liquid
Liquid
Gas

Forced
Convections

U
150-300

— Brine Coolers
Air Coolers, Economizers^
Steam Superheaters .I
Steam Boilers

r Condensers, Feed
Water Heaters
Steam Pipes in Air,
Air Heaters -

1-2

'50

■ tnstnission" .McGraw-Hill Book
A P ,'FV.rivriaht I94z).

Free
Convections

U
25-60
5-10
1-3

7 20-60 ’
5-20 “

—------- -- Air to Water 
----------------i.Gas t<> Steam

2-1° ! Gas to’Boiling-
■15T800——

20^0~~ ’------------—_|_ Steam to Oi
2-10

Water to Air
Water
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Design of Pipe Coils for Heat Transfer
Sample problem: 1000 gallons of hot water per
hour is required. The water is to be heated from 50
to 180 F with 25 psi gauge steam in a single cylindri­
cal steel pipe coil (Standard or Schedule 40 pipe)
immersed in water. The coil is to be 3'0" center to
center in diameter. The pressure drop through the
coil shall not exceed 5 psi. Determine the size of pipe
from which the coil should be made and the number of
turns required in the coil.
Solution: Refer to the table on page 437 and
determine properties of the steam, as follows:

. 25 4- (25 — 5)Average pressure = —---- ~ = 22.5 psi

Average specific volume = 11.24 cu ft/lb
Latent heat of steam at avg. press. = 936 Btu/lb
Temp, of 25 lb. steam - 267 F
Temp, of 20 lb. steam = 25g F (minimum allow­

able downstream pressure)
Fluid change in temp. = 180 F - 50 F = 130 F
Heat input to water = 130 Btu/lb.

Refer to table of physical properties of water, page
431 and determine the weight per gallon of 180 F
water equals 8.098 pounds.

Determination of Q
Q = 8.098 x 1000 x 130
Q = 1 053 000 Btu/hr required

Determination of U
From the conditions given, water flows through the
heat exchanger at the rate of 1000 gph, giving con­
tinuous flow. Therefore, select a U value from the
column (page 386) headed "Forced Convections.
The velocity of the water as it passes the coil will
obviously be low and, since steel pipe is used, some
rusting may be expected. The minimum value of U
for forced convections, (U = 15°) 's therefore used.

Determination of T (Use Formula 2; page 385)

GTD = 267 - 50 = 217 F
LTD = 259 — 180 = 79 F

T = 217 ~ 79 = 138

7 . 217 2.3 log 2.75
2.3 log —

T = ------ ------------- 137 F
2.3 X 0.4393

Determination of A (Use Formula 1; page 385)

= i 053 ooo = 5I 2 square feet
150 x 137

size and length of pipe
Data, page 346 to determine

Determination of pipe
Refer to table of Pipe ; fnnt. ,,r
the inside diameter and external area per
the probable pipe sizes of Schedule 40 pipe.

(I .;35 square feet per foot
0.497 square feet per foot
0 622 square feet per foot

Inside 

= lW
1.610
2.067

Calculate the length of pipe needed to give the re­
quired area of heating surface:

(i/4") ----- 5I'~ = 118 feet
0-435

(ij^") = -71,2 = 103 feet
0.497

(2") = -T — = S1 feet
0.622

To determine the equivalent length of the coil for
purposes of determining pressure drop :

(a) calculate relative radius, r d. by dividing
radius of coil by inside diameter of pipe.

(b) determine number of full oo° bends in coil.
(c) find the total resistance, and the resistance

due to the length and the bends, as deter­
mined from the upper chart on page 420.

Size Relative
Radius

r/d

Resistance in
Pipe Diameters

No. of
90°

BendLength Bend Total
lh’ 13.0 20.5 16.5 37.0 50
1’.', 11.2 17.5 15.0 32.5 44
2 8.7 14.0 13.0 27 0 36

For equivalent length of the circular coil, in pipe
diameters, use the following formula (see page 420):

1 = R, + (n  ,) (r, + 4^)
To convert to feet of pipe, use:

r  ( Jz.] (—] where d = inside diameter
L" \D/ \12/ P’P*-'' in inches

Size Pipe Diameters
L/D

Schedule 40 Pipe
__________ L

Ih" 1440 loo feet
1H 1108 146 feet

745 ________ 128 feet______

The amount of steam that must be condensed to
provide 1,053,000 Btu/hr is:

( 1 053000 Btu\ (__ lbs__\ = u lbs/hr
\ hr /\936 Btu/

For the purpose of calculating pressure drop, the
average quantity of steam flowing within the coil may
be assumed as 0.75 x 1125 which equals 844 pounds
per hour. Refer to pages 434 and 435 to determine
pressure drop as follows:

Size | c, G V | APioo j SP

1’1" 1 0 0007 . ■ 1408 11 24 1 111 118 4 (total)
I’a 0.0007 ; 627 11 24 4.9 7 3 (total
2 * 0.0007 169 11.24 1 3 ! 1 7 total

Bv inspection, the conditions of the problem, that is,
a 5 psi maximum pressure drop, cannot be met with
either 1J4 or »Jz-inch pipe, 'therefore, 2-inch pipe
must be used. 128

Total pressure drop in coil = 1.3 x - — = 17 PS1

31

Number of coil loops = 36 '■ 4-9
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Calculating Working Pressure, Stress, or Wall Thickness

Welded and Seamless Steel Pipe-Based on the Code for Pressure Pipina

Among designers today, the generally accepted prac­
tice in computing thickness of pipe for a given
service condition is to use formulas provided by the
Code for Pressure Piping, the ASME Boiler and
Pressure Vessel Code, or other applicable codes. Of
these, the Code for Pressure Piping (American
Standard B31.1) serves the widest general purpose
and covers the following:

Section 1 Power Piping
Section 2 Industrial and Gas Piping
Section 3 Petroleum Refinery Piping

Section 4
Section 5
Section 6
Section 8

.......................... &Pjng
Chemical Industry Process p'P‘ng

Gas Transmission and Distribution Pip^S

each Section presents minimum safety requirementsfor dels" manufacture and erect.on of the p.ping
for design, includes a formula for calculat-
system indieatedthickness The procedure for
Sgrion 1 is summarized below for those concerned
with power piping and district heating piping. The
procedure applies to Section 5 also.

Pipe Design Formula
For Sections 1 and 5 of the Code

Sections 1 and 5 of the Code for Pressure Piping
include the following formula for determining pipe
wall thickness:

tm 2S+ 2yP + c
where:
*t,„ = required pipe wall thickness in inches
t = nominal pipe wall thickness in inches
P = maximum internal service pressure in psig
D = outside diameter of pipe in inches
S = allowable stress in material in psi
c = allowance for threading, mechanical strength, and

for corrosion.............in inches; for values, see Table 1
y = coefficient for values, see Table 2

*Since all pipe furnished by the mill is subject to
a Per cent variation in wall thickness, the
thickness tm should be multiplied by 8/7 to obtain
the nominal wall thickness.
The value of P shall not be taken at less than allowed
by the various Sections of the Code.

Table 1—“c" Values for Steel Pipe

(Values are for American Standard Pipe Threads
for nominal pipe sizes of J^-inch and larger.

Values of c and y, as expressed in the Code, follow:

Section
in Code

Nominal
Pipe Size

Inches

“c” Values, in Inches
For Plain End

Steel Pipe
For Threaded

Steel Pipe)

y8 to 3/g 0.05 0.05
y2 and 34 0.05 0.0571

1 or 5 1 0.05 0.0696
IVi to 2 0.065 0.0696

___________Larger than 2 0.065 0.1000

Interpolate for y values at intermediate temperatures.

____ Toble 2 “y" Values (Coefficients) at Degrees F
Section
in Code

Type of
Steel

Upto
900° 950° 1000° 1050° 1100° 1150°

&over

1 or 5 Ferritic 0.4 0.5 0.7 0.7 0.7 0.7
Austenitic 0.4 0.4 0.4 0.4 0.5 0.7

The table has been based upon the design formula
given in the Code for Pressure Piping, the formula
being rearranged in the following manner in order to
calculate these values:

P/S= 2 (0.875t—c)
t>-2y(0.875t-c)

Allowable stress for pipe: Each Section of the
•ode tabulates the allowable stress, S, for pipin"

mate Hals at various temperatures. Table 3> PaSe
389 shows allowable stresses applying to Sections 1
an 5 lot several grades of steel pipe.

Pressure-temperature ratings: F°f
°* users> Crane engineers have a

for s/ C<i 1 ?C actua' pressure-temperature rat,P®Stee? p?ndard a"d Extra Strong Grade B Seamle^
for Pr f°rDthe Power PiPin ? Section of the Code
‘oi 1 ressure Piping; see page 305.

Simplified Method for Calculating Working Pressure, Stress, or Wall Thickness
For Sections 1 and 5 of the Code

Although the formula given above enables the deter­
mination of pipe wall thickness, its extensive use
for practical purposes involves many laborious
calculations. By establishing the ratio of the work­
ing pressure to the allowable stress as a coefficient,
Crane engineers have developed an exceedingly easy,
simple, and accurate method, based on the Code for
Pressure Piping, for figuring not only wall thickness
but also the stress in the pipe or the working pressure
of the pipe. Eor typical problems, see page 380.
Coefficients for calculating; P/S values: The
coefficients for calculating, which are the values of
the ratio of the working pressure to allowable stress
(P/S) arc shown in Table 4, page 390. This table
covers various thicknesses and sizes of steel pipe, and
includes all scheduled pipe shown in the American
Standard for Wrought-Iron and Wrought-Steel Pipe
(ASA B36.10) as well as other thicknesses which are
at present commercially available.

Engineering Data — Piping
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Simplified Method for Calculating Working Pressure, Stress, or Wall Thickness — cont.

Piping problems involving Sections 1 and 5 of the Code
for Pressure Piping can be quickly solved by means of
the tables shown on pages 388 to 390. To obtain P/S
values from Table 4, it is first necessary to determine
the applicable “y" value from Table 2.

Determining Pipe Wall Thickness

Material, tempera­
ture, and working

pressure are known.

Divide working pres­
sure by allowable
stress to get P/S
value; see Table 4

for equivalent.

What thickness of 12-inch seam­
less plain end pipe, i)4% Chro­
mium—14% Molybdenum, per
ASTM Specification A 335,
Grade P11, can be used for a
steam line operating at 1450 psi
and 950 F? The pipe is to com­
ply with Section 1 of the Code.

From Table 3, note the allowable stress as 11,000 psi.
To find the P/s value, divide the known working
pressure by the allowable stress, thus;

P/S value = 1450 -5- 11,000 = 0.132
This P/S value should be compared with those of es­
tablished thicknesses of 12-inch pipe to find its
equivalent or the next heavier weight. Since the
given temperature is 950 F, the y value (from
Table 2) is 0.5; consequently, for comparison pur­
poses, refer to that column in Table 4.
Table 4 shows that 12-inch Schedule 120 pipe with a
wall thickness of 1.000 inches has a P/S value of
0.136. Since the calculated value is 0.132, and the
next lighter weight (Schedule 100) has a lower P/S
value of o.in, Schedule 120 pipe should be used.

Determining Working Pressure
Material, thickness,

and temperature
are known.

Multiply P/S value
by allowable stress.

What is the maximum allowable
working pressure at ico F for
i-inch Schedule 40, Grade A
seamless steel plain end pipe per
ASTX1 Specification A100 ? The

pipe is to comply with Section 1 of the Code.
Table 2 indicates that y equals 0.4; Referring to
Table 4 in the column headed “y=0.4”, the P S
value for the pipe considered is 0.105. The allow­
able stress, from Table 3, is 12,000 psi. Then:

maximum working pressure = P S value x allowable stress
= 0.105 x 12,000 = 1260 psi

Determining Stress
Material, thickness,

and working pressure
are known.

Divide working pres­
sure by P/S value.

The stress should

What is the stress in 4-inch
Schedule 80, Grade A seamless
steel plain end pipe per ASTM
Specification A ico at a working
pressure of icco psi at 550 F’’

not exceed that allowed at that
temperature by Section 1 of the Code.
Table 2 indicates that y equals 0.4; Referring to
Table 4 in the column headed “y=0.4”, the P S
value for the pipe considered is 0.106. Divide the
known working pressure by the P/S value, thus:

calculated stress = 1000 4- 0.1 Oo — 9434 psi
The allowable stress (from Table 3) is 12,000 psi;
since the calculated stress is less than the allowable,
the pipe is suitable for the conditions.

Table 3

Fahr.

lb,00015,000
15,45013,650

15,10012,500

5,000

4,000

18,7506.800 il| 12,000 15,000Cold

Pipe from the Code for PressureJ/iping

4,200
3,000

15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000

18,750
18,750
16,650

11,600
11,200

ASTM A213.
A335, and A3b9

15,000
15,000
15,000
14,400

| 10,800
10,400

1 10,000
1 9,700

Code for
Pressure
Piping
Section

Section 5,
Refrigeration

Section 1,
Power

10,400
8,500
b 800

17,000
lb,900
lb,750
lb,500
lb,000
15,100
14,000
12,200

13.100
11,000
7,800
5,500

6,750
6,750
6,750 15,000

Sec next page for Tabic 4, P/S Values for Steel Pipe.

18% Cr
8'.‘j Ni-Ti

(t)
Type 321

18,750
18,750
17,000

•May be subject to
graphitization at
775 F and higher.

Low Alloy Steels
Seamless

18% Cr
8% Ni

(t)
Type 304

T Mo I 1% Mo 13% .Ni-Mo

(t)
Type 31b

I 9,400 I
i 9,100

8,800
I 8,500
| 7,500 ‘

5,750
I 4,500

6,750
6,750
6,750
6,750
6,750
6,750
6,750
6,750

18,750
18,750
18,750
17,875
17,000
16,400
15,800
15,500

12,000
12,000
12,000
12,000
11,650
10,700
9,000
7,100
5,000

15,000
15,000 ;
15,000 i
15,000 i
15,000
15,000
15,000
14,400
13,100
11,000
7,800
5,800

-20°
100
200
250
300
350
400
450
500
550
600
650
700
750
800
850

'900
950

1000
1050
1100
1150
1200

12,000
12,000
12,000
12,000
12,000
12,000
12,000

15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000

15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
15,000
14,350
12,950
10,800
7,800

15,000
|i 15,000

15,000

(The values for Type 321 fData is from ASME Boiler Code. Section 1. 1 he higher strc'S value..
Steel apply also to Type listed for Type 304 exceed <>2E''< (but not 90'.,'J of the yield
n-rrm<: t'r — g<; Ni-Cb). strength, use only where slightly greater deformation is permissible.

Stainless (Austenitic) Steels
Seamless

15,200
15,050
14,900
14,850
14,800
14,700
14,550
14,300
14,100
13,850
13,500
13,100
10,300
7,600
5,000

18,750
18,750
18,750
18,325
17,900
17,700
17,500
17,350
17,200
17,150
17,100
17,050

14,900
14,850
14,800
14,700
14,550
14,300
14,000
13,400
12,500
10,000
7,500
5,750
4,500

Temp. Carbon Steels*
Seamless Butt-

Grade A | Grade B Welding
API 5L

API 5L or
or ASTM ASTM

A53 and A106

1 -» nnn 1 e fiflfi

A53
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Simplified Method for Calculating Working Pressure, Stress or Wall Thickness — cont.

Table 4 — P/S Values (coefficients) for Steel Pipe
Based on the Code for Pressure Piping, Sections 1 and 5

To obtain P/S Values for plain end pipe, it is first necessary to determine the applicable * y" value from Table 2, page 388.

Nom- O. D. ‘Nominal P/S Values Nom­
inal
Pipe

O. D.
of

Pipe

‘Nominal
Wall

Thickness

F/b Values
inal
Pipe
Size

of
Pipe

Wall
Thickness

Threaded Plain End Pipe2 Threaded
Pipe3Pipe3 Size

Inches Inches Inches y = 0.4 y = 0.5 y = 0.7 y = 0.4 Inches Inches Inches y = 0.4 y = 0.5 y = 0.7 y = 0.4

% 1 0.405 .068 (40) s I
.095 (80) x

.048

.175
.048
.178

.048

.185
.048
.175

.134 (5)

.165 (10)

.250 (20)

.279

.010

.015

.029

.010

.015

.029

.010

.015

.029

.034
.022
.027
.032
.041
.064

0.540
.065 (10) .026 .026 .026

.104
.034 .034

% .088 (40) s .104 .105 .108 .307 (30) .038 .039 .039
.119(80) x .218 .223 .233 .218

10 10.75 .365 (40) s .048 .048 .049
.065 (10) .020 .021 .021 .500 (60) X .071 .072 .073

% 0.675 .091 (40) s .091 .092 .094 .091 .593 (80) .087 .088 .090 .080
. 126 (80) x .192 .196 .204 .192 .718 (100) .109 .111

.134
.113 .102

.083 (10) .055 .055 .056 .843 (120) . 132 .137 .125

. 109 (40) s .113 .114 .117 .095 1.000 (140) . 160 . 163 .168 .153
% 0.840 .147 (80) x .202 .206 .215 .183 1.125 (160) . 184 . 187 .194 .176

.187 (160) .303 .313 .334 .282 .156 (5) .012 .012 .013 ------- -

. 294 xx .615 .655 .754 .589 .180(10) .015 .015 .015

.065 (5) .013 .013 .013 .250 (20) .024 .024 .024 .019

.083 (10) .044 .044 .044 .330 (30) .036 . 036 .036 .030
1.050 .113(40) s .097 .098 .100 .082 .375 s .042 .042 .042 .036

74 . 154 (80) x .173 .176 .182 .157
.283

.406 (40) .046 .047 .047 .041
.218 (160) .300 .310 .330 12 12.75 .500 X .060 .060 .061 .054
.308 xx .502 .529 .591 .482 .562 (60)

.687 (80)

.843 (100)
1.000 (120)
1.125 (140)

.069

.087

.110

.134

.153

.069

.088
■ 111
.136
.155

.070

.089

.114

.140

.160

.063

1 1.315

.065 (5)

.109 (10)

. 133 (40) s

.179 (80) x

.011

.071

.105

.173

.011

.072

.106

.176

.011

.072

.109

.183
.073
.140

.081

.104

.128

.147
.250 (160) .286 .294 .313 .249 1.312 (160) .182 . 186 .193 .176
.358 xx .477 .501 .556 .435 .250 (10) .022 .022 .022 .017
.109 (10) .037 .037 .038 .312 (20) .030 .030 .030 .025
.140 (40) s .071 .072 .073 .065 .375 (30) s .038 .038 .039 .033

1% 1.660 .191(80) x .129 .131 .135 .123 .438 (40) .046 .046 .047 .041
.250(160) .200 .204 .213 .194 14.00

.500 X .054 .055 .055 .049
.382 xx .373 .387 .420 .365 14 .593 (60)

.750 (80)

.937 (100)
1.093 (120)
1.250 (140)
1.406 (160)

.067

.087

.113

.134

.156

.178

.067

.088

.114

.136

.159

.182

.068

.090

.117

.140

.164

.188

.061

.082

.107

.129

.151

.173
1% 1.900

.109 (10)

.145 (40) s

.200 (80) x

.281 (160)

.400 xx

.032

.067

.121

.206

.341

.032

.067

.123

.210

.353

.033

.068

.126

.220

.380

.062

.116

.200

.335
.109 (10) .026 .026 .026 .250 10) .019 .019 .019 .015
. 154 (40) s .060 .060 .061 .056 .312 (20) .026 .026 .026 .022

2 2.375 .218(80) x .111 .112 .114 .106 .375 (30) s .033 .033 .034 .029
.343 (160) .215 .220 .230 .210 .500 (40) X .047 .048 .048 .043
.436 xx .298 .308 .328 .293 16 16.00 .656 (60)

.843 (80)
1.031(100)
1.218(120)
1.438 (140)
1.593 (160)

. 065

.087

.109

.132

.159

.178

.066

.088

.110

.133

.161

.181

.067

.089

.113

.137

.166

.188

.061

.082

.104

.127

.154

.173
2% 2.875

.083 (5)

.120 (10)

.203 (40) s

.276 (80) x

.375 (160)

.552 xx

.005

.028

.081

.129

. 198

.005

.028

.082

.131

.202

.340

.005

.028

.083

.134

.210

.365

.055

.102

.169

.298.329 .250 (10)
.312 (20)

.017

.023
.017 .017

.024
.013
.019.083 (5) .004 .004 .004 . 023

.120 (10) .023 .023 .023 .375 s .030 .030 .030 . 026

3 3.500 .216(40) s
.300 (80) x

.073

.118
.074
.120

.075

. 122
.052
.096

.438 (30)

.500 X
.036
.042

.036

.042
.036
.043

.032

.038
.437 (160) .196 .200 .208 . 172 18 18.00 .562 (40) .048 .049 .049 .044
.600 xx .294 .299 .318 .269 .750 (60)

.937(80)
1.156 (100)
1.375 (120)
1.562(140)
1.781(160)

.067

.087

.110

.133

.154

.178

.068

.088

.111

.135

.156

. 181

.069

.089

.114

.139

.161

. 188

. 063

.083

.106

.129

.149

.173

3% 4.000
.083 (5)
.120 (10)
.226(40) s
.318(80) x

.004

.020

.068

.111

.004

.020

.069

.113

.004

.020

.070

.115
.050
.092

4 4.500

.083 (5)

.120 (10)

.237 (40) s

.337 (80) x

.438(120)

.531(160)

.674 xx

.003

.018

.065

.106

. 150

.191

.257

.003

.018

.065

.108

.152

.195

.264

.003

.018

.066

.110

.157

.203

.279

.049

.090

.132

.173

.238
20 20.00

.250 (10)

.375 (20)

.500 (30)

.593(40)

.812 (60)
1.031 (80)
1.281 (100)
1.500 (120)
1.750(140)
1.968(160)

s
X

.016

.027

.038

.046

.066

.087

.110

.131

.156

.178

.016

.027

.038

.046

.067

.087

.112

.133

.158

.181

.016

.027

.038

.047

.068

.089

.114

.137

.163

.187

.012

.023

.034

.043

.063

.083

.106

.127

.152

.1735 5.563

.109 (5)

.134(10)

.258 (40) s

.375(80) x

.500 (120)

.011

.019

.059

.098

. 142

.011

.019

.060

.099

. 144

.011

.019

.060 .046
. 085 .250 (10) .013 .013 .013 .010

.625 (160) . 186 . 190 . 197 • 375 (20) s .022 .022 .022 ,019

.750 xx .232 .238 .250 .217
. 500
• 562 (30)
•687(40)
■968(60)

1.218 (80)
1.531 (100)

X .031
.036
.046
.067
.086
.111

.032 .032 .028
.033
.042
.064
.083
. 1086 6.625

.109 (5

.134 (10)
I .280(40) s
I .432 (80) x

.562 (120)

. 009

.016

.056

.098

. 136

.009

.016

.056

.099

. 138

. 009

.016

.056
101

.045

.087

.124

.170

.215

24 24.00
. 036
.046
.067
.087
.112

.036

.046

.068

.089

.115
.718(160)
.864 xx

. 182

.228
. 186
.233

• 193
.244

1.»! 2 1 120)
2.062(140)
. 11 160

.134

.154
. 135
.156

.139

.161
. 130
.151
.174‘ .109(5)

I .148(10) .007
.015

,007
1 .015

1 .007
.015.250(20) . 036 .036 .037 . 028: .277 (30) ! .042 .042 .042 .033

8.625
.322 (40) s ; .051 .052 .052 .043 iguies ir> parentheses indicate \SA B-36 Schedule Num-

8 .500(80) x 'i)90 . 090
.071 .061 ws. 1 he letters s

strong, and Double
X, and xx. indicate Standard, Extra

.593(100)

.718(120-
. 110
. 138

.111

. 140
.114 .101 Extra Strong pipe, respectively.

.812 (140)

.875 xx

.90b 160

I . 159
■ .174

.181

(
.177

1 .184

1 .167
.183

1 . 191

. 129
1 .150
! .165
1 .172

■<Vhen y is an intermediate value, the P.'S value may be
determined by means of interpolation.

Explanation of P/S values.. . .page 388 For limitations of threaded ends, refer to the Code for
1 re >suri Piping, ASA E3 JI [.
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Length of Pipe in Bends

L80

90'
135

Inches Feet 90 Bends 180° Bends 270° Bends 360“ Bends Bends
3' 9%'

%

%

75%
%

1

1%
751/2
82>/2

1131% 12534
132

150%
| 2^5*31173/4

471/421/2

3 371
4

235i/2

5

1136
1253/4

904%

848% ~~|565%
904%

490 “
52734

Radius
of

Pipe
Bends

7911,2

Standard types of plpo bends... .pogos 360 and 361

2261/4
2511/4

Example: Find length of pipe in 90 bend of a ) rd^ll,s;
Length of pipe in 90“ bend of 5 radius - 94 4,
Length of pipe in 90° bend of 9 radius - 14%

Then, length of pipe in 90“ bend of 5' 9’ radius = 108%'

Minimum recommended radii of pipe bends. . . .page 361

7
71/2
8

33
3734
391/4

1691/>
1881/2
2261/4

84%
941/4

157
176

I88I/2
201
220

434“
91/2

141/4

169%
188%
2071/4
226%

1%
2

113
1253/4
1503/4

6%
93/2
12'/2
153/4
18%
22

25%
281/4
31%
341/2
3734
39%

44
47

501/4

99
113

30
32
36
40
48
50
56
60
64
70
72
80
84
90
96

100
108
120
132

9
10
11

ro find the length of pipe in a bend having
a radius not given above, add together the
length of pipe in bends whose combined
radii equal the required radius.

88
941/4
IOOI/2

110

1
2
3
4
5
6
7
8

• 9
10
11
12
12.5
14
15
16
17.5
18
20
21
24
25

1%'
3

4%
63/4
7%
93/2

11
123/2
143/4
153/4
173/4
183/4
193/4
22

233/2
253/4
271/2
28»/4
31%

61/4“
12%

I 169%
1 188*2
1 198
I 2261-4

55
56%
623/4

942%"
1017%

18%
25%

216 I 18 I — 339%
"228 | 19 | 358 _

M0 | 20 I 377

“132
141%
15034

157

50%
561/2
623/4
751/2
781/z

78%
88

18%
23%
28%

33
373/4

UII/4
150%

42%
47%
51%
561/2

59
66

70%

603
640%
678%
716%

754

452%_
471%

509
5651/2

622
678%

" 735% 980%
1055%

1131
________ 1206%

961% ~i 1281%
IOI73/1 I 1357% _

| 1074% I 1432’,2
I 1131 I _______ 1508

18%
28%
373 f

848%
904%“

263 3/4
2823/4
301%

565%
“603
628% “ _
678%

754
829%

56%
66

2823/
301* 2
339%

843 4
94%
103%

113
117%
“132
141%
1503-1 _
165

201
226%
251%

144 | 12
156 1 13 I 245 _
168 I 14_J___2633/4

~[80 | 15 | 282%
“192 i 16 I 301%_
“204 | 17 I 320%_

157
188%

314%_
339%
377

4143/4
452%

31%
37%

44
50%
56%
62%
69

751/2

| 1131
| 1244
(1357%

1470%

66
75%
78%
94%
100%

264____ |
2823/4 |
301% I
3293/4 |
339% |

377 __ |
3953/4 ~ |
424 |

1583%
1696%

i 1809% ~
I 1922%
[2 "203534

21483,4
I " 2262

94%
100%

110

R

301% 1 45212
314% 1 471%
351% I 527%
377 i 565%
402 | 603 %

439% 1 659%
452% 1 6781/2
502% 754
527% 1 791 %
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Calculation of Pipe Bends

Example No. 1—Given A, B, C, R

D = B-C
E =R — A
F = j/52 + E2

E . „p = sin AG

H = ~\/f2 — R2

R • ,T>p = sin AP
AS = AP - AG
AK = 90° - AS
AL =y2AS
M = tan AL x R
N =H + M
0=B—C— M

Example No. 2—Given A, B, C, R

D = B -C
E = A —R
F = |/.D2 + E2
E-p = sin AG

II = ^E2 - R2

p = sin AP
AS = AP A AG
AK = 90° - AS
AL = y2 AS
M = tan AL x R
N = H + M
0 =B-C-M

Example No. 4—Given A, B, C, R

D = B—C = sin AF H = tan AGxR
E = \/A2 + D2 AG = y2AF P = C~H

Example No. 5—Given A, R
B = 2R—A C = ]/(2R)2-B2 £= sin AD

Example No. 7—Given A, B, C, D, R

fig G/II = sin AK
g=R+f___ = 
h~]'e2 + g2

-V L = sin AN
AO=90°—AK—AN
AP = yA0

S' = tan /P V 7?

Engineering Data — Piping
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Calculation of Pipe Bends

Example No. 8—Given A, B, C, D, R

E =D-A— B
F = |/-E2 + C2

•= = sin AGF

AH = y2AG
K = tan AH x R
L = A~K
P = B-K
N = F -2K

Example No. 9—Given A, B, C, D, R

E=D—A—B M=\!K2—R2
F = 2R-C M r
G = |/jE2 + F2 p = sin AN
F „ AP =90° - AH - AN
e = tan ao =y AP
K = y2G S = tan AO X R

Example No. 1 1—Given R and 45° Angles
A = 3.414 x R T = Tangent
B = 2.828 x R Length of pipe in bend =
C = 0.828 x R 9.425 x R + 2T
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Spacing of Pipe Supports

For chart on deflection of horizontal pipe lines, see next page.

When a horizontal pipe line is supported at interme­
diate points, sagging of the pipe occurs between these
supports, the amount of sag being dependent upon
the weight of the pipe, fluid, insulation, and valves
or fittings which may be included in the line. If the
pipe line is installed with no downward pitch, pockets
will be formed in each span in which case condensa­
tion may collect if the line is transporting steam. In
order to eliminate these pockets, the line must be
pitched downward so that the outlet of each span is
lower than the maximum sag.
Crane has conducted tests to determine the de­
flection of horizontal standard pipe lines filled with
water, in pipe sizes %" to 4" inclusive, the results of
which have indicated that for pipes larger than 2"
and with supports having center to center dimensions
greater than 10 feet, the resultant deflection is less
than that determined by the use of the formula for a
uniformly loaded pipe fixed at both ends. For pipe
sizes 2" and smaller, the test deflection was in excess
of that determined by the formula for pipe having
fixed ends and approached, for the shorter spans, the
deflection as determined by the use of the formula
for pipe lines having unrestrained ends.
Page 395 gives the deflection of horizontal standard
pipe lines filled with water, for varying spans, based
upon the results obtained from tests for sizes 2" and
smaller, and upon the formula for fixed ends for the
larger sizes of pipe. The deflection values given on
the chart are twice those obtained from test or cal­
culation, to compensate for any variables including
weight of insulation, etc.
The formula given below indicates the vertical dis­
tance that the span must be pitched so that the
outlet is lower than the maximum sag of the pipe.

, = 144 &y
36 S2-y2

where:
h = Difference in elevation of span ends, inches
<S = Length of one span, feet
y — Deflection of one span, inches

By eliminating the inconsequential term “-y2” from
the denominator, the formula reduces to:

h = 4 y
The pitch of pipe spans, called the Average Gradient,
is a ratio between the drop in elevation and the
length of the span. This is expressed as so many
inches in a certain number of feet.

Average Gradient = -W

The dotted lines as shown on the chart on the oppo­
site page are plotted from the above formula and
indica • lients of 1* in io', i" in 1$', i*
in 20', 1" in 30', and 1" in 40'.

Example: What is the maximum distance between
supports for a 4" Standard pipe line assuming a
pitch or average gradient of 1 in 30 feet?
Using the chart on the opposite page, find the point
where the diagonal dotted line for an average gra­
dient of 1" in 30 feet intersects the diagonal solid line
for 4" pipe. From this point, proceed downward to
the bottom line where the maximum span is noted to
be approximately 22 feet.
Code for Pressure Piping: The Code for Pressure
Piping, ASA B 31.1, makes the following statements
relative to installations within the scope of the
Code:

“605 (g) Supports shall be spaced so as to pre­
vent excessive sag, bending and shear stresses in
the piping, with special consideration given to
those piping sections where flanges, valves, etc.,
impose concentrated loads. Where calculations are
not made, suggested maximum spacing of hangers
or supports for carbon steel piping operating at
750° F and lower are given in Table 21a (see the
table below). "Where greater distance between
supports, concentrated loads, higher temper­
atures, or vibration considerations are involved,
special consideration should be given to effects of
bending and shear stresses."
“623 (b) The design and spacing of supports shall
be checked to assure that the sum of the longi­
tudinal stresses due to weight, pressure, and other
sustained external loading does not exceed the
allowable stress (<S value) in the hot condition."

Suggested Maximum Spacing Between Pipe Supports
For Straight Runs of Standard Wall and Heavier Pipe

(At Maximum Operating Temperature of 750 F)

Nominal
Pipe Size

Inches

Maximum
Span

Feet

Nominal
Pipe Size

Inches

Maximum
Span

Feet
1
Wi
1

7
9

10

8
10
12

19
TL
23

2J-2
3 11 14 25
3^

12
13

16
18

27
28

4
5 14 20 30
6 16

17 24 32

fihe valu s in the table do not apply where
there are concentrated loads between supports such
as flanges, valves, etc.

cd on combined bending and shear
pipe is filled with water andtch of the line is such that a sag of o.i inch

i.ietween supports is permissible.
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Deflection of Horizontal Pipe Lines
(Based on Standard Pipe Filled with Water)
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31

Distance Between Supports, Feet
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396 ----------------------------------------------------------------------- ---------

Thermal Expansion and
Modulus of Elasticity of Pipe

Engineering Data — p,pinp

Pipe, pipe data, and thread information...................Section 29
Commercial Wrought Steel Pipe Data. . . .pages 346 and 347

Calculating Working Pressure Stress
Length of Pip0 in Bends and calculat'i or Wall Thick

ons of pipe L.
sages 388 to 390
cages 391 to 393

Engineering Data — ASA Dimensions 397

Dimensions of Bronze Screwed Fittings
ASA 125-Pound and 250-Pound Classes

45° Elbow

45° Street Elbow

45° Y-Bend

American Standards: The dimensions
shown on this page apply to 125 and 250-
pound bronze screwed fittings and were ex­
tracted from American Standards B16.15-
1958 and Bib. 17-1949, respectively.

The 125-Pound Standard (Bib. 15) in­
cludes all of the fittings illustrated. The
250-Pound Standard (Bib. 17) includes
only the 90° elbow, 450 elbow, tee, cross,
and coupling. Return Bend

ASA Dimensions, In Inches

G H J
Reducers

K
Return Bends

M
Plus
or

minus
toler­
ance1

rcduc-
tion

2 or 3
reduc­
tions

Close
Pattern

Open
Pattern

125-Pound Bronze

y8
¥4
%
¥2

0.54
0.71
0.82
1.01

0.42
0.56
0.63
0.78

0.92
1.11
1.24
1.48

0.42
0.56
0.63
0.78

0.78
0.88
0.92
1.06

1.78
2.19

1.28
1.58

0.49
0.59
0.64
0.76

0.80
0.97
1.05
1.29

0.88
1.01
1.17

0.92
1.13

...

...
1.00 1.50

0.03
0.04
0.05
0106

¥4
1
1%

1.18
1.43
1.69

0.89
1.06
1.22

1.65
1.98
2.24

0.89
1.06
1.22

1.23
1.40
1.64

2.62
3.18
3.85

1.90
2.33
2.83

0.84
0.99
1.10

1.43
1.68
1.86

1.36
1.56
1.77

1.24 |
1.49 j
1.65

1.25 .
1.50

2.00
2.50
3.00

0.06
0.07
0.07

iy2
2
2¥2
3
4

1.84
2.12
2.70
3.08
3.79

1.30
1.45
1.95
2.17
2.61

2.46
2.88

1.30
1.45

1.80
2.14

4.24
5.00

3.14
3.76

1.15
1.32
1.70
1.80
2.08

1.92
2.20
2.88
3.18
3.69

1.89
2.06
3.25
3.69
4.38

1.80
2.03

3.69

3.50
4.00

0.08
0.08
0.10
0.10
0.12

250-Pound Bronze _____________________ ______ _________________ _

¥4
%
¥2

0.81
0.95
1.12

0.73
0.80
0.88 ...

... 1.06
1.16
1.34

. . . ... ... 0.04
0.05
0.06

¥4
1
1’4

1.31
1.50
1.75

0.98
1.12
1.29

... 1.52
1.67
1.93

...
...

0.06
0.07
0.07

p/2
2
2¥z
3
4

1.94
2.25
2.70
3.08
3.79

1.43
1.68
1.95
2.17
2.61

2.15
2.53
2.88
3.18
3.69

0.08
0.08
0.10
0.10
0.12

ASA dimensions of molleoble iron screwed fillings... .page 398 For Crane stool «™wed and welding fillings,
ASA dimensions of cost iron screwed fillings...............page 399 see Secfions 24 and 25 respectively.
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398 ----------------------------------------------------------- ---------------------
Dimensions of Malleable Iron Screwed Fittings

ASA 150-Pound and 300-Pound Classes

90° Street Elbow Service Tee Coupling

Cap

American Standards: These dimensions are extracted from
American Standards B16.3-1951 (150-pound) and 616.19-1951
(300-pound) for malleable iron screwed fittings. The 150-pound
Standard includes all fittings illustrated; the 300-pound Standard
includes all except the 450 Y-bend and the service tee.

45° Y-Bend

Reducer

Return Bend

ASA Dimensions, In Inches

Size A B C D E F G H J K
Return Bends

M
Plus

or
minus
toler­
anceClose

Pattern
Medium
Pattern

Open
Pattern

300-Pound Malleable Iron

150-Pound Malleable Iron

'/a 0.69 1.00 0.53 0.96 0.03
’A 0.81 0.73 1.19 0.73 0.94 0.63 1.06 1.00 0.04
% 0.95 0.80 1.44 0.80 1.03 1.93 1.43 0.74 1.16 1.13 0.05
'/z 1.12 0.88 1.63 0.88 1.15 2.32 1.71 0.87 1.34 1.25 1.00 1.25 1.50 0.06
3/4 1.31 0.98 1.89 0.98 1.29 2.77 2.05 0.97 1.52 1.44 1.25 1.50 2.00 0.06
1 1.50 1.12 2.14 1.12 1.47 3.28 2.43 1.16 1.67 1.69 1.50 1.88 2.50 0.07
1’A 1.75 1.29 1.29 1.71 3.94 2.92 1.28 1.93 2.06 1.75 2.25 3.00 0.07
I’/z 1.94 1.43 2.69 1.43 1.88 4.38 3.28 1.33 2.15 2.31 2.19 2.50 3.50 0.082 2.25 1.68 3.26 1.68 2.22 5.17 3.93 1.45 2.53 2.81 2.63 3.00 4.00 0.08
z'/z 2.70 1.95 3.86 1.95 2.57 6.25 4.73 1.70 2.88 3.25 4 50 0.103___ 3.08 2.17 4.51 2.17 3.00 7.26 5.55 1.80 3.18 3.69 5.00 0.10
372 3.42 2.39 1.90 0 104 3.79 2.61 5.69 2.61 3.70 8.98 6.97 2.08 3.69 4.38 6.00 0.125 4.50 3.05 6.86 2.32
6 5.13 3.46 8.03 2.55 0.14

For Crane steel screwed end we ' ng*,
sec Sections 24 and 25 re:~ yet , -:. .■

The ASA Standard includes service tees only in sizes to 2-inch. and 4-inch, of the 125-pound ckr
ASA dimensions of bronze screwed fittings page 397
ASA dimensions of cast iron screwed fittings. . . .page 399

’A 1 0.94 ; 0.81 1.44

1.00 I 1.38

1 i------- -- T*--------------—---------- -

0.78 | 1.38
0.83 I 1.63 1.44

1 0-98 | 1.88 | 1.69 i

0.04
0.05
0.06

% 1.06 0.88 1.63
_ Vz ■ l-25 1 i-QQ 1 2.oo_

74 1 1-44 1.13 2.19 1.13 ! 1.56
1 1.63 1.31 2.56 1.31 1.81
1'A 1.1.94 1 1 50 1 2.88 I h®® I 2.13
11Z. 7 1! i ill i r.u -> n

...

•••

1.08 i 2.13 1.75
1-26 i 2.38 ; 2.00 I.75

-A:.38 L2-_88_i_2-38 1 2.25

0.06
2.50 3.00 0.07
2.50 3.00 0.07

l__-------- -----

2 ‘ 2.50 2.00 j 3.69
21/2 2.94 2.25 4.50
3 3.38 2.50 5.13

2.00 i 2.69 1-43 I 2.88 2.69 I 3.00 ’ 3.50 j 6.00 1 0.08
1.68 3.63 3.19 4.00 6.00 8.00 0.08
2-06 4.13 ] 3.69 0.10
2•1' 4.13 j 4.06 0.10

Engineering Data — ASA Dimensions

——--------------------------------------------- -------- -----------------------------------------------------------------------  399

Dimensions of Cast Iron Screwed Fittings
ASA 125-Pound and 250-Pound Classes

ASA Dimensions, in Inches

Size 125-Pound 250-Pound Plus or

A B E H M A B toler-
Close | Open ance

'A 0.81 0.73 0.94 0.81 0.04
% 0.95 0.80 1.06 0.88 0.05
% 1.12 0.88 1.38 1.25 1.75 1.25 1.00 0.06
% 1.31 0.98 1.50 1.50 1.88 1.44 1.13 0.06
1 1.50 1.12 1.70 1.75 2.50 1.63 1.31 0.07
pa 1.75 1.29 2.13 2.25 3.00 1.94 1.50 0.07
I'A 1.94 1.43 2.25 2.50 3.50 2.13 1.69 0.08
2 2.25 1.68 2.32 3.25 4.50 2.50 2.00 0.08
2'/2 2.70 1.95 1.81 2.63 3.75 5.50 2.94 2.25 0.10
3 3.08 2.17 1.91 2.88 4.50 6.50 3.38 2.50 0.10
372 3.42 2.39 2.03 3.13 3.75 2.63 0.10
4 3.79 2.61 2.22 3.38 6.00 7.50 4.13 2.81 0.12
5 4.50 3.05 2.38 3.57 4.88 3.19 0.12
6 5.13 3.46 2.63 3.81 5.63 3.50 0.14
8 6.56 4.28 2.88 5.25 7.00 4.31 0.16

10 8.08 5.16 3.50 8.63 5.19 0.19
12 9.50 5.97 3.88 10.00 6.00 0.21

90° Elbow

45° Elbow

ASA: Dimensions at
the left are extracted
from American Standard
B16.4-1949 for Cast I ron
Screwed Fittings.

Cross

Return Bend

Reducer

In the 250-pound class, the foregoing
Standard includes only the 90° elbow.
450 elbow, tee, and cross.

Dimensions of Bronze Flanges
ASA 150-Pound and 300-Pound Classes

ASA Dimensions, in Inches

ASA Class Size A c E D
No. &
dia. of
bolts

Size of
bolt
holes_

y2 3'/2 716 2% *732 4-'/2 7s
% 37s ll/32 274 7s 4-72 %
1 474 % 37s ’716 4-72 %

pa 4% '3A2 372 *716 4-'/Z %

p/2 5 716 37s 7s 4-72 78
2 6 72 474 1 4-7s 74
2i/2 7 716 572 178 4-78 74

150-Pound 3 772 7s 6 1716 4-7s 74
Bronze

31/2 872 *716 7 PA 8-7s 74
4 9 U/l6 772 1716 8-7s 3A
5 10 74 872 1716 8-74 Vs
6 11 *716 972 1716 8-74 Vs

8 137z >716 1174 174 8-74 7s
10 16 1 1474 1'716 12-78 1

12 19 1716 17 2716 12-78 1

1/2 33/4 72 25zs *732 4-72 %

% 47s 17A2 374 78 4-7s 3A
1 47s 372 '716 4-7s 3A
1’A 5'A 7s 37s '716 _ 4-7s 3A

1V2 67s *716 472 78 4-74 7s

300-Pound 2 672 74 5 1 8-7s 3A
Bronze 2>/2 77z *716 578 I'/s 8-3A Vs

3 874 Z732 67s 1716 8-74 __Vs

31/2 9 31a2 774 1’A 8-74 78
4 10 1716 778 1716 8-74 Vs
5 11 17s 974 P/16 8-74 7s
6 1272 1716 107s 1716 12-74 78
8 15 1% 13 174 12-78 1

1 50 or 300-Pound
Screwed Flange

Except for dimension "D", all
dimensions shown apply to blind
flanges (not illustrated) also

AmericanStandard:Thedimensions
shown at the left are extracted from
American Standard Bib.24-1953
covering 150 and 300-Pound Bronze
Flanges and Flanged Fittings.

Flange facings: The Standard recom­
mends that flanges be plain faced,
with two concentric grooves between
the port and the bolt holes.

Drilling templates: For 150 and
300-pound bronze drilling templates,
see page 326.

31

For ASA dimensions of cast iron
flanges, see page 401.
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Dimensions of Cost Iron Flanged Fittings
ASA Class 125 and Class 250

90° Elbow Side Outlet Elbow
45° Elbow

90° Base Elbow

l-E-1

45° Lateral

U- R -I
Taper Reducer

ASA Dimensions, in Inches

Size 90° Elbows,
Tee, or Cross

45°
Elbow 90° Base Elbow 45 ° Lateral Re­

ducer

E F G E H J K L M N P R

Class 125 Cast Iron

1
l>/4

3%
33/4

5
51/2

13/4
2

31/2
3%

3%
3%

%
%

3%
3%

716
716

7%
8

574

6%
1%
1%

V/2 4 6 21/4 4 33/4 1 4% 716 9 7 2
2 4% 6% 2’/2 41/2 4% 1% 4% 72 10% 8 2% 5
2% 5 7 3 5 4% 11/4 4% y2 12 9% 2% 5%
3 5% 7% 3 51/2 4% 1% 5 716 13 10 3 6
3% 6 81/2 31/2 6 5% 1% 5 716 14% 11% 3 6%
4 61/2 9 4 6% 5% 2 6 % 15 12 3 7
5 71/2 101/4 4% 71/2 6% 2% 7 "/16 17 13% 3% 8
6 8 U’/2 5 8 7 2% 7 1 716 18 14% 372 9
8 9 14 5% 9 8% 4 9 '716 22 17% 472 11

10 11 I6I/2 6% 11 93/4 4 9 '716 25% 20% 5 12
12 12 19 71/2 12 11 */4 6 11 1 30 24% 5% 14
14 OD 14 211/2 7% 14 12% 6 11 1 33 27 6 16
16 OD 15 24 8 15 133/4 6 11 1 36% 30 6% 18
18 OD I6I/2 26% 8% 16% 15 8 13% 1% 39 32 7 19
20 OD 18 29 91/2 18 16 8 13% iy8 43 35 8 20
24 OD 22 34 11 22 18% 8 13% 1% 49% 40% 9 24

Class 250 Cast Iron

2
2%
3

5
5%

6

6%
7

774

3
3%
3%

5
5%

6

4%
43/4
51/4

174
11/4
1%

51/4
51/4
6%

3/4

74
'716

5
5%

6
3% 6% 8% 4 6% 5% 1% 6% 13/16 6%
4 7 9 4% 7 6 2 6% % 7
5 8 1074 5 8 674 2% 7% 1 8
6 8% 11% 5% 8% 7% 2% 7%. 1 9
8 10 14 6 10 9 4 10 174 11

10 H% 16% 7 11% 10% 4 10 l’/4 12
12 13 19 8 13 12 6 12% 1716 14
14 OD 15 21% 8% 15 13% 6 12% 17 fi 16
16 OD 16% 24 9% 16% 143/4 6 12% 1716 18
18 OD 18 26% 10 18 16% 8 15 1% 19
20 OD 19% 29 10% 19% 177/g 8 15 1% 20
24 OD 22% 34 12 22% 203/4 10 17% 17s 24

R-J
Eccentric Reducer

For drilling templates,
see pages 327 and 328.

ASA: I hese dimensions arc extracted
from American Standards 616.1-1948
(Class 125) and 6166-1944 (Class 250)
lor Cast Iron Hanged Fittings; 616b docs
not include the side outlet elbow, cross,
450 lateral, or eccentric reducer.
Facings: Class 125 fittings have a plain
face on the end flanges; Class 250 fittings
have a *f0-inch raised face which is in­
cluded in the dimensions listed.

Dimensions of reducing sizes: Reduc­
ing sizes of all 90° elbow types, except the
base elbow, have the same center-to-face
as the straight size type corresponding to
the size of the larger opening.
Reducing tees, crosses, and laterals, insizes 16-inch and smaller, also have the
same center-to-face dimensions as the
■straight size type corresponding to the
size of the largest opening.

Engineering Data — ASA Dimensions
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31

Class 250 Screwed Flange
(Vi6-inch raised face)

Except for dimension “D,” all dimensions shown
apply to blind flanges (not illustrated) also.

Dimensions of Cast Iron Flanges
ASA Class 125 and Class 250

Flange facings: Class 125 flanges have a plain
face. Class 250 flanges have a lfc-inch raised face
which is included in the thickness of flange dimen­
sion (C).

Crone forged steel flanges. . . .Section 26

American Standards: The dimensions shown on
this page are extracted from American Standards
Bi6.1-1948 (Class 125) and Bi6b-j944 (Class 250)
covering Cast Iron Flanges and Flanged Fittings.

Drilling templates.................................... pages 327 and 328

Class 125 Screwed Flange
(plain face)

ASA Dimensions, in Inches

Pressure
Class

Nominal
Pipe Size

A

Diameter
of

flange

B

Diameter
of raised

face

c

Thickness
of

flange

D

Length
through

hub

E

Diameter
of bolt
circle

No. and
diameter
of bolts

Diameter
of bolt
holes

1 474 716 ”/16 3 7s 4-’/2 %
174 4% % '716 3’/2 4-% 5/8

172 5 716 7/s 37s 4-’/2 %
2 6 % 1 474 4-5/g %
272 7 '716 l’/8 5% 4-7, %
3 772 74 1716 6 4 s/g %
3% 8% '716 l’/4 7 8-5/8 74

Class 125 4 9 '716 15/16 7% 8-5/g 3/4
Cast Iron 5 10 '716 1716 8% 8-74 %

Screwed and 6 11 1 1716 9’/2 8-74 78
Blind Manges 8 13% I'/s 174 1174 8-74 7s

10 16 1716 1'716 14% 12-78 1
12 19 l'/4 2716 17 12-7s 1
14 OD 21 l3/s 2’/4 183/4 12-1 1'4
16 OD 23'/2 1716 2% 21% 16-1 1%
18 OD 25 1716 2’716 223/4 16-1% l'/4
20 OD 27% 1’716 278 25 20-1% 1%
24 OD 32 l7/s 374 29% 20-0/4 l3/g

1 47/s 2'716 '716 7s 3’/2 4-5/g 74

174 574 3716 74 1 37/s 4-5/g

iy2 67s 3716 '716 l’/8 4% 4-74 78
2 672 4716 7s 1% 5 8-5/g 74

272 772 4'716 1 1716 57s 8-74 %
3 874 5'716 l’/8 19/16 65/s 8-3/j __ 7/8

372 9 6716 1716 15/g 7% 8-74 78

Class 250
Cast Iron

4
5

10
11

6’5/16
85/16

1%
1%

13/4
178

778
9’/4

8-74
8-74

%
%

Screwed and 6 1272 9’716 1716 1’716 io 5/8 _ 12-3/4____ 7b
Blind Manges 8 15 11'5/16 15/8 23/16 13 12-7/g 1

10 177z 14716 17s 23/g 15’A 16-1 l’/s
12 20% 16716 2 2716 173/4 16-1% l'/4
14 OD 23 18’716 27, 2’716 20% 20-1 i/g l’/4

16 OD 25% 21716 274 27s 22'/2 20-1% 1%
18 OD 28 23% 6 2% 2434 24-1 % l3/s
20 OD 3oy2 25716 2% 27 24-1% 1%

•__ 24 OD 36 3074 274 32 24-1 y2 1"/16
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402
Engineering Data — Valves and Fittings

90° Elbow

Taps and Drains for Flanged Fittings
Designating Location of Tapped Holes

The illustrations on this page indicate a
standard method used for designating the
location of tapped holes on ferrous flanged
fittings in all pressure classes.

When a tapped connection is required at
the heel of an elbow without a boss (at loca­

tion S), the tapping should be done at right
angles to the point of tangency of the radius
or sweep of the fitting. This shall be stand­
ard practice, and where the tapping is re­
quired parallel to the run (at locations V
and Y), the fitting shall be furnished with a
boss.

90° Elbow
Straight Size

Teo
Straight Size Size

90° Elbow
Reducing Size

c

s
Tc

Tee
Reducing Size

Side Outlet Too
Straight Size

45° Lateral
Straight Size

Cross
Reducing Size

Side Outlet Elbow
Straight Size

90° Base Elbow Base Too
Straight Size

45° Elbow

How fo road
sizes of reducing fittings,

sco page 404.

Reducer

Eccentric Reducer

Engineering Data — Valves and Fittings

403

Taps and Drains for Flanged Valves
Designating Location of Tapped Holes

Globe Volvo

Globe Valve

These illustrations indicate a standard method
used for designating the location of tapped
holes on cast iron and cast steel globe, angle,
check, and gate valves in all pressure classes. Check Volvo Gate Valve

Valve bodies can be tapped without a boss for a very
small drain hole; the maximum size of the hole, how­
ever, depends entirely upon the location of the tapped
hole and the pressure class of the valve.

Gate valves are regularly made with bosses (except
at location "G"). Globe, angle, and check valves
are not regularly made with bosses but can be so
furnished when orders specify.

Location of By-Passes
Gate valves: When gate valves are ordered with
by-pass attached, it shall be regular practice to at­
tach said by-pass at the side of the main valve with
the stems of both valves parallel, pointing vertically
upward.

Angle valves: When angle valves are ordered with
by-pass attached, it shall be regular practice to
attach said by-pass at the back of the main valve,
with the stems of both valves parallel, pointing verti
cally upward.

The more common of the “special" attached-locations
is on the center of the flow line, at the bottom of the
main valve, with the stem of the by-pass valve at
right angles to the main valve stem; This is desig­
nated as the “bottom attachment", or defined as
“by-pass at bottom". When any other "special
attached-location or other position of the by-pass
valve stem is desired, a sketch should be submitted.

Globe valves: When globe valves are ordered with
by-pass attached, it shall be regular practice to
attach said by-pass at the right-hand side of the
main valve, with the stems of both valves parallel,
pointing vertically upward. When by-pass is “spe­
cially" required attached at the left-hand side, the
designation shall be "left-hand attachment .

Right-hand side of a globe valve is the side at the
right, when facing the flow-port which leads to the
under side of the disc.

These illus-

When the by-pass is "specially" required attached at
the right or left-hand side, the designations shall be
"right-hand attachment" or “left-hand attachment".
Right-hand side of an angle
valve is at the right, when
facing the back of the valve.

Gate Valve with
By-Pass at Bottom

representative
of steel valves.

Gate Valve with
By-Pass on Side

For by-passes, see the following pages:
Steel Bolted Bonnet Wedge Gate Valves...................................page 129
Iron Wedge Gate Valves...............................................................page 282
Iron Double Disc Gate Valves....................................................... pogo 282

For by-passes for steel pressure-seal bonnet gate valves, see page 174.

31
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How to Read Reducing Fittings

Elbows

Double Branch Elbow
Reducing on both ends of Run

To assist the user in “reading
reducing fittings, a variety of
types most commonly required
for piping systems are illus­
trated on this page. In these
illustrations, each opening of
the fitting is identified with a
letter which indicates the se­
quence to be followed in read­
ing the size of the fitting.
In designating the outlets of
reducing fittings, the openings
should be read in the order in­
dicated by the sequence of the
letters "A”, “B", “C”, and
“D”. On side outlet reducing
fittings, the size of the side
outlet is named last.
For example: A Cross having
one end of the run and one
outlet reduced is designated as:

A B C D
2^ x x 2^ x

Simply name the largest open­
ing first and then name the
other openings in the order
indicated.

Too
With one end of Run
and Outlet reduced

Too
Dull head type—Both
ends of Run reduced

Right Hand Loft Hand
Side Outlet Toos

With one end of Run and Outlets reduced

Note; Although all but one of
the illustrations are of screwed
fittings, the same rules apply to
the "reading" of reducing
flanged, welding, solder-joint,
and other types of fittings.

Service Tee

Service Teo
Reducing on male end only

Crosses

D
Cross

Reducing on one Outlet only

Cross
Reducing on both Outlets

A B

D
Cross

Reducing on one end of
Run and on one Outlet

c

A B

Cross
Reducing on one end of
Run and on both Outlets

45° Y-Bend

45* Y-Bond (Lateral)
Reducing on Outlet only
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Circumferences and Areas of Circles
Diameter = Circumference 4- 3.141 592 654

Circumference = 3.141 592 654 X Diameter Area = 0.785 398 163 X Diameter2

Dia. Sircum. Area Dia. Circum. Area Dia. Circum. Area Dia. Circum. Area

.04909 .00019 2 6.2832 3.1416 6 18.850 28.274 14 43.982 153.94

.09818 .00077 6.4795 3.3410 */g 19.242 29.465 */a 44.375 156.70
3/64 .14726 .00173 Vs

3/16
6.6759
6.8722

3.5466
3.7583

*/4
%

19.635
20.028

30.680
31.919

*/4
%

44.768
45.160

159.48
162.30

1/16 .19635 .00307 l/4 7.0686 3.9761 */2 20.420 33.183 */?. 45.553 165.13
5/64 .24544 .00479 S/16 7.2649 4.2000 % 20.813 34.472 % 45.946 167.99

.29452 .00690 % 7.4613 4.4301 34 21.206 35.785 % 46.338 170.87
%4 .34361 .00940 7/16 7.6576 4.6664 % 21.598 37.122 % 46.731 173.78

Vb .39270 .01227 l/2 7.8540 4.9087 7 21.991 38.485 15 47.124 176.71
%4 .44179 .01553 9/16 8.0503 5.1572 */« 22.384 39.871 */« 47.517 179.67

.49087 .01917 % 8.2467 5.4119 *4 22.776 41.282 */4 47.909 182.65

.53996 .02320 **716 8.4430 5.6727 % 23.169 42.718 % 48.302 185.66
3/16 .58905 .02761 3/4 8.6394 5.9396 */? 23.562 44.179 */2 48.695 188.69

1 %4 .63814 .03241 *3/16 8.8357 6.2126 % 23.955 45.664 5/8 49.087 191.75
.68722 .03758 % 9.0321 6.4918 34 24.347 47.173 % 49.480 194.83

*%4 .73631 .04314 *S/16 9.2284 6.7771 % 24.740 48.707 % 49.873 197.93

74 .78540 .04909 3 9.4248 7.0686 8 25.133 50.265 16 50.265 201.06
17/64 .83449 .05542 */16 9.6211 7.3662 % 25.525 51.849 Vs 50.658 204.22

.88357 .06213 78 9.8175 7.6699 *4 25.918 53.456 */4 51.051 207.39
19/64 .93266 .06922 3/16 10.014 7.9798 % 26.311 55.088 % 51.444 210.60

5/16 .98175 .07670 74 10.210 8.2958 */? 26.704 56.745 Vz 51.836 213.82
2764 1.03084 .08456 S/16 10.407 8.6179 % 27.096 58.426 % 52.229 217.08

1.0799 .09281 % 10.603 8.9462 34 27.489 60.132 3/4 52.622 220.35
23/64 1.1290 .10143 7/16 10.799 9.2806 % 27.882 61.862 Vs 53.014 223.65

% 1.1781 .11045 */2 10.996 9.6211 9 28.274 63.617 17 53.407 226.98
25/«4 1.2272 .11984 716 11.192 9.9678 ’/a 28.667 65.397 */s 53.800 230.33
13/32 1.2763 .12962 7s 11.388 10.321 *4 29.060 67.201 *4 54.192 233.71
27/64 1.3254 .13978 **/16 11.585 10.680 % 29.452 69.029 % 54.585 237.10

1.3744 .15033 74 11.781 11.045 ’/? 29.845 70.882 */2 54.978 240.53
29/64 1.4235 .16126 *716 11.977 11.416 % 30.238 72.760 % 55.371 243.98

1.4726 .17257 78 12.174 11.793 34 30.631 74.662 3/4 55.763 247.45
3 764 1.5217 .18427 *716 12.370 12.177 % 31.023 76.589 % 56.156 250.95

72 1.5708 .19635 4 12.566 12.566 10 31.416 78.540 18 56.549 254.47
1 732 1.6690 .22166 */16 12.763 12.962 */s 31.809 80.516 */a 56.941 258.02

9/16 1.7671 .24850 7s 12.959 13.364 *4 32.201 82.516 */4 57.334 261.59
1.8653 .27688 716 13.155 13.772 % 32.594 84.541 % 57.727 265.18

% 1.9635 .30680 */4 13.352 14.186 */z 32.987 86.590 */2 58.119 268.80
2.0617 .33824 716 13.548 14.607 % 33.379 88.664 % 58.512 272.45

*716 2.1598 .37122 7s 13.744 15.033 34 33.772 90.763 3/4 58.905 276.12
23/32 2.2580 .40574 7/16 13.941 15.466 % 34.165 92.886 % 59.298 279.81

% 2.3562 .44179 */2 14.137 15.904 11 34.558 95.033 19 59.690 283.53
2 732 2.4544 .47937 716 14.334 16.349 *4 34.950 97.205 ’/« 60.083 287.27
13/16 2.5525 .51849 7s 14.530 16.800 *4 35.343 99.402 *4 60.476 291.04

2.6507 .55914 **/16 14.726 17.257 % 35.736 101.62 % 60.868 294.83
% 2.7489 .60132 74 14.923 17.721 */2 36.128 103.87 *4 61.261 298.65

29/32 2.8471 .64504 *716 15.119 18.190 54 36.521 106.14 % 61.654 302.49
>716 2.9452 .69029 7/s 15.315 18.665 34 36.914 108.43 34 62.046 306.35
3 732 3.0434 .73708 *716 15.512 19.147 % 37.306 110.75 % 62.439 310.24

1 3.1416 .7854 5 15.708 19.635 12 37.699 113.10 20 62.832 314.16
716 3.3379 .8866 */16 15.904 20.129 *4 38.092 115.47 Vb 63.225 318.10
7r 3.5343 .9940 */g 16.101 20.629 *4 38.485 117.86 Vx 63.617 322.06
716 3.7306 1.1075 716 16.297 21.135 % 38.877 120.28 % 64.010 326.05
74 3.9270 1.2272 74 16.493 21.648 ’/? 39.270 122.72 */2 64.403 330.06
716 4.1233 1.3530 716 16.690 22.166 % 39.663 125.19 % 64.795 334.10
% 4.3197 1.4849 7a 16.886 22.691 34 40.055 127.68 34 65.188 338.16
716 4.5160 1.6230 7/16 17.082 23.221 % 40.448 130.19 % 65.581 342.25

72 4.7124 1.7671 */2 17.279 23.758 13 40.841 132.73 21 65.973 346.36
716 4.9087 1.9175 716 17.475 24.301 *4 41.233 135.30 Vb 66.366 350.50
Vs 5.1051 2.0739 78 17.671 24.850 *4 41.626 137.89 Vx 66.759 354.66

1 716 5.3014 2.2365 **/16 17.868 25.406 % 42.019 140.50 3/s 67.152 358.84
74 5.4978 2.4053 74 18.064 25.967 V2 42.412 143.14 */2 67.544 363.05

*716 5.6941 2.5802 *716 18.261 26.535 5/8 42.804 145.80 s/s 67.937 367.28
% 5.8905 2.7612 7a 18.457 27.109 34 43.197 148.49 3/x 68.330 371.54

*716 6.0868 2.9483 *716 18.653 27.688 % 43.590 151.20 Vb 68.722 375.83

Dia. Circum. Area

22 69.115 380.13
Vb 69.508 384.46
Vx 69.900 388.82
% 70.293 393.20
1/2 70.686 397.61
% 71.079 402.04
3/x 71.471 406.49
Vs 71.864 410.97

23 72.257 415.48
Vs 72.649 420.00
Vx 73.042 424.56
Vs 73.435 429.13
*/2 73.827 433.74
% 74.220 438.36
3/x 74.613 443.01
Vs 75.006 447.69

24 75.398 452.39
Vs 75.791 457.11
Vx 76.184 461.86
3/8 76.576 466.64
V2 76.969 471.44
5/8 77.362 476.26
3/x 77.754 481.11
Vs 78.147 485.98

25 78.540 490.87
Vs 78.933 495.79
Vx 79.325 500.74
Vs 79.718 505.71
*/2 80.111 510.71
% 80.503 515.72
3/4 80.896 520.77
Vb 81.289 525.84

26 81.681 530.93
Vs 82.074 53b.05
Vx 82.467 541.19
Vs 82.860 546.35
Vz 83.252 551.55
Vs 83.645 556.76
3/x 84.038 562.00
Vs 84.430 567.27

27 84.823 572.5b
Vs 85.216 577.87
Vx 85.608 583.21
% 86.001 588.57
Vz 86.394 593.96
Vs 86.786 599.37
3/x 87.179 604.81
% 87.572 610.27

28 87.965 615.75
Vs 88.357 621.26
Vx 88.750 626.80
% 89.143 632.36
Vz 89.535 637.94
% 89.928 643.55
3/x 90.321 649.18
Vs 90.713 654.84

29 91.106 660.52
Vs 91.499 666.23
Vx 91.892 671.96
% 92.284 677.71 KTW,
Vz 92.677 683.49 .Oft?
% 93.070 689.30/a
% 93.462 695.13
% 93.855 700.98

(continued on the two pages following)
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406

Circumferences and Areas of Circles

Engineering Data — Mathematical

Diameter — Circumference -r 3.141 592 654
Circumference = 3.141 592 654 X Diameter Area = 0.785 398 163 X Diameter2

(continued from the preceding page)

Dia. Circum. Area Dia. Circum. Area Dia. Circum. Area Dia. Circum Area Dia. Circum. Area

30 94.248 706.86 37 116.239 1075.2 44 138.230 1520.5 51 160.221 2042.8 58 182.212 2642.1
?8 94.640 712.76 Vs 116.632 1082.5 Vs 138.623 1529.2 Vs 160.614 2052.8 % 182.605 2653.5
% 95.033 718.69 Vi 117.024 1089.8 Vi 139.015 1537.9 Vi 161.007 2062.9 Vi 182.998 2664.9
% 95.426 724.64 % 117.417 1097.1 Vs 139.408 1546.6 Vs 161.399 2073.0 Vs 183.390 2676.4
¥2 95.819 730.62 7z 117.810 1104.5 7z 139.801 1555.3 7z 161.792 2083.1 V2 183.783 2687.8
% 96.211 736.62 Vs 118.202 1111.8 Vs 140.194 1564.0 % 162.185 2093.2 Vs 184.176 2699.3
3/4 96.604 742.64 34 118.596 1119.2 Vi 140.586 1572.8 3/4 162.577 2103.3 Vi 184.569 2710.9
% 96.997 748.69 % 118.988 1126.7 Vs 140.979 1581.6 Vs 162.970 2113.5 Vs 184.961 2722.4

31 97.389 754.77 38 119.381 1134.1 45 141.372 1590.4 52 163.363 2123.7 59 185.354 2734.0
y8 97.782 760.87 Vs 119.773 1141.6 Vs 141.764 1599.3 Vs 163.756 2133.9 Vs 185.747 2745.6
V4 98.175 766.99 Vi 120.166 1149.1 Vi 142.157 1608.2 Vi 164.148 2144.2 Vi 186.139 2757.2
% 98.567 773.14 % 120.559 1156.6 3/s 142.550 1617.0 Vs 164.541 2154.5 Vs 186.532 2768.8
¥2 98.960 779.31 7z 120.951 1164.2 7z 142.942 1626.0 72 164.934 2164.8 7z 186.925 2780.5
% 99.353 785.51 Vs 121.344 1171.7 Vs 143.335 1634.9 Vs 165.326 2175.1 % 187.317 2792.2
% 99.746 791.73 3/4 121.737 1179.3 3/4 143.728 1643.9 Vi 165.719 2185.4 3/4 187.710 2803.9
% 100.138 797.98 Vs 122.129 1186.9 % 144.121 1652.9 Vs 166.112 2195.8 % 188.103 2815.7

32 100.531 804.25 39 122.522 1194.6 46 144.513 1661.9 53 166.504 2206.2 60 188.496 2827.4¥s 100.924 810.54 ¥s 122.915 1202.3 Vs 144.906 1670.9 7s 166.897 2216.6 78 188.888 2839.274 101.316 816.86 Vi 123.308 1210.0 Vi 145.299 1680.0 74 167.290 2227.0 Vi 189.281 2851.0% 101.709 823.21 % 123.700 1217.7 Vs 145.691 1689.1 3/8 167.683 2237.5 3/8 189.674 2862.9V2 102.102 829.58 7z 124.093 1225.4 7? 146.084 1698.2 7z 168.075 2248.0 72 190.066 2874.8% 102.494 835.97 % 124.486 1233.2 Vs 146.477 1707.4 Vs 168.468 2258.5 5/8 190.459 2886.63A 102.887 842.39 3A 124.878 1241.0 3/4 146.869 1716.5 Vi 168.861 2269.1 Vi 190.852 2898.6Vs 103 • 28U 848.83 % 125.271 1248.8 Vs 147.262 1725.7 Vs 169.253 2279.6 Vs 191.244 2910.5
33 103.673 855.30 40 125.664 1256.6 47 147.655 1734.9 54 169.646 2290.2 61 191.637 2922.5Vs

*/4
%
7z
%
%
%

104.065
104.458
104.851
105.243
105.636
106.029
106.421

861.79
868.31
874.85
881.41
888.00
894.62
901.26

Vs
Vi
3/8
7z
Vs
3/4
%

126.056
126.449
126.842
127.235
177.627
128.020
128.413

1264.5
1272.4
1280.3
1288.2
1296.2
1304.2
1312.2

Vs
Vi
Vs
7z
Vs
3/4
78

148.048
148.440
148.833
149.226
149.618
150.011
150.404

1744.2
1753.5
1762.7
1772.1
1781.4
1790.8
1800.1

78
74
3/8
¥2
Vs
Vi
Vs

170.039
170.431
170.824
171.217
171.609
172.002
172.395

2300.8
2311.5
2322.1
2332.8
2343.5
2354.3
2365.0

Vs
Vi
Vs
72
Vs
Vi
Vs

192.030
192.423
192.815
193.208
193.601
193.993
194.386

2934.5
2946.5
2958.5
2970.6
2982.7
2994.8
3006.9

34
7s
%
%
>/2
%
3/4
%

106.814
107.207
107.600
107.992
108.385
108.778
109.170
109.563

907.92
914.61
921.32
928.06
934.82
941.61
948.42
955.25

41
Vs
Vi
3/8
7z
Vs
3/4
Vs

128.805
129.198
129.591
129.983
130.376
130.769
131.161
131.554

1320.3
1328.3
1336.4
1344.5
1352.7
1360.8
1369.0
1377.2

48
Vs
Vi
Vs
7z
Vs
3/4
Vs

150.796
151.189
151.582
151.975
152.367
152.760
153.153
153.545

1809.6
1819.0
1828.5
1837.9
1847.5
1857.0
1866.5
1876.1

55
Vs
Vi
Vs
72
Vs
Vi
Vs

172.788
173.180
173.573
173.966
174.358
174.751
175.144
175.536

2375.8
2386.6
2397.5
2408.3
2419.2
2430.1
2441.1
2452.0

62
Vs
Vi
Vs
72
Vs
Vi
Vs

194.779
195.171
195.564
195.957
196.350
196.742
197.135
197.528

3019.1
3031.3
3043.5
3055.7
3068.0
3080.3
3092.6
3104.9

35
7«

109.956
110.348

962.11
969.00

42
Vs

131.947
132.340

1385.4
1393.7

49
y8

153.938
154.331

1885.7
1895.4
1905.0
1914.7
1924.4
1934.2
1943.9
1953.7

56
78
74
3/8
72
Vs
Vi
Vs

175.929
176.322
176.715

2463.0 63 197.920 3117.2
*/4 110.741 975.91 74 132.732 1402.0 Vi 154.723 2474.0 78 198.313 3129.6
% 111.134 982.84 3/8 133.125 1410.3 Vs 155.116 2485.0 74 198.706 3142.0
7z 111.527 989.80 V2 133.518 1418.6 V2 155.509 177.107 2496.1 3/8 199.098 3154.5
% 111.919 996.78 Vs 133.910 1427.0 % 155.902 177.500

177.893
2507.2 V? 199.491 3166.9

J/4 112.312 1003.8 3/4 134.303 1435.4 Vi 156.294 2518.3 Vs 199.884 3179.4
% 112.705 1010.8 Vs 134.696 1443.8 Vs 156.687 178.285

178.678
2529.4
2540.6

Vi
Vs

200.277
200.669

3191.9
3204.4

36 113.097 1017.9 43 135.088 1452.2 50 157.080 1963 5 179.0717a 113.490 1025.0 Vs 135.481 1460.7 Vs 157.472 1973^3
1983 2

0/
Vs
Vi
3/8

2551.8 64 201.062 3217.0
*/4 113.883 1032.1 % 135.874 1469.1 Vi 157.865 179.463 2563.0 Vs 201.455 3229.6
% 114.275 1039.2 3/8 136.267 1477.6 Vs 158.258 1993*1

2003 0
179.856 2574.2 Vi 201.847 3242.2

7Z 114.668 1046.3 V? 136.659 1486.2 y2 158.650 180.249 2585.4 Vs 202.240 3254.8
% 115.061 1053.5 Vs 137.052 1494.7 % 159.043 2012 9 ¥2 180.b42

181.034
181.427
181.820

2596.7 7z 202.633 3267.5
3/4 115.454 1060.7 3/4 137.445 1503.3 Vi 159.436 2022 8 j/u

Vi
Vs

2608.0 5/8 203.025 3280.1
7/« 115.846 1068.0 % 137.837 1511.9 Vs 159.829 2032^8 2619.4

2630.7
3/4
Vs

203.418
203.811

3292.8
3305.6

Engineering Data — Mathematical
407

Circumferences and Areas of Circles
Diameter = Circumference 4- 3.141 592 654

Circumference = 3.141 592 654 X Diameter Area = 0.785 398 163 X Diameter2

(continued from the preceding page)

Dia. Circum. Area Dia. Circum. Area Dia. Circum. Area Dia. Circum. Area Dia. Circum. Area

65 204.204 3318.3
i/s 204.596 3331.1
i/4 204.989 3343.9
3/„ 205.382 3356.7
1/2 205.774 3369.6
s/8 206.167 3382.4
3/. 206.560 3395.3
7/g 206.952 3408.2

66 207.345 3421.2
i/8 207.738 3434.2
1/4 208.131 3447.2
3/g 208.523 3460.2
1/2 208.916 3473.2
Vs 209.309 3486.3
3/4 209.701 3499.4
7/g 210.094 3512.5

67 210.487 3525.7
7g 210.879 3538.8
74 211.272 3552.0
3/g 211.665 3565.2
7z 212.058 3578.5
Vs 212.450 3591.7
3/4 212.843 3605.0
7s 213.236 3618.3

68 213.628 3631.7
7s 214.021 3645.0
Vi 214.414 3658.4
3/g 214.806 3671.8
7z 215.199 3685.3
5/g 215.592 3698.7
3/4 215.984 3712.2
Vs 216.377 3725.7

69 216.770 3739.3
7s 217.163 3752.8
Vi 217.555 3766.4
3/s 217.948 3780.0
72 218.341 3793.7
% 218.733 3807.3
3/4 219.126 3821.0
7s 219.519 3834.7

70 219.911 3848.5
Vs 220.304 3862.2
Vi 220.697 3876.0
3/s 221.090 3889.8
72 221.482 3903.6
5/s 221.875 3917.5
3/4 222.268 3931.4
7s 222.660 3945.3

71 223.053 3959.2
7s 223.446 3973.1
Vi 223.838 3987.1
3/s 224.231 4001.1
7z 224.624 4015.2
5/s 225.017 4029.2
Vi 225.409 4043.3
7s 225.802 4057.4

72 226.195 4071.5
Vs 226.5S7 4085.7
Vi 226.980 4099.8
3/8 227.373 4114.0
7z 227.765 4128.2
Vs 228.158 4142.5
3/4 228.551 4156.8
78 228.944 4171.1

73 229.336 4185.4
Vs 21^-729 4199.7
1/4 230.122 4214.1
3/g 230.514 4228.5
i/2 230.907 4242.9
s/s 231.300 4257.4
3/4 231.692 4271.8
Vs 232.085 4286.3

74 232.478 4300.8
7s 232.871 4315.4
1/4 233.263 4329.9
3/g 233.656 4344.5
y2 234.049 4359.2
s/g 234.441 4373.8
Vi 234.834 4388.5
% 235.227 4403.1

75 235.619 4417.9
1/g 236.012 4432.6
1/4 236.405 4447.4
3/g 236.798 4462.2
i/2 237.190 4477.0
5/8 237.583 4491.8
34 237.976 4506.7
7/g 238.368 4521.5

76 238.761 4536.5
i/8 239.154 4551.4
1/4 239.546 4566.4
3/g 239.939 4581.3
i/2 240.332 4596.3
s/g 240.725 4611.4
3/4 241.117 4626.4
7/g 241.510 4641.5

77 241.903 4656.6
y8 242.295 4671.8
1/4 242.688 4686.9
3/g 243.081 4702.1
1/2 243.473 4717.3
5/g 243.866 4732.5
3/4 244.259 4747.8
7/g 244.652 4763.1

78 245.044 4778.4
1/s 245.437 4793.7
i/4 245.830 4809.0
3/a 246.222 4824.4
14 246.615 4839.8
5/g 247.008 4855.2
3/. 247.400 4870.7
7/g 247.793 4886.2

79 248.186 4901.7 '
7s 248.579 4917.2
y4 248.971 4932.7 1
3/g 249.364 4948.3
1/2 249.757 4963.9
s/8 250.149 4979.5
3/4 250.542 4995.2
7/8 250.935 5010.9

80 251.327 5026.5
Vs 251.720 5042.3
Vi 252.113 5058.0
3/8 252.506 5073.8
i/2 252.898 5089.6
s/8 253.291 5105.4
3/4 253.684 5121.2
7/g 254.076 5137.1

81 254.469 5153.0
7s 254.862 5168.9
1/4 255.254 5184.9
3/g 255.647 5200.8
i/2 256.040 5216.8
5/g 256.433 5232.8
3/4 256.825 5248.9
7/g 257.218 5264.9

82 257.611 5281.0
i/8 258.003 5297.1
1/4 258.396 5313.3
3/g 258.789 5329.4
1/, 259.181 5345.6
s/g 259.574 5361.8
3/4 259.967 5378.1
7/g 260.359 5394.3

83 260.752 5410.6
1/s 261.145 5426.9
1/4 261.538 5443.3
3/g 261.930 5459.6
14 262.323 5476.0
s/g 262.716 5492.4
3/. 263.108 5508.8
7/g 263.501 5525.3

84 263.894 5541.8
i/g 264.286 5558.3
1/4 264.679 5574.8
3/g 265.072 5591.4
14 265.465 5607.9
5/g 265.857 5624.5
3/, 266.250 5641.2
y8 266.643 5657.8

85 267.035 5674.5
i/a 267.428 5691.2
1/4 267.821 5707.9
3/g 268.213 5724.7
14 268.606 5741.5
54 268.999 5758.3

1 3/’ 269.392 5775.1
1 7/g 269.784 5791.9
____________________

86 270.177 5808.8
7S 270.570 5825.7
1/4 270.962 5842.6
3/g 271.355 5859.6
i/2 271.748 5876.5
s/g 272.140 5893.5
3/4 272.533 5910.6
7/g 272.926 5927.6

87 273.319 5944.7
1/g 273.711 5961.8
1/4 274.104 5978.9
3/g 274.497 5996.0
i/2 274.889 6013.2
s/g 275.282 6030.4
3/4 275.675 6047.6
7/g 276.067 6064.9

88 276.460 6082.1
i/g 276.853 6099.4
1/4 277.246 6116.7
3/g 277.638 6134.1
i/2 278.031 6151.4
s/g 278.424 6168.8
3/4 278.816 6186.2
7/g 279.209 6203.7

89 279.602 6221.1
i/g 279.994 6238.6
1/4 280.387 6256.1
3/g 280.780 6273.7
i/2 281.173 6291.2
s/g 281.565 6308.8
3/4 281.958 6326.4
7/g 282.351 6344.1

90 282.743 6361.7
y8 283.136 6379.4
1/4 283.529 6397.1
3/g 283.921 6414.9
i/2 284.314 6432.6
5/g 284.707 6450.4
3/4 285.100 6468.2
7/g 285.492 6486.0

91 285.885 6503.9
i/g 286.278 6521.8
1/4 286.670 6539.7
3/g 287.063 6557.6
i/2 287.456 6575.5
s/g 287.848 6593.5
3/4 288.241 6611.5
7/g 288.634 6629.6

92 289.027 6647.6
i/g 289.419 6665.7
1/4 289.812 6683.8
3/g 290.205 6701.9
y2 290.597 6720.1
5/g 290.990 6738.2
3/4 291.383 6756.4

1 7/g 291.775 6774.7

93 292.168 6792.9
i/g 292.561 6811.2
1/4 292.954 6829.5
3/g 293.346 6847.8
1/0 293.739 6866.1
Vs 294.132 6884.5
3/4 294.524 6902.9
7/g 294.917 6921.3

94 295.310 6939.8
i/s 295.702 6958.2
1/4 296.095 6976.7
3/g 296.488 6995.3
y2 296.881 7013.8
s/g 297.273 7032.4
3/ 297.666 7051.0
7/g 298.059 7069.6

95 298.451 7088.2
yg 298.844 7106.9
1/4 299.237 7125.6
34 299.629 7144.3
y2 300.022 7163.0
si 300.415 7181.8
34 300.807 7200.6
7/g 301.200 7219.4

96 301.593 7238.2
i/g 301.986 7257.1
1/4 302.378 7276.0
3/g 302.771 7294.9
i/2 303.164 7313.8
% 303.556 7332.8
3,4 303.949 7351.8
7/g 304.342 7370.8

97 304.734 7389.8
i/s 305.127 7408.9
1/4 305.520 7428.0
3/g 305.913 7447.1
i/2 306.305 7466.2
s/g 306.698 7485.3
3/4 307.091 7504.5
7/g 307.483 7523.7

98 307.876 7543.0
i/s 308.269 7562.2
1/4 308.661 7581.5
3/g 309.054 7600.8
y, 309.447 7620.1
s/g 309.840 7639.5
3/i 310.232 7658.9
7/g 310.625 7678.3

99 311.018 7697.7
i/g 311.410 7717.1
1/4 311.803 7736.6
3/g 312.196 7756.1
1/, 312.588 7775.6
s/g 312.981 7795.2
3/4 313.374 7814.8
7/8 313.767 7834.4

100 314.159 7854.0
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Engineering Data — Mathematical

Natural Trigonometric Functions

1 Sin | Cos | Tan | Cot

0'00' .00000 1.00000 .00000 CO 90’00' 1T00'
10 .00291 1.00000 .00291 343.774 50 10
20 .00582 .99998 .00582 171.885 40 20
30 .00873 .99996 .00873 114.589 30 30
40 .01164 .99993 .01164 85.940 20 40
50 .01454 .99989 .01455 68.750 10 50

l°00' .01745 .99985 .01746 57.290 89’00' 12’00'
10 .02036 .99979 .02036 49.104 50 10
20 .02327 .99973 .02328 42.964 40 20
30 .02618 .99966 .02619 38.188 30 30
40 .02908 .99958 .02910 34.368 20 40
50 .03199 .99949 .03201 31.242 10 50

2’00' .03490 .99939 .03492 28.636 88’00' 13’00'
10 .03781 .99929 .03783 26.432 50 10
20 .04071 .99917 .04075 24.542 40 20
30 .04362 .99905 .04366 22.904 30 30
40 .04653 .99892 .04658 21.470 20 40
50 .04943 .99878 .04949 20.206 10 50

3’00' .05234 .99863 .05241 19.081 87’00' 14’00'
10 .05524 .99847 .05533 18.075 50 10
20 .05814 .99831 .05824 17.169 40 20
30 .06105 .99813 .06116 16.350 30 30
40 .06395 .99795 .06408 15.605 20 40
50 .06685 .99776 .06700 14.924 10 50

4’00' .06976 .99756 .06993 14.301 86’00' 15’00'
10 .07266 .99736 .07285 13.727 50 10
20 .07556 .99714 .07578 13.197 40 20
30 .07846 .99692 .07870 12.706 30 30
40 .08136 .99668 .08163 12.251 20 40
50 .08426 .99644 .08456 11.826 10 50

5’00' .08716 .99619 .08749 11.430 85’00' 16’00'
10 .09005 .99594 .09042 11.059 50 10
20 .09295 .99567 .09335 10.712 40 20
30 .09585 .99540 .09629 10.385 30 30
40 .09874 .99511 .09923 10.078 20 40
50 .10164 .99482 .10216 9.788 10 50

6’00' .10453 .99452 .10510 9.514 84’00' 17’00'
10 .10742 .99421 .10805 9.255 50 10
20 .11031 .99390 .11099 9.010 40 20
30 .11320 .99357 .11394 8.777 30 30
40 .11609 .99324 .11688 8.556 20 40
50 .11898 .99290 .11983 8.345 10 50

7’00' .12187 .99255 .12278 8.144 83’00' 18’00'
10 .12476 .99219 .12574 7.953 50 10
20 .12764 .99182 .12869 7.770 40 20
30 .13053 .99144 .13165 7.596 30 30
40 .13341 .99106 .13461 7.429 20 40
50 .13629 .99067 .13758 7.269 10 50

8’00' .13917 .99027 .14054 7.115 82’00' 19’00'
10 .14205 .98986 .14351 6.968 50 1020 .14493 .98944 .14648 6.827 40 20
30 .14781 .98902 .14945 6.691 30 3040 .15069 .98858 .15243 6.561 20 4050 .15356 .98814 .15540 6.435 10 50

9'00' .15643 .98769 .15838 6.314 81’00' 20’00'10 .15931 .98723 .16137 6.197 50 1020 .16218 .98676 .16435 6.084 40 2030 .16505 .98629 .16734 5.976 30 3040 .16792 .98580 .17033 5.871 20 4050 .17078 .98531 .17333 5.769 10 50
10'00' .17365 .98481 j .17633 5.671 80’00' 21’00'10 .17651 .98430 .17933 5.576 50 1020 .17937 .98378 .18233 5.485 40 2030 .18224 .98325 .18534 5.396 30 3040 | .18509 .98272 .18835 5.309 20 4050 .18795 .98218 .19136 5.226 10 5011 00' .19081 .98163 .19438 5.1446 79 00' 22 00'

Cos I Sin Cot Tan t

| Sin

.19081

.19366

.19652

.19937

.20222

.20507

.20791

.21076

.21360

.21644

.21928

.22212

.22495

.22778

.23062

.23345

.23627

.23910

.24192

.24474

.24756

.25038

.25320

.25601

.25882

.26163

.26443

.26724

.27004

.27284

.27564

.27843

.28123

.28402

.28680

.28959

.29237

.29515

.29793

.30071

.30348

.30625

.30902

.31178

.31454

.31730

.32006

.32282

.32557

.32832

.33106

.33381

.33655

.33929

.34202

.34475

.34748

.35021
I .35293

.35565

.35837 !

.36108

.36379 J
I .36650

.36921
i .37191
I .37461

Cos

Cos Tan Cot

.98163 .19438 5.1446 79’00'

.98107 .19740 5.0658 50

.98050 .20042 4.9894 40

.97992 .20345 4.9152 30

.97934 .20648 4.8430 20

.97875 .20952 4.7729 10

.97815 .21256 4.7046 78’00'

.97754 .21560 4.6383 50

.97692 .21864 4.5736 40

.97630 .22169 4.5107 30

.97566 .22475 4.4494 20

.97502 .22781 4.3897 10

.97437 .23087 4.3315 77’00'

.97371 .23393 4.2747 50

.97304 .23700 4.2193 40

.97237 .24008 4.1653 30

.97169 .24316 4.1126 20

.97100 .24624 4.0611 10

.97030 .24933 4.0108 76’00'

.96959 .25242 3.9617 50

.96887 .25552 3.9136 40

.96815 .25862 3.8667 30

.96742 .26172 3.8208 20

.96667 .26483 3.7760 10

.96593 .26795 3.7321 75’00'

.96517 .27107 3.6891 50

.96440 .27419 3.6471 40

.96363 .27732 3.6059 30

.96285 .28046 3.5656 20

.96206 .28360 3.5261 10

.96126 .28675 3.4874 74’00'

.96046 .28990 3.4495 50

.95964 .29305 3.4124 40

.95882 .29621 3.3759 30

.95799 .29938 3.3402 20

.95715 .30255 3.3052 10

.95630 .30573 3.2709 73’00'

.95545 .30891 3.2371 50

.95459 .31210 3.2041 40

.95372 .31530 3.1716 30

.95284 .31850 3.1397 20

.95195 .32171 3.1084 10

.95106 .32492 3.0777 72’00'

.95015 .32814 3.0475 50

.94924 .33136 3.0178 40

.94832 .33460 2.9887 30

.94740 .33783 2.9600 20

.94646 .34108 2.9319 10

.94552 .34433 2.9042 71’00'

.94457 .34758 2.8770 50

.94361 .35085 2.8502 40

.94264 .35412 2.8239 30

.94167 .35740 2.7980 20

.94068 .36068 2.7725 10

.93969 .36397 2.7475 70’00'

.93869 .36727 2.7228 50

.93769 .37057 2.6985 40

.93667 .37388 2.6746 30

.935b5 .37720 2.6511 20

.93462 .38053 2.6279 10

.93358 .38386 2.6051 69'00'

.93253 .38721 2.5826 50

.93148 .39055 2.5605 40.93042 .39391 2.5387 30.92935 .39727 2.5172 20.92827 .40055 2.4960 10.92718 .40403 2.4751 68'00'
Sin Cot Tan ”■t-
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Natural Trigonometric Functions
4- 1 Sin Cos Tan Cot

22’00' .37461 .92718 .40403 2.4751 68’00'
10 .37730 .92609 .40741 2.4545 50
20 .37999 .92499 .41081 2.4342 40
30 .38268 .92388 .41421 2.4142 30
40 .38537 .92276 .41763 2.3945 20
50 .38805 .92164 .42105 2.3750 10

23’00' .39073 .92050 .42447 2.3559 67’00'
10 .39341 .91936 .42791 2.3369 50
20 .39608 .91822 .43136 2.3183 40
30 .39875 .91706 .43481 2.2998 30
40 .40142 .91590 .43828 2.2817 20
50 .40408 .91472 .44175 2.2637 10

24’00' .40674 .91355 .44523 2.2460 66’00'
10 .40939 .91236 .44872 2.2286 50
20 .41204 .91116 .45222 2.2113 40
30 .41469 .90996 .45573 2.1943 30
40 .41734 .90875 .45924 2.1775 20
50 .41998 .90753 .46277 2.1609 10

25’00' .42262 .90631 .46631 2.1445 65'00'
10 .42525 .90507 .46985 2.1283 50
20 .42788 .90383 .47341 2.1123 40
30 .43051 .90259 .47698 2.0965 30
40 .43313 .90133 .48055 2.0809 20
50 .43575 .90007 .48414 2.0655 10

26’00' .43837 .89879 .48773 2.0503 64’00'
10 .44098 .89752 .49134 2.0353 50
20 .44359 .89623 .49495 2.0204 40
30 .44620 .89493 .49858 2.0057 30
40 .44880 .89363 .50222 1.9912 20
50 .45140 .89232 .50587 1.9768 10

27’00' .45399 .89101 .50953 1.9626 63’00'
10 .45658 .88968 .51320 1.9486 50
20 .45917 .88835 .51688 1.9347 40
30 .46175 .88701 .52057 1.9210 30
40 .46433 .88566 .52427 1.9074 20
50 .46690 .88431 .52798 1.8940 10

28’00' .46947 .88295 .53171 1.8807 62’00'
10 .47204 .88158 .53545 1.8676 50
20 .47460 .88020 .53920 1.8546 40
30 .47716 .87882 .54296 1.8418 30
40 .47971 .87743 .54674 1.8291 20
50 .48226 .87603 .55051 1.8165 10

29’00' .48481 .87462 .55431 1.8041 61’00'
10 .48735 .87321 .55812 1.7917 50
20 .48989 .87178 .56194 1.7796 40
30 .49242 .87036 .56577 1.7675 30
40 .49495 .86892 .56962 1.7556 20
50 .49748 .86748 .57348 1.7438 10

30’00' .50000 .86603 .57735 1.7321 60’00'
10 .50252 .86457 .58124 1.7205 50
20 .50503 .86310 .58513 1.7090 40
30 .50754 .86163 .58905 1.6977 30
40 .51004 .86015 .59297 1.6864 20
50 .51254 .85866 .59691 1.6753 10

31’00' .51504 .85717 .60086 1.6643 59'00'
10 .51753 .85567 .60483 1.6534 50
20 .52002 .85416 .60881 1.6426 40
30 .52250 .85264 .61280 1.6319 30
40 .52498 .85112 .61681 1.6213 20
50 .52745 .84959 .62083 1.6107 10

32'00' .52992 .84805 .62487 1.6003 58 00'
10 .53238 .84650 .62892 1.5900 50
20 .53484 .84495 .63299 1.5798 40
30 .53730 .84339 .63707 1.5697 30
40 .53975 .84182 .64117 1.5597 20
50 .54220 .84025 .64528 1.5497 10

33’00' .54464 .83867 .64941 1.5399 57 00

Cos Sin I Cot Tan t

1 Sin Cos Tan Cot *
33’00' .54464 .83867 .64941 1.5399 I 57’00'

10 .54708 .83708 .65355 1.5301 50
20 .54951 .83549 .65771 1.5204 40
30 .55194 .83389 .66189 1.5108 30
40 .55436 .83228 .66608 1.5013 20
50 .55678 .83066 .67028 1.4919 10

34’00' .55919 .82904 .67451 1.4826 56’00'
10 .56160 .82741 .67875 1.4733 50
20 .56401 .82577 .68301 1.4641 40
30 .56641 .82413 .68728 1.4550 30
40 .56880 .82248 .69157 1.4460 20
50 .57119 .82082 .69588 1.4370 10

35’00' .57358 .81915 .70021 1.4282 55’00'
10 .57596 .81748 .70455 1.4193 50
20 .57833 .81580 .70891 1.4106 40
30 .58070 .81412 .71329 1.4020 30
40 .58307 .81242 .71769 1.3934 20
50 .58543 .81072 .72211 1.3848 10

36’00' .58779 .80902 .72654 1.3764 54’00'
10 .59014 .80730 .73100 1.3680 50
20 .59248 .80558 .73547 1.3597 40
30 .59482 .80386 .73996 1.3514 30
40 .59716 .80212 .74447 1.3432 20
50 .59949 .80038 .74900 1.3351 10

37’00' .60182 .79864 .75355 1.3270 53’00'
10 .60414 .79688 .75812 1.3190 50
20 .60645 .79512 .76272 1.3111 40
30 .60876 .79335 .76733 1.3032 30
40 .61107 .79158 .77196 1.2954 20
50 .61337 .78980 .77661 1.2876 10

38’00' .61566 .78801 .78129 1.2799 52’00'
10 .61795 .78622 .78598 1.2723 50
20 .62024 .78442 .79070 1.2647 40
30 .62251 .78261 .79544 1.2572 30
40 .62479 .78079 .80020 1.2497 20
50 .62706 .77897 .80498 1.2423 10

39’00' .62932 .77715 .80978 1.2349 51’00'
10 .63158 .77531 .81461 1.2276 50
20 .63383 .77347 .81946 1.2203 40
30 .63608 .77162 .82434 1.2131 30
40 .63832 .76977 .82923 1.2059 20
50 .64056 .76791 .83415 1.1988 10

40’00' .64279 .76604 .83910 1.1918 50’00'
10 .64501 .76417 .84407 1.1847 50
20 .64723 .76229 .84906 1.1778 40
30 .64945 .76041 .85408 1.1709 30
40 .65166 .75851 .85912 1.1640 20
50 .65386 .75661 .86419 1.1572 10

41’00' .65606 .75471 .86929 1.1504 49’00'
10 .65825 .75280 .87441 1.1436 50
20 .66044 .75088 .87955 1.1369 40
30 .66262 .74896 .88473 1.1303 30
40 .66480 .74703 .88992 1.1237 20
50 .66697 .74509 .89515 1.1171 10

42’00' .66913 .74314 .90040 1.1106 48 00'
10 .67129 .74120 .90569 1.1041 50
20 .67344 .73924 .91099 1.0977 40
30 .67559 .73728 .91633 1.0913 30
40 .67773 .73531 .92170 1.0850 20
50 .67987 .73333 .92709 1.0786 10

43'00' .68200 .73135 .93252 1.0724 47’00'
10 .68412 .72937 .93797 1.0661 50
20 .68624 .72737 .94345 1.0599 40
30 .68835 .72537 .94896 1.0538 30
40 .69046 .72337 .95451 1.0477 20
50 .69256 .72136 .96008 1.0416 10

44’00' .69466 .71934 .96569 1.0355 46'00'
10 .69675 .71732 .97133 1.0295 50
20 .69883 .71529 .97700 1.0236 40
30 .70091 .71325 .98270 1.0176 30
40 .70298 .71121 .98843 1.0117 20
50 .70505 .70916 .99420 1.0058 10

45'00' .70711 .70711 1.00000 1.0000 45’00'

Cos Sin Cot Tan t
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Engineering Data — Mathematical

Four-Place Logarithms to Base 10

The logarithms to base 1 0 of numbers between 1 and 1 0, correct to four
places, are given in the tables shown on this and the following page.

If the decimal point in the number is moved n
places to the right (or left), the value of n (or — n)
is added to the logarithm, thus:

log 3.14 =0.4969
log 314. =0.4969+2 or 2.4969
log .0314 = 0.4969—2, which may be written 2.4969

or 8.4969 — 10

If the given number has more than four significant
figures, it should be reduced to four figures, since
those beyond four figures will not affect the result
in four-place computations.
The logarithm of a number having four significant
figures must be interpolated by adding to the loga­
rithm of the three figure number, the amount under

the fourth figure, as read in the proportional parts
section of the table.
Thus, the logarithm of 3.1416 is found as follows:

a. Reduce the number to four significant figures: 3.142
b. The log of 3.14 is .4969
c. The value of the proportional part under 2

(the fourth figure) is 3
d. Then, the log 3.142 = 0.4969+.0003 or 0.4972

Natural logarithms: Many calculations make use
of natural logarithms (Base e = 2.7183). To con­
vert base 10 (common) logarithms to natural loga­
rithms, multiply the value for the former by 2.30258.
Natural logarithms are also called Hyperbolic or
Naperian logarithms.

log ab = log a+log b
Iog| = log a—log b

log an = n log a
log

n

N 0 1 2 3 4 5 6 7 8 9
Proportional Parts

123456789

1.0
1.1
1.2
1.3
1.4

1.5
1.6
1.7
1.8
1.9

2.0
2.1
2.2
2.3
2.4

2.5
2.6
2.7
2.8
2.9

3.0
3.1
3.2
3.3
3.4

3.5
3.6
3.7
3.8
3.9

0000
0414
0792
1139
1461

1761
2041
2304
2553
2788

3010
3222
3424
3617
3802

3979
4150
4314
4472
4624

4771
4914
5051
5185
5315

5441
5563
5682
5798
5911

0043
0453
0828
1173
1492

1790
2068
2330
2577
2810

3032
3243
3444
3636
3820

3997
4166
4330
4487
4639

4786
4928
5065
5198
5328

5453
5575
5694
5809
5922

0086
0492
0864
1206
1523

1818
2095
2355
2601
2833

3054
3263
3464
3655
3838

4014
4183
4346
4502
4654

4800
4942
5079
5211
5340

5465
5587
5705
5821
5933

0128
0531
0899
1239
1553

1847
2122
2380
2625
2856

3075
3284
3483
3674
3856

4031
4200
4362
4518
4669

4814
4955
5092
5224
5353

5478
5599
5717
5832
5944

______

0170
0569
0934
1271
1584

1875
2148
2405
2648
2878

3096
3304
3502
3692
3874

4048
4216
4378
4533
4683

4829
4969
5105
5237
5366

5490
5611
5729
5843
5955

0212
0607
0969
1303
1614

1903
2175
2430
2672
2900

3118
3324
3522
3711
3892

4065
4232
4393
4548
4698

4843
4983
5119
5250
5378

5502
5623
5740
5855
5966

0253
0645
1004
1335
1644

1931
2201
2455
2695
2923

3139
3345
3541
3729
3909

4082
4249
4409
4564
4713

4857
4997
5132
5263
5391

5514
5635
5752
5866
5977

0294
0682
1038
1367
1673

1959
2227
2480
2718
2945

3160
3365
3560
3747
3927

4099
4265
4425
4579
4728

4871
5011
5145
5276
5403

5527
5647
5763
5877
5988

0334
0719
1072
1399
1703

1987
2253
2504
2742
2967

3181
3385
3579
3766
3945

4116
4281
4440
4594
4742

4886
5024
5159
5289
5416

5539
5658
5775
5888
5999

0374
0755
1106
1430
1732

2014
2279
2529
2765
2989

3201
3404
3598
3784
3962

4133
4298
4456
4609
4757

4900
5038
5172
5302
5428

5551
5670
5786
5899
6010

4 8 12 17 21 25 29 33 37
4 8 11 15 19 23 26 30 34
3 7 10 14 17 21 24 28 31
3 6 10 13 16 19 23 26 29
3 6 9 12 15 18 21 24 27

3 6 8 11 14 17 20 22 25
3 5 8 11 13 16 18 21 24
2 5 7 10 12 15 17 20 22
2 5 7 9 12 14 16 19 21
2 4 7 9 11 13 16 18 20

2 4 6 8 11 13 15 17 19
2 4 6 8 10 12 14 16 18
2 4 6 8 10 12 14 15 17
2 4 6 7 9 11 13 15 17
2 4 5 7 9 11 12 14 16

2 3 5 7 9 10 12 14 15
2 3 5 7 8 10 11 13 15
2 3 5 6 8 9 11 13 14
2 3 5 6 8 9 11 12 14
1 3 4 6 7 9 10 12 13

1 3 4 6 7 9 10 11 13
1 3 4 6 7 8 10 11 12
1 3 4 5 7 8 9 11 12
1 3 4 5 6 8 9 10 12
1 3 4 5 6 8 9 10 11

1 2 4 5 6 7 9 10 11
1 2 4 5 6 7 8 10 11
1 2356789 10
1 2356789 10
1 2345789 10

N 0 1 2 3 4 5 6 7
______

8 9 123456789
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Four-Place Logarithms to Base 10

0 1 2 3 4
. Proportional Parts

N 5 6 7 8 9 123456789

4.0
4.1
4.2
4.3
4.4

4.5
4.6
4.7
4.8
4.9

5.0
5.1
5.2
5.3
5.4

5.5
5.6
5.7
5.8
5.9

6.0
6.1
6.2
6.3
6.4

6.5
6.6
6.7
6.8
6.9

7.0
7.1
7.2
7.3
7.4

7.5
7.6
7.7
7.8
7.9

8.0
8.1
8.2
8.3
8.4

8.5
8.6
8.7
8.8
8.9

9.0
9.1
9.2
9.3
9.4

9.5
9.6

6021
6128
6232
6335
6435

6532
6628
6721
6812
6902

6990
7076
7160
7243
7324

7404
7482
7559
7634
7709

7782
7853
7924
7993
8062

8129
8195
8261
8325
8388

8451
8513
8573
8633
8692

8751
8808
8865
8921
8976

9031
9085
9138
9191
9243

9294
9345
9395
9445
9494

9542
9590
9638
9685
9731

9777
9823

6031
6138
6243
6345
6444

6542
6637
6730
6821
6911

6998
7084
7168
7251
7332

7412
7490
7566
7642
7716

7789
7860
7931
8000
8069

8136
8202
8267
8331
8395

8457
8519
8579
8639
8698

8756
8814
8871
8927
8982

9036
9090
9143
9196
9248

9299
9350
9400
9450
9499

9547
9595
9643
9689
9736

9782
9827

6042
6149
6253
6355
6454

6551
6646
6739
6830
6920

7007
7093
7177
7259
7340

7419
7497
7574
7649
7723

7796
7868
7938
8007
8075

8142
8209
8274
8338
8401

8463
8525
8585
8645
8704

8762
8820
8876
8932
8987

9042
9096
9149
9201
9253

9304
9355
9405
9455
9504

9552
9600
9647
9694
9741

9786
9832

6053
6160
6263
6365
6464

6561
6656
6749
6839
6928

7016
7101
7185
7267
7348

7427
7505
7582
7657
7731

7803
7875
7945
8014
8082

8149
8215
8280
8344
8407

8470
8531
8591
8651
8710

8768
8825
8882
8938
8993

9047
9101
9154
9206
9258

9309
9360
9410
9460
9509

9557
9605
9652
9699
9745

9791
9836

6064
6170
6274
6375
6474

6571
6665
6758
6848
6937

7024
7110
7193
7275
7356

7435
7513
7589
7664
7738

7810
7882
7952
8021
8089

8156
8222
8287
8351
8414

8476
8537
8597
8657
8716

8774
8831
8887
8943
8998

9053
9106
9159
9212
9263

9315
9365
9415
9465
9513

9562
9609
9657
9703
9750

9795
9841
9886
9930
9974

6075
6180
6284
6385
6484

6580
6675
6767
6857
6946

7033
7118
7202
7284
7364

7443
7520
7597
7672
7745

7818
7889
7959
8028
8096

8162
8228
8293
8357
8420

8482
8543
8603
8663
8722

8779
8837
8893
8949
9004

9058
9112
9165
9217
9269

9320
9370
9420
9469
9518

9566
9614
9661
9708
9754

9800
9845
9890
9934
9978

6085
6191
6294
6395
6493

6590
6684
6776
6866
6955

7042
7126
7210
7292
7372

7451
7528
7604
7679
7752

7825
7896
7966
8035
8102

8169
8235
8299
8363
8426

8488
8549
8609
8669
8727

8785
8842
8899
8954
9009

9063
9117
9170
9222
9274

9325
9375
9425
9474
9523

9571
9619
9666
9713
9759

9805
9850
9894
9939
9983

6096
6201
6304
6405
6503

6599
6693
6785
6875
6964

7050
7135
7218
7300
7380

7459
7536
7612
7686
7760

7832
7903
7973
8041
8109

8176
8241
8306
8370
8432

8494
8555
8615
8675
8733

8791
8848
8904
8960
9015

9069
9122
9175
9227
9279

9330
9380
9430
9479
9528

9576
9624
9671
9717
9763

9809
9854
9899
9943
9987

6107
6212
6314
6415
6513

6609
6702
6794
6884
6972

7059
7143
7226
7308
7388

7466
7543
7619
7694
7767

7839
7910
7980
8048
8116

8182
8248
8312
8376
8439

8500
8561
8621
8681
8739

8797
8854
8910
8965
9020

9074
9128
9180
9232
9284

9335
9385
9435
9484
9533

9581
9628
9675
9722
9768

9814
9859
9903
9948
9991

6117
6222
6325
6425
6522

6618
6712
6803
6893
6981

7067
7152
7235
7316
7396

7474
7551
7627
7701
7774

7846
7917
7987
8055
8122

8189
8254
8319
8382
8445

8506
8567
8627
8686
8745

8802
8859
8915
8971
9025

9079
9133
9186
9238
9289

9340
9390
9440
9489
9538

9586
9633
9680
9727
9773

9818
9863
9908
9952
9996

12345689 10
123456789
123456789
123456789
123456789

123456789
123456778
123455678
123445678
123445678

123345678
123345678
122345677
122345667
122345667

122345567
122345567
122345567
112344567
1 1 2 3 4 4 5 6 7

1 12344566
1 1 2 3 4 4 5 6 6
1 1 2 3 3 4 5 6 6
1 1 2 3 3 4 5 5 6
1 1 2 3 3 4 5 5 6

1 1 2 3 3 4 5 5 6
1 1 2 3 3 4 5 5 6
1 1 2 3 3 4 5 5 6
1 1 2 3 3 4 4 5 6
1 1 2 2 3 4 4 5 6

1 1 2 2 3 4 4 5 6
1 1 2 2 3 4 4 5 5
1 1 2 2 3 4 4 5 5
1 1 2 2 3 4 4 5 5
1 1 2 2 3 4 4 5 5

1 1 2 2 3 3 4 5 5
1 1 2 2 3 3 4 5 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5

1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5

1 1 2 2 3 3 4 4 5
1 1 2 2 3 3 4 4 5
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4

0 1 1 2 2 3 3 4 4
011223344
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4

0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4
0 1 1 2 2 3 3 4 4

'01 1 2 2 3 3 4 4
0 1 1 2 2 3 3 3 4

9.7
9.8
9.9

9868
9912
9956

9872
9917
9961

9877
9921
9965

9881
9926
9969

Fn |

N 0 1 2 3 4 5 6 7 8 9 123456789
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 Engineering Data - Machemat!r,,

Mensuration of Plane Figures

AD - m DC = n

A, B and C are angles

Right Triangle
Angles A + B = 90°
sin A = -c

A bcos A = -c

tan A = T
b

a2 + b2 = c2

Area = JAab

Oblique Triangle
Given Required Formulas

A,B,a C, b,c C = 180° — A — B; b = . c = ±gjnC
sin A sin A

b,c,A B,C,a n c2 + a2 — b2 „ a2 + b2 — c2cos B =-----=--------; cos C ------ ---------2ac 2ab
a2 = b2 + c2 — 2bc cos A; h = c sin A
m = c cos A; n = b — m; a2 = h2 + n2

a,c,A B, C,b sin C = sin A x B = 180° — A — Ca
, sin B ., ,0 = a——-r- Note: in some cases, two val-

Sin A ues for B, C and b are possible.

a, b, c A sin - = 1 /(s ~ - c) A _ i /s (s — a)
2 \ bxc co° 2 p bxc

A i /(s — b) (s — c)tan2-|/ s(s —a) ? s — y(a + b + c)

a, b, c m, n c2 + b2 - a2 a2 + b2 — c2
m~ 2b >n~ 2b

Circle
B = Angle in Degrees
A - Length of Arc

Circumference = irZ) = 2irR
Area = irR2

. irRB
~"180

C = 2]/2HR-H2 = 2Rsin%

H=R- i^]/47?=-C2 = 2R sin21

E =R-H
Area of Sector = i/£2?A
Area of Segment = yRA — %EC

Trigonometric Formulas

sin2 a + cos2 a = 1 tan a - sin a ,tdn a — —— sec- a — tan- a = 1

EnB>neering Data — Conversion and Equivalents
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Equivalents — General

Measure
1 in. = 25.4 mm
1 in. = 2.54 cm

1 mm = 0.039 37 in.
1 mm = 0.003 28 ft
1 micron = 0.000 001 meter

1 ft = 304.8 mm
1 ft = 30.48 cm

1 sq in. = 6.4516 sq cm
1 sq cm = 0.155 sq in.
1 sq cm = 0.001 08 sq ft
1 sq ft = 929.03 sq cm

Circumference
of a circle = 2irr = rrd

Area of a circle = ?rr2 =

Weight
1 kg = 2.205 lb
1 cu in. of water (60 F) = 0.073 551 cu in. of mercury (32 F)
1 cu in. of mercury (32 F) = 13.596 cu in. of water (60 F)
1 cu in. of mercury (32 F) = 0.4905 lb

Velocity
1 ft per sec = 0.3048 m per sec
1 m per sec = 3.2808 ft per sec

Density
1 lb per cu in. = 27.68 gram per cu cm
1 gr per cu cm = 0.03613 lb per cu in.
1 lb per cu ft = 16.0184 kg per cu m
1 kg per cu m = 0.06243 lb per cu ft

Physical Constants
Base of Natural Logarithms (e)  2.718 281 8285
Acceleration of Gravity (g) 32.174 ft/sec2 (980.665 cm sec2)
Pi M  3.141 592 6536

Degrees Degrees Degrees Degrees
Kelvin Rankine Centigrade Fahrenheit

Absolute Zero............................................. 0 0 - 273.16 - 459.69
Water Freezing Point (14.696 psia)....... . . . 273.16 491.69 0 32
Water Boiling Point (14.696 psia)....... ... 373.16 671.69 100 212

Heat Transfer
1 Btu per sq ft = 0.2712 gram calorie per sq cm
1 Btu per hr per sq ft per F = 4.88 kg calorie per hr per sq meter per C
1 Btu per hr per sq ft per F = 0.000 1355 gram calorie per sec per sq cm per C

1 gram calorie per sq cm = 3.687 Btu per sq ft
1 kg calorie per hr per sq meter per C = 0.205 Btu per hr per sq ft per F
1 gram calorie per sec per sq cm per C — 7380 Btu per hr per sq ft per F

Thermal Conductivity
1 Btu per sq ft per inch = 0.6892 gram calorie per sq cm per cm
1 Btu per hr per sq ft per F per inch = 0.000 3445 gram calorie per sec per sq cm per C per cm
1 Btu per hr per sq ft per F per foot = 0.004 13 gram calorie per sec per sq cm per C per cm

1 gram calorie per sq cm per cm — 1.451 Btu per sq ft per inch
1 gram calorie per sec per sq cm per C per cm = 2903 Btu per hr per sq ft per F per inch
1 gram calorie per sec per sq cm per C per cm = 242.13 Btu per hr per sq ft per F per foot 31
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Linear Conversion

Fractions of an Inch
To Decimals of an Inch and to Millimeters

y8

%

%

y2

Fraction Decimal Millimeter

¥64 ■ ■ • ■ .015625 0.39688
¥32 ............. .03125 0.79375

¥64 ■ ■ • • .046875 1.19063
¥16 .0625 1.58750

¥64 • • • • .078125 1.98438
¥32 ............. .09375 2.38125

¥64 ■ • • ■ .109375 2.77813
.125 3.17501

¥64 ■ • • • .140625 3.57188
¥32 ............. .15625 3.96876

n/64 .... .171875 4.36563
¥16 .1875 4.76251

'¥64 .... .203125 5.15939
¥32 ............. .21875 5.55626

>¥64 .... .234375 5.95314
.25 6.35001

”/64 ..•• .265625 6.74689
¥32 ............. .28125 7.14376

*¥64 .... .296875 7.54064
¥16 ...................... .3125 7.93752

2¥64 .... .328125 8.33439
1 ¥32 ............. .34375 8.73127

2¥64 .... .359375 9.12814
.375 9.52502

2¥64 • • • • .390625 9.92189
1 ¥32 ............. .40625 10.31877

2¥64 • • • • .421875 10.71565
¥16 ...................... .4375 11.11252

2¥C4 • • • • .453125 11.50940
>¥32 ............. .46875 11.90627

3¥g4 .... .484375 12.30315
.5 12.70002

Decimal MillimeterFraction

33/64 • • • .515625 13.09690
'¥32 .53125 13.49378

3¥fi4 • • • .546875 13.89065
¥16 ............ .5625 14.28753

37/64 • • • .578125 14.68440
.59375 15.08128

3¥64 • ■ • .609375 15.47816
% ....... .625 15.87503

4¥64 • - • .640625 16.27191
2 ¥32 .65625 16.66878

4¥64 ■ ■ ■ .671875 17.06566
I1 ¥16 .6875 17.46253

4¥64 - - • .703125 17.85941
2 ¥32 .71875 18.25629

47/64 • • • .734375 18.65316
3/4 .75 19.05004

4¥64 • • • .765625 19.44691
2¥>2 .... . . . .78125 19.84379

5¥64 • • • .796875 20.24066
*¥16 .8125 20.63754

53/64 • • • .828125 21.03442
2¥32 .84375 21.43129

S¥64 • ■ • .859375 21.82817
'/s .875 22.22504

57/64 • • ■ .890625 22.62192
2¥32 .90625 23.01880

5¥64 • • ■ .921875 23.41567
’¥16 .9375 23.81255

6¥64 ■ • .953125 24.20942
3¥>2 .96875 24.60630

63/g4 • ■ .984375 25.00317
1 1.0 25.40005

Engineering Data — Conversion and Equivalents
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Linear Conversion

Inches to Millimeters

(1 inch = 25.4 millimeters)

¥16 % ¥16 ¥4 ¥16 % ¥16 ’/2

0 0.0
1 25.4
2 50.8
3 76.2
4 101.6

5 127.0
6 152.4
7 177.8
8 203.2
9 228.6

10 254.0
11 279.4
12 304.8
13 330.2
14 355.6

15 381.0
16 406.4
17 431.8
18 457.2
19 482.6

20 508.0
21 533.4
22 558.8
23 584.2
24 609.6

25 635.0
26 660.4
27 685.8
28 711.2
29 736.6

30 762.0
31 787.4
32 812.8
33 838.2
34 863.6

35 889.0
36 914.4
37 939.8
38 965.2
39 990.6

40 1016.0
41 1041.4
42 1066.8
43 1092.2
44 1117.6

45 1143.0
46 1168.4
47 1193.8
48 1219.2
49 1244.6
50 1270.0

1.6
27.0
52.4
77.8

103.2

128.6
154.0
179.4
204.8
230.2

255.6
281.0
306.4
331.8
357.2

382.6
408.0
433.4
458.8
484.2

509.6
535.0
560.4
585.8
611.2

636.6
662.0
687.4
712.8
738.2

763.6
789.0
814.4
839.8
865.2

890.6
916.0
941.4
966.8
992.2

1017.6
1043.0
1068.4
1093.8
1119.2

1144.6
1170.0
1195.4
1220.8
1246.2

3.2
28.6
54.0
79.4

104.8

130.2
155.6
181.0
206.4
231.8

257.2
282.6
308.0
333.4
358.8

384.2
409.6
435.0
460.4
485.8

511.2
536.6
562.0
587.4
612.8

638.2
663.6
689.0
714.4
739.8

765.2
790.6
816.0
841.4
866.8

892.2
917.6
943.0
968.4
993.8

1019.2
1044.6
1070.0
1095.4
1120.8

1146.2
1171.6
1197.0
1222.4
1247.8

1271.6 1273.2

4.8
30.2
55.6
81.0

106.4

131.8
157.2
182.6
208.0
233.4

258.8
284.2
309.6
335.0
360.4

385.8
411.2
436.6
462.0
487.4

512.8
538.2
563.6
589.0
614.4

639.8
665.2
690.6
716.0
714.4

766.8
792.2
817.6
843.0
868.4

893.8
919.2
944.6
970.0
995.4

1020.8
1046.2
1071.6
1097.0
1122.4

1147.8
1173.2
1198.6
1224.0 S
1249.4 j

1274.8

6.4
31.8
57.2
82.6

108.0

133.4
158.8
184.2
209.6
235.0

260.4
285.8
311.2
336.6
362.0

387.4
412.8
438.2
463.6
489.0

514.4
539.8
565.2
590.6
616.0

641.4
666.8
692.2
717.6
743.0

768.4
793.8
819.2
844.6
870.0

895.4
920.8
946.2
971.6
997.0

1022.4
1047.8
1073.2
1098.6
1124.0

1149.4
1174.8
1200.2

;1225.6 ■
1251.0

1276.4 '

7.9
33.3
58.7
84.1

109.5

134.9
160.3
185.7
211.1
236.5

261.9
287.3
312.7
338.1
363.5

388.9
414.3
439.7
465.1
490.5

515.9
541.3
566.7
592.1
617.5

642.9
668.3
693.7
719.1
744.5

769.9
795.3
820.7
846.1
871.5

896.9
922.3
947.7
973.1
998.5

1023.9
1049.3
1074.7
1100.1
1125.5

9.5
34.9
60.3
85.7

111.1

136.5
161.9
187.3
212.7
238.1

263.5
288.9
314.3
339.7
365.1

390.5
415.9
441.3
466.7
492.1

517.5
542.9
568.3
593.7
619.1

644.5
669.9
695.3
720.7
746.1

771.5
796.9
822.3
847.7
873.1

898.5
923.9
949.3
974.7

1000.1

11.1
36.5
61.9
87.3

112.7

138.1
163.5
188.9
214.3
239.7

265.1
290.5
315.9
341.3
366.7

392.1
417.5
442.9
468.3
493.7

519.1
544.5
569.9
595.3
620.7

646.1
671.5
696.9
722.3
747.7

773.1
798.5
823.9
849.3
874.7

900.1
925.5
950.9
976.3

1001.7

12.7
38.1
63.5
88.9

114.3

139.7
165.1
190.5
215.9
241.3

266.7
292.1
317.5
342.9
368.3

393.7
419.1
444.5
469.9
495.3

520.7
546.1
571.5
596.9
622.3

647.7
673.1
698.5
723.9
749.3

774.7
800.1
825.5
850.9
876.3

901.7
927.1
952.5
977.9

1003.3

1028.7
11054.1
51079.5
11104.9
11130.3

1025.5
1050.9
1076.3
1101.7
1127.1

1150.9 1152.5
1176.3 1177.9
1201.7 1203.3
1227.1 1228.7
1252.5 .1254.1

1277.9 1279.5

1027.1
1052.5
1077.9
1103.3

11128.7

11154.1 |1155.7
1179.5 1181.1
1204.9 1206.5
1230.3 1231.9
1255.7 1257.3

1281.1 1282.7

¥16 % U/1G ¥4 13/ig % | *%«

14.3 15.9 17.5 19.1 20.6
| 22.2 23.8

39.7 41.3 42.9 44.5 46.0 1 47.6 49.2
65.1 66.7 68.3 69.9 71.4 | 73.0 74.6
90.5 92.1 93.7 95.3 96.8 98.4 100.0

115.9 117.5 119.1 120.7 122.2 123.8 125.4

141.3 142.9 144.5 146.1 147.6 149.2 150.8
166.7 168.3 169.9 171.5 173.0 174.6 176.2
192.1 193.7 195.3 196.9 198.4 200.0 201.b
217.5 219.1 220.7 222.3 223.8 225.4 227.0
242.9 244.5 246.1 247.7 249.2 250.8 252.4

268.3 269.9 271.5 273.1 274.6 276.2 277.8
293.7 295.3 296.9 298.5 300.0 301.b 303.2
319.1 320.7 322.3 323.9 325.4 327.0 328.b
344.5 346.1 347.7 349.3 350.8 352.4 354.0
369.9 371.5 373.1 374.7 376.2 377.8 379.4

395.3 396.9 398.5 400.1 401.6 403.2 404.8
420.7 422.3 423.9 425.5 427.0 428.b 430.2
446.1 447.7 449.3 450.9 452.4 454.0 455.6
471.5 473.1 474.7 476.3 477.8 479.4 481.0
496.9 498.5 500.1 501.7 503.2 504.8 506.4

522.3 523.9 525.5 527.1 528.6 530.2 531.8
547.7 549.3 550.9 552.5 554.0 555.6 557.2
573.1 574.7 576.3 577.9 579.4 581.0 582.6
598.5 600.1 601.7 603.3 604.8 606.4 608.0
623.9 625.5 627.1 628.7 630.2 b31.8 633.4

649.3 650.9 652.5 654.1 655.6 657.2 658.8
674.7 676.3 677.9 679.5 681.0 682.6 684.2
700.1 701.7 703.3 704.9 70b.4 708.0 709.6
725.5 727.1 728.7 730.3 731.8 733.4 735.0
750.9 752.5 754.1 755.7 757.2 758.8 760.4

776.3 777.9 779.5 781.1 782.6 784.2 785.8
801.7 803.3 804.9 806.5 808.0 809.6 811.2
827.1 828.7 830.3 831.9 833.4 ' 835.0 836.6
852.5 854.1 855.7 857.3 858.8 8b0.4 862.0
877.9 879.5 881.1 882.7 884.2 885.8 887.4

903.3 904.9 906.5 908.1 909.6 911.2 912.8
928.7 930.3 931.9 933.5 935.0 93b.b 938.2
954.1 955.7 957.3 958.9 960.4 9b2.0 963.b
979.5 981.1 982.7 984.3 985.8 987.4 989.0

1004.9 1006.5 1008.1 1009.7 1011.2 1012.8 1014.4

1030.3 1031.9 1033.5 1035.1 1036.6 1038.2 1039.8
1055.7 1057.3 1058.9 1060.5 1062.0 : 1063.6 1065.2
1081.1 1082.7 1084.3 1085.9 1087.4 1089.0 1090.6
1106.5 1108.1 1109.7 1111.3 1112.8 1114.4 1116.0
1131.9 1133.5 1135.1 1136.7 1138.2 1139.8 1141.4

1157.3 1158.9 1160.5 1162.1 1163.6 1165.2
1182.7 1184.3 1185.9 1187.5 1189.0 1190.6 1192.2
1208.1 1209.7 1211.3 1212.9 1214.4 121b.0 1217.6 (fyiO
1233.5 1235.1 1236.7 1238.3 1239.8 1241.4 1243.0 ■■■
1258.9 1260.5 1262.1 1263.7 1265.2 1266.8 1268.4

1284.3 1285.9 1287.5 1289.1 1290.6 1292.2 1293.8
_____
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Engineering Data — Conversion and Equiva|Pnr,

Linear Conversion

Decimals of an Inch to Millimeters
(0.10 inch = 2.54 millimeters)

Inches 0.00 .01 .02 .03 .04 .05 .06 .07 .08 .09 Inches

0.00
.10
.20
.30
.40

0.00
2.54
5.08
7.62

10.16

0.25
2.79
5.33
7.87

10.41

0.51
3.05
5.59
8.13

10.67

0.76
3.30
5.84
8.38

10.92

1.02
3.56
6.10
8.64

11.18

1.27
3.81
6.35
8.89

11.43

1.52
4.06
6.60
9.14

11.68

1.78
4.32
6.86
9.40

11.94

2.03
4.57
7.11
9.65

12.19

2.29
4.83
7.37
9.91

12.45

0.00~
.10
.20
.30
.40

.50

.60

.70

.80

.90

12.70
15.24
17.78
20.32
22.86

12.95
15.49
18.03
20.57
23.11

13.21
15.75
18.29
20.83
23.37

13.46
16.00
18.54
21.08
23.62

13.72
16.26
18.80
21.34
23.88

13.97
16.51
19.05
21.59
24.13

14.22
16.76
19.30
21.84
24.38

14.48
17.02
19.56
22.10
24.64

14.73
17.27
19.81
22.35
24.89

14.99
17.53
20.07
22.61
25.15

.50

.60

.70

.80

.90

Millimeters to Inches
(1 millimeter = 0.03937 inch)

Millimeters 5 6 7 Millimeters

0
10
20
30
40

50
60
70
80
90

100
110
120
130
140

150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

300
310
320
330

370
380
390

0.00
0.39
0.79
1.18
1.57

0.039
0.43
0.83
1.22
1.61

1.97 2.01
2.36 2.40
2.76 2.80
3.15 3.19
3.54 3.58

3.94 3.98
4.33 4.37
4.72 4.76
5.12 5.16
5.51 5.55

5.91 5.94
6.30 6.34
6.69 6.73
7.09 7.13
7.48 7.52

7.87 7.91
8.27 8.31
8.66 8.70
9.06 9.09
9.45 9.49

9.84 9.88
10.24 10.28
10.63 10.67
11.02 11.06
11.42 11.46

11.81 11.85
12.20 12.24
12.60 12.64
12.99 13.03
13.39 13.43

13.78 13.82
14.17 14.21
14.57 14.61
14.96 ! 15.00
15.35 1 15.39

0.079 0.118 0.157 0.197 0.236 0.276 0.315 0.354 0
0.47 0.51 0.55 0.59 0.63 0.67 0.71 0.75 10
0.87 0.91 0.94 0.98 1.02 1.06 1.10 1.14 20
1.26 1.30 1.34 1.38 1.42 1.46 1.50 1.54 30
1.65 1.69 1.73 1.77 1.81 1.85 1.89 1.93 40

2.05 2.09 2.13 2.17 2.20 2.24 2.28 2.32 50
2.44 2.48 2.52 2.56 2.60 2.64 2.68 2.72 60
2.83 2.87 2.91 2.95 2.99 3.03 3.07 3.11 70
3.23 3.27 3.31 3.35 3.39 3.43 3.46 3.50 803.62 3.66 3.70 3.74 3.78 3.82 3.86 3.90 90
4.02 4.06 4.09 4.13 4.17 4.21 4.25 4.29 1004.41 4.45 4.49 4.53 4.57 4.61 4.65 4.69 1104.80 4.84 4.88 4.92 4.96 5.00 5.04 5.08 1205.20 5.24 5.28 5.31 5.35 5.39 5.43 5.47 1305.59 5.63 5.67 5.71 5.75 5.79 5.83 5.87 140
5.98
6.38
6.77
7.17
7.56

6.02
6.42
6.81
7.20
7.60

6.06
6.46
6.85
7.24
7.64

6.10
6.50
6.89
7.28
7.68

6.14
6.54
6.93
7.32
7.72

6.18
6.57
6.97
7.36
7.76

6.22
6.61
7.01
7.40
7.80

6.26
6.65
7.05
7.44
7.83

150
160
170
180
190

7.95
8.35
8.74
9.13
9.53

7.99
8.39
8.78
9.17
9.57

8.03
8.43
8.82
9.21
9.61

8.07
8.46
8.86
9.25
9.65

8.11
8.50
8.90
9.29
9.69

8.15
8.54
8.94
9.33
9.72

8.19
8.58
8.98
9.37
9.76

8.23
8.62
9.02
9.41
9.80

200
210
220
230
240

9.92
10.31

9.96
10.35

10.00
10.39

10.04
10.43
in 83

10.08 10.12 10.16 10.20 250
10.71 10.75 10.79 10.47

10.87
11.26
11.65

10.51 10.55 10.59 260
11.10 11.14 11.18 11 ?? 10.91 10.94 10.98 270
11.50 11.54 11.57 11.61 11.30

11.69
11.34
11.73

11.38
11.77

280
290

11.89
12.28

11.93
12.32

11.97
12.36

12.01
12.40
1 ? 80

12.05 12.09 12.13 12.17 300
12.68 12.72 12.76 12.44 12.48 12.52 12.56 310
13.07 13.11 13.15 13 19

12.83 12.87 12.91 12.95 320
13.46 13.50 13.54 13.58

13.23
13.62 13.27

13.66
13.31
13.70

13.35
13.74

330
340

13.86
14.25

13.90
14.29

13.94
14.33 13.98

14 17 14.02
14.41
14.80
15.20
15.59

14.06 14.09 14.13 350
14.65
15.04
15.43

14.69
15.08
15.47

14.72
15.12
15.51

continued o

14.76
15.16

1 15.S5
n nextpage

14.45
14.84
15.24

_ 15.63

14.49
14.88
15.28
15.67

14.53
14.92
15.31
15.71

360
370
380
390
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Linear Conversion

Millimeters to Inches — cont.

Millimeters 0 1 2 3 4 5 6 7 8 9 : Millimeters

400 15.75 15.79 15.83 15.87 15.91 15.94 15.98 16.02 16.06 16.10 400
410 16.14 16.18 16.22 16.26 16.30 16.34 16.38 16.42 16.46 16.50 410
420 16.54 16.57 16.61 16.65 16.69 16.73 16.77 16.81 16.85 16.89 420
430 16.93 16.97 17.01 17.05 17.09 17.13 17.17 17.20 17.24 17.28 430
440 17.32 17.36 17.40 17.44 17.48 17.52 17.56 17.60 17.64 17.68 440

450 17.72 17.76 17.80 17.83 17.87 17.91 17.95 17.99 18.03 18.07 450
460 18.11 18.15 18.19 18.23 18.27 18.31 18.35 18.39 18.43 18.46 460
470 18.50 18.54 18.58 18.62 18.66 18.70 18.74 18.78 18.82 18.86 470
480 18.90 18.94 18.98 19.02 19.06 19.09 19.13 19.17 19.21 19.25 480
490 19.29 19.33 19.37 19.41 19.45 19.49 19.53 19.57 19.61 19.65 490

500 19.69 19.72 19.76 19.80 19.84 19.88 19.92 19.96 20.00 20.04 500
510 20.08 20.12 20.16 20.20 20.24 20.28 20.31 20.35 20.39 20.43 510
520 20.47 20.51 20.55 20.59 20.63 20.67 20.71 20.75 20.79 20.83 520
530 20.87 20.91 20.94 20.98 21.02 21.06 21.10 21.14 21.18 21.22 530
540 21.26 21.30 21.34 21.38 21.42 21.46 21.50 21.54 21.58 21.61 540

550 21.65 21.69 21.73 21.77 21.81 21.85 21.89 21.93 21.97 22.01 550
560 22.05 22.09 22.13 22.17 22.20 22.24 22.28 22.32 22.36 22.40 560
570 22.44 22.48 22.52 22.56 22.60 22.64 22.68 22.72 22.76 22.80 570
580 22.83 22.87 22.91 22.95 22.99 23.03 23.07 23.11 23.15 23.19 580
590 23.23 23.27 23.31 23.35 23.39 23.43 23.46 23.50 23.54 23.58 590

600 23.62 23.66 23.70 23.74 23.78 23.82 23.86 23.90 23.94 23.98 600
610 24.02 24.06 24.09 24.13 24.17 24.21 24.25 24.29 24.33 24.37 610
620 24.41 24.45 24.49 24.53 24.57 24.61 24.65 24.68 24.72 24.76 620
630 24.80 24.84 24.88 24.92 24.96 25.00 25.04 25.08 25.12 25.16 630
640 25.20 25.24 25.28 25.31 25.35 25.39 25.43 25.47 25.51 25.55 640

650 25.59 25.63 25.67 25.71 25.75 25.79 25.83 25.87 25.91 25.94 650
660 25.98 26.02 26.06 26.10 26.14 26.18 26.22 26.26 26.30 26.34 660
670 26.38 26.42 26.46 26.50 26.54 26.57 26.61 26.65 26.69 26.73 670
680 26.77 26.81 26.85 26.89 26.93 26.97 27.01 27.05 27.09 27.13 680
690 27.17 27.20 27.24 27.28 27.32 27.36 27.40 27.44 27.48 27.52 690

700 27.56 27.60 27.64 27.68 27.72 27.76 27.80 27.83 27.87 27.91 700
710 27.95 27.99 28.03 28.07 28.11 28.15 28.19 28.23 28.27 28.31 710
720 28.35 28.39 28.43 28.46 28.50 28.54 28.58 28.62 28.66 28.70 / 20
730 28.74 28.78 28.82 28.86 28.90 28.94 28.98 29.02 29.06 29.09 730
740 29.13 29.17 29.21 29.25 29.29 29.33 29.37 29.41 29.45 29.49 740

750 29.53 29.57 29.61 29.65 29.68 29.72 29.76 29.80 29.84 29.88 750
760 29.92 29.96 30.00 30.04 30.08 30.12 30.16 30.20 30.24 30.28 760
770 30.31 30.35 30.39 30.43 30.47 30.51 30.55 30.59 30.63 30.67 770
780 30.71 30.75 30.79 30.83 30.87 30.91 30.94 30.98 31.02 31.06 780
790 31.10 31.14 31.18 31.22 31.26 31.30 31.34 31.38 31.42 31.46 790

800 31.50 31.54 31.57 31.61 31.65 31.69 31.73 31.77 31.81 31.85 800
810 31 89 31.93 31.97 32.01 32.05 32.09 32.13 32.17 32.20 32.24 810
820 32 28 32.32 32.36 32.40 32.44 32.48 32.52 32.56 32.60 32.64 820
830 32 68 32.72 32.76 32.80 32.83 32.87 32.91 32.95 32.99 33.03 830
840 33^07 33.11 33.15 33.19 33.23 33.27 33.31 33.35 33.39 33.43 840

850 33 46 33.50 33.54 33.58 33.62 33.66 33.70 33.74 33.78 33.82 850
860
870
880
890

33^86
34.25
34.65
35.04

33.90
34.29

33.94
34.33

33.98
34.37

34.02
34.41

34.06
34.45

34.09
34.49

34.13
34.53

34.17
34.57

34.21
34.61

860
870

34.68
35.08

34.72
35.12

34.76
35.16

34.80
35.20

34.84
35.24

34.88
35.28

34.92
35.31

34.96
35.35

35.00
35.39

880
890

900
910
920
930
940

35.43
35.83
36.22
36.61
37.01

35.47 35.51 35.55 35.59 35.63 35.67 35.71 35.75 35.79 ! 900
35 87 35.91 35.94 35.98 36.02 36.06 36.10 36.14 36.18 | 910
36.26 36.30

36.69
36.34
36.73

36.38
36.77

36.42
36.81

36.46
36.85

36.50
36.89

36.54
36.93

36.57
36.97 |

920
930

37.05 37.09 37.13 37.17 37.20 37.24 37.28 37.32 37.3b i 940

950
960

37.40
37.80

37.44
37.83
38.23
38.62

37.48
37.87

37.52
37.91

37.56
37.95

37.60
37.99

37.64
38.03

37.68
38.07

37.72
38.11

37.76 i
38.15 i

950
960 31

38.27
38.66

38.31
38.70

38.35
38.74

38.39
38.78

38.43 38.46 38.50 970970
980
990

38.19
38.58
38.98

38.82 38.86 38.90 38.94 | 980
39.02 39.06 39.09 39.13 39.17 39.21 39.25 39.29 39.33 990

1000 39.37 39.41 39.45 39.49 39.53 39.57 39.61 39.65 39.68 39.72 !|1000
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Engineering Data — Conversion and

Weight Conversion
Pounds to Kilograms

(1 pound = 0.4536 kilogram)

Pounds 0 1 2 3 4 5 6 7 8 9

0
10
20
30
40

0.00
4.54
9.07

13.61
18.14

0.45
4.99
9.53

14.06
18.60

0.91
5.44
9.98

14.52
19.05

1.36
5.90

10.43
14.97
19.50

1.81
6.35

10.89
15.42
19.96

2.27
6.80

11.34
15.88
20.41

2.72
7.26

11.79
16.33
20.87

3.18
7.71

12.25
16.78
21.32

3.63
8.16

12.70
17.24
21.77

4.08
8.62

13.15
17.69

_22.23
50
60
70

22.68
27.22
31.75

23.13
27.67
32.21

23.59
28.12
32.66

24.04
28.58
33.11

24.49
29.03
33.57

24.95
29.48
34.02

25.40
29.94
34.47

25.86
30.39
34.93

26.31
30.84
35.38

~ 2(7.76'
31.30
35.83

80 36.29 36.74 37.20 37.65 38.10 38.56 39.01 39.46 39.92 40.37
90 40.82 41.28 41.73 42.18 42.64 43.09 43.55 44.00 44.45 44.91

Kilograms to Pounds
(1 kilogram = 2.2046 pounds)

Kilograms 0 1 2 3 4 5 6 7 8 9

0 0.00 2.20 4.41 6.61 8.82 11.02 13.23 15.43 17.64 19.84
10 22.05 24.25 26.46 28.66 30.86 33.07 35.27 37.48 39.68 41.89
20 44.09 46.30 48.50 50.71 52.91 55.12 57.32 59.52 61.73 63.93
30 66.14 68.34 70.55 72.75 74.96 77.16 79.37 81.57 83.77 85.98
40 88.18 90.39 92.59 94.80 97.00 99.21 101.41 103.62 105.82 108.03
50 110.23 112.43 114.64 116.84 119.05 121.25 123.46 125.66 127.87 130.07
60 132.28 134.48 136.69 138.89 141.09 143.30 145.50 147.71 149.91 152.12
70 154.32 156.53 158.73 160.94 163.14 165.35 167.55 169.75 171.96 174.16
80 176.37 178.57 180.78 182.98 185.19 187.39 189.60 191.80 194.00 196.2190 198.41 200.62 202.82 205.03 207.23 209.44 211.64 213.85 216.05 218.26

Pressure Conversion
Pounds per Square Inch to Kilograms per Square Centimeter

(1 pound per square inch = 0.0703066 kilogram per square centimeter)
1 to 30 31 to 60 61 to 90 91 to 200 205 to 400 410 to 700 710 to 1000 1010 to 1500

Lbs.
per
Sq.
Inch

Kg.
per
Sq.
Cm.

Lbs.
per
Sq.
Inch

Kg.
per
Sq.
Cm.

Lbs.
per
Sq.

Inch

Kg.
per
Sq.
Cm.

Lbs.
per
Sq.

Inch

Kg.
per
Sq.
Cm.

Lbs.
per
Sq.

Inch

Kg.
per
Sq.
Cm.

Lbs.
per
Sq.

Inch

Kg.
per
Sq.
Cm.

Lbs.
per
Sq.

Inch

Kg.
per
Sq.
Cm.

Lbs.
per
Sq.

Inch

Kg.
per
Sq.
Cm.1

2
.07
.14

31
32

2.18
2.25

61
62

4.29
4.36

91
92

6.40
6.47

205
210
215
220
225

14.41 410 28.83 710 49.92 1010 71.01
3 .21 33 2.32 63 4.43 93 14.76 420 29.53 720 50.62 1020 71.71
4 .28 34 2.39 64 4.50 94 6.61

6.68
15.12 430 30.23 730 51.32 1030 72.42

5 .35 35 2.46 65 4.57 95 15.47
15.82

440
450

30.93
31.64

740
750

52.03
52 73

1040
1050

73.12
73.82

7 .49
00
37

2 • 53
2.60

66
67

4.64
4.71

96
97

6.75
6.82
6.89
6.96
7.03

230
235
240
245
250

16.17 460 ,32.34 760 53.43 1060 74.52
8 .56 38 2.67 68 4.78 98 16.52 470 33.04 770 54.14 1070 75.23
9 .63 39 2.74 69 4.85 99 16.87 480 33.75 780 54.84 1080 75.93

10 .70 40 2.81 70 4.92 100 17.23
17.58

490
500

34.45
35 15 790 55.54 1090 76.63

77 34
12 .84 42

2.88
2.95

71
72

4.99
5.06

105
110

7.38
7.73
8 no

255
260
265
270
275

17.93 510 35.86 810
oo.2o
56.95

11UU

1120 78.74
13 .91 43 3.02 73 5.13 115 18.28 520 36.56 820 57.65 1140 80.15
14

_15
16

.98
1.05
1.12

44
45
46

3.09
3.16
3.23 7G

5.20
5.27

120
125

8^44
8.79

18.63
18.98
19.33

530
540
550

37.26
37.97

830
840
850

58.35
59.06

1160
1180
1 inn

81.56
82.96
84.37

17
18
19

_20
71

1.20
1.27
1.34
1.41
1 48

47
48
49
50

3.30
3.37
3.45
3.52

/it
77
78
79
80

J .
5.41
5.48
5.55

Jh62_

130
135
140
145
150

9.14
9.49
9.84

10.19
10.55

280
285
290
295
300

19.69
20.04
20.39
20.74
21.09

560
570
580
590
600

39.37
40.07
40.78
41.48

860
870
880
890

60.46
61.17
61.87
62.57

1220
1240
1260
1280

85.77
87.18
88.59
89.99

22
23
24
25
26

1.55
1.62
1.69
1.76
1.83

cl52
53
54
55
56

d.
3.66
3.73
3.80
3.87
3.94

81
82
83
84

__85__
86

5.69
5.77
5.84
5.91

_5J)8_
<1 ii;

155
160
165
170
175

10.90
11.25
11.60
11.95
12.30-

310
320
330
340
350

21.80
22.50
23.20
23.90
24.61

610
620
630
640
650

‘-•2. lb
42.89
43.59
44.29
45.00
45.70

900
910
920
930
940

63.28
63.98
64.68
65.39
66.09

1300
1320
1340
1360
1380

92.80
94.21
95.62
97.02
98.43

27
28
29
30

1.90
1.97
2.04
2.11

57
58
59
60

4.01
4.08
4.15
1.

87
88
89
90

6.12
6.19
6.26
6.33

loO
185
190
195
200

12.66
13.01
13.36
13.71
14.06

360
370
380
390

25.31
26.01
26.72
27.42

660
670
680
690

46.40
47.11

48.51
_49.21

963
970
980
990 I

1000 '

bo./9
67.49
68.20
68.90
69.60
70.31

1420
1440
1460
1480 1
1500

”99.84
101.24
102.65
104.05
105.46400 28.12 700
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Equivalents of
Liquid Measures and Weights

*Water at 60 F. 1 Barrel = 42 gallons (petroleum measure)

Liquid Measure
or

Weight

U.S.
Gallon

Imperial
Gallon

U.S.
Pint

U.S.
Pound
Water*

U.S.
Cubic Foot

U.S.
Cubic Inch

Liter Cubic
Meter

U.S. Gallon 1 0.833 8. 8.337 0.13368 231. 3.78533 0.003785
Imperial Gallon 1.2009 1 9.60752 10. 0.16054 277.42 4.54596 0.004546
U.S. Pint 0.125 0.1041 1 1.042 0.01671 28.875 0.473166 0.000473
U.S. Pound Water* 0.11995 0.1 0.9596 1 0.016035 27.708 0.45405 0.000454

U.S. Cubic Foot 7.48052 6.22888 59.8442 62.365 1 1728. 28.31702 0.028317

U.S. Cubic Inch 0.004329 0.00361 0.034632 0.03609 0.0005787 1 0.016387 0.0000164

Liter 0.2641779 0.2199756 2. *113423 2.202 0.0353154 61.02509 1 0.001000

Cubic Meter 264.170 219.969 2113.34 2202. 35.31446 61023.38 999.972 1

Problem:
How many British Imperial Gallons are equivalent
to io U.S. Gallons?

Solution:
The Imperial Gallon equivalent of i U.S. Gallon is
0.833. Then, 10 x 0.833 = 8.33 Imperial Gallons.

Equivalents of Pressure and Head

•Water at 60 F. fMercury at 32 F.

Pressure
or

Head
lb/in.2 lb/ft2 Atmos­

pheres
kg/cm! kg/m2

in.
water
(60 F)

ft
water
(60 F)

in.
mercury

(32 F) ‘

mm
mercury

(32 F)

lb/in.2 1 144. 0.068046 0.070307 703.067 27.707 2.3039 2.03601 51.7148

lb/ft2 0.0069445 1 0.000473 0.000488 4.88241 0.19241 0.01603 0.014139 0.35913

Atmospheres 14.696 2116.22 1 1.0332 10332.27 407.17 33.931 29.921 760.

kg/cm2 14.2234 2048.17 0.96784 1 10000. 394.08 32.840 28.959 735.559

kg/m2 0.001422 0.204817 0.0000968 0.0001 1 0.03941 0.003284 0.002896 0.073556

in. water* 0.036092 5.1972 0.002456 0.00253 25.375 1 0.08333 0.073483 1.8665

ft water* 0.433103 62.3668 0.029471 0.03045 304.50 12. 1 0.88180 22.3980

in. mercury! 0.491157 70.7266 0.033421 0.03453 345.316 13.608 1.1340 1 25.40005

mm mercury! 0.0193368 2.78450 0.0013158 0.0013595 13.59509 0.535764 0.044647 0.03937 1

Problem:
How many inches of mercury are equivalent to 10
inches of water?

Solution:
1 inch of water is equal to 0.073483 inch mercury.
Then, 10x0.073483 = 0.73483 inch mercury

31
To convert from one set of units to another, locate the given unit in
the left hand column, and multiply the numerical value by the fac­
tor shown horizontally to the right, under the set of units desired.
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Engineering Data — Conversion and Equival,.n„

Temperature Conversion

61° to 290'1° to 60°—459.4° to 0'

FCF

Locate temperature in middle cole

1800
1850
1900
1950
2000

121
127
132
138
143

18.9
19.4
20.0
20.6
21.1

21.7
22.2
22.8
23.3
23.9

24.4
25.0
25.6
26.1
26.7

27.2
27.8
28.3
28.9
29.4

96
97
98
99

100

86
87
88
89
90

66
67
68
69
70

76
77
78
79
80

81
82
83
84
85

91
92
93
94
95

61
62
63
64
65

186.8
188.6
190.4
192.2
194.0

168.8
170.6
172.4
174.2
176.0

177.8
179.6
181.4
183.2
185.0

982
1010
1038
1066
1093

1260
1288
1316
1343
1371

1399
1427
1454
1482
1510

843
871
899
927
954

649
660
671
682
693

538
549
560
571
582

482
488
493
499
504

2300
2350
2400
2450
2500

2050
2100
2150
2200
2250

1550
1600
1650
1700
1750

1300
1350
1400
1450
1500

1200
1220
1240
1260
1280

3272
3362
3452
3542
3632

2192
2228
2264
2300
2336

2012
2048
2084
2120
2156

1832
1868
1904
1940
1976

16.1
16.7
17.2
17.8
18.3

71
72
73
74
75

2550
2600
2650
2700
2750

4172
4262
4352
4442
4532

2822
2912
3002
3092
3182

2372
2462
2552
2642
2732

704
732
760
788
816

510
516
521
527
532

1000
1020
1040
1060
1080

950
960
970
980
990

900
910
920
930
940

3722
3812
3902
3992
4082

1652
1670
1688
1706
1724

30.0
30.6
31.1
31.7
32.2

32.8
33.3
33.9
34.4
35.0

35.6
36.1
36.7
37.2
37.8

43
49
54
60
66

71
77
82
88
93

160
170
180
190
200

110
120
130
140
150

320
338
356
374
392

141.8
143.6
145.4
147.2
149.0

150.8
152.6
154.4
156.2
158.0

159.8
161.6
163.4
165.2
167.0

1121
1149
1177
1204
1232

593
604
616
627
638

1100
1120
1140
1160
1180

4622
4712
4802
4892
4982

5072
5162
5252
5342
5432

1742
1760
1778
1796
1814

210
212
220
230
240

195.8
197.6
199.4
201.2
203.0

204.8
206.6
208.4
210.2
212.0

99
100
104
110
116

250
260
270
280
290

410
413.6
428
446
464

900° to 3000'

482
500
518
536
554

2800
2850
2900
2950

1538
1566
1593
1621
1649 3000

56
57
58
59
60

13.3
13.9
14.4
15.0
15.6

132.8
134.6
136.4
138.2
140.0

in right hand column, 1H„' '"d Fahr.nh.lt .quival.nt
ontiorade equ.valon, in lofi h3nd co|umn

Abstracted from -Bethlehem Alloy Steels" (Albert Sauveur tvne of mhl v .
able. Values revised.). Courtesy Bethlehem Steel Company.

F

230
248
266
284
302

300° to 890°

C

A

F

149 300 572
154 310 590
160 320 608
166 330 626
171 340 644

177 350 662
182 360 680
188 370 698
193 380 716
199 390 734

204 400 752
210 410 770
216 420 788
221 430 806
227 440 824

232 450 842
238 460 860
243 470 878
249 480 896
254 490 914

260 500 932
266 510 950
271 520 968
277 530 986
282 540 1004

288 550 1022
293 560 1040
299 570 1058
304 580 1076
310 590 1094

316 600 1112
321 610 1130
327 620 1148
332 630 1166
338 640 1184
343 650 1202
349 660 1220
354 670 1238
360 680 1256
366 690 1274
371 700 1292377 710 1310382 720 1328388 730 1346393 740 1364
399 750 1382404 760 1400410 770 1418416 780 1436421 790 1454
427 800 1472432 §10 1490438 820 1508443 830 1526449 840 1544
454 850 1562460 860 1580466 870 1598471 880 1616477 890 1634

C

-273 -459.4 -17.2 1 33.8
-268 -450 -16.7 2 35.6
-262 -440 -16.1 3 37.4
-257 -430 -15.6 4 39.2
-251 -420 -15.0 5 41.0

-246 —410 -14.4 6 42.8
-240 -400 -13.9 7 44.6
-234 -390 -13.3 8 46.4
-229 -380 -12.8 9 48.2
-223 -370 -12.2 10 50.0

-218 -360 -11.7 11 51.8
-212 -350 -11.1 12 53.6
-207 -340 -10.6 13 55.4
-201 -330 -10.0 14 57.2
-196 -320 - 9.4 15 59.0

-190 -310 - 8.9 16 60.8
-184 -300 - 8.3 17 62.6
-179 -290 - 7.8 18 64.4
-173 -280 - 7.2 19 66.2
-169 -273 -459.4 - 6.7 20 68.0

-168 -270 -454 - 6.1 21 69.8
-162 -260 -436 - 5.6 n 71.6
-157 -250 -418 - 5.0 23 73.4
-151 -240 -400 - 4.4 24 75.2
-146 -230 -382 - 3.9 25 77.0
-140 -220 -364 - 3.3 26 78.8
-134 -210 -346 - 2.8 27 80.6
-129 -200 -328 - 2.2 28 82.4
-123 -190 -310 - 1.7 29 84.2
-118 -180 -292 - 1.1 30 86.0
-112 -170 -274 - 0.6 31 87.8
-107 -160 -256 0.0 32 89.6
-101 -150 -238 0.6 33 91.4
- 96 -140 -220 1.1 34 93.2- 90 -130 -202 1.7 35 95.0
- 84 -120 -184 2.2 36 96.8- 79 -110 -166 2.8 37 98.6- 73 -100 -148 3.3 38 100.4- 68 - 90 -130 3.9 39 102.2- 62 - 80 -112 4.4 40 104.0
- 57 - 70 - 94 5.0 41 105.8- 51 - 60 - 76 5.6 42 107.6- 46 - 50 - 58 6.1 43 109.4- 40 - 40 - 40 6.7 44 111.2- 34 - 30 - 22 7.2 45 113.0
- 29
- 23

- 20
- 10

- 4
14

7.8
8.3

46
47

114.8
116.6- 17.8 0 32 8.9 48 118.4

9.4 49 120.2
10.0 50 122.0
10.6 51 123.811.1 52 125.611.7 53 127.4
12.2 54 129.212.8 55 131.0

SECTION 32
421

Engineering Data
Flow of Fluids Through Valves, Fittings, and Pipe

The contents Indexed below
Technical Paper No. 410.

comprise a condensed summary of data published In Crane's
..."Flow of Fluids Through Valves, Fittings, and Pipe".

Nomenclature............................... . ........................................................................................ see below
Basic Theory
Equivalent Lengths L and L/D and Resistance Coefficient K..........................page 422
Relationship of L/D and K to Inside Diameter of Connecting Pipe.............. page 422
Valves with Gradually Increased Ports............................................................page 423
Effect of End Connections................................................................................... page 423
Basis for Design of Chart for Determining L/D and K......................... ". * ’ ipage 423
Laminar Flow Conditions.....................................................................................page 423
Proper Sizing of Check and Foot Valves......................................................... page 427

Nomographs, Charts, and Tables
Schedule (Thickness) of Steel Pipe Used in

Obtaining Resistance of Valves and Fittings................................................page 424
Representative Equivalent Lengths (in L/D) of Valves and Fittings............... page 424
Resistance Coefficient K......................................................................................page 425
Equivalent Lengths L and L/D............................................................................page 425
Resistance of 90 Degree and Miter Bends......................................................page 426
Resistance in Pipe........................................................................ .......................page 427
Friction Factors for Clean Commercial Steel and Wrought Iron Pipe....page 429
Flow of Water Through Steel Pipe...................................................................page 432
Flow of Air Through Steel Pipe.........................................................................page 433

Simplified Flow Formula for Compressible Fluids pages 434 and 435

Physical Properties of Fluids
Weight Density of Air and Gases....................................................................page 428
Viscosity of Steam, Water, and Liquid Petroleum Products...........................page 430
Viscosity of Gases and Vapors.........................................................................page 431
Physical Properties of Water............................................................................page 431
Properties of Saturated Steam.......................................................... pages 436 to 439
Properties of Superheated Steam..................................................... pages 440 to 442

For general engineering data, see pages 381 to 420.

Nomenclature
Symbols used in "Flow of Fluids" Section 32 are defined as follows:

D — internal diameter of pipe, in feet S, = specific gravity of a gas relative to air =
d — internal diameter of pipe, in inches the ratio of the molecular weight of the
f friction factor in formula hL= / Lv2/D zg gas to that or air
g —- acceleration of gravity = 32.2 feet per t = temperature, in degrees Fahrenheit

second per second V = specific volume of fluid, in cubic feet per
/iz, — loss of static pressure head due to fluid pound

flow, in feet of fluid V = mean velocity of flow, in feet per second
K — resistance coefficient or velocity head loss w = rate of flow, in pounds per hour

in the formula, hL = Kv2/zg
L

L/D
= length of pipe, in feet

equivalent length of a resistance to flow, (100)..
Subscripts

.refers to 100 feet of pipe
in pipe diameters Groek Lottars

P = pressure, pounds per square inch gauge Doha
P’ = pressure, pounds per square inch absolute A = differential between two points
CL = rate of flow, in gallons per minute Rho

— rate of flow, in cubic feet per hour at stand- P = weight density of fluid, lbs. per cubic foot
ard conditions (14.7 Ps*a an<^ bob), sclh Mu

q'm _ rate of flow, in cubic feet per minute at M = absolute (dynamic) viscosity, in centipoise
std. conditions (14.7 psia and 60F), scim Pe. = absolute viscosity, in pound mass per foot

Pe = Reynolds number second or poundal seconds per sq. foot 32
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Engineering Data — Flow of Fluids

Flow of Fluids Through Valves, Fittings, and Pipe

Equivalent length L or L/D
and resistance coefficient K
The numerous types of valves and fittings and the
great variety of service conditions make it virtually
impossible to obtain test data on every size and type
of valve and fitting used today. For this reason, it
is desirable to find a means of utilizing the limited
test data which are available. Several methods of
accomplishing this have been devised; the most com­
monly used are the “equivalent length and re­
sistance coefficient methods."
The resistance coefficient K in the equation

p2
hr = K ------- Equation 1

2g

is defined as the number of velocity heads lost due
to a valve or fitting. The same head loss in straight
pipe is expressed by the Darcy equation;

/ d2
hr = [ f__  ]------- Equation 2

L \ D/zg
It follows that,

/C = ^/ Equation 3

The length of pipe in feet, L, or the ratio L/D in
pipe diameters is the equivalent length of straight
pipe which will cause the same pressure drop as a
valve under the same flow conditions.
The resistance coefficient, K, would theoretically
be a constant for all sizes of a given design or line
of valves and fittings if all sizes were geometrically
similar. Geometric similarity is seldom, if ever,
achieved because the design of valves and fittings is
dictated by manufacturing economies, standards,
structural strength, and other considerations. For
geometric similarity, relative roughness of surfaces
would also have to be similar.
An extensive study of Crane and various other
sources of test data revealed that the resistance co­
efficient K had a definite tendency to vary with sizes
of valves, in much the same manner as friction
factor varies with sizes of pipe. It is probably coinci­
dence that the effect of geometric dissimilarity be­
tween different sizes of the same lines of valves or
fittings upon the resistance coefficient, /<, is similar
to that of relative roughness or size of pipe, upon
friction factor. The study of test data also indicated
that the equivalent length L/D tends toward being
constant for the various sizes of a given line of valves
or fittings.
In the flow range of complete turbulence as defined
by the Friction Factor Chart shown on page 42c),
both /< and L/D are, of course, constant for a given
size. In the transition zone, where/ for pipe increases
with decreasing Reynolds numbers, it is assumed
that the value of L/D is constant and that K varies
in the same manner as frict ion factor. Limited tests
have shown that this is not an exact relationship and
that it may vary for different types of valves and
fittings; however, since the tendency is in this direc­
tion, it is believed to provide more accurate solut ions
than would the assumption that K is constant for
all Reynolds numbers.

\D/a \Djb\dJ Equation 4

where, subscript a defines the equivalent lengths with
reference to the internal diameter of the pipe in which the
valve will be installed,
and subscript b defines the known equivalent lengths
and the internal diameters of the pipe for which these
equivalent lengths were established.

I his piocedure of obtaining equivalent length data
with icspect to pipe of various internal diameters
couects a significant variable that has often been
neglected in translating test data and makes possible
a more accurate prediction of the flow characteristics
°i Yalves and fittings by comparison of

< ai dimensions and shapes with tested items.

ninP1SLanCm cu e^cient K can be calculated for the
/alve will be installed by employ-

\ D A
in ... p A / will be based on flow in the pipe

1 whlth the valve will be installed.

Relationship of equivalent length L/D
and resistance coefficient K to the
inside diameter of connecting pipe
Tests have shown that the pressure drop due to a
given valve or fitting does not change when the
product is installed with pipe of the same nominal
size but of different thickness. Small variations in
entrance and exit losses caused by mating the valve
ends to variable pipe thicknesses, within reasonable
limits, are insignificant. Since the pressure drop is a
function of the square of the velocity, and velocity is
a function of the square of the internal diameter, it
follows that the equivalent length of a given valve
or fitting, expressed in terms of the pipe to which
it is connected, varies as the fourth power of the in­
ternal diameter of the pipe.

For example, if the equivalent length of a J^-inch
valve is determined by test to be 100 pipe diameters
of Schedule 80 pipe, its equivalent length will be 16g
diameters of Schedule 40 pipe, since the ratio of the
inside diameters of the two pipes to the fourth power
is 1.69. This ratio, of course, varies with the dif­
ferent sizes and thicknesses of pipes.

In view of this condition, the Crane Engineering
Laboratories have established the practice of making
all flow tests with pipe having internal diameters
normally used with the particular valve or fitting.
For this purpose, pipe normally used with the various
pressure classes of valves and fittings have been
arbitrarily established in accordance with the table
shown at the top of page 424.

Computation of pressure drop using equivalent
length coefficient data established on the basis of
this table should be made using pipe dimensions
shown on pages 346 and 347; for installation condi­
tions not in agreement with the table, the equivalent
length in pipe diameters should be multiplied by the
ratio of diameters to the fourth power.

Engineering Data — Flow of Fluids
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Valves with gradually increased ports
Various types of valves are often made with reduced
seats and have uniformly tapered ports. Straight-
through valves such as gates and plug cocks, when
so designed, are sometimes referred to as venturi
valves. When the transition from seat size to port
size is uniformly tapered with an angle, approximately
20 degrees or less with the center line, the flow char­
acteristics may be determined in the same manner as
for valves installed with pipe having an inside diam­
eter other than that with which the valve was
tested.

Tests have shown the effect of tapered port sections
upon flow characteristics is minor compared to losses
across the valve seat. This applies particularly to
valves having relatively high flow resistances.
Equation 4 may be used to establish approximate
resistance coefficients for reduced seat valves.

4M or 425, are therefore legitimate for all flow con­
ditions except in the laminar flow range where the
Reynolds number is less than 1000. For Reynolds
numbers less than 1000, values of L D must be
determined in accordance with Equation 5 below.
On the other hand, values of K as determined from
page 425, are legitimate only for flow conditions
resulting in Reynolds numbers falling in the com­
pletely turbulent flow range, as defined by the
friction factor on page 429. At lower flow rates,
values of K vary in approximately the same manner
as does the value of friction factor with Reynolds
number. At the lower flow rates, the value of K as
determined from page 425 should be multiplied by
the ratio:
f (at calculated Reynolds number)
f (in range of complete turbulence, where f is constant)

Effect of end connections
Analysis of many tests indicates there is little, if
any, justification for assigning different resistance
coefficients to a given valve or fitting with varying
types of end connections. The difference between
flanged, screwed, and welding ends in this respect
has been found to be insignificant. The pressure
drop due to unions, couplings, and flanged joints is,
likewise, insignificant.

Laminar flow conditions
One of the problems in flow of fluids confronting
engineers from time to time, for which there is very
meager information, is the resistance of valves and
fittings under laminar flow conditions. Flow through
straight pipe is adequately covered by the basic flow
equation,

Basis for design of charts (on page 425)
for determining equivalent length
and resistance coefficient
The lower table on page 424 lists average equivalent
length data expressed in pipe diameters abstracted
from all available tests. It is not practical to
identify all valve and fitting types with the many
variations in design which may affect the flow char­
acteristics. The data given for globe and angle
valves represent actual tests on the variation of
designs indicated. By using the data given in this
table along with the principles presented on page
422 as a basis, reasonable equivalent length values
can be estimated for any valve or fitting upon con­
sideration of design features, such as, the relative
area of seat or restricted sections to pipe diameter
and the shape of the flow passage.
The right hand chart on page 425 provides a con­
venient means of translating the equivalent length in
pipe diameters (from page 424) to equivalent length
in feet of pipe, for any given size of valve or fitting.
Also, the resistance coefficient K for fully turbulent
flow range can be readily determined from the left
hand chart on page 425 for any size, if the resistance
coefficient or equivalent length for any other size of
the same item has been established, either by
experiment or estimate.
Limitations of charts: I he value of L D for a given
type of valve or fitting is considered to be constant
for (low conditions resulting in Reynolds numbers o
1000 or greater. Equivalent lengths either in pipe
diameters or feet of pipe, as determined from pages

For nomenclature

which is identical to Poiseuille’s law for laminar
flow when the equation for / in this flow range,
/ = 64/R,., is included in the formula.
For solution of these problems, we have developed
on the basis of data presented in "Principles of
Chemical Engineering" by Walker, Lewis. McAdams
and Gilliland, the empirical relationship between
equivalent length in the laminar flow region (for R. <
1000) to that in the turbulent region, namely:

/ L\ Re ( L\ p .I J . ... . I _  j Equation 5
\DA 1000 w/1

Subscript "5" refers to the equivalent length in
pipe diameters under laminar flow conditions
where the Reynolds number is less than 1000.
Subscript “t" refers to the equivalent length in
pipe diameters determined from tests in the tur­
bulent flow range. Representative values of
equivalent length are listed on page 424.

dvp Qp , W
Re = 123.9-~- = 5o.b-j- - 6-3 >

The minimum equivalent length is the length in pipe
diameters of the centerline of the actual flow path
through the valve or fitting. While laboratory test
data supporting this method is meager, reports of
field experience indicate that the results obtained
agree closely with observed conditions.

r see page 421. 32
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424
Engineering Data — Flow of F|ujds

Schedule (Thickness) of Steel Pipe Used in Obtaining Resistance
Of Valves and Fittings of Various Pressure Classes by Test*

Valve or Fitting
ASA Pressure Classification

(Steam Rating)

Schedule No.
of Pipe

(Thickness) ________

250-Pound and Lower
300-Pound to 600-Pound
900-Pound

1500-Pound

Schedule 40
Schedule 80
Schedule 120
Schedule 160 ______

2500-Pound Sizes J4 to 6-inch
Sizes 8-inch and larger

xx (Double Extra Strong)
Schedule 160

♦These schedule numbers have been arbi­
trarily selected only for the purpose of
identifying the various pressure classes
of valves and fittings with specific
pipe dimensions for the interpretation
of flow test data; they should not be
construed as a recommendation for
installation purposes.

Representative Equivalent Length* in Pipe Diameters (L/D)

Of Various Valves and Fittings

Description of Product
Equivalent Length
In Pipe Diameters

(L/D)

Globe
Valves

Conventional With no obstruction in flat, bevel, or plug type seat Fully open
With wing or pin guided disc Fully open

340
450

Y-Pattem
(No obstruction in flat, bevel, or plug type seat)
— With stem 60 degrees from run of pipe line Fully open
— With stem 45 degrees from run of pipe line Fully open

175
145

Angle
Valves

Conventional With no obstruction in flat, bevel, or plug type seat Fully open
With wing or pin guided disc Fully open

145
200

Gate
Valves

Conventional Wedge
Disc, Double Disc,

or Plug Disc

Fully open
Three-quarters open

One-half open
One-quarter open

13
35

160
900

Pulp Stock
Fully open

Three-quarters open
One-half open

One-quarter open

17
50

260
1200

Conduit Pipe Line Fully open 3**

Check
Valves

Conventional Swing 0Jf.. .Fully open
Clearway Swing 0.5f. ..Fully open
Globe Lift or Stop 2.0f. FuRy Qpen
Angie Lift or Stop 2.01. . . Fu|,y open
In-Line Ball______________ _ 2.5 vertical and 0.25 horizontal!. . .Fullv onen

135
50

Same as Globe
Same as Angle

150
Foot Valves with Strainer With poppet nit-type disc 0.3f. . .Fully open

With leather-hinged disc_____________ 0.4 f... Fully open
420

75Butter iy Valves (b-mch and larger) ~ ..-----------
—------------------------ ■----------- ---------- ------------ ------------------ Fullv ooen 20

Cocks
Straight-Through Rectangular plug port area equal to 100% of pipe area Fullv onen 18
Three-Way rectangular plug port area equal to F]ow strai ht th h

------«0.% P‘PC area (fully open)__________ Flow chroU£. .
44

140

Fittings

9U Degree Standard Elbow ----------
45 Degree Standard Elbow
90 Degree Long Radius Elbow

30
16
2090 Degree Street Elbow --------- -------------------

45 Degree Street Elbow
Square Corner Elbow

50
26
57

Standard Tee With flow through run —‘------------------------
1 With flow through branch 20

60 __Close Pattern Return Bend ----------------------- ----------- ----------

Pipe

‘*1

90 Degree Pipe Bends ------------------------- -----------------
Miter Bends
Sudden Enlargements and Contractions

i Entrance and Exit Losses
zxact equivalent length is Minimum .... i . ~1’------------- -

50
sec page 426
sec page 426
see page 427
see page 427

qual to the length between dron (nci\ pressure +r~ i orvH

Engineering Data — Flow of Fluids

^Resistance Coefficient K
-------- --------------------------------------------------- 425
" Equivalent Lengths L and L/D

L/D L/D

-2000
r—50

-40

-30-2000

24

-400

-300

-200

-7

-40
3- -3

-30
212--

2--2-20 -3

-2 1'2-

P-T

-0.3

-4 -0.2

0.53/8-

-1000
-800
-600
-500
-400
-300

plOOOO
-8000
-6000
-5000
-4000
-3000-1000

-900
-800
-700
-600
-500

-100
l80
-60
-50
-40
-30

71.0'
l0.8
-0.6
-0.5

-10
L8
r6
-5

-10
-9
-8
-7
-6
-5

10" -io
-9

-20
20
18-
16-
14-
12>

-100
-90
-80
-70
-60
-50

"1' -1.0
-0.9

3/4- -0.8
-0.7

V2- _Q,6

-200

LO.l

ra cv sj n n n^wujcooNjo
01 •- cn

SCHEDULE 40 PIPE SIZE, INCHES

Problem

To
Find

Procedure
(note dashed lines in charts)

Solutions for
1" valve 5" valve 12" valve

L,D
See large table facing page. . Read L D value

for conventional type gate valve, fullv opened. 13 13 13

K

See chart at left.. From Sched. 40 pipe sizes (I.
5, 12’) draw lines upward, from L/D value (13).
draw horizontal line. Intersecting points arc
K values.

0.30 0.20 0.17
Based on the use of Schedule 40 pipe.
find the equivalent length in pipe diam­
eters (L/D), resistance factor (K). and
equivalent length in feet of pipe (L) for 1.
5. and 12-inch fully opened conventional
type gate valves. _______

L
See chart above. .Connect L/D value of 13 to

Sched. 40 pipe sizes (1,5, 12") on d scale. At
intersecting point son center scale, read Lvalues.

1.1 5.5 13.0

13
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426
Resistance of Bends

Engineering Data — Flow of plujds

Resistance of 90 Degree Bends
The chart at the right shows the resistance
of go degree bends to the flow of fluids in
terms of equivalent lengths of straight pipe.
Resistance of bends greater than go degrees
is found using the formula:

4=Rt + (n-i)(Rl + -^
U \ 2 /

n = total number of 90° bends in coil
R i = total resistance due to one 90° bend, in L/D
Ri = resistance due to length of one 90° bend, in L/D
Rb = bend resistance due to one 90° bend, in L/D
Problem: Determine the equivalent lengths
in pipe diameters of a go degree bend and a
270 degree bend having a relative radius of 12.
Solution: Referring to the “Total Resist­
ance" curve, the equivalent length for a 90
degree bend is 34.5 pipe diameters.
The equivalent length of a 270 degree bend is:

L/D = 34.5 + (3 - 1) [18.7 + (15.8 -f 2)]
L/D = 87.7 pipe diameters

Note: This loss is less than the sum of losses
through three go degree bends separated by
tangents.

Chart for Resistance of 90 Degree Bends

From Pressure Losses for Fluid Flow in 90 Degree Pipe
Bends by K. H. Beij. Courtesy of Journal of Research
of National Bureau of Standards, Vol. 21, July, 1938.

Resistance of Miter Bends

The chart at the lower right shows the re­
sistance of miter bends to the flow of fluids.
The chart is based on data published by the
American Society of Mechanical Engineers
(ASME).

Problem: Determine the equivalent length
in pipe diameters of a 40 degree miter bend.

Solution: Referring to the “Total Resist­
ance" curve in the chart, the equivalent
length is 12 pipe diameters.

Chari for Rocistanco of Mltor Bonds

From H. Kirchbach's Loss of Energy in Miter Bends;
Transactions of the Munich Hydraulic Institute, Bul­
letin No. 3, American Society of Mechanical Engineers
New York. 1935
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427
Resistance in Pipe Due to Sudden Enlargements and Contractions

Sudden enlargement: The resistance coefficient
/< for a sudden enlargement from 6-inch Schedule 40
pipe to 12-inch Schedule 40 pipe is 0.55, based on
the 6-inch pipe size.

di 6.065
-j- = --------- 5“ =0.51d2 11.Q38

Sudden contraction: The resistance coefficient K
for a sudden contraction from 12-inch Schedule 40
pipe to 6-inch Schedule 40 pipe is 0.33, based on the
6-inch pipe size.

di 6.065
-j- = --------o = °-5id2 11.938

Note: The values for the resistance coefficient K
are based on velocity in the small pipe. To determine
K values in terms of the greater diameter, multiply
the chart values by (d2/di)4.

Chart is plotted from data in Applied Fluid Mechanics
(McGraw-Hill Book Co., Inc.) by O'Brien and Hickox.

Resistance Due to Pipe Entrance and Exit

K = 0.78
Inward

Projecting Pipe
Entrance

Sharp
Edged

Entrance

K = 0.23
Slightly
Rounded
Entrance

K = 0.04
Well

Rounded
Entrance

Problem: Determine the total resistance co­
efficient for a pipe which is one diameter long
and has a sharp edged entrance and a sharp
edged exit.

Solution: The resistance of pipe one diameter
long is small and can be neglected (K = f L 'D).

K = 1.0
Projecting
Pipe Exit

Sharp
Edged Exit

From the diagrams at the left, note:
The resistance for a sharp edged entrance = 0.5
The resistance for a sharp edged exit = 1.0

Then:
The total resistance for the pipe, /< = 0.5 + 1.0 = 1.5

Proper Sizing of Check and Foot Valves

Many difficulties encountered with check valves,
both lift and swing types, or with foot valves, are due
to oversizing which results in noisy operation and
premature wear of moving parts. Pressure drop
varies somewhat for different valve designs, depend­
ing upon the relative weight and size of the disc.
An extensive study of tests conducted by Crane on
check valves of all types resulted in establishment
of the minimum amount of flow sufficient to lift the
disc fully. It was found that the minimum flow to
lift the disc varied with different types of fluids.
but the measured pressure drop across the valve was
constant for all fluids. As a result, minimum pres­
sure drops required across various check and toot
valves were established and are shown on page 424

Sizing valves, based on the minimum calculated pres­
sure drop necessary to lift the disc fully, frequently
results in check and foot valves smaller in size than
the line, but the actual pressure drop will be little
higher, if any, than if a full size valve is used with
the disc not fully open.
The losses due to sudden contraction and enlarge­
ment which will occur in such an installation, if
bushings or reducing flanges are used, can be readily
calculated from the data explained at the top of the
page. If tapered reducers are used, the loss due to
gradual contraction at the inlet to the smaller size
valve is partially compensated for by the correspond­
ing gradual enlargement on the outlet side, so that
the added pressure drop due to these effects is minor. 32
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Engineering Data — Flow uf p|uld,

Weight Density of Air and Gases

Intorpolato for vo/ue. at inle,mediolo pressures or fomporafure;

Weight Dontlty of Air*

Air Weight Density of Air, in Pounds per Cubic Foot
Temp. For Gauge Pressures Indicated
Deg F. (Based on an atmospheric pressure of 14.696 and a molecular weight of 28.97)

0 5 10 20 30 40 50 60 70 80 90 100 110 120
Psi psi psi psi psi psi psi psi psi psi psi psi psi psi

30° .0811 .1087 .1363 .1915 .247 .302 .357 .412 .467 .522 .578 .633 .688 .743
40 .0795 .1065 .1335 .1876 .242 .295 .350 .404 .458 .512 .566 .620 .674 .728
50 .0782 .1048 .1314 .1846 .238 .291 .344 .397 .451 .504 .557 .610 .663 .717
60 .0764 .1024 .1284 .1804 .232 .284 .336 .388 .440 .492 .544 .596 .648 .700
70 .0750 .1005 .1260 .1770 .228 .279 .330 .381 .432 .483 .534 .585 .636 .687
80 .0736 .0986 .1236 .1737 .224 .274 .324 .374 .424 .474 .524 .574 .624 .674
90 .0722 .0968 .1214 .1705 .220 .269 .318 .367 .416 .465 .515 .564 .613 .662

100 .0709 .0951 .1192 .1675 .216 .264 .312 .361 .409 .457 .505 .554 .602 .650
110 .0697 .0934 .1171 .1645 .212 .259 .307 .354 .402 .449 .497 .544 .591 .639120 .0685 .0918 .1151 .1617 .208 .255 .302 .348 .395 .441 .488 .535 .581 .628
130 .0673 .0902 .1131 .1590 .205 .251 .296 .342 .388 .434 .480 .525 .571 .617140 .0662 .0887 .1113 .1563 .201 .246 .291 .337 .382 .427 .472 .517 .562 .607150 .0651 .0873 .1094 .1537 .1981 .242 .287 .331 .375 .420 .464 .508 .553 .597175 .0626 .0834 .1051 .1477 .1903 .233 .275 .318 .361 .403 .446 .488 .531 .573200 .0602 .0807 .1011 .1421 .1831 .224 .265 .306 .347 .388 .429 .470 .511 .552
225 .0580 .0777 .0974 .1369 .1764 .216 .255 .295 .334 .374 .413 .453 .492 .531250 .0559 .0750 .0940 .1321 .1702 .208 .246 .284 .322 .361 .399 .437 .475 .513275 .0540 .0724 .0908 .1276 .1644 .201 .238 .275 .311 .348 .385 .422 .459 .495300 .0523 .0700 .0878 .1234 .1590 .1945 .230 .266 .301 .337 .372 .408 .443 .479350 .0490 .0657 .0824 .1158 .1491 .1825 .216 .249 .283 .316 .349 .383 .416 .449
400 .0462 .0619 .0776 .1090 .1405 .1719 .203 .235 .266 .298 .329 .360 .392 .423450 .0436 .0585 .0733 .1030 .1327 .1624 .1921 .222 .252 .281 .311 .341 .370 400500 .0414 .0555 .0695 .0977 .1258 .1540 .1821 .210 .238 .267 .295 .323 .351 379550 .0393 .0527 .0661 .0928 .1196 .1464 .1731 .1999 .117 .253 .280 .307 .334 360600 .0375 .0502 .0630 .0885 .1140 .1395 .1649 .1904 .216 .241 .267 .292 .318 .343

130 140 150 175 200 250 300 400 500 600 700 800 900 1000psi psi psi psi psi psi psi psi psi psi psi psi psi psi
30° .798 .853 .909 1.047 1.185 1.460 1.736 2.29 2.84 3.39 3.94 4 49 5 05 5 6040 .782 .836 .890 1.026 1.161 1.431 1.702 2.24 2.78 3.32 3.86 4 40 4 95 5.49

5.40
5.28
5.18

50
60
70

.770

.752

.738

.823

.804

.789

.876

.856

.840

1.009
.986
.968

1.142
1.116
1.095

1.408
1.376
1.350

1.674
1.636
1.605

2.21
2.16
2.12

2.74
2.68
2.63

3.27
3.20
3.14

3.80
3.72
3.65

4'33
4.24
4.16

4.87
4.76
4.67

80
90

100
110
120

.724

.711

.698

.686

.674

.774

.760

.747

.734

.721

.824

.809

.795

.781

.768

.950

.932

.916

.900

.884

1.075
1.055
1.036
1.018
1.001

1.325
1.301
1.278
1.255
1.234

1.575
1.547
1.519
1.492
1.467

2.08
2.04
2.00
1.967
1.933

2.58
2.53
2.48
2.44
2.40

3.08
3.02
2.97
2.92
2.86

3.58
3.51
3.45
3.39
3.33

4.08
4.00
3.93
3.86
3.80

4.58
4.50
4.42
4.34
4.26

5.08
4.99
4.90
4.81
4.73

130
140

.663

.652
.709
.697

.755

.742
.869
.855

.984

.967
1.213
1.193

1.442
1.418

1.900
1.868
1.838
1.765
1.698

2.36
2.32
2.28
2.19
2.11

2.82 3.27 3.73 4.19 4.65
150 .641 .686 .730 .841 .951 1.173 1 395 1.77 3.22 3.67 4.12 4.57
175 .616 .659 .701 .807 .914 1.127 1.340 2.72 3.17 3.61 4.05 4.50
200 .593 .634 .675 .777 .879 1.084 1.289 2.62

2.52
3.04
2.93

3.47
3.34

3.89
3.75

4.32
4.16

225 .571 .610 .650 .749 .847 1.044 1.242 1 636 2.82250 .551 .589 .627 .722 .817 1.088 1.198 1.579
1.525
1.475
1.384

1.959
1.893
1.830
1.717

2.43 3.21 3.61 4.00
275 .532 .569 .606 .698 .790 .973 1.157

1.119
1.050

2.34 2.72 3.10 3.48 3.86
300 .515 .550 .586 .675 .764 .941 2.26 2.63 3.00 3.36 3.73
350 .483 .516 .550 .633 .716 .883 2.19

2.05
2.54
2.38

2.90
2.72

3.25
3.05

3.61
3.39

400
450

.455
i .430

.486

.459
.518
.489

.596

.563
.675
.638

.832

.786
.989
.934

1.303
1.232
1.167
1.110
1.057

1.618
1.529

1 .932 2.25 2.56 2.87 3.19
500 .407 .436 .464 .534 .604 .745 .886 1.826 2.12 2.42 2.72 3.01
550 ! .387 .414 .441 .508 .575 .708 .842 1.449 1.731 2.01 2.29 2.58 2.86
600 l .369 .394 .420 .484 .547 .675 .802 1.377

1.312
1.645
1.567

1.912
1.822

2.18
2.08

2.45
2.33

2.72
2.59

Air: Values in the table were calculated using the ‘Gases other than air- r
perfect gas law. Correction for supercompressi- gases other th air- ne weiSht density of
bility, the deviation from the perfect gas law, would ing the densfrvV8*^?1 be determined by multiply-
be less than three percent and has not been applied. (S ) of the g- q ■ tor air by the sPec>fic gravity

Engineering Data — Flow of Fluids

429
Friction Factors for Clean Commercial Steel and Wrought Iron Pipe

32
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Engineering Data — Flow of Fluids

Viscosity
of Steam

Example: The viscosity of steam at 600 psig, 850
Fahrenheit, is 0.029 centipoise.

Reference: Data adapted from Philip J. Potter's
Steam Power Plants, Copyright 1949, courtesy of
The Ronald Press Company.

Steam capacity test of a Vz-inch bronze relief valve.

Viscosity of Water and

Liquid Petroleum Products

1. Ethane (CtHo)
2. Propane (C3H8)
3. Butane (C«H 10)
4. Natural Gasoline
5. Gasoline
6. Water
7. Kerosene
8. Distillate
9. 48 Deg. API Crude

10. 40 Deg. API Crude
1 1. 35.6 Deg. API Crude

Example: The viscosity
heit is 0.52 centipoise (Ct

12. 32.6 Deg. API Crude
13. Salt Creek Crude
14. Fuel 3 (Max.)
15. Fuel 5 (Min.)
16. SAE 10 Lube (100 V.l.)
17. SAE 30 Lube (100 V.l.)
18. Fuel 5 (Max.) or 6 (Min.)
19. SAE 70 Lube (100 V.I.)
20. Bunker C Fuel (Max.)

and M.C. Residuum
21. Asphalt

of water at 125 Fahren-
rve No. 6).

References: Curves 2, and 3 are
-Inin __ ..... .r, ,, ”“■ 4, ano 3 are taken from

/tout Measurement with Orifice Meters by R. F.
i ,carns' Jackson. R. R. Johnson, and C. A
.arson, courtesy of D. \ an Nostrand Company,

Inc., New York, i951.

hs'nXr 6 *snta^en lr°m E. C. Bingham and R. F.S Standards Bulletin No. 14.>< c 86 (S.I 298, August, 1916) (1919).

the ()i?1diniIr^ cufVes reproduced by permission of
lhe Oil and Gas Journal. '

Engineering Data — Flow of Fluids
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Viscosity of Gases and Vapors

Physical Properties of Water

Temp.
of Water

Saturation
Pressure

Specific
Volume

Weight
Density

Weight Temp.
of Water

Saturation
Pressure

Specific
Volume

Weight
Density

Weight

t P’ V p t P' V p

Degrees
Fahrenheit Psia

Cubic Feet
Per Pound

Pounds per
Cubic Foot

Pounds
Per Gallon

Degrees
Fahrenheit Psia

Cubic Feet
Per Pound

Pounds per
Cubic Foot

Pounds
per Gallon

32°
40
50
60

0.08854
0.12170
0.17811
0.2563

0.01602
0.01602
0.01603
0.01604

62.42
62.42
62.38
62.34

8.345
8.345
8.340
8.334

190°
200
210
212

9.339
11.526
14.123
14.696

0.01657
0.01663
0.01670
0.01672

60.35
60.13
59.88
59.81

8.068
8.039
8.005
7.996

70 0.3631 0.01606 62.27 8.325
8.314
8.303
8.289

220
240

17.186
24.969

0.01677
0.01692

59.63
59.10

7.972
7.901

80 0.5069 0.01608 62.19 260 35.429 0.01709 58.51 7.822
90

100
0.6982
0.9492

0.01610
0.01613

62.11
62.00 280 49.203 0.01726 57.94 7.746

61.84 8.267
8.253
8.227
8.207

300 67.013 0.01745 57.31 7.662
110 1.2748 0.01617 350 134.63 0.01799 55.59 7.432
120 1.6924 0.01620 61.73 400 247.31 0.01864 53.65 7.172
130
140

2.2225
2.8886

0.01625
0.01629

61.54
61.39 450 422.6 0.0194 51.55 6.892

150 3.718 0.01634 61.20 8.182
8.156

500
550

680.8
1045.2

0.0204
0.0218

49.02
45.87

6.553
6.132

160 4.741 0.01639 61.01 600 1542.9 0.0236 42.37 5.664
170 5.992 0.01645 60.79

8.098 700 3093.7 0.0369 27.10 3.623
180 7.510 0.01651 60.57 -- „------------—

J he specific gravity of water at 60 F equa s 1 - —
I he weight per gallon is based on 7.48 ga ons Pe

cubic foot.

All data on volume and pressure are abstracted from
Thermodynamic Properties of Steam by J. H. Keenan
and F. G. Keyes; see pages 436 to 442. 32
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Engineering Data — Flow of Fluids

Flow of Water Through Schedule 40 Steel Pipe

100 feet and Velocity in Schedule 40 Pipe for Water at 60 FPressure Drop per
Discharge

y2'

n/4i
iy2'

4"
o

5"

6"
522

6

10'

14"

16"

18"

20"
24"

9.0.3

Velocity is a function of the cross sectional

o
0

0.042
0.048

0.047
0.060
0.074

10.74
12.89

0.042
0.047

12
12
13
14

0
0

2
2
2

0.061
0.086
0.167
0.240
0.408

0
0
0
0
0

2
2
3
4
4

142
204
261
334
416

0.301
0.361
0.481

2
2

2.58
2.87

78
41
04

97
60
85
12

0
0
0

0
0
0
0
0

0
0
0
0
0

2
2

2
3
3
4
4

041
052
064

076
107
143
180
224

7.62
8.02
8.82
9.63

10.43

1.60
2.01
2.41
2.81
3.21

1.12
1.28
1.44

0.401
0.495
0.583
0.683
0.797

0.048
0.164
0.336
0.565
0.835

0.090
0.135
0.190
0.253
0.323

3.89
4.16
4.44
4.72
5.00

1.39
1 .67
1.94
2.22

2.50
2.78
3.05
3.33
3.61

0.429
0.644
0.858
1.073

15.66
22.2

1.35
1.55
1.75
1.96
2.18

0.036
0.055
0.077
0.102
0.130

0.044
0.090
0.150
0.223

0.107
0.122
0.138
0.172
0.209

0.317
0.422
0.528
0.633
0.844

4
4

2.18
2.36

30
12
93
74
53

36
17
98
80
61

0
0
0
0
0

5
6
7
7
8

041
056
704
095
117

509
769
08
44
85

32
84
40
02
09

41
18
03
89
80

8
9

10
10

12
13

0.602
1.20
1.81
2.41
3.01

4
5

882
01
13

67
30
93
56
19

82
45
08
71
34

0.033
0.041
0.102

5
5
6
8

23
46
79
11
47

84
25
68
12
60

12
65
79
04

9.28
11.14
12.99
14.85

15.24
16.04
17.65

2.23
2.97
3.71
5.57
7.43

3.61
4.01
4.41
4.81
5.21

5.62
6.02
6.42
6.82
7.22

0.919
1.05
1.19
1.33
1.48

1.64
1.81
2.17
2.55
2.98

3.43
3.92
4.43
5.00
5.58

6.21
6.84
8.23

5.37
6.44
7.51
8.59
9.67

1 .29
1.72
2.15
3.22
4.29

5.13
5.85
6.61
8.37

10.3

4.22
5.92
7.90

10.24
12.80

2.42
2.68
3.22
3.81
4.45

0.162
0.195
0.234
0.275
0.320

0.367
0.416
0.471
0.529
0.590

0.653
0.720
0.861
1.02
1.18

0.309
0.518
0.774
1.63
2.78

7
8
8
9

10

1.06
2.11
3.17
4.22
5.28

25
06
87
68
49

6
6
7
8

26
51
76
02
27

272
415
580
774
985

5.27
5.55
6.11
6.66
7.22

7.78
8.33
8.88
9.44
9.99

0.052
0.057
0.068
0.080
0.093

62
95
27
60
92

2.34
3.3.3
4.49
5.83
7.31

11.23
12.03
12.83
13.64
14.44

1.17
1.99
2.99
6.36

10.9

0.043
0.071
0.104

0.055
0.063
0.071
0.088
0.107

0.163
0.232
0.312
0.401
0.50.3

0.155
0.526
1.09
1.83
2.75

0.050
0.060

1.28
1.83
2.45
3.18
4.03
4.93

0.199
0.280
0.376
0.488
0.608

15.55
16.66
17.77
19.99
22.21

10.55
11.10
12.22
13.33
14.43

18.15
21.79

3.61
4.81
6.02
9.03

12.03

0.473
0.630
0.788

0.617
0.877
1.18
1.51
1.90

16.7
23.8
32.2
41.5

6.33
8.45

10.56

0.091
0.129
0.173
0.222
0.280

23.71
28,45

133 .19

0.600
2.10
4.33
7.42

11.2 '

3.84
6.60
9.99

21.6
37.8

per
Second

29.05
32 68
36.31

0.371
0.743
1.114
1.49
1.86

812
974
14
30
46

2.25
2.37
2.61
2.85
3.08

0.946
1.26
1.58
2.37
3.16

11.85
14.23
16.60
18.96
21 .34

5.77
6 93
8 08
9.23

10 39

3.32
3.56
3,79
4.27
4.74

2.54
2.72
2.90
3.27
3.63

0.739
1.06
1.43
1.85
2.32
2.86

3 .46
4 04
4.62
5.20

0.321
0.451
0.607
0.787
0.990

3.59
4.30
5.02
5.74
6.46

5.93
7.11
8.30
9.48

10.67

11.54
13.85
16.16
18.47

120.77
23 08

1.21
1.71
2.31
2.99
3.76

0.075
0.101
0.129
0.1621

4.54
5.45
6.35
7.26
8.17

9.08
10.89
12.71
14.52
16 34

For calculations for pipo other than Schedule 40 roo
' .00 explanation on next page.

Gallons Cubic Ft.
per

Minute

0.340!
0.483
0.652
0.839!
1.05

Press.
Drop
Lbs.

„ Pef

Press.
Drop
Lbs.
per

Sq. In.

4.61
6.59
8.89

Drop
Lbs.

~ Per

J iMuwnuil kJ! LliC Otvciw*.—•

area; thus, it is constant tor a given
now rate and is independent of pipe length.

Veloc­
ity

Feet
per

Second

Press.
Drop
Lbs.
per

Sq. In.

Press.
Drop
Lbs.
per

Sq. In.

Veloc­
ity

Feet
per

Second

Drop
Lbs.
per

Second Sq. In.

Veloc- Press.
ity ~

Feet
per

Press.
Drop
Lbs.
per

Veloc­
ity

Feet
_Per .

Veloc­
ity

Feet
per

Second

Veloc- Press.
ity

Feet
per

Second Sq. In.

Veloc­
ity

Feet
per

Second

F-or pipe lengths other than 100 feet, the pressure drop is proportional to the
length, I hus, for 50 feet of pipe, the pressure drop is approximately one half
the value given in the table , for 300 feet, three times the given value etc

Veloc­
ity

Feet
per

Second Sq. In.

Press.
Drop
Lbs.
per

Second Sq. In.

15.8
27.7
42.4

V/2"

7.17
8,61

10,04
1147
12,91

14 34
117 .21
20 08
22 .95
25,82
28.69

Vs" yr 3/s"
1.13 1.86 0.616 0.359

0.1591 .o9 4.22 0.924 0.903 0.504
2.26 6.98 1.23 1.61 0.672 0.345
2.82 10.5 1.54 2.39 0.840 0.539
3.39 14.7 1.85 3.29 1.01 0.751
4.52 25.0 2.46 5.44 1.34 1.25

5.65 37.2 3.08 8.28 1.68 1.85
11.29 134.4 6.16 30.1 3.36 6.58

9.25 64.1 5.04 13.9
12.33 111.2 6.72 23.9

2 8.40 36.7

0.574 0.044 ay2" 10.08 51.9
0.765 0.073 13.44 91.1
0.956 0.108 0.670 0.046
1.43 0.224 1.01 0.094 3
1.91 0.375 1.34 0.158 0.868 0.056

2.39 0.561 1 .68 0.234 1.09 0.083
2.87 0.786 2.01 0.327 1.30 0.114
3.35 1.05 2.35 0.436 1 .52 0.151
3.83 1.35 2.68 0.556 1.74 0.192
4.30 1.67 3.02 0.668 1.95 0.239

4.78 2.03 3.35 0.839 2.17 0.288
5.74 2.87 4.02 1.18 2.60 0.406
6.70 3.84 4.69 1.59 3.04 0.540
7.65 4.97 5.3b 2.03 3.47 0.687
8.60 6.20 6.03 2.53 3.91 0.861

9.56 7.59 6.70 3.09 4.34 1.05
11.97 11.76 8.38 4.71 5.43 1.61
14.36 16.70 10.05 6.69 6.51 2.24
16.75 22.3 11.73 8.97 7.60 3.00
19.14 28.8 13.42 11.68 8.68 3.87

15.09 14.63 9.77 4.83
10.85 5.93
11.94 7.14
13.00 8.36
14.12 9.89

.2 0.000446

.3 0.000668

.4 0.000891

.5 0.00111

.6 0.00134

.8 0.00178

1 0.00223
2 0.00446
3 0.00668
4 0.00891
5 0.01114

6 0.01337
8 0.01782

10 0.02228
15 0.03342
20 0.04456

25 0.05570
30 0.06684
35 0.07798
40 0.08912
45 0.1003

50 0.1114
60 0.1337
70 0.1560
80 0.1782
90 0.2005

100 0.2228
125 0.2785
150 0.3342
175 0.3899
200 0.4456

225 0.5013
250 0.557
275 0.6127
300 0.6684
325 0.7241

350 0.7798
375 0.8355
400 0.8912
425 0.9469
450 1.003

475 1.059
500 1.114
550 1.225
600 1.337
650 1.448

700 1.560
750 1.671
800 1.782
850 1.894
900 2.005

950 2.117
1 000 2.228
1 100 2.451
1 200 2.674
1 300 2.896

1 400 3.119
1 500 3.342
1 600 3.565
1 800 4.010
2 000 4.456

2 500 5.570
3 000 6.684
3 500 7.798
4 000 8.912
4 500 10.03

5 000 11.14
6 000 13.37
7 000 15.60
8 000 17.82
9 000 20.05

10 000 22.28
12 000 ! 26.74
14 000 ! 31.19
16 000 35.65
18 000 40.10
20 000 44.56

0.145
0.241
0.361
0.755
1.28

3.94
4.73
5.52
6.30
7.09

1.93
2.72
3.64
4.65
5.85

7.88 7.15
9.47 10.21

11.05 13.71
12.62 17.59
14.20 22.0

15.78 26.9
19.72 41.4

8"

1.44 0.043
1.60 0.051
1.76 0.061
1.92 0.072
2.08 0.083

2.24 0.095
2.40 0.108
2.56 0.121
2.73 0.136
2.89 0.151

3.04 0.166
3.21 0.182
3.53 0.219
3.85 0.258
4.17 0.301

4.49 0.343
4.81 0.392
5.13 0.443
5.45 0.497
5.77 0.554

6.09 0.613
6.41 0.675
7.05 0.807
7.70 0.948
8.33 1.11

8.98 1.28
9.62 1.46

10.26 1.65
11.54 2.08
12.82 2.55

16.03 3.94
19.24 5.59
22.44 7.56
25.65 9.80
28.87 12.2

2.02
2.13

1.93
2.03
2.24
2.44
2.64

0.054
0.059
0.071
0.083
0.097 12"

2.85 0.112 2.01 0.047
3.05 0.127 2.15 0.054
3.25 0.143 2.29 0.061
3.46 0.160 2.44 0.068
3.66 0.179 2.58 0.075

3.86 0.198 2.72 0.083
4.07 0.218 2.87 0.091
4.48 0.260 3.15 0.110
4 .88 0.306 3 .44 0.128
5 .29 0.355 3 .73 0.150

5.70 0.409 4.01 0.171
6.10 0.466 4.30 0.195
6.51 0.527 4.59 0.219
7.32 0.663 5.16 0.276
8.14 0.808 5.73 0.339

10.17 1.24 7.17 0.515
12.20 1.76 8.60 0.731
14.24 2.38 10.03 0.982
16.27 3.08 11.47 1.27
18.31 3.87 12.90 1.60

20.35 4.71 14.33 1.95
24 41 6.74 17.20 2.77
28.49 9.11 20.07 3.74

22.93 4.84
... 25.79 6.09

28.66 7.46
34.40 10.7

3.19
3.59

0.052
0.065

3 .09 0.079
4.79 0.111
5.59 0.150
6.38 0.192
7.18 0.242

7.98 0.294
q.58 0.416

11.17 0.562
12.77 0.723
14 3o 0.907
15.96 1.12
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For lengths of pipe other than
100 feet, the pressure drop is
proportional to the length.
Thus, for 50 feet of pipe, the
pressure drop is approximately
one-half the value given in the
table . . . for 300 feet, three
times the given value, etc.
The pressure drop is also in­
versely proportional to the
absolute pressure and directly
proportional to the absolute
temperature.
Therefore, to determine the
pressure drop for inlet or aver­
age pressures other than 100
psi and at temperatures other
than 60 F, multiply the values
given in the table by the ratio:

/100+ 14.7 \/460 + (\
P+14.7 520 )

where:
“P” is the inlet or average
gauge pressure in pounds per
square inch, and,
"l" is the temperature in
degrees Fahrenheit under
consideration.

The cubic feet per minute of
compressed air at any pres­
sure is inversely proportional
to the absolute pressure and
directly proportional to the
absolute temperature.
To determine the cubic feet
per minute of compressed air
at any temperature and pres­
sure other than standard con­
ditions, multiply the value of
cubic feet per minute of free
air by the ratio:

/ 14.7 \/460 + i\
\14.7 + P/\ 520 )

Calculations far Pipo
Other than Schedule 40

To determine the velocity of
water, or the pressure drop
of water or air, through pipe
other than Schedule 40, use
the following formulas:

bpa=ap40
where:

v = velocity, feet per sec.
d = internal diameter of

pipe, in inches; see
pages 346 and 347.

AP = pressure drop, in
pounds per square
inch.

Subscript "a" refers to the
Schedule of pipe through
which velocity or pressure
drop is desired.
Subscript "40“ refers to the
velocity or pressure drop
through Schedule 40 pipe, as
given on these facing pages.

Flow of Air Through Schedule 40 Steel Pipe

Com­
pressed Air
Cubic Feet
Per Minute
at 60 F and

100 psig

Free Air
Q.' m

Cubic Feet
Per Minute
at 60 F and

14.7 psia

Pressure Drop of Air
In Pounds per Square Inch

Per 100 Feet of Schedule 40 Pipe
For Air at 100 Pounds per

Square Inch Gauge Pressure
and 60 F Temperature

w w w 1
1 0.128 0.361 0.083 0.018
2 0.256 1.31 0.285 0.064 0.020
3 0.384 3.06 0.605 0.133 0.042 34"
4 0.513 4.83 1.04 0.226 0.071
5 0.641 7.45 1.58 0.343 0.106 0.027

1"
6 0.769 10.6 2.23 0.408 0.148 0.037
8 1.025 18.6 3.89 0.848 0.255 0.062 0.019

iy2’10 1.282 28.7 5.96 1.26 0.356 0.094 0.029 II/4"
15 1.922 13.0 2.73 0.834 0.201 0.062
20 2.563 22.8 4.76 1.43 0.345 0.102 0.026

25 3.204 35.6 7.34 2.21 0.526 0.156 0.039 0.019
30 3.845 10.5 3.15 0.748 0.219 0.055 0.026
35 4.486 14.2 4.24 1.00 0.293 0.073 0.035
40 5.126 18.4 5.49 1.30 0.379 0.095 0.044
45 5.767 23.1 6.90 1.62 0.474 0.116 0.055 2’

50 6.408 28.5 8.49 1.99 0.578 0.149 0.067 0.019
60 7.690 21/2” 40.7 12.2 2.85 0.819 0.200 0.094 0.027
70 8.971 16.5 3.83 1.10 0.270 0.126 0.036
80 10.25 0.019 21.4 4.96 1.43 0.350 0.162 0.046
90 11.53 0.023 27.0 6.25 1.80 0.437 0.203 0.058

100 12.82 0.029 3' 33.2 7.69 2.21 0.534 0.247 0.070
125 16.02 0.044 11.9 3.39 0.825 0.380 0.107
150 19.22 0.062 0.021 17.0 4.87 1.17 0.537 0.151
175 22.43 0.083 0.028 23.1 6.60 1.58 0.727 0.205
200 25.63 0.107 0.036 31/2" 30.0 8.54 2.05 0.937 0.2b4

225 28.84 0.134 0.045 0.022 37.9 10.8 2.59 1.19 0.331
250 32.04 0.164 0.055 0.027 13.3 3.18 1.45 0.404
275 35.24 0.191 0.066 0.032 16.0 3.83 1.75 0.484
300 38.45 0.232 0.078 0.037 19.0 4.56 2.07 0.573
325 41.65 0.270 0.090 0.043

4"
22.3 5.32 2.42 0.673

350 44.87 0.313 0.104 0.050 25.8 6.17 2.80 0.776
375 48.06 0.356 0.119 0.057 0.030 29.6 7.05 3.20 0.887
400 51.26 0.402 0.134 0.064 0.034 33.6 8.02 3.b4 1.00
425 54.47 0.452 0.151 0.072 0.038 37.9 9.01 4.09 1.13
450 57.67 0.507 0.168 0.081 0.042 10.2 4.59 1.2b

475 60.88 0.562 0.187 0.089 0.047 11.3 5.09 1.40
500 64.08 0.623 0.206 0.099 0.052 12.5 5.bl 1.55
550 70.49 0.749 0.248 0.118 0.062 15.1 6.79 1.87
600 76.90 0.887 0.293 0. 139 0.073 18.0 8.04 2.21
650 83.30 1.04 0.342 0.163 0.086 5" 21.1 9.43 2.60

89.71 1.19 0.395 0.188 0.099 0.032 24.3 10.9 3.00
750 96.12 1.36 0.451 0.214 0.113 0.036 27.9 12.6 3.44

102.5 1.55 0.513 0.244 0.127 0.041 31.8 14.2 3.90
850
900

108.9 1.74 0.576 0.274 0.144 0.04b 35.9 lb.0 4.40
115.3 1.95 0.642 0.305 0.160 0.051 6' 40.2 18.0 4.91

950
1 000
1 100
1 200
1 300

121.8 2.18 0.715 0.340 0.178 0.057 0.023 20.0 5.47
128.2
141.0
153.8
166.6

2.40 0.788 0.375 0.197 0.063 0.025 22.1 6.06
2.89
3.44

0.948
1.13

0.451
0.533

0.236
0.279

0.075
0.089

0.030
0.035

26.7
31.8

7.29
8.63

4.01 1.32 0.626 0.327 0.103 0.041 37.3 10.1

1 400
1 500
1 600
1 800
2 000

179.4
192.2
205.1
230.7
256.3

4.65
5.31
6.04
7.65
9.44

1.52
1.74
1.97
2.50
3.06

0.718
0.824
0.932
1.18
1.45

0.377
0.431
0.490
0.616
0.757

0.119
0.136
0.154
0.193
0.237

0.047
0.054
0.061
0.075
0.094

8*

0.023
10"

11.8
13.5
15.3
19.3
23.9

2 500 320.4
384.5
448.6
512.6
576.7

14.7 4.76
6.82

2.25
3.20

1.17
1.67

0.366
0.524

0.143
0.204

0.035
0.051 0.016

37.3

3 000 28.8
37.6
47.6

9.23 4.33 2.26 0.709 0.276 0.068 0.022
3 500
4 000
4 500

12.1
15.3

5.66
7.16

2.94
3.69

0.919
1.1b

0.358
0.450

0.088
0.111

0.028
0.035 12"

5 000 640.8 8.85 4.56 1.42 0.552 0.136 0.043 0.018
12.7 6.57 2.03 0.794 0. 195 O.Obl 0.025

6 000 769.0 36.9 17.2 8.94 2.76 1.07 0.262 0.082 0.034
7 000 897.1 22.5 11.7 3.59 1.39 0.339 0.107 0.044
8 000
9 000

1025
1153 28.5 14.9 4.54 1.76 0.427 0.134 0.055

1282 35.2 18.4 5.60 2.16 0.526 0.164 0.067
10 000 22.2 6.78 2.62 0.633 0.197 0.081
11 000 1410 26.4 8.07 3.09 0.753 0.234 0.096
12 000 1538 31.0 9.47 3.63 0.884 0.273 0.112
13 000 1666 36.0 11.0 4.21 1.02 0.316 0.129
14 000 1794

1922 12.6 4.84 1.17 0.364 0.148
15 000 14.3 5.50 1.33 0.411 0.167
16 000 2051 18.2 6.96 1.68 0.520 0.213
18 000 2307 22.4 8.60 2.01 0.642 0.260
20 000 2563 27.1 10.4 2.50 0.771 0.314
22 000 2820

3076 32.3 12.4 2.97 0.918 0.371
24 000 37.9 14.5 3.49 1.12

1.25
0.435

26 000 3332 16.9 4.04 0.505
28 000 3588 19.3 4.64 1.42 0.520
30 000 3845
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Engineering Data — Flow of Fluid:

Simplified Flow Formula for Compressible Fluids
Pipe or Valve Pressure Drop, Rate of Flow, and Size

The simplified flow formula was developed from the
Darcy formula and employs friction factors for the
fully turbulent flow range; see page 42g.

a d c- r' x/ ;2P100 SPlQQ
AP100 = Ci C2 V Ci - — C2 = ry

C2 V V

. D Ci C2 APioop SPwoP
100 — Wl = 7^—— W2 — zs

p C2 tzl

AP100 = pressure drop per 100 feet of pipe, in pounds per sq. inch
Ci = discharge factor, from chart at the right
G = size factor, from table on the facing page
V = specific volume, in cubic feet per pound

{for steam, see pages 436 to 442)
p = weight density, in pounds per cubic foot

{for air or gas, see page 428)

Limitations of Simplified Flow Formula
1. Flow rates through throttled or reduced seat valves
may be restricted by sonic velocity at the seat; the
formula is not applicable for this condition of flow.
2. The formula is accurate for the fully turbulent flow
range indicated by the friction factor diagram, and also
provides a good approximation for most normal flow
conditions.
3. When pressure drop is_less than 10 percent of the
inlet gauge pressure, use V or p based on either inlet or
outlet conditions.
4. When pressure drop is greater than 10 percent but
less than 4O_percent of the inlet gauge pressure, use the
average of V or p based on inlet and outlet conditions.
5. When pressure drop is greater than 40 percent of
the inlet gauge pressure, divide the pipe into shorter
sections and use V or p based on an average of the inlet
and outlet conditions of the shorter pipe section.

q'h =

Converting Flow Rates
To convert flow rates given in pounds per hour (W), to
standard cubic feet per hour (q'„) or to standard cubic
feet per minute (</,„), use the following formulas:

W__ , = W
0.0764 q m 4.58 s„

Example 1
Given: Steam at 345 psig and 500 F flows through an
8-inch 300-pound steel plug type seat angle valve at a
rate of 240,000 pounds per hour.
Find: The pressure drop through the valve.
Solution: Referring to the tables on page 424, note that
resistance of the given valve is based on Schedule 80 pipe
and its equivalent length in pipe diameters is 145.
I.D. of 8-inch Schedule 80 pipe= 7.625 . page 346
Equivalent length of valve in

feet of Schedule 80 pipe=Q2 feet . page 425
Calculate the pressure drop per 100 feet of pipe

C\ = 57 .......................................from this page
C2 = 0.185 .............................................from facing page

V = 1-45 ............................................................page 440

AP100 = 57 x 0.185 x 1 -45 - 1 5-3
Pressure drop through valve - 15.3 (92/100) - 14.1 psi

Example 2
Given: The pressure drop is 5 psi with 100 psig
air at 90 F flowing through 100 feet of 4-inch
Schedule 40 pipe.
Find: The flow rate in standard cubic feet per
minute (scfm).
Solution: SPm =50

C2= 5.17
P = 0.564 . . . .from page 428

Ci = (5.0x0.564) -s- 5.17 = 0.545
W = 23 000

nomenclature............ ,an totP ...................................................see page az I
example on "determining pipe size" ... .see next page
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Simplified Flow Formula for Compressible Fluids
Pipe or Valve Pressure Drop, Rate of Flow, and Size

Values of C2
Nominal
Pipe Size

Inches

Schedule
Number

Value
of G

Nominal
Pipe Size

Inches

Schedule
Number

Value
ofG

Nominal
Pipe Size

Inches

Schedule
Number

Value
of G

Vs

y4

%

Vz

%

1

iy4

iy2

2

2V2

3

31/,

40 s
80 x

40 s
80 x

40 s
80 x

40 s
80 x

160
... XX

40 s
80 x

160
... XX

40 s
80 x

160
... XX

40 s
80 x

160
... XX

40 s
80 x

160
... XX

40 s
80 x

160
... XX

40 s
80 x

160
... XX

40 s
80 x

160
... XX

40 s
80 x

40 s
80 x

120
160
... XX

7 920 000.
26 200 000.

1 590 000.
4 290 000.

319 000.
718 000.

93 500.
186 100.

4 300 000.
11 180 000.

21 200.
36 900.

100 100.
627 000.

5 950.
9 640.

22 500.
114100.

1 408.
2 110.
3 490.

13 640.

627.
904.

1 656.
4 630.

169.
236.
488.
899.

66.7
91.8

146.3
380.0

21.4
28.7
48.3
96.6

10.0

5

6

8

10

12

14

40 s
80 x

120
160
... XX

40 s
80 x

120
160
... XX

20
30
40 s
60
80 x

100
120
140
... XX
160

20
30
40 s
60 x
80

100
120
140
160

20
30
... s
40
... X
60

80
100
120
140
160

10
20
30 s
40
... X

1.59
2.04
2.69
3.59
4.93

0.610
0.798
1.015
1.376
1.861

0.133
0.135
0.146
0.163
0.185

0.211
0.252
0.289
0.317
0.333

0.039 7
0.042 1
0.044 7
0.051 4
0.056 9

0.066 1
0.075 3
0.090 5
0.105 2

0.0157
0.0168
0.0175
0.018 0
0.0195
0.020 6

0.023 1
0.026 7
0.031 0
0.035 0
0.042 3

0.009 49
0.009 96
0.01046
0.010 99
0.011 55
0.012 44

0.014 16
0.016 57
0.018 98
0.021 8
0.025 2

16

18

20

24

10
20
30 s
40 x
60

80
100
120
140
160

10
20
.. s
30
40 X

60
80

100
120
140
160

10
20 s
30 x
40
60

80
100
120
140
160

10
20 s
30 X
40
60

80
100
120
140
160

0.004 63
0.00421
0.005 04
0.005 49
0.00612

0.007 00
0.008 04
0.009 26
0.01099
0.012 44

0.002 47
0.00256
0.002 66
0.002 76
0.002 87
0.002 98

0.003 35
0.003 76
0.004 35
0.005 04
0.005 73
0.00b 69

0.00141
0.001 50
0.001 61
0.001 69
0.001 91

0.002 17
0.00251
0.002 87
0.003 35
0.003 85

0.000 534
0.000 565
0.000 597
0.000bl4
0.000 651
0.000 741

0.000 835
0.000 972
0.001 119
0.001 274
0.001 478

4

13.2

5.17
6.75
8.94

11.80
18.59

60

80
100
120
140
160

Note
The letters s, x, and xx in the col­
umns of Schedule Number', indicate
Standard, Extra Strong, and Double

Extra Strong pipe respectively.

Example 3
Given: An 85 psig saturated
steam line with 20,000 pounds
per hour flow is permitted a
maximum pressure drop of 10
psi per 100 feet of pipe.
Find: The smallest size of
Schedule 40 pipe suitable.

Solution: AP100 — 10
Ci = 0.4

V = 4-5 ..........................page 437
Cj = 10 -r (0.4 X 4.5) - 5 5b

Reference to
the smallest

the table of C2 values above shows that the 4-inch size
Schedule 40 pipe having a C2 value less than 5.56.

The actual pressure drop per 100 feet of 4-inch Schedule 40 pipe is:
APioo = o-4 x 5-17 x 4-5 = 9-3

is

32
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Properties of Saturated Steam

Absolute Pressure Vacuum
Inches
of Hg

Temperature Heat of
the Liquid

Latent Heat
of Evaporation

Total Heat
of Steam

Specific
Volume

Lbs. per
Sq. In.

Inches
of Hg t h. V

P' Degrees F Btu/lb. _____ Btu/lb._____ Btu/lb. Cu. ft. per lb.

0.20
0.25
0.30
0.35
0.40
0.45

0.41
0.51
0.61
0.71
0.81
0.92

29.51
29.41
29.31
29.21
29.11
29.00

53.14
59.30
64.47
68.93
72.86
76.38

21.21
27.36
32.52
36.97
40.89
44.41

1063.8
1060.3
1057.4
1054.9
1052.7
1050.7

1085.0
1087.7
1090.0
1091.9
1093.6
1095.1

1526.0
1235.3
1039.5
898.5
791.9
708.5

0.50
0.60
0.70

1.02
1.22
1.43

28.90
28.70
28.49

79.58
85.21
90.08

47.60
53.21
58.07

1048.8
1045.7
1042.9

1096.4
1098.9
1101.0

641.4
540.0
466.9

0.80 1.63 28.29 94.38 62.36 1040.4 1102.8 411.7
0.90 1.83 28.09 98.24 66.21 1038.3 1104.5 368.4
1.0 2.04 27.88 101.74 69.70 1036.3 1106.0 333.6
1.2 2.44 27.48 107.92 75.87 1032.7 1108.6 280.9
1.4 2.85 27.07 113.26 81.20 1029.6 1110.8 243.0
1.6 3.26 26.66 117.99 85.91 1026.9 1112.8 214.3
1.8 3.66 26.26 122.23 90.14 1024.5 1114.6 191.8
2.0 4.07 25.85 126.08 93.99 1022.2 1116.2 173.73
2.2 4.48 25.44 129.62 97.52 1020.2 1117.7 158.85
2.4 4.89 25.03 132.89 100.79 1018.3 1119.1 146.38
2.6 5.29 24.63 135.94 103.83 1016.5 1120.3 135.78
2.8 5.70 24.22 138.79 106.68 1014.8 1121.5 126.65
3.0 6.11 23.81 141.48 109.37 1013.2 1122.6 118.71
3.5 7.13 22.79 147.57 115.46 1009.6 1125.1 102.72
4.0 8.14 21.78 152.97 120.86 1006.4 1127.3 90.63
4.5 9.16 20.76 157.83 125.71 1003.6 1129.3 81.16
5.0 10.18 19.74 162.24 130.13 1001.0 1131.1 73.52
5.5 11.20 18.72 166.30 134.19 998.5 1132.7 67.24
6.0 12.22 17.70 170.06 137.96 996.2 1134.2 61.98
6.5 13.23 16.69 173.56 141.47 994.1 1135.6 57.50
7.0 14.25 15.67 176.85 144.76 992.1 1136.9 53.64
7.5 15.27 14.65 179.94 147.86 990.2 1138.1 50.29
8.0 16.29 13.63 182.86 150.79 988.5 1139.3 47.34
8.5 17.31 12.61 185.64 153.57 986.8 1140.4 44.73
9.0 18.32 11.60 188.28 156.22 985.2 1141.4 42.40
9.5 19.34 10.58 190.80 158.75 983.6 1142.3 40.31

10.0 20.36 9.56 193.21 161.17 982.1 1143.3 38.42
11.0 22.40 7.52 197.75 165.73 979.3 1145.0 35.14
12.0 24.43 5.49 201.96 169.96 976.6 1146.6 32.40
13.0 26.47 3.45 205.88 173.91 974.2 1148.1 30.0614.0 28.50 1.42 209.56 177.61 971.9 1149.5 28.04

Pressure
Lbs. per Sq. In.

Temperature Heat of
the Liquid

Latent Heat
of Evaporation

Total Heat
of Steam

Specific
Volume

Absolute
P'

Gage
P t

Degrees F Btu/lb. Btu/lb. Btu/lb.
V

Cu. ft. per lb.
14.696
15.0
16.0
17.0
18.0
19 Al______

0.0
0.3
1.3
2.3
3.3
4.3

212.00
213.03
216.32
219.44
222.41
225.24

180.07
181.11
184.42
187.56
190.56

___  193.42

970.3
969.7
967.6
965.5
963.6
961.9

1150.4
1150.8
1152.0
1153.1
1154.2
1155.3

26.80
26.29
24.75
23.39
22.17
21.0820.0

21.0
22.0
23.0

____24.0 ____

5.3
6.3
7.3
8.3
9.3

227.96
230.57
233.07
235.49
237.82

196.16
198.79
201.33
203.78
206.14

960.1
958.4
956.8
955.2
953.7

1156.3
1157.2
1158.1
1159.0
1159.8

20.089
19.192
18.375
17.627
16.93825.0

26.0
27.0
28.0
29.0______

10.3
11.3
12.3
13.3
14.3

240.07
242.25
244.36
246.41
248.40

208.42
210.62
212.75
214.83

____ 216.86__

952.1
950.7
949.3
947.9
946.5

1160.6
1161.3
1162.0
1162.7
1163.4

16.303
15.715
15.170
14.663
14.18930.0

31.0
32.0
33.0
34.0

* Abstracted fr
F G. Keyes, F

15.3
16.3
17.3
18.3
19.3

□m Thermodyr
136 Edition, by

250.33
252.22
254.05
255.84
257.58

inmic Properties c
permission of the p

218.82
220.73
222.59
224.41

____226.18

)f Steam by J. F
jblishers, John Wil

945.3
944.0
942.8
941.6
940.3

• Keenan and
:y & Sons, Inc.

1164.1
1164.7
1165.4
1166.0
1166.5

13.746
13.330
12.940
12.572
12.226

(continued on the
next three pages)
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Properties of Saturated Steam — continued

Pressure
Lbs. per Sq. In.

Temperature

t
Degrees F

Heat of
the Liquid

Btu/lb.

Latent Heat
of Evaporation

Btu/lb.

Total Heat
of Steam

h,
Btu/lb.

Specific
Volume

V
Cu. ft. per lb.

Absolute
P'

Gage
P

35.0 20.3 259.28 227.91 939.2 1167.1 11.89836.0 21.3 260.95 229.60 938.0 1167.6 11.58837.0 22.3 262.57 231.26 936.9 1168.2 11.29438.0 23.3 264.16 232.89 935.8 1168.7 11.01539.0 24.3 265.72 234.48 934.7 1169.2 10.750
40.0 25.3 267.25 236.03 933.7 1169.7 10.498
41.0 26.3 268.74 237.55 932.6 1170.2 10.258
42.0 27.3 270.21 239.04 931.6 1170.7 10.029
43.0 28.3 271.64 240.51 930.6 1171.1 9.810
44.0 29.3 273.05 241.95 929.6 1171.6 9.601
45.0 30.3 274.44 243.36 928.6 1172.0 9.401
46.0 31.3 275.80 244.75 927.7 1172.4 9.209
47.0 32.3 277.13 246.12 926.7 1172.9 9.025
48.0 33.3 278.45 247.47 925.8 1173.3 8.848
49.0 34.3 279.74 248.79 924.9 1173.7 8.678
50.0 35.3 281.01 250.09 924.0 1174.1 8.515
51.0 36.3 282.26 251.37 923.0 1174.4 8.359
52.0 37.3 283.49 252.63 922.2 1174.8 8.208
53.0 38.3 284.70 253.87 921.3 1175.2 8.062
54.0 39.3 285.90 255.09 920.5 1175.6 7.922
55.0 40.3 287.07 256.30 919.6 1175.9 7.787
56.0 41.3 288.23 257.50 918.8 1176.3 7.656
57.0 42.3 289.37 258.67 917.9 1176.6 7.529
58.0 43.3 290.50 259.82 917.1 1176.9 7.407
59.0 44.3 291.61 260.96 916.3 1177.3 7.289
60.0 45.3 292.71 262.09 915.5 1177.6 7.175
61.0 46.3 293.79 263.20 914.7 1177.9 7.064
62.0 47.3 294.85 264.30 913.9 1178.2 6.957
63.0 48.3 295.90 265.38 913.1 1178.5 6.853
64.0 49.3 296.94 266.45 912.3 1178.8 6.752
65.0 50.3 297.97 267.50 911.6 1179.1 6.655
66.0 51.3 298.99 268.55 910.8 1179.4 6.560
67.0 52.3 299.99 269.58 910.1 1179.7 6.468
68.0 53.3 300.98 270.60 909.4 1180.0 6.378
69.0 54.3 301.96 271.61 908.7 1180.3 6.291
70.0 55.3 302.92 272.61 907.9 1180.6 6.206
71.0 56.3 303.88 273.60 907.2 1180.8 6.124
72.0 57.3 304.83 274.57 906.5 1181.1 6.044
73.0 58.3 305.76 275.54 905.8 1181.3 5.966
74.0 59.3 306.68 276.49 905.1 1181.6 5.890
75.0 60.3 307.60 277.43 904.5 1181.9 5.816
76.0 61.3 308.50 278.37 903.7 1182.1 5.743
77.0 62.3 309.40 279.30 903.1 1182.4 5.673
78.0 63.3 310.29 280.21 902.4 1182.6 5.604
79.0 64.3 311.16 281.12 901.7 1182.8 5.537
80.0 65.3 312.03 282.02 901.1 1183.1 5.472
81.0 66.3 312.89 282.91 900.4 1183.3 5.408
82.0 67.3 313.74 283.79 899.7 1183.5 5.346
83.0 68.3 314.59 284.66 899.1 1183.8 5.285
84.0 69.3 315.42 285.53 898.5 1184.0 5.226____
85.0 70.3 316.25 286.39 897.8 1184.2 5.168
86.0 71.3 317.07 287.24 897.2 1184.4 5.111
87.0 72.3 317.88 288.08 896.5 1184.6 5.055
88.0 73.3 318.68 288.91 895.9 1184.8 5.001
89.0 74.3 319.48 289.74 895.3 1185.1 ____ 4J148_____
90.0 75.3 320.27 290.56 894.7 1185.3 4.896
91.0 76.3 321.06 291.38 894.1 1185.5 4.845
92.0 77.3 321.83 292.18 893.5 1185.7 4.796
93.0 78.3 322.60 292.98 892.9 1185.9 4.747
94.0 79.3 323.36 293.78 892.3 1186.1 4.699
95.0 80.3 324.12 294.56 891.7 1186.2 4.652
96.0 81.3 324.87 295.34 891.1 1186.4 4.606
97.0 82.3 325.61 296.12 890.5 1186.6 4.561
98.0 83.3 326.35 296.89 889.9 1186.8 4.517
99.0 84.3 327.08 297.65 889.4 1187.0 4.474

100.0 85.3 327.81 298.40 888.8 1187.2 4.432
101.0 86.3 328.53 299.15 888.2 1187.4 4.391
102.0 87.3 329.25 299.90 887.6 1187.5 4.350
103.0 88.3 329.96 300.64 887.1 1187.7 4.310
104.0 89.3 330.66 301.37 886.5 1187.9 4.271____
105.0 90.3 331.36 302.10 886.0 1188.1 4.232
106.0 91.3 332.05 302.82 885.4 1188.2 4.194
107.0 92.3 332.74 303.54 884.9 1188.4 4.157
108.0 93.3 333.42 304.26 884.3 1188.6 4.120
109.0_____ 94.3 334.10 304.97 883.7 1188.7 4 • 084
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continued

230.3

of Saturated Steam

383.86
385.90
387.89
389.86
391.79
393.68
395.54
397.37
399.18

366.09
368.13
370.14
372.12
374.08

357.58
359.77
361.91
364.02

210.3
215.3
220.3

841.1
839.2
837.4
835J)
833.8
832.0
830.3
828.5
826.8

190.3
195.3
200.3
205.3

205.0
210.0
215.0
220.0
225.0
230.0
235.0
240.0
245.0

Pressure
Lbs. Per Sq. In.

Temperature Heat of
the Liquid

Latent Heat
of Evaporation

Total Heat
of Steam

Specific
Volume

VAbsolute 1 Gage t
P' P Degrees F Btu/lb. Btu/lb. Btu/lb. Cu. ft. per lb.

110.0
111.0
112.0
113.0
114.0

95.3
96.3
97.3
98.3
99.3

334.77
335.44
336.11
336.77
337.42

305.66
306.37
307.06
307.75
308.43

883.2
882.6
882.1
881.6
881.1

1188.9
1189.0
1189.2
1189.4
1189.5

4.049
4.015
3.981
3.947
3.914

115.0 100.3 338.07 309.11 880.6 1189.7 3.882
116.0
117.0

101.3
102.3

338.72
339.36

309.79
310.46

880.0
879.5

1189.8
1190.0

3 • 850
3.819

118.0 103.3 339.99 311.12 879.0 1190.1 3.788
119.0 104.3 340.62 311.78 878.4 1190.2 3.758
120.0 105.3 341.25 312.44 877.9 1190.4 3.728
121.0 106.3 341.88 313.10 877.4 1190.5 3.699
122.0 107.3 342.50 313.75 876.9 1190.7 3.670
123.0 108.3 343.11 314.40 876.4 1190.8 3.642
124.0 109.3 343.72 315.04 875.9 1190.9 3.614
125.0 110.3 344.33 315.68 875.4 1191.1 3.587
126.0 111.3 344.94 316.31 874.9 1191.2 3.560
127.0 112.3 345.54 316.94 874.4 1191.3 3.533
128.0 113.3 346.13 317.57 873.9 1191.5 3.507
129.0 114.3 346.73 318.19 873.4 1191.6 3.481
130.0 115.3 347.32 318.81 872.9 1191.7 3.455
131.0 116.3 347.90 319.43 872.5 1191.9 3.430
132.0 117.3 348.48 320.04 872.0 1192.0 3.405
133.0 118.3 349.06 320.65 871.5 1192.1 3.381
134.0 119.3 349.64 321.25 871.0 1192.2 3.357
135.0 120.3 350.21 321.85 870.6 1192.4 3.333
136.0 121.3 350.78 322.45 870.1 1192.5 3.310
137.0 122.3 351.35 323.05 869.6 1192.6 3.287
138.0 123.3 351.91 323.64 869.1 1192.7 3.264
139.0 124.3 352.47 324.23 868.7 1192.9 3.242
140.0 125.3 353.02 324.82 868.2 1193.0 3.220
141.0 126.3 353.57 325.40 867.7 1193.1 3.198
142.0 127.3 354.12 325.98 867.2 1193.2 3.177
143.0 128.3 354.67 326.56 866.7 1193.3 3.155
144.0 129.3 355.21 327.13 866.3 1193.4 3.134
145.0 130.3 355.76 327.70 865.8 1193.5 3.114
146.0 131.3 356.29 328.27 865.3 1193.6 3.094
147.0 132.3 356.83 328.83 864.9 1193.8 3.074
148.0 133.3 357.36 329.39 864.5 1193.9 3.054149.0 134.3 357.89 329.95 864.0 1194.0 3.034
150.0 135.3 358.42 330.51 863.6 1194.1 3.015152.0 137.3 359.46 331.61 862.7 1194.3 2.977154.0 139.3 360.49 332.70 861.8 1194.5 2.940156.0 141.3 361.52 333.79 860.9 1194.7 2.904158.0_____ 143.3 362.53 334.86 860.0 1194.9 2.869
160.0 145.3 363.53 335.93 859.2 1195.1 2.834162.0 147.3 364.53 336.98 858.3 1195.3 2.801164.0 149.3 365.51 338.02 857.5 1195.5 2 768166.0 151.3 366.48 339.05 856.6 1195.7 2 736168.0 153.3 367.45 340.07 855.7 1195.8 2.705170.0 155.3 368.41 341.09 854.9 1196 0 2.675

2.645
2.616
2.587
2.559

172.0
174.0
176.0

___  178.0

157.3
159.3
161.3
163.3

369.35
370.29
371.22
372.14

342.10
343.10
344.09
345.06

854.1
853.3
852.4
851.6

1196.2
1196.4
1196.5
1196.7180.0

182.0
184.0
186.0

165.3
167.3
169.3
171.3

373.06
373.96
374.86
375.75

346.03
347.00
347.96
348.92

850.8
850.0
849.2
848.4
847.6

1196.9
1197.0
1197.2

2.532
2.505
2.479

__ 188.0 ___ 173.3 376.64 349.86 1197.3
1197.5

2.454
2.429190.0

192.0
175.3
177.3

377.51
378.38

350.79
351.72

846.8
846.1
845.3
844.5
843.7

1197.6 2.404
194.0
196.0

__ 198-°
200.0

179.3
181.3
183.3
185.3

379.24
380.10
380.95
381.79

352.64
353.55

___ 354.46

1197.8
1197.9
1198.1
1198.2

2.380
2.356
2.333
2.310

1198.4 2.288
1198.7 2.234
1199.0 2.183
1199.3 2.134
1199.6 2.087
1199.9 2.0422
1200.1 1.9992
1200.4 1.9579
1200.6 1.9183
1200.9 1.8803
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Properties of Saturated Steam — concluded

Pressure
Lbs. Per Sq. In.

Temperature

t
Degrees F

Heat of
the Liquid

Btu/lb.

Latent Heat
of Evaporation

Btu/lb.

Total Heat
of Steam

he
Btu/lb.

Specific
Volume

V
Cu. ft. per lb.

Absolute
P'

Gage
P

250.0 235.3 400.95 376.00 825.1 1201.1 1.8438
255.0 240.3 402.70 377.89 823.4 1201.3 1.8086
260.0 245.3 404.42 379.76 821.8 1201.5 1.7748
265.0 250.3 406.11 381.60 820.1 1201.7 1.7422
270.0 255.3 407.78 383.42 818.5 1201.9 1.7107
275.0 260.3 409.43 385.21 816.9 1202.1 1 1.6804
280.0 265.3 411.05 386.98 815.3 1202.3 1.6511
285.0 270.3 412.65 388.73 813.7 1202.4 1.6228
290.0 275.3 414.23 390.46 812.1 1202.6 1.5954
295.0 280.3 415.79 392.16 810.5 1202.7 1.5689
300.0 285.3 417.33 393.84 809.0 1202.8 1.5433
320.0 305.3 423.29 400.39 803.0 1203.4 1.4485
340.0 325.3 428.97 406.66 797.1 1203.7 1.3645
360.0 345.3 434.40 412.67 791.4 1204.1 1.2895
380.0 365.3 439.60 418.45 785.8 1204.3 1.2222
400.0 385.3 444.59 424.0 780.5 1204.5 1.1613
420.0 405.3 449.39 429.4 775.2 1204.6 1.1061
440.0 425.3 454.02 434.6 770.0 1204.6 1.0556
460.0 445.3 458.50 439.7 764.9 1204.6 1.0094
480.0 465.3 462.82 444.6 759.9 1204.5 0.9670
500.0 485.3 467.01 449.4 755.0 1204.4 0.9278
520.0 505.3 471.07 454.1 750.1 1204.2 0.8915
540.0 525.3 475.01 458.6 745.4 1204.0 0.8578
560.0 545.3 478.85 463.0 740.8 1203.8 0.8265
580.0 565.3 482.58 467.4 736.1 1203.5 0.7973
600.0 585.3 486.21 471.6 731.6 1203.2 0.7698
620.0 605.3 489.75 475.7 727.2 1202.9 0.7440
640.0 625.3 493.21 479.8 722.7 1202.5 0.7198
660.0 645.3 496.58 483.8 718.3 1202.1 0.6971
680.0 665.3 499.88 487.7 714.0 1201.7 0.6757
700.0 685.3 503.10 491.5 709.7 1201.2 0.6554
720.0 705.3 506.25 495.3 705.4 1200.7 0.6362
740.0 725.3 509.34 499.0 701.2 1200.2 0.6180
760.0 745.3 512.36 502.6 697.1 1199.7 0.6007
780.0 765.3 515.33 506.2 692.9 1199.1 0.5843
800.0 785.3 518.23 509.7 688.9 1198.6 0.5687
820.0 805.3 521.08 513.2 684.8 1198.0 0.5538
840.0 825.3 523.88 516.6 680.8 1197.4 0.5396
860.0 845.3 526.63 520.0 676.8 1196.8 0.5260
880.0 865.3 529.33 523.3 672.8 1196.1 0.5130
900.0 885.3 531.98 526.6 668.8 1195.4 0.5006
920.0 905.3 534.59 529.8 664.9 1194.7 0.4886
940.0 925.3 537.16 533.0 661.0 1194.0 0.4772
960.0 945.3 539.68 536.2 657.1 1193.3 0.4663
980.0 965.3 542.17 539.3 653.3 1192.6 0.4557

1000.0 985.3 544.61 542.4 649.4 1191.8 0.4456
1050.0 1035.3 550.57 550.0 639.9 1189.9 0.4218
1100.0 1085.3 556.31 557.4 630.4 1187.8 0.4001
1150.0 1135.3 561.86 564.6 621.0 1185.6 0.3802
1200.0 1185.3 567.22 571.7 611.7 1183.4 0.3619
1250.0 1235.3 572.42 578.6 602.4 1181.0 0.3450
1300.0 1285.3 577.46 585.4 593.2 1178.6 0.3293
1350.0 1335.3 582.35 592.1 584.0 1176.1 0.3148
1400.0 1385.3 587.10 598.7 574.7 1173.4 0.3012
1450.0 1435.3 591.73 605.2 565.5 1170.7 0.2884
1500.0 1485.3 596.23 611.6 556.3 1167.9 1 0.2765
1600.0 1585.3 604.90 624.1 538.0 1162.1 0.2548
1700.0 1685.3 613.15 636.3 519.6 1155.9 0.2354
1800.0 1785.3 621.03 648.3 501.1 1149.4 0.2179
1900.0 1885.3 628.58 660.1 482.4 1142.4 0.2021
2000.0 1985.3 635.82 671.7 463.4 1135.1 0.1878
2100.0 2085.3 642.77 683.3 444.1 1127.4 0.1746
2200.0 2185.3 649.46 694.8 424.4 1119.2 0.1625
2300.0 2285.3 655.91 706.5 403.9 1110.4 0.1513
2400.0 2385.3 662.12 718.4 382.7 1101.1 0.1407
2500.0 2485.3 668.13 730.6 360.5 1091.1 0.1307
2600.0 2585.3 673.94 743.0 337.2 1080.2 0.1213
2700.0 2685.3 679.55 756.2 312.1 1068.3 0.1123
2800.0 2785.3 684.99 770.1 284.7 1054.8 0.1035
2900.0 2885.3 690.26 785.4 253.6 1039.0 0.0947
3000.0 2985.3 695.36 802.5 217.8 1020.3 0.0858
3100.0 3085.3 700.31 825.0 168.1 993.1 0.0753
3200.0 3185.3 705.11 872.4 62.0 934.4 0.0580
3206.2 3191.5 705.40 902.7 0.0 902.7 0.0503 32
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440
Engineering Data — Flow of Fluids

Properties of Superheated Steam

V = specific volume, cubic feet per pound
h0 = total heat of steam, Btu per pound

Abs. 900'800'700'600'500'480'440'360° 400'

Sat.
Temp.

(continued on the
next two pages)

Total Temperature — Degrees Fahrenheit (t)

Abstracted irom 1 nermodynamic Properties ol bteam by J. H. Keenan and
F. G. Keyes, 1936 Edition, by permission of the publishers, John Wiley & Sons, Inc

| 1000° | 1200'

Pressure
Lbs. per
Sq. In.

Gage

14.696 0.0

<■ 1

212.00 V
hg

33.03
1221.1

34.68
1239.9

36.32
1258.8

37.96
1277.6

38.78
1287.1

42.86
1334.8

46.94
1383.2

51.00
1432.3

55.07
1482.3

59.13
1533.1

67.25
1637.5

20.0 5.3 227.96 V
hg

24.21
1220.3

25.43
1239.2

26.65
1258.2

27.86
1277.1

28.46
1286.6

31.47
1334.4

34.47
1382.9

37.46
1432.1

40.45
1482.1

43.44
1533.0

49.41
1637.4

30.0 15.3 250.33 V 16.072
1218.6

16.897
1237.9

17.714
1257.0

18.528
1276.2

18.933
1285.7

20.95
1333.8

22.96
1382.4

24.96
1431.7

26.95
1481.8

28.95
1532.7

32.93
1637.2

40.0 25.3 267.25 V
hg

12.001
1216.9

12.628
1236.5

13.247
1255.9

13.862
1275.2

14.168
1284.8

15.688
1333.1

17.198
1381.9

18.702
1431.3

20.20
1481.4

21.70
1532.4

24.69
1637.0

50.0 35.3 281.01 V
hg

9.557
1215.2

10.065
1235.1

10.567
1254.7

11.062
1274.2

11.309
1283.9

12.532
1332.5

13.744
1381.4

14.950
1430.9

16.152
1481.1

17.352
1532.1

19.747
1636.8

60.0 45.3 292.71 v 7 927 8 357 8.779 9.196 9.403 10.427 11.441 12.449 13.452 14.454 16.451
hg 1213.4 1233.6 1253.5 1273.2 1283.0 1331.8 1380.9 1430.5 1480.8 1531.9 1636.6

70.0 55.3 302.92 V 6.762 7.136 7.502 7.863 8.041 8.924 9.796 10.662 11.524 12.383 14.097
hg 1211.5 1232.1 1252.3 1272.2 1282.0 1331.1 1380.4 1430.1 1480.5 1531.6 1636.3

80.0 65.3 312.03 V 5.888 6.220 6.544 6.862 7.020 7.797 8.562 9.322 10.077 10.830 12.332
hg 1209.7 1230.7 1251.1 1271.1 1281.1 1330.5 1379.9 1429.7 1480.1 1531.3 1636.2

90.0 320.27 V 5.208 5.508 5.799 6.084 6.225 6.920 7.603 8.279 8.952 9.623 10.95975.3 ^g 1207.7 1229.1 1249.8 1270.1 1280.1 1329.8 1379.4 1429.3 1479.8 1531.0 1635.9

100.0 85.3 327.81 V 4.663 4.937 5.202 5.462 5.589 6.218 6.835 7.446 8.052 8.656 9.860
hg 1205.7 1227.6 1248.6 1269.0 1279.1 1329.1 1378.9 1428.9 1479.5 1530.8 1635.7

120.0 105.3 341.25 V 3.844 4.081 4.307 4.527 4.636 5.165 5.683 6.195 6.702 7.207 8.212
hg 1201.6 1224.4 1246.0 1266.9 1277.2 1327.7 1377.8 1428.1 1478.8 1530.2 1635.3

140.0 125.3 353.02 V 3.258 3.468 3.667 3.860 3.954 4.413 4.861 5.301 5.738 6.172 7.035
hg 1197.3 1221.1 1243.3 1264.7 1275.2 1326.4 1376.8 1427.3 1478.2 1529.7 1634.9

160.0 145.3 363.53 V 3.008 3.187 3.359 3.443 3.849 4.244 4.631 5.015 5.396 6.152
hg 1217.6 1240.6 1262.4 1273.1 1325.0 1375.7 1426.4 1477.5 1529.1 1634.5

180.0 165.3 373.06 V 2.649 2.813 2.969 3.044 3.411 3.764 4.110 4.452 4.792 5.466
hg 1214.0 1237.8 1260.2 1271.0 1323.5 1374.7 1425.6 1476.8 1528.6 1634.1

200.0 185 3 381.79 V 2.361 2.513 2.656 2.726 3.060 3.380 3.693 4.002 4.309 4.917
hg 1210.3 1234.9 1257.8 1268.9 1322.1 1373.6 1424.8 1476.2 1528.0 1633.7

220.0 205.3 389.86 V 2.125 2.267 2.400 2.465 2.772 3.066 3.352 3.634 3.913 4.467
hg 1206.5 1231.9 1255.4 1266.7 1320.7 1372.6 1424.0 1475.5 1527.5 1633.3

240.0 225.3 397.37 V 1.9276 2.062 2.187 2.247 2.533 2.804 3.068 3.327 3.584 4.093
hg 1202.5 1228.8 1253.0 1264.5 1319.2 1371.5 1423.2 1474.8 1526.9 1632.9

260.0 245.3 404.42 V 1.8882 2.006 2.063 2.330 2.582 2.827 3.067 3.305 3.776
hg 1225.7 1250.5 1262.3 1317.7 1370.4 1422.3 1474.2 1526.3 1632.5

280.0 265.3 411.05 V 1.7388 1.8512 1.9047 2.156 2.392 2.621 2.845 3.066 3.504
hg 1222.4 1247.9 1260.0 1316.2 1369.4 1421.5 1473.5 1525.8 1632.1

300.0 285.3 417.33 V 1.6090 1.7165 1.7675 2.005 2.227 2.442 2.652 2.859 3.269
hg 1219.1 1245.3 1257.6 1314.7 1368.3 1420.6 1472.8 1525.2 1631.7

320.0 305.3 423.29 Y 1.4950 1.5985 1.6472 1.8734 2.083 2.285 2.483 2.678 3.063
hg 1215.6 1242.6 1255.2 1313.2 1367.2 1419.8 1472.1 1524.7 1631.3

340.0 325.3 428.97 V
hg

1.3941 1.4941 1.5410 1.7569 1.9562 2.147 2.334 2.518 2.8811212.1 1239.9 1252.8 1311.6 1366.1 1419.0 1471.5 1524.1 1630.9

360.0 345.. 434.41J 1.3041 1.4012 1.4464 1.6533 1.8431 2.025 2.202 2.376 2.719
_____—

1208.4 1237.1 1250.3 1310.1 1365.0 1418.1 1470.8 I 1523.5 1630.5
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441
Properties of Superheated Steam — continued

V = specific volume, cubic feet per pound
hg — total heat of steam, Btu per pound

Pressure
Lbs. per
Sq. In.

Sat.
Temp.

t

Total Temperature — Degrees Fahrenheit (t)

Abs.
P'

Gage
p 500° 540° 600° 640° 660° 700° 740° 800° 900° ' 1000° 1200°

380.0 365.3 439.60 V 1.3616 1.4444 1.5605 1.6345 1.6707 1.7419 1.8118 1.9149 2.083 2.249 2.575
hg 1247.7 1273.1 1308.5 1331.0 1342.0 1363.8 1385.3 1417.3 1470.1 1523.0 1630.0

400.0 385.3 444.59 V 1.2851 1.3652 1.4770 1.5480 1.5827 1.6508 1.7177 1.8161 1.9767 2.134 2.445
hg 1245.1 1271.0 1306.9 1329.6 1340.8 1362.7 1384.3 1416.4 1469.4 1522.4 1629.6

420.0 405.3 449.39 V 1.2158 1.2935 1.4014 1.4697 1.5030 1.5684 1.6324 1.7267 1.8802 2.031 2.327
hg 1242.5 1268.9 1305.3 1328.3 1339.5 1361.6 1383.3 1415.5 1468.7 1521.9 1629.2

440.0 425.3 454.02 V 1.1526 1.2282 1.3327 1.3984 1.4306 1.4934 1.5549 1.6454 1.7925 1.9368 2.220
hg 1239.8 1266.7 1303.6 1326.9 1338.2 1360.4 1382.3 1414.7 1468.1 1521.3 1628.8

460.0 445.3 458.50 V 1.0948 1.1685 1.2698 1.3334 1.3644 1.4250 1.4842 1.5711 1.7124 1.8508 2.122
hg 1237.0 1264.5 1302.0 1325.4 1336.9 1359.3 1381.3 1413.8 1467.4 1520.7 1628.4

480.0 465.3 462.82 V 1.0417 1.1138 1.2122 1.2737 1.3038 1.3622 1.4193 1.5031 1.6390 1.7720 2.033
hg 1234.2 1262.3 1300.3 1324.0 1335.6 1358.2 1380.3 1412.9 1466.7 1520.2 1628.0

500.0 485.3 467.01 V 0.9927 1.0633 1.1591 1.2188 1.2478 1.3044 1.3596 1.4405 1.5715 1.6996 1.9504
hg 1231.3 1260.0 1298.6 1322.6 1334.2 1357.0 1379.3 1412.1 1466.0 1519.6 1627.6

520.0 505.3 471.07 V 0.9473 1.0166 1.1101 1.1681 1.1962 1.2511 1.3045 1.3826 1.5091 1.6326 1.8743
hg 1228.3 1257.7 1296.9 1321.1 1332.9 1355.8 1378.2 1411.2 1465.3 1519.0 1627.2

540.0 525.3 475.01 V 0.9052 0.9733 1.0646 1.1211 1.1485 1.2017 1.2535 1.3291 1.4514 1.5707 1.8039
hg 1225.3 1255.4 1295.2 1319.7 1331.5 1354.6 1377.2 1410.3 1464.6 1518.5 1626.8

560.0 545.3 478.85 V 0.8659 0.9330 1.0224 1.0775 1.1041 1.1558 1.2060 1.2794 1.3978 1.5132 1.7385
ho 1222.2 1253.0 1293.4 1318.2 1330.2 1353.5 1376.1 1409.4 1463.9 1517.9 1626.4

580.0 565.3 482.58 V 0.8291 0.8954 0.9830 1.0368 1.0627 1.1131 1.1619 1.2331 1.3479 1.4596 1.6776
hg 1219.0 1250.5 1291.7 1316.7 1328.8 1352.3 1375.1 1408.6 1463.2 1517.3 1626.0

600.0 585.3 486.21 V 0.7947 0.8602 0.9463 0.9988 1.0241 1.0732 1.1207 1.1899 1.3013 1.4096 1.6208
hg 1215.7 1248.1 1289.9 1315.2 1327.4 1351.1 1374.0 1407.7 1462.5 1516.7 1625.5

620.0 605.3 489.75 V 0.7624 0.8272 0.9118 0.9633 0.9880 1.0358 1.0821 1.1494 1.2577 1.3628 1.5676
hg 1212.4 1245.5 1288.1 1313.7 1326.0 1349.9 1373.0 1406.8 1461.8 1516.2 1625.1

640.0 625.3 493.21 V 0.7319 0.7962 0.8795 0.9299 0.9541 1.0008 1.0459 1.1115 1.2168 1.3190 1.5178
hg 1209.0 1243.0 1286.2 1312.2 1324.6 1348.6 1371.9 1405.9 1461.1 1515.6 1624.7

660.0 645.3 496.58 V 0.7032 0.7670 0.8491 0.8985 0.9222 0.9679 1.0119 1.0759 1.1784 1.2778 1.4709
hg 1205.4 1240.4 1284.4 1310.6 1323.2 1347.4 1370.8 1405.0 1460.4 1515.0 1624.3

680.0 665.3 499.88 V 0.6759 0.7395 0.8205 0.8690 0.8922 0.9369 0.9800 1.0424 1.1423 1.2390 1.4269
hg 1201.8 1237.7 1282.5 1309.1 1321.7 1346.2 1369.8 1404.1 1459.7 1514.5 1623.9

700.0 685.3 503.10 V 0.7134 0.7934 0.8411 0.8639 0.9077 0.9498 1.0108 1.1082 1.2024 1.3853
hg 1235.0 1280.6 1307.5 1320.3 1345.0 1368.7 1403.2 1459.0 1513.9 1623.5

750.0 735.3 510.86 V 0.6540 0.7319 0.7778 0.7996 0.8414 0.8813 0.9391 1.0310 1.1196 1.2912
hg 1227.9 1275.7 1303.5 1316.6 1341.8 1366.0 1400.9 1457.2 1512.4 1622.4

800.0 785.3 518.23 V 0.6015 0.6779 0.7223 0.7433 0.7833 0.8215 0.8763 0.9633 1.0470 1.2088
hg 1220.5 1270.7 1299.4 1312.9 1338.6 1363.2 1398.6 1455.4 1511.0 1621.4

850.0 835.3 525.26 V 0.5546 0.6301 0.6732 0.6934 0.7320 0.7685 0.8209 0.9037 0.9830 1.1360
hg 1212.7 1265.5 1295.2 1309.0 1335.4 1360.4 1396.3 1453.6 1509.5 1620.4

900.0 885.3 531.98 V 0.5124 0.5873 0.6294 0.6491 0.6863 0.7215 0.7716 0.8506 0.9262 1.0714
hg 1204.4 1260.1 1290.9 1305.1 1332.1 1357.5 1393.9 1451.8 1508.1 1619.3

950.0 935.3 538.42 V 0.4740 0.5489 0.5901 0.6092 0.6453 0.6793 0.7275 0.8031 0.8753 1.0136
hg 1195.5 1254.6 1286.4 1301.1 1328.7 1354.7 1391.6 1450.0 1506.6 1618.3

1000.0 985.3 544.61 V 0.5140 0.5546 0.5733 0.6084 0.6413 0.6878 0.7604 0.8294 0.9615
hg 1248.8 1281.9 1297.0 1325.3 1351.7 1389.2 1448.2 1505.1 1617.3

(continued on the next page) 32
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442
   Engineering Data — Flow of F|uid  

Properties of Superheated Steam — concluded

V = specific volume, cubic feet per pound
/,c = total heat of steam, Btu per pound

Pressure
Lbs. per
Sq. In.

Sat.
Temp.

t

Total Temperature — Degrees Fahrenheit (f)

Abs.
P'

Gage
P 660° 700° 740° 760° 780° 800° 860° 900° 1000° 1100° 1200°

1100.0 1085.3 556.31 V
ha

0.5110
1288.5

0.5445
1318.3

0.5755
1345.8

0.5904
1358.9

0.6049
1371.7

0.6191
1384.3

0.6601
1420.8

0.6866
1444.5

0.7503
1502.2

0.8117
1558.8

0.8716
1615.2

y 0 4586 0.4909 0.5206 0.5347 0.5484 0.5617 0.6003 0.6250 0.6843 0.7412 0.7967
1200.0 1185.3 567.22 hg 1279.6 1311.0 1339.6 1353.2 1366.4 1379.3 1416.7 1440.7 1499.2 1556.4 1613.1

577.46
y 0 4139 0.4454 0.4739 0.4874 0.5004 0.5131 0.5496 0.5728 0.6284 0.6816 0.73331300.0 1285.3 h0 1270.2 1303.4 1333.3 1347.3 1361.0 1374.3 1412.5 1437.0 1496.2 1553.9 1611.0

1400.0 1385.3 587.10 V 0.3753 0.4062 0.4338 0.4468 0.4593 0.4714 0.5061 0.5281 0.5805 0.6305 0.6789
h0 1260.3 1295.5 1326.7 1341.3 1355.4 1369.1 1408.2 1433.1 1493.2 1551.4 1608.9

1500.0 1485.3 596.23 V 0.3413 0.3719 0.3989 0.4114 0.4235 0.4352 0.4684 0.4893 0.5390 0.5862 0.6318
hg 1249.8 1287.2 1320.0 1335.2 1349.7 1363.8 1403.9 1429.3 1490.1 1548.9 1606.8

1600.0 1585.3 604.90 V 0.3112 0.3417 0.3682 0.3804 0.3921 0.4034 0.4353 0.4553 0.5027 0.5474 0.5906
ho 1238.7 1278.7 1313.0 1328.8 1343.9 1358.4 1399.5 1425.3 1487.0 1546.4 1604.6

1700.0 1685.3 613.15 V 0.2842 0.3148 0.3410 0.3529 0.3643 0.3753 0.4061 0.4253 0.4706 0.5132 0.5542
hg 1226.8 1269.7 1305.8 1322.3 1337.9 1352.9 1395.0 1421.4 1484.0 1543.8 1602.5

1800.0 1785.3 621.03 V 0.2597 0.2907 0.3166 0.3284 0.3395 0.3502 0.3801 0.3986 0.4421 0.4828 0.5218
hg 1214.0 1260.3 1298.4 1315.5 1331.8 1347.2 1390.4 1417.4 1480.8 1541.3 1600.4

1900.0 1885.3 628.58 V 0.2371 0.2688 0.2947 0.3063 0.3173 0.3277 0.3568 0.3747 0.4165 0.4556 0.4929
hg 1200.2 1250.4 1290.6 1308.6 1325.4 1341.5 1385.8 1413.3 1477.7 1538.8 1598.2

2000.0 1985.3 635.82 V 0.2161 0.2489 0.2748 0.2863 0.2972 0.3074 0.3358 0.3532 0.3935 0.4311 0.4668
ho 1184.9 1240.0 1282.6 1301.4 1319.0 1335.5 1381.2 1409.2 1474.5 1536.2 1596.1

2100.0 2085.3 642.77 V 0.1962 0.2306 0.2567 0.2682 0.2789 0.2890 0.3167 0.3337 0.3727 0.4089 0.4433
h„ 1167.7 1229.0 1274.3 1294.0 1312.3 1329.5 1376.4 1405.0 1471.4 1533.6 1593.9

2200.0 2185.3 649.46 V 0.1768 0.2135 0.2400 0.2514 0.2621 0.2721 0.2994 0.3159 0.3538 0.3887 0.4218hg 1147.8 1217.4 1265.7 1286.3 1305.4 1323.3 1371.5 1400.8 1468.2 1531.1 1591.8

2300.0 2285.3 655.91 V 0.1575 0.1978 0.2247 0.2362 0.2468 0.2567 0.2835 0.2997 0.3365 0.3703 0.4023
hg 1123 • 8 1204.9 1256.7 1278.4 1298.4 1316.9 1366.6 1396.5 1464.9 1528.5 1589.6

2400.0 2385.3 662.12 V 0.1828 0.2105 0.2221 0.2327 0.2425 0.2689 0.2848 0.3207 0.3534 0.3843
hg 1191.5 1247.3 1270.2 1291.1 1310.3 1361.6 1392.2 1461.7 1525.9 1587.4

2500.0 2485.3 668.13 V 0.1686 0.1973 0.2090 0.2196 0.2294 0.2555 0.2710 0.3061 0.3379 0.3678hg 1176.8 1237.b 1261.8 1283.6 1303.6 1356.5 1387.8 1458.4 1523.2 1585.3

2600.0 2585.3 673.94 V 0.1549 0.1849 0.1967 0.2074 0.2172 0.2431 0.2584 0.2926 0.3236 0.3526'b 1160.6 1227.3 1252.9 1275.8 1296.8 1351.4 1383.4 1455.1 1520.6 1583.1

2700.0 2685.3 679.55 V
h0

0.1415
1142.5

0.1732
1216.5

0.1853
1243.8

0.1960
1267.9

0.2059
1289.7

0.2315
1346.1

0.2466
1378.9

0.2801
1451.8

0.3103
1518.0

0.3385
1580.9

2800.0 2785.3 684.99 V
ho

0.1281
1121.4

0.1622
1205.1

0.1745
1234.2

0.1854
1259.6

0.1953
1282.4

0.2208
1340.8

0.2356
1374.3

0.2685
1448.5

0.2979
1515.4

0.3254
1578.7

2900.0 2885.3 690.26 V 0.1143
1095.9

0.1517
1193.0

0.1644
1224.3

0.1754
1251.1

0.1853
1274.9

0.2108
1335.3

0.2254
1369.7

0.2577
1445.1

0.2864
1512.7

0.3132
1576.5

3000.0 2985.3 695.36 V
A»

0.0984
1060.7

0.1416
1180.1

0.1548
1213.8

0.1660
1242.2

0.1760
1267.2

0.2014
1329.7

0.2159
1365.0

0.2476
1441.8

0.2757
1510.0

0.3018
1574.3

3100.0 3085.3 700.31 V 0.1320
1166.2

0.1456
1202.9

0.1571
1233.0

0.1672
1259.3

0.1926
1324.1

0.2070
1360.3

0.2382
1438.4

0.2657
1507.4

0.2911
1572.1

3200.0 3185.3 705.11 V
hg

0.1226
1151.1

0.1369
1191.4

0.1486
1223.5

0.1589
1251.1 0.1843

1318.3
0.1986
1355.5

0.2293
1434.9

0.2563
1504.7

0.2811
1569.9

3206.2 3191.5 705.40 V
hf

—
0.1220
1150.2

0.1363
1190.6

0.1480
1222.9

0.1583
1250.5

0.1838
1317.9

0.1981
1355.2

0.2288
1434.7

0.2557
1504.5

0.2806
1569.8
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AAR Association of American Railroads
Abs Absolute
AISI American Iron and Steel Institute
API American Petroleum Institute
ASA American Standards Association
ASME American Society of Mechanical En­

gineers
ASTM American Society for Testing Materials
AWW A American Water Works Association

Blk................... Black
Btu British Thermal Unit

C or Cent Centigrade degrees
Ctr. to Ctr... .Center to center
cfm Cubic feet per minute
Chr Chromium
Cm Centimeter
Cos Cosine
Cot Cotangent
Cu.................... Cubic
CU Symbol (or marking) indicating product

has been approved by the Underwriters’
Laboratories, Inc.

Deg Degrees
Dia Diameter

F or Fahr Fahrenheit degrees
F & D Faced and drilled
FD & SF Faced, drilled, and spot faced
Flgd Flanged
FM Symbol (or marking) indicating product

has been approved by the Factory
Mutual Laboratories

Galv Galvanized
gpm Gallons per minute

Hg Symbol for Hydrargyrum (mercury)
hp Horsepower
HPT Hose pipe thread

I.D Inside diameter
imp. gal Imperial gallon
IPS Iron pipe size

kg Kilograms
km Kilometers

lbs Pounds
l°g Logarithm (common)
LP Liquid Petroleum

Max Maximum
Min Minimum
MSS Manufacturers Standardization Society

of the Valve and Fittings Industry

NEMA National Electrical Manufacturers'
Association

N.F.P.A National Fire Protection Association
NPSC Symbol indicating American Standard

Straight Pipe Thread in pipe couplings
NPSL Symbol indicating American Standard

Straight Pipe Thread for locknuts and
locknut pipe threads

NPSM Symbol indicating American Standard
Straight Pipe Thread for mechanical
joints

NPT Symbol indicating American Standard
Taper Pipe Thread

N-RS Non-Rising Stem

O.D Outside diameter
OS & Y Outside Screw and Yoke

P.D Used in conjunction with threads to
indicate "Pitch Diameter"

psi Pounds per square inch
psia Pounds per square inch, absolute
psig Pounds per square inch, gauge

Red ....... Reducing
rpm Revolutions per minute

S.A.E Society of Automotive Engineers
Sat Saturated
Sched Schedule
Sin...................Sine
Scrd Screwed
SP When used in conjunction with refer­

ences to "MSS", is the abbreviation
for "Standard Practice" .... thus . . . .
MSS 150 Lb Corrosion Resistant Cast
Flanged Vai veStandard No. SP-42-1955

SWP When used in conjunction with working
pressure ratings, indicates “steam
working pressure"

T & G Tongue and Groove
Tan Tangent
Temp Temperature

Symbols used to designate type of service for which prod­
uct is recommended; these are frequently combined, like
“WOG", and also appear as part of the marking on products:

G signifies Gas
L signifies Liquid
O signifies Oil

S signifies Steam
W signifies Water
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