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PRODUCTSPOWERJOHNS -MANVILLE

Insulation

IN-1slieet dated November. 1939)

Printed In U. S. A.

INSULATION
Marell. 1941 (Cancellimr

Refrigerated Equipment:
From the standpoint of economical operation, in­

sulation of low temperature equipment and struc­
tures is especially important. A ton of refrigeration, 
which is equivalent to the removal of 288,000 B.t.u. 
per 24 hours, costs approximately ten times as much 
as the equivalent number of B.t.u. when produced for 
heating purposes. The necessity for much heavier 
insulation on low temperature work than is customary 
for high temperatures is, therefore, immediately ap­
parent. Furthermore, many forms of cold storage 
demand that temperatures be controlled within a nar­
row range, a condition equally common in the cold 
processing of oils and chemicals. Such close tempera­
ture control cannot be maintained without adequate 
insulation to reduce heat transfer where necessary.

Heated Equipment:
In industrial furnaces, while fuel saving is the 

principal advantage of insulation and the one most 
readily convertible into dollars and cents, there are 
other attendant advantages which in many classes of 
work are considered to be at least as important as the 
saving of fuel. First among these is the improvement 
in the quality of heat-treated products which is brought 
about by the more uniform heat distribution and more 
accurate temperature control which is possible with 
insulated equipment.

Other advantages of industrial furnace insulation 
are increased capacity of the equipment; protection 
to brickwork from rapid temperature changes; reduc­
tion of internal strains and cracking; and an improve­
ment in working conditions about the equipment.

J-M Industrial Insulating Materials reduce operating costs and improve performance 
wherever heated or refrigerated equipment is used

iTNSULATION is used to retard heat flow where it 
■ is desired to maintain a temperature either higher 

JL or lower than that of the surroundings. Whether 
heating or refrigerating is involved, insulation is es­
sential to economical operation.

In the case of boilers, insulation over bare metal 
surfaces is even more essential than over brickwork. 
Steam pipe insulation reduces condensation, permit­
ting the delivery of drier steam, and through heat sav­
ing pays for itself several times each year.
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POWER JOHNS -MANVILLEPRODUCTS
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J-J/ Insulating materials cover the entire range of 
industrial temperatures

To be adaptable, insulation must be of such form 
as to be easily applied. It must have heat-resisting 
qualities sufficient to withstand successfully the highest 
temperatures to which it will be subjected. It must 
be sufficiently strong and durable to assure long life. 
Adaptability also depends upon many other conditions 
incidental to the particular application.

The efficiency of a commercial insulation depends 
primarily upon the small voids which it contains. In 
order to be most effective, the voids must be enclosed 
and so small that circulation within them and radia­
tion across them will be at a minimum. Small void 
size is particularly important at high temperatures 
because of the rapid increase in convection and radia­
tion with rise in temperature.

—JM-20 BRICK
(—J M - 16 BRICK 

SIL-O-CEL C-22 BRICK 
— INSULATING FILLERS 
-.r-SUPEREX

I [-INSULATING CEMENTS 
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SUPER 
FIRE-FELT

ASBESTO- 
SPONGE 
FELTED

The economical thickness of insulation depends 
primarily upon the temperature and the cost of heat. 
The thickness is ordinarily computed on the basis of 
fuel costs and operating conditions so the heat which 
passes through the insulation is only that portion 
which may not economically be saved. Sometimes 
special conditions require thicker insulation than 
would be warranted by fuel saving.

The economical thickness of pipe 
depends on the pipe size. While it is a 
pipes would have to be more heavily insulated to give 
the same saving of heat, it is nevertheless true that 
the larger pipes should be provided with thicker in­
sulation in order that the maximum net saving be 
realized. A 1" pipe with 1" thick insulation will lose 
heat more rapidly per sq. ft. of pipe area than a 10" 
pipe with the same thickness of insulation; because 
the outside surface of the insulation on the 1" pipe 
is nearly 200 percent greater than that of the pipe, 
while the outside area of the insulation on a 10" pipe 
is less than 20 percent greater. As a result of the 
greater area of material through which heat may flow, 
the losses from the 1" pipe must be greater.

The matter of net saving takes into account both 
the saving per year and the cost per year of effecting 
that saving. Therefore, since the insulation on a 
1" pipe costs from l1/^ to 3 times as much per square 
foot of pipe surface as on a 10", and since each 
inch of thickness on a 10" pipe saves more heat than 
the same on a 1", it is at once evident that it pays 
to put a thicker insulation on a 10" than on a 1" pipe.

85% MAGNESIA----- - I
PRE-SHRUNK ASBE5T0CEL----- 1 tel.

PRE-SHRUNK WOOL FELT----------
HAIR FELT----------

ROCK CORK — 
ANTI-SWEAT .

□ BACK UP AND EXPOSED (jfl

CENTIGRADE

From the four mineral products—asbestos, magne­
sium carbonate, diatomaceous silica (Celite), and 
mineral wool—Johns-Manville furnishes insulation in 
the forms of sectional pipe covering; insulating sheets, 
blocks, bricks and blankets; insulating cements, fillers 
and finishes; insulating papers and felts; as well as a 
light-weight aggregate used with portland or lumnite 
cement for making insulating concrete. A wide range 
of refrigeration products such as hair felt and Rock 
Cork complete the line.

There is a J-M product for every heat-insulating 
purpose. Materials are available for use throughout 
the entire range of temperatures used in industrial 
processes, from the extreme sub-zero temperatures 
used in the treatment of oils, chemicals, etc., to 3000 
deg. F. and more, used in many modern industrial 
plants. The temperatures below are those applied to 
the insulation, rather than process temperatures.
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PRODUCTSPOWERJOHNS-MAN VILLE

J-M Brick, Sheet and Block Insulation
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brief descriptions of j-m brick, sheet and block insulation 
September, 1U|» (Cnncelllnir sheet tinted AuKUst, l»ll>

deg. F. All four brick are 
curately ground to size.

Sheets and Blocks
Asbesto-Sponge Felted (Temperature limit, 700 

deg. F.). Constructed from felts composed of asbestos 
fibre so combined to give a spongy laminated material. 
Withstands rough usage; can be removed and re­
placed without injury. Furnished 36" long by 6", 9". 
12", 18", 24" and 36" wide, from W to 4" thick. 
Weight approximately 2^ lb. per board foot. It is 
often used as a second layer outside Superex.

Insulation in the shape of bricks, sheets and blocks 
is generally most suitable for flat or moderately curved 
surfaces. Brief descriptions of some of the J-M mate­
rials available are given in the following paragraphs:

Densities, ll»./cu. ft.
Cold Crushing
Strengths, Ib./sq. in.

The brick are furnished in standard fire brick size, 
9" x 4^" x 21/;" (packed 25 per carton) and in 
other fire brick shapes.

Sil-O-Cel C-22 Brick (Temperature limit, 2000 
deg. F.). A moulded and calcined diatomaceous silica 
(Celite) brick for use behind a refractory. Cold 
crushing strength, 700 lb. per sq. in. Furnished 
9" x 4%" x 2%", and in other fire brick shapes. The 
21/>// brick, 2% lb. each, are packed 25 per carton.

Sil-O-Cel Natural Brick (Temperature limit, 1600 
deg. F.). Natural diatomaceous silica (Celite). The 
most efficient insulating brick obtainable. Cold crush­
ing strength, 400 lb. per sq. in. Furnished same as 
C-22 Brick. Weight: 2^" brick, 1% lb.

Sil-O-Cel Super Brick (Temperature limit, 2500 
deg. F.). Moulded and calcined diatomaceous silica 
(Celite). This brick is used as back-up insulation. 
Cold crushing strength, 300 lb. per sq. in. Furnished 
same as C-22 Brick. Weight: 2^2" brick, 2^4 lb.

Breeching being insulated with 85% Magnesia. Block sizes 
are convenient in applying insulation over metal surfaces

Asbestos Fire-Felt (Temperature limit, 1000 deg. 
F.). Except for greater mechanical strength, made 
and furnished like Super Fire-Felt, following. Weight 
per board foot approximately 3.3 lb.

Banroc Board (Temperature limit, 225 deg. F.). 
A blended mineral wool formed with a moisture-resist­
ing binder into rigid sheets. Used in healing, ventilat­
ing and air-conditioning ducts and equipment. Also 
for oil storage tanks, dryers and general moderate tem­
perature service, especially where moisture prevails. 
Furnished, 24" x 36", in thicknesses of 1" and

Weight approximately I1/* lb. per board foot. 
Asbestocel (Temperature limit, 300 deg. F.). 

Manufactured of built-up layers of alternate plain 
and corrugated asbestos fells. Used on medium and 
low temperature boilers, warm air ducts, etc. Fur­
nished with 4 plies per inch of thickness in sizes 6". 
9", 12", 18" and 36" wide by 36", 48", 72" and 96" 
long from ^/o' to 4" thick. Weighs approximately 
1 lb. per board foot. Fine Corrugated Asbestocel, 
manufactured with 6 plies per inch of thickness, is 
furnished in the same sizes as the 4-ply material and 
weighs about 1.3 lb. per board foot.

85% Magnesia Blocks and Lagging (Temperature 
limit, 600 deg. F.). One of the most efficient com­
mercial insulations. Made of hydrated basic carbonate 
of magnesia bonded with asbestos fibre. Blocks are 
furnished 3", 6", 9" and 12" wide by 18" or 36" long. 
Other sizes and lagging supplied on special order. 
Thickness of flat blocks, 1" to 4"; maximum thickness

Insulating Brick
J-M Insulating Fire Brick (Temperatures to 2600 

deg. F.) Made from refractory clay and a carefully 
graded organic filler for use as a refractory lining. 
Four types are available: JM-16 to 1600 deg. F., 
exposed and 2000 deg. F., back up; JM-20 to 2000 
deg. F.; JM-23 to 2300 deg. F.; and JM-26 to 2600 

moulded, fired and ac-
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POWER PRODUCTS JOHNS-MANVILLE
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Printed tn U. S A

BRIEF DESCRIPTIONS OF J-M BRICK, SHEET AND BLOCK INSULATION 
September, 1942 (Cnncellimr sheet dated August, 1941)

of curved blocks is that which can be cut from a 4"- 
thick block. Radius of curvature must be specified. 
Weight is about 1.4 lb. per board foot.

Marinite (Temperature limit: Type A, 900 deg. F.; 
Type B, oil-treated, 250 deg. F.). A light-weight homo­
geneous sheet made of asbestos fibre with an inorganic 
binder. Suitable for ovens, marine joiner work, lehrs, 
boiler walls and bases, boiler-room walls and ceilings 
and for fire-proofing structural steel. Standard sizes 
are furnished 36", 42" and 48" by 96", in thicknesses 
of ■> , '!/s" and 1". The density of Marinite is
34 to 38 lb. per cu. ft.

Pan-O-Cel Sheets (Temperature limit: Type A, 500 
deg. F.; Type B, 250 deg. F.). Made of finely corru­
gated asbestos felts, sealed within plain asbestos felt 
coated with a refractory solution. Used in the con­
struction of drying rooms, low temperature ovens, etc. 
Type B is used when a more moisture-resistant mate­
rial is required. Both types furnished 36" x 36", 
36" x 72", 36" x 84" and in special sheets up to 
68" x 100". Thicknesses from 1" to 4". Weight of 2" 
thickness approximately 3 lb. per sq. ft.

Rock Cork Sheets, Lagging and Discs (Tempera­
ture limit, 100 deg. F. or 150 deg. F. in ducts). A 
highly efficient material for refrigerating equipment. 
Made from mineral wool with a waterproof binder. 
Sheets are 18" x 36" in 1", P/j", 2", 3" and 4" thick­
nesses. Weight approximately 1.25 lb. per board foot. 
Discs are furnished from P/2" to 4" thick up to 18" 
dia.; in two pieces, to 36".

Super Fire-Felt (Temperature limit, 700 or 900 
deg. F.). Formed of asbestos fibre and a binder for use 
where a light, strong material is required. Furnished, 
24" x 36" and 6" x 36", from to 4" thick. Also 
supplied on order in curved or special shapes for ir­
regular surfaces. When installed between metal or 
brick linings, it may be used for temperatures to 900 
deg. F. Weight per board foot, approximately 1.7 lb.

Superex Blocks (Temperature limit, 1900 deg. 
F.). Made of specially selected diatomaceous silica, 
blended with other insulating materials and bonded 
with asbestos fibre for insulating boiler walls, fur­
naces, etc. Blocks are 3", 6", 9" and 12" by 18" 
and 36". Other lengths on order. Thicknesses from 
1" to 4" for flat blocks; maximum thickness of curved 
blocks is that which can be cut from a 4"-thick block. 
Radius of curvature must be specified. Weight per 
board foot approximately 2 lb.

Blankets, Paper, Millboard
Asbestocel—Flexible Roll Form (Temperature 

limit, 300 deg. F.). Made of a plain and corrugated 
asbestos felt, cemented together, about %" thick; also 
fine corrugated, 1/6" thick. Used for heater or fur­
nace pipes. At least two layers should be used. Fur­
nished 36" to 37" wide in 125 or 250 sq. ft. rolls.

Asbestos Blankets (Temperature limit, 950 deg. 
F.). Flexible insulation made of quilted asbestos 
cloth, filled with asbestos fibre. For irregular surfaces, 
such as paper digesters and steam turbines, where re­
movable insulation is desired. Furnished to order in 
1%", 2" and 2^" thicknesses in single layer and 
3", 4" and 4^" thicknesses in double layer.

Asbestos Paper and Roll Board. Used where in­
sulation of minimum thickness is required, principally 
as a protection against heat and as a fire-retardant. 
Paper is furnished 18", 24" and 36" wide in thick­
nesses from 0.015" to 1/16". Roll Board (heavy as­
bestos paper) is furnished 18" and 36" wide in 3/32" 
and *4" thicknesses. Both are supplied in standard 
rolls weighing 50 or 100 lb. Special widths and cut 
sheets supplied on order. A 12-lb. Asbestos Paper 
Tape is available in rolls 84 ft. long and 2" and 3" 
wide, packed 18 and 12 per package, respectively.

Asbestos Sheet Millboard. Recommended where 
relatively thin sheets or boards are required for pro­
tection against fire, heat, and acid fumes. Used as a 
fireproof lining for partitions, etc. Also used in ranges, 
stoves, etc. Made in various densities and fire-resisting 
properties. Furnished 1/32" to %" thick in standard 
sheets 42" x 48" or in cut pieces.

Asbestos Roll Fire-Felt (Temperature limit, 1000 
deg. F.). A soft, flexible asbestos felt that may be 
folded, bent or wrapped around pipes and heated sur­
faces. Furnished %" and thick in rolls 3 ft. 
wide, containing approximately 100 sq. ft.

Banroc Blankets. A flexible insulation used for 
baking ovens, dryers, etc. Composed of Banroc 
(mineral wool) felted between galvanized wire netting, 
metal lath, rib lath, or fly-screen wire. Also furnished 
with asbestos paper both sides. Standard sizes for 
most types of Banroc blankets are 24" x 96" and 
24" x 48", from 1" to 6" thick.

Standard Hair Felt (Temperature limit, 200 deg. 
F.). Made from 100% cattle hair and widely useful 
at low or moderate temperatures. Furnished from 
1<4" to 2" thick in bales 6 ft. x 50 ft., 3 ft. x 100 ft., 
3 ft. x 50 ft., 9 ft. x 50 ft. and in cut pieces.
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PRODUCTSP OVERJOHNS -MANVILLE

J-M Pipe Insulation

/in effective installation oj J-M pipe insulation

IN 200

Printed In U. S. A.

dnte<l February. 1910)
J-M PIPE INSULATION 
April. 1912 (CnncelliuK sheet

on heated lines exposed to all kinds of weather
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Johns-Manville furnishes many kinds of insulation 
in a form suitable for insulating pipes conveying hot 
or cold fluids. The insulation which should be se­
lected for a particular application depends on the 
requirements of the individual job.

Asbesto-Sponge Felted is the most efficient commer­
cial insulation for pipes conveying hot liquids and 
vapors at temperatures not exceeding 700 deg. F. Its 
laminated construction gives sufficient mechanical 
strength to withstand severe usage and vibration, 
which makes it particularly desirable where the insu­
lation is subjected to rough treatment. Another ad­
vantage is the fact that it can be taken off and placed 
on other pipe of the same size without deterioration 
from the consequent handling and transportation.

J-M 85% Magnesia is extensively used for steam 
line insulation requirements where the insulation is 
not subject to mechanical injury and where the tem­
peratures do not exceed 600 deg. F. It is light, effi­
cient and slightly lower in price than Asbesto-Sponge 
Felted, but it will not stand rough treatment as well.

In the range of temperatures so high that Asbesto- 
Sponge Felted or 85% Magnesia should not be used, 
Superex Pipe Insulation is the proper material. Some­
times Asbesto-Sponge Felted is used outside of Su­
perex for mechanical protection of the Superex and to 
increase insulating efficiency. Magnesia is also often 
used as an outside layer where the insulation is not 
subjected to abrasion, because it is a little more eco­
nomical in first cost and is a slightly better insulator 
than Superex. These combinations of Superex and 
Asbesto-Sponge Felted or 85% Magnesia are known 
as Superex Combination Insulation.

Generally speaking, Asbesto-Sponge Felted, 85% 
Magnesia, or Superex will solve any ordinary insula­
tion problem on heated pipes, but other materials are 
available and frequently may be used to advantage.

Complete information on these materials and on 
Rock Cork, Built-up Brine and Ammonia, Anti-Sweat 
and other pipe insulation for cold work appears in 
the insulation data sheets. Brief descriptions of all 
these materials are given on the reverse of this sheet.
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POWER PRODUCTS JOHNS -MANVILLE

Brief Descriptions of J-M Pipe Insulating Materials

IN-200

Printed In r. S. A.

furnished 
specified.

BRIEF DESCRIPTIONS OF J-M PIPE INSULATION
April. 1UI2 (Cancelling; sheet dated February. 1940)

Anti-Sweat Pipe Insulation: Made of laminated 
insulating felts protected inside and out with water­
proofing felts. Used to insulate cold water pipes and 
to prevent condensation. Furnished in 3-ft. sections, 
to fit standard pipe sizes and straight runs of copper 
tubing, in thicknesses of 1/^" and %", solid con­
struction, and 1", 1%" and 2" double layer. Water­
proofing felts protect inner and outer surfaces of each 
layer of double layer construction.

Asbesto-Sponge Felted Pipe Insulation: Made of 
felts composed of asbestos fibre so combined to give 
a spongy laminated material. Withstands rough usage, 
and can be removed and reapplied without loss of effi­
ciency. Furnished for standard pipe and copper tubing 
in 3-ft. sections from 1" to 3" thick. On special order 
it is supplied with integral waterproof jacket or water- 
permeable jacket. The 3" thickness is 
double layer unless solid construction is 
Temperature limit 700 deg. F.

Asbestos Fire-Felt Pipe Insulation: 
from felted asbestos fibre, 
must resist vibration or

Moulded 
Used where insulation 

motion without fracture. Fur­
nished in 3-ft. sections, 1" to 3" thick, to fit standard 
pipe sizes. Temperature limit 1000 deg. F.

Asbestos Pipe Blankets: For pipes, fittings and 
flanges where inspection is made frequently and neces­
sitates removal of the insulation. Made of asbestos 
cloth, filled with asbestos fibre and quilted. Furnished 
2" or 3" thick in single layer, and each layer P/fc" or 
2" thick, in double layer. Made in 3-ft. sections with 
1-ft. sections for breaking joints on double-layer con­
struction. Temperature limit 950 deg. F.

Banroc Pipe Insulation: Made of mineral wool in 
two types: Style No. 25, with metal lath inside and 
outside for use where a cement finish is desired; Style 
No. 65, made with a 24-ga. rust-resisting iron outer 
casing, with 2" end lap, to provide a waterproof and 
fireproof jacket. Furnished in 2-ft. sections, 1" to 4" 
thick, for pipe sizes of 2" and larger. Temperature 
dependent upon usage.

Built-up Brine and Ammonia Pipe Insulation: 
Built-up on the job by using several layers of 1" hair 
fell thoroughly sealed with a waterproof membrane. 
Used on pipes carrying low temperature liquids.

Built-up Hair Felt Pipe Insulation: Built-up on 
the job by using the required number of layers of 1" 
hair felt secured to the pipe with jute twine and each

layer finished with a waterproof jacket. Used to pre­
vent water lines from freezing.

85% Magnesia Pipe Insulation: One of the most 
efficient commercial insulations. Made of 85% basic 
carbonate of magnesia bonded with asbestos fibre. 
Furnished to fit standard pipe and tubing in 3-ft. sec­
tions or segments in the following thicknesses: Stand­
ard, 1%", 2", 2y/z', Double Standard, and 3" (double 
layer). Temperature limit 600 deg. F.

Pre-Shrunk Asbestocel Pipe Insulation: Made of 
plain and corrugated asbestos felts with cross corru­
gations at regular intervals, built up to the required 
thickness. Furnished in 3-ft. sections in standard 
thicknesses of two to eight *4" plies to fit standard 
steam and hot water piping. The sections are sur­
faced with asbestos paper or canvas. Fine Corrugated 
Pre-Shrunk Asbestocel is furnished six plies to the 
inch with canvas cover, in thicknesses of four to nine 
plies. Temperature limit 300 deg. F.

Pre-Shrunk Wool Felt: Used for hot or cold water 
pipes. It is made of wool felt, indented by a special 
process and furnished in sections 3 ft. long, in thick­
nesses of 1/2", 1", Double l/2" and Double
94", for pipe sizes from and up. Made with a 
dual-service liner for hot or cold water lines. Avail­
able with a canvas finish.

Rock Cork Pipe Insulation and Lagging: An effi­
cient cold storage and refrigerated equipment material 
made of mineral wool and a waterproof binder. Pipe 
insulation is furnished for standard pipe sizes in 3-ft. 
sections with integral waterproof jackets. Supplied in 
Ice Water, Brine and Heavy Brine thicknesses. Fit­
tings are insulated with Zerotex. Lagging is furnished 
for diameters up to 20 ft., 18" or 36" long, 1^4", 2", 
3" and 4" thick and from 2" to 5" wide depending 
upon cylinder diameter.

Supcrex Pipe Insulation: A bonded combination of 
diatomaceous silica and asbestos fibre. Furnished for 
standard pipe sizes in 3-ft. sections or segments, up to 
3" thick. The 3" is supplied in two layers. Tempera­
ture limit 1900 deg. F.

Zero Pipe Insulation: Composed of layers of hair 
felt and wool felt, with a layer of saturated wool felt 
inside. Used to prevent water pipes from freezing 
under ordinary conditions. Must be weather-proofed 
when used outdoors. Furnished in 3-ft. sections, 1*4" 
thick only, for standard pipe sizes.
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PRODUCTSPOWERJOHNS -MANVILLE

I ■

Permanent type of insulation with insulating blocks
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i
Car eat Jacket

IN-320

Printed in U. S. A.

Insulation Specifications 
for Flanges, Fittings and Valves

■i'en e.tcjrt.'/aj i'xlt

/*/rr /ruaZrtfon

INSULATION SPECIFICATION'S FOR FLANGES. FITTINGS AND VALVES 
August, 1935 (Cancelling sheet dated June. 1931)

I /T-Y-rS£

I!
------ —

y/j/aj/oj CerrerK

Xi2*jZx» Caman/v

Asbestos cement insulation for small fittings and valves

iii|!

■. ' ft

Carrjj jadeta

■ ’ •

Insulation:

All flanges, fittings and valves shall be insulated 
with the same materials as the adjacent piping.

On piping 4" and larger, the bodies of flanged fit­
tings and valves, the entire surface of screwed fittings, 
the entire surface up to the bonnet of screwed valves, 
and flanges of all pipe sizes where flange insulation 
is to be of the permanent type, shall be insulated with 
block insulation to a thickness 1/£" thinner than the 
insulation on the adjacent piping. Hard finish Asbes­
tos Cement shall then be applied to make the total 
thickness of insulation on the valve or fitting equal 
to that on the adjacent piping. Pipe insulation should 
be stopped short of all flanges, and beveled off to per­
mit removal of flange bolts when necessary.

In the case of flanges the insulation of which is to

Jhiafaft't.j Pfadri -y. «

be of the removable and replaceable type, all flanges 
shall be insulated with sectional pipe insulation to a 
thickness equal to that of the insulation on the adja­
cent piping or with block insulation to a thickness 
thinner than the insulation on the adjacent piping, 
covered with hard finish Asbestos Cement. Re­
movable flange insulation is applied as described on 
the next page.

On piping 3J/>” and smaller, in place of blocks and 
cement as mentioned above, the entire insulation of 
flanged and screwed fittings and valves shall consist 
of hard finish Asbestos Cement to a total thickness 
equal to that of the adjacent pipe insulation.

Ap plication—Perntanent Type:
The block insulation on the body of 4" or larger 

fittings and valves and on all flanges to be insulated 
with permanent type insulation, shall be securely 
wired in place with No. 16 gauge annealed iron wire. 
On flanges the insulation shall be of such length as 
to extend not less than 2" over the adjacent pipe in­
sulation on each side of the flange and the space be­
tween filled with insulation and thoroughly sealed with 
hard finish Asbestos Cement. Hard finish Asbestos 
Cement shall then be applied in two coats to bring 
the total thickness of the insulation up to that on the 
adjacent piping. The first coat of cement shall be al­
lowed to dry thoroughly before the second is applied 
and the second coat shall be troweled to a smooth, 
hard finish.
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POWER PRODUCTS JOHNS -MANVILLE

or tail or cow/ruer/av

Removable and

IN-320

Printed In V. S. A.

PASTED JACKET—.
ASBESTOS CEMEN 
BINDING WIPER­
FLANGE COVER—

INSULATION SPECIFICATIONS FOR FLANGES, FITTINGS AND VALVES 
August, 1935 (Cancelling* sheet dated June, 1931)

replaceable sectional type insulation

tSfc/. C^rj/ t'.'TJirifAjn/

'^Iww JacM

• A durable, eas 
facet. Furnished 
Applied ?4" tl'se-l-', 
per 100 lb.

Application on Fittings 3%" or Smaller:
On or smaller valves and fittings, hard finish 

Asbestos Cement shall be applied to the surface, in 
layers not thicker than to equal the total thick­
ness of insulation on adjacent piping. Each layer of 
cement shall be allowed to dry thoroughly before the 
succeeding layer is applied and the final layer shall 
be troweled to a smooth, hard finish.

easily applied, weather-proof coating for insulated sur- 
_ _ in 50-lb. pails and in 150, 300 and 500-lb. drums, 
thick, the covering capacity is approximately 45 sq. ft.

Finish:
Indoors: The insulation on flanges, fittings and 

valves located indoors shall be finished with 8-oz. can­
vas stretched tightly over the surface of the insulation 
and held in place by paste throughout its entire sur­
face. The canvas shall be so cut and stretched that it 
covers the entire surface of the fitting and presents a 
smooth, even surface.

Outdoors: All flange, fitting and valve insulation 
located outdoors shall be finished with J-M Insulkote,* 
applied Yl" thick, in place of the final outer coat of 
asbestos cement. The cement coat, over which the In- 
sulkote is applied, shall be mixed with portland in the 
proportions of two parts asbestos to one part portland 
cement by weight and shall be scored and allowed to 
dry before applying the Insulkote. The Insulkote 
shall be troweled to a smooth, even finish.

[. FLANGE COVER -. •] 1
Vasbes^ement^]
V > -I
X- .... ... . . _

Removable, and replaceable block type of insulation

CANVAS OMITTED AT JOINT f

PIPE INSULATION

Application—Removable and Replaceable Type:
On all flanges which are to be insulated with a 

removable and replaceable type of insulation, where 
the flange insulation consists of sectional covering, 
it shall be of suitable size to encircle the flange and 
of such length that it will, when applied, overlap the 
adjacent pipe insulation on each end, not less than 
2". This sectional covering shall be securely wired in 
place on the flange and the annular space, if any, 
between the flange insulation and the insulation on 
the pipe, shall be filled and thoroughly sealed with 
hard finish Asbestos Cement. A thin layer of hard 
finish Asbestos Cement shall then be applied over the 
entire surface of the flange covering to present a 
smooth, even finish.

On all flanges which are to be insulated with a re­
movable and replaceable type of insulation, where the 
flange insulation consists of blocks, they shall be se­
curely wired to a frame made of square mesh, 
19-gauge galvanized wire cloth. This frame shall be 
made in two parts and of such size and shape, as to 
encircle and enclose the blocks on the outside. At the 
ends of the blocks the wire mesh shall be split and 
bent down to enclose the hard finish Asbestos Cement 
used to fill up the annular space between the block 
insulation and the pipe insulation. The wire frame, 
with its attached blocks and cement, shall then be 
wired in place on the flange and the entire cover fin­
ished with j/Z' of hard finish Asbestos Cement. The 
cement shall be applied in two coals, the first of which 
shall be allowed to dry thoroughly before the second 
is applied. The second layer shall be troweled to a 
smooth, even finish.

Painting:
All flanges, fittings and valves, finished with a 

jacket of 8-oz. canvas, shall be finally painted with 
first one coat of glue sizing and then not less than 
two coats of first quality lead and oil paint, of a color 
selected by the purchaser.

All of the above insulation shall be applied by the 
manufacturer of the materials used, or the manufac­
turer’s technical service unit.

\ I'Z'j /JOINT

...
CEMENT
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PRODUCTSPOWERJOHNS-MANVILLE

lating properties and provide

IN4S0

Printed In U. S. A.

INSULATING CEMENTS 
•January, 1911 (Cuiicellinff olivet (luted May, 1912)

J-M Insulating Cements
mits it to be readily applied in thick layers to surfaces 
too irregular to insulate with sheet and block forms.

No. 400 Insulating Cement
(For temperatures to 700 deg. F.)

No. 400 Cement is a smooth-finishing product of 
good insulating value. Not quite as hard as No. 302.

No. 352 Insulating Cement
(For temperatures to 1000 deg. F.)

No. 352 Cement is the general utility short fibre, 
quality cement used in large quantities by the plumb­
ing and steamfitting trade for insulating heating boilers 
and pipe fittings.

No. 0352 Insulating Cement
(For temperatures to 1000 deg. F.)

No. 0352 Cement is a factory-made, inexpensive ce­
ment suitable for many of the requirements of the 
plumbing and steamfitting trade.

J-M 85% Magnesia Cement
(For temperatures to 600 deg. F.)

This material is similar to J-M 85% Magnesia sec­
tional and block insulation except that it is in pow­
dered or cement form.

Compared with other cements, its insulating effi­
ciency is high but it is not ordinarily recommended 
as a finishing cement.

No. 678 Semi-Refractory Cement
(For temperatures to 1900 deg. F.)

No. 678 Cement is a combined finishing and semi­
refractory, hydraulic-setting cement for use as a pro­
tective coating over block insulation linings exposed to 
the erosive action of moving gases in flues, breechings 
and stacks. No. 678 is an air-setting cement.

No. 319 Semi-Refractory Cement
(For temperatures to 1600 deg. F.)

No. 319 is a combined finishing and semi-refractory 
cement for use in setting and sealing Superex Blocks 
in rotary kilns, sealing Vitribestos sheets in stacks, 
and similar uses. No. 319 requires the immediate ap­
plication of heat to obtain maximum hardness.

Superex Insulating Cement
(For temperatures to 1900 deg. F.)

Superex Insulating Cement is Superex Insulation in 
powdered or cement form for use on irregular or 
small surfaces where the application of blocks or sec­
tional pipe covering is impractical.

see table on reverse.

No. 302 Insulating Cement
(For temperatures to 1000 deg. F.)

No. 302 Cement, made of asbestos fibre and binding 
materials, is a high-grade finishing cement. It is easy 
to mix and apply, and sticks readily to hot surfaces.

It produces a hard, durable and attractive surface 
which does not crack, break or peel off.

No. 500 Insulating Cement
(For temperatures to 1800 deg. F.)

No. 500 is an expanded vermiculite base insulating 
cement. It has exceptionally high covering capacity, 
combined with good working qualities and insulating 
value. It has good adhesion and can be applied in 
thick coats to irregular surfaces on which block and 
sheet insulation are not adaptable.

No. 450 Insulating Cement
(For temperatures to 1500 deg. F.)

No. 450 is a mineral wool base cement with good 
covering capacity and excellent adhesion to both hot 
and cold surfaces. It is a very good insulator com­
pared with other cements. Its excellent adhesion per-

For data on packaging, mixing, etc.,

The various J-M Insulating Cements possess excellent insu­
lating properties and provide a cement for every purpose

J-M Insulating Cements are well known for their 
excellent coverage, good finish and insulating prop­
erties. There is a cement for every purpose.

Asbestos insulating cements are generally used as 
a surface finish over block or sheet forms of insula­
tion to seal all joints between the blocks and to pro­
vide a smooth, attractive finish or a surface to which 
canvas may be applied if desired.

J-M Insulating Cements are also especially suitable 
for insulating irregular surfaces such as valves, flanges 
and other pipe fittings, heating furnaces, kettles, etc., 
where it would be impracticable to apply sectional in­
sulation, sheets or blocks.

Johns-Manville Insulation in Industry (c. 1942)
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POWER PRODUCTS JOHNS-MANVILLE

Johns-Manville Insulating Cements

No. 400 25700 25c< 100150

cc 19 9’/2 or 19No. 352 it 1000 100 50 or 100

ll

Insulating

No. 500 (4 1800 78 39 300 50

No. 450 ll 1500 50 25 250 50

5885% Magnesia 600 35ll 450 60

Semi-Refractory 1900No. 678 20Finishing 10 75 50

1600 7’/215No. 319 60 50

J-M Fibrous Adhesive

in

IN-450

Printed In U. S A

1000

1900

19

45

19

34

100

250

100

75Diatomaceous 
Silica

Expanded 
Vermiculite

Magnesium 
Carbonate

Mineral 
Wool

can be
the insulation will

No. 0352

Superex

Use 
of 

Product

Finishing

Character 
or 

Base

Asbestos

Covcrinj 
and

Sq. ft./lOO lb.

25

Approx, lb. of 
Water to mix 

100 lb. Cement

175

Packaging, 
lb. per 

Bag

100

ig Capacity, Applied 
Dried, 1" Thick

Sq. ft./Bag

25

Designation 
of 

Product

No. 302

INSULATING CEMENTS and FIBROCS ADHESIVE
January, 1044 (Cancelling sheet dated May, 1012)

Temp. 
Limit, 
deg. F.

1000

Data on

In the application of sheet, block or brick insula­
tion to flat surfaces, as well as to curved surfaces of 
large diameters, it is necessary, in a majority of cases, 
that the insulation be temporarily held in place until 
the application of the outer binding support and final 
finish.

J-M Fibrous Adhesive successfully takes the place 
of other temporary binding methods, being applied 
easily and rapidly and yet furnishing a moderately 
strong and effective support for the insulation until 
the permanent panel or finish is applied which secures 
the insulation in place.

Fibrous Adhesive is recommended for use where 
insulation is applied to brick, concrete, metal or other 
surfaces, and is also a satisfactory adhesive for bind­
ing insulating blocks together in multiple layer con­
struction.

Where temperatures do not exceed 500 deg. F., 
Fibrous Adhesive may be used as the principal means 
of attachment of insulation directly to the surface of 
ducts, flues, etc. In such cases, however, a secondary 
support should always be provided, such as cables or 
mesh wire, tightly laced over the surface of the blocks.

Fibrous Adhesive is applied to the face of the in­
sulating material, which is then pressed in place 
against the surface to be insulated. It is not neces­
sary to coat the entire face of the insulation if only 
temporary support is required, as spotting of the 
adhesive is usually sufficient.

Only a sufficient thickness of the adhesive to obtain 
a thin film for bonding need be used; however, the 
thickness required depends largely upon the smooth­
ness of the surface. Bare metal surfaces require less 
adhesive than is necessary for application of insula­
tion to brick or concrete or to other insulation.

All paint must be removed before insulation 
applied by Fibrous Adhesive, or 
loosen after the adhesive dries out.

In estimating requirements, the following covering 
capacities may be used: For sticking insulation to 
metal surfaces, 50 lb. of Fibrous Adhesive will cover 
approximately 100 sq. ft. of surface. For sticking in­
sulation to brick, concrete or other insulation, 75 lb. 
of Fibrous Adhesive will cover about 100 sq. ft.

Fibrous Adhesive is supplied ready for use, 
75-lb., 175-lb., 350-lb., and 550-lb. containers.

Johns-Manville Insulation in Industry (c. 1942)
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PRODUCTSPOWERJOHNS -MAN VILLE

J-M Insulating Fillers

IN 460INSULATING FILLERS
December, 1943 (Cancelling: sheet tinted April, 1913)

Installing Sil-O-Cel Coarse Grade in wall of a tunnel kiln. 
Sil-O-Cel Coarse Grade is also used on the top

mineral Celite, milled to a high degree of 
Milling is very carefully done in specially 
equipment to preserve the natural cellular 
of the material. Sil-O-Cel Powder is fur-

Sil-O-Cel Insulating Powder
For temperatures to 1600 deg. F.

Sil-O-Cel Insulating Powder is manufactured from 
the pure 
fineness, 
designed 
structure 
nished in bags of approximately 50 lb.

This material has
It

insulation. When used to cover the lops of furnaces, 
tunnel kilns and similar equipment, the material 
should be lightly tamped to a density of about 15 lb. 
per cu. ft. Tamping is facilitated by moistening. 
A convenient method of moistening the insulating 
powder is to sprinkle the material in the bags the day 
before it is to be used.

To prevent dusting when Sil-O-Cel Insulating Pow­
der is used over the top of heated equipment, a lime 
or cement slurry is often used to form a top crust.

For packing in walls of ovens, furnaces, kilns, etc., 
it should be tamped to about 17 lb. per cu. ft.

Sil-O-Cel Coarse Grade
For temperatures to 1600 deg. F.

Sil-O-Cel Coarse Grade is a material very similar 
to Sil-O-Cel Powder, excepting that, as its name im­
plies, it is not milled to such fineness as the powder. 
Shipped in bags of approximately 100 lb. It should 
be packed to a density of about 22 lb. per cu. ft.

Sil-O-Cel Coarse Grade is particularly adapted for 
insulating the walls of such equipment as lime kilns, 
vertical boilers, etc. Because of its coarser nature, it is 
easier to pack than Sil-O-Cel Powder.

an exceptionally high insulating 
value. It can be used where it will be subjected to 
temperatures as high as 1600 deg. F. When loosely 
poured, Sil-O-Cel Insulating Powder weighs about 10 
lb. per cu. ft., and when packed in place to the proper 
density (15 to 17 lb. per cu. ft.) will retain its 
effectiveness indefinitely.

The high insulating efficiency of Sil-O-Cel Insulat­
ing Powder makes it ideally adapted for use where 
structural strength and rigidity are not required of the

Sil-O-Cel C-3
For temperatures to 2000 deg. F.

Sil-O-Cel C-3, a semi-refractory insulating product, 
is made from the mineral Celite, calcined in order that 
it may withstand temperatures as high as 2000 deg. F.

Sil-O-Cel C-3 is a coarsely ground, granular ma­
terial with a sufficient proportion of fines to insure a 
uniform mass without large voids. It may be used 
alone as a granular filling material, or in combi­
nation with portland or lumnite cement to form Sil- 
O-Cel C-3 Concrete as described on another data sheet. 
Sil-O-Cel C-3 will not shrink and, for a material which 
can be used at so high a temperature, is a remarkably 
efficient insulator.

Sil-O-Cel C-3 is used for insulating tops and for' 
filling walls of healed equipment operating at ex­
tremely high temperatures or in equipment where lack 
of space prohibits the use of any but relatively thin 
fire brick linings and where the insulation is there­
fore subjected to very high temperatures. A typical 
application of this material in dry form is in the 
bases of oil-fired marine boilers.

Sil-O-Cel C-3, loose, weighs about 26 lb. per cu. ft. 
When rammed into place moist, without the addition 
of any bonding material, it weighs approximately 31 
lb. per cu. ft. Packed in bags of about 100 lb.

Johns-Manville Insulation in Industry (c. 1942)
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POWER PRODUCTS JOB NS -MANVILLE

IN-460

Printed In U. S. A.

INSULATING FILLERS
December, 11113 (CitncellinK sheet dated April, 1943)

Zerofil
Zerofil is an asphalt-impregnated loose mineral wool 

(not granulated), designed for use as a low-tempera­
ture insulation where a hand-packed type of insulation 
must he used to fill irregular spaces. It is highly 
resistant to moisture. Zerofil weighs loose about 7 lb. 
per cu. ft. and should be packed to a density of about 
10 lb. per cu. ft. Unless otherwise specified, furnished 
in paper bags weighing approximately 35 lb.

Zerotex
Zerotex is a felted mineral wool which is combined 

in production with a water-resistant binder and sur­
face-coated to increase handling strength and flexibil-

Granulated Rock Cork
For temperatures below 100 deg. F.

Granulated Rock Cork, a mineral wool product 
treated with a bituminous binder, is used where a loose, 
moisture-resisting filler, which can be poured into 
place, is required for low temperature service. It 
weighs 12 to 14 lb. per cu. ft., packed to the proper 
density. Unless otherwise specified, furnished in 
paper bags weighing approximately 35 lb.

Fil-Insul
For temperatures to 1000 deg. F.

Fil-Insul is used as an insulating filler in irregular 
spaces where insulation in block or brick form is not 
practical and where a resilient high-grade filler is 
needed. It will permit considerable expansion and 
contraction because of its fibrous nature which also 
serves to prevent any settling or sifting through 
cracks. Weighs about 17 lb. per cu. ft. packed to 
proper density. Furnished in 80-lb. bags.

Bauroc Granulated:
Banroc Granulated is made from regular Banroc 

Loose and is used primarily for hand-packing and 
pouring. It may be placed at various densities, but 
when the material is loosely poured into position, 9 
to 10 lb. per cu. ft. is recommended and when hand 
packed, 10 to 12 lb. per cu. ft.

Unless otherwise specified, carloads of the ma­
terial are shipped in paper bags weighing approxi­
mately 40 lb.

Banroc Loose, pulled apart to show its texture, has been 
found suitable for many uses as an insulating filler.

Fibro-Cel
For temperatures to 1800 deg. F.

Fibro-Cel is a mixture of diatomaceous silica and 
long fibre asbestos. Due to the asbestos fibre, this ma­
terial has certain characteristics different from the 
ordinary powdered fillers. The fibres offset any ten­
dency to settle or filter through cracks, which makes 
the material well adapted for use as a filler on gas 
generator sets, etc. Approximate weight, 18 lb. per 
cu. ft. when packed in place. Furnished in 80-lb. bags.

ity. It is used to insulate fittings on cold pipe lines. 
Zerotex is furnished in blankets 20" -wide by 48" in 
length with a nominal thickness of 2". During appli­
cation the thickness is reduced somewhat as the mate­
rial is secured in place. The blankets of Zerotex are 
supplied in cartons containing 40 sq. ft. and half car­
tons of 20 sq. ft.

Banroc Loose:
Banroc Loose may be packed to various densities but 

usually 12 lb. per cu. ft. is recommended. Unless 
otherwise specified, carload quantities are shipped in 
paper bags of approximately 40 lb.

Banroc (mineral tvool)
Banroc is a lightweight, effective insulating mate­

rial produced from high silica minerals. Being non­
combustible, it is also useful as a fire retardant.

This material has been found suitable for use as an 
insulating filler in the hollow walls of baking ovens, 
fireless cookers, domestic hot water heaters and for 
similar purposes where a loose bulk insulation is re­
quired.

Banroc is furnished in two grades: Banroc Loose 
and Banroc Granulated.
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PRODUCTSPOWERJOHNS -MANVILLE

IN-470

Printed In U. 8. A.

SIL-O-CEL C-3 INSULATING CONCRETE 
April, 1937 (Cancelling sheet eluted September, 1934)

Sil-O-Cel C-3 Insulating Concrete
For temperatures to 1800 deg. F.

The efficient performance of these large japanning ovens 
is assured through the use of Sil-O-Cel C-3 Concrete with 
9" thick walls and tops. Size of ovens 9 ft. wide, 22 ft. 

high, 50 ft. long

material and can be used without other refractory 
protection where it may be subjected to direct heat 
as high as 1800 deg. F.

Suitable reinforcing, such as would be used in ordi­
nary concrete, and provision for expansion joints are 
important in the case of Sil-O-Cel C-3 Concrete as with 
any other monolithic material.

Sil-O-Cel C-3 in the form of insulating concrete, 
can be cast into any shape desired. This has made 
it possible to utilize insulation where previously it had 
been impossible to do so for structural reasons. 
Sil-O-Cel C-3 can be easily cast in monolithic form 
for the construction of doors, bafHes, dampers, etc., 
and, when suitably reinforced, may be moulded into 
large units for such purposes.

Sil-O-Cel C-3 Insulating Concrete is made by mix­
ing four parts of Sil-O-Cel C-3 and one part of port­
land or lumnite cement, by volume, with sufficient 
water to form a plastic, coherent mass. Care should 
be taken to avoid excess water. For this purpose ap­
proximately 28 lb. of Sil-o-Cel C-3 are required per 
cu. ft., when rammed into place and dried.

Sil-O-Cel C-3 Concrete can be applied very satis­
factorily to steel surfaces, such as stacks, by means of 
a cement gun. It can also be applied with a cement 
gun to the brick walls of existing equipment, such as 
open-hearth regenerators.

Sil-O-Ccl C-3 Concrete is over three times as effec­
tive as fire brick in preventing heat penetration. Made 
in accordance with specifications, the material sets up 
into a strong, durable concrete weighing approxi­
mately 60 lb. per cut. ft. and with a crushing strength 
of about 1,000 lb. per sq. in. (72 tons per sq. ft.). 
It has a high degree of refractoriness for an insulating

For monolithic construction of ovens, etc.:
Such equipment as japanning and enameling 

ovens, core ovens, etc., where the heating operation is 
carried on at a comparatively low temperature, are 
in many cases now being constructed entirely of 
Sil-O-Cel C-3 Concrete.

Ovens of this type can be constructed and operated 
at very great savings over the ordinary type of 
masonry construction. Due to the insulating proper­
ties of Sil-O-Cel C-3 Concrete and the fact that all 
masonry joints are eliminated, fuel consumption is 
surprisingly low. This construction can be satisfac­
torily employed for many types of equipment.

For foundations and bases:
Sil-O-Cel C-3 Concrete is an ideal material for in­

sulating the bases of healed equipment. In fact, 
the practice of insulating bases can be said to have 
originated with the introduction of this material. It 
is used for base insulation in various types of heat-

J
Battery of four monolithic gas-fired core ovens, con­
structed throughout of Sil-O-Cel C-3 Concrete with 12" 
thick walls and tops. The doors were built of Sil-O-Cel 

C-3 Concrete 9" thick

Johns-Manville Insulation in Industry (c. 1942)
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Ileal losses through Sil-O-Cvl C-J Concrete, with and 
without fire brick linings

Sil-O-Cel C-3 Concrete is ideally adapted to the construction 
of monolithic furnace doors. The C-3 Concrete doors on 

this battery of malleable annealing ovens are 9" thick

fire brick, 
much heat mid eosin

Sil-O-C'el C-3 Concrete or 
to erosion or abrasion, a 
crete 
five.

SII-O CEL C-3 INSULATING CONCRETE 
April, 1II37 (Ciiiuclllni; dated Scptrndirr. 11134)

recognized as being essential, not only be- 
of the fuel saving, but also because it insures 
uniform heal distribution within the equipment 

and protects the foundations from excessive heat.

treating furnaces, kilns, oil still furnaces, hot blast 
stoves, open-hearth furnace regenerators and Hues, 
and in many other types of high temperature equip­
ment where heat transmission through the base would 
otherwise amount to a considerable loss.

Insulation of the bases of such equipment is 
now recognized as being essential,
cause
more

frame to a level approximately l1/^" below that de­
sired for the finished lining. While the concrete is 
still fresh, ^/o" of Firecrete is applied and rodded 
sufficiently to obtain a mixing of the Firecrete and 
C-3 for a depth of an inch or more below the surface 
of the mixture. Immediately thereafter, before the 
concrete has set, an additional 1" of Firecrete is 
applied without rodding, and troweled to a smooth 
finish level with the inside of the door.

Other uses:
Sil-O-Cel C-3 Concrete is an excellent material for 

making up special shapes such as baffles, dampers, etc. 
Il is also cast into covers for wheel annealing pits; 
used as an insulating lining for hot metal cars in steel 
mills; for the construction of fire screens to protect 
workmen operating in front of open furnace doors; 
and for a great variety of other uses. In many cases 
Sil-OCcl C-3 Concrete is particularly adapted for 
insulating on the outside of walls of equipment pre­
viously constructed without insulation. Application 
is effected through the use of wood or sheet metal 
forms or by means of a cement gun.

Sil-O-Cel C-3 Concrete, doors:
Sil-O-Cel C-3 Concrete is the principal material in 

use today for furnace door construction. Fire brick k 
doors, as formerly used, are highly conductive of s', 
heat. Such heal waste is costly, reduces the output 
of the furnace, disturbs temperature uniformity, 
makes close control impossible, and causes unsatis- 
factory conditions for the operators. Since fire brick 
weigh about 130 lb. per ell. ft., fire brick doors 
also have the disadvantage of great weight, which 
makes them hard to handle, and elaborate counter­
balancing devices arc often required. Sil-O-Cel C-3 
Concrete weighs less than half as much uh 
conducts less than one-third as 
less per door installed.

On doors where the temperature is loo high for 
where there is trouble due 
protective facing* of Fire- 

Hefructory Cement, 1 !/■>." thick, is very effec- 
'File C-3 Concrete is tamped into the door
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Insulkote

Insulkote Primer

IN 1110dutiil I cbrunr,, ItHS)hlicct

Printed tn U. H. A.

INSULKOTE 
l-Vbrunry, It) la (Cnni-cllliiK

smooth finish, 
wire mesh, an

Insulating block with reinforcing hexagonal mesh iiire, 
insulating cement and a finish of Insulkote

When Insulkote is applied over hard-finish asbestos 
cements. such as J-M No. 302, no priming coat is re­
quired. However, if the materials are applied over 
highly absorptive surfaces such as ordinary brick 
walls, concrete, Sil-O-Cel C-22 Brick, or non-absorp- 
tive surfaces such as steel, a priming coat of Insulkote 
Primer should be applied before trowelling on the In­
sulkote. The primer should be thinned to the proper 
paint-like consistency by adding clean water in the 
ratio of approximately 3 parts by volume of water 
Io 2 parts of primer as received.

For best results, the Insulkote should be applied 
while the Insulkote Primer eoat is still tacks. This 
can best be accomplished by one man applying the 
primer followed by a man trowelling on the Insulkote. 
The prinici is furnished in 5. 25 or 30, and 55-gal. con­
tainers. If the Insulkote Primer, applied to absorptive 
surfaces, diics out before the Insulkote is applied a sa­
por proof seal will result, defeating the purpose of 
the primer.

Insulkote is a durable, easily applied, weather-proof 
coating for insulated surfaces. The finished surface 
may be painted with aluminum paint if desired. The 
temperature limit is 400 deg. F.

Insulkote is particularly applicable for the protec­
tion of insulation on large tanks and vessels, and for 
insulated equipment, such as smoke breechings and 
ducts. Advantages of Insulkote include the following:

1. Durability under extreme weather conditions.
2. Elasticity which prevents its cracking under changes in 

atmospheric temperature.
3. Smooth surface finish.
4. Easy application.
5. Non-influnitnable. Will not carry flame.
6. Retains initial black color. Will not fade.
7. Furnished ready for application.

Insulkote is furnished in ready-mixed, plastic form 
and of correct consistency' to apply with a trowel. It 
can be applied as received; no additional treatment is 
necessary. Insulkote is a jet black material as re­
ceived, and will not fade after it is applied. Conse­
quently, any future patches will not contrast with the 
weathered material. Orders shipped between October 1 
and May 1 are filled with “Winter Insulkote,” for use 
when the temperature of the air is below 45 deg. F. 
and .above 15 deg. F.

Insulkote, applied in one coat 1/|" thick, will cover 
approximately 55 sq. fl. per 100 lb. Furnished in con­
tainers weighing approximately 50. 150 and 450 lb.

Application
Insulkote should be applied as follows: Stretch the 

necessary reinforcing hexagonal mesh wire netting 
over the insulation. Then apply a coat of insu­
lating cement consisting of two parts by weight of 
J-M No. 302 Insulating Cement and one part portland 
cement. The portland cement is added to provide a 
suitable bonding surface. This coal should be scored 
and allowed to dry before applying the Insulkote.

Over the cement apply Insulkote approximately IV' 
thick in one layer, troweled to a smooth finish. If 
Insulkote is applied directly over wire mesh, an ex­
cessive quantity must be used.

When applied on the type of surfaces recommended, 
the linear shrinkage of Insulkote is negligible. After 
drying, a coal applied thick wil> 1,e approximately 

’/«" thick. 
Yl" thick.
which imparts

When Insulkote is to 
lion of hc4ited equipment 
by applying the insulation

while the apparatus is hot. If possible, the Insul­
kote should not be applied until the equipment has 
reached its approximate maximum temperature. 
Otherwise, expansion may cause cracking of the Insul­
kote. In the ease of apparatus with a wide range of 
operating temperatures or frequent shut-downs, some 
form of expansion joint in the insulation is needed to 
prevent cracking of the finish.

While J-M No. 302 and portland cement provides 
the best base tor Insulkote, other hard-finish asbestos 
cements may be used if mixed, two to one by weight, 
with porthind cement.

Coalings should not be applied less than 
The shrinkage is due to dehydration, 

the desirable features Io the Insulkote. 
be applied over the insula­

best results will be secured 
and insulating cement
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I
POWER JOHNS -MANVILLEPRODUCTS

CoatingAertite

Application of Aluminum Paint*

IN-480

Printed In U.S. A.

A coat of Aertite effectively seals boiler wall cracks and stops 
the infiltration of cold air. This increases CO^ content in the 
back passes and improves heat absorption because of higher 

gas temperatures

blanket over the entire boiler setting which remains 
tight because of its adhesive and ductile qualities and 
prevents imperfect combustion due to air leakage 
through the setting.

The paint 
will give a < 
job than can

AERTITE COATING and APPLICATION OF ALUMINUM PAINT 
February, ll>43 (CuncelUnir sheet dated February. 1942)

equal; Valdura Asphalt Aluminum Paint made by the 
American Asphalt Paint Company, Chicago, Ill.; or, 
Bituseal Exterior Aluminum Paint manufactured by 
the Cheeseman Elliot Company, Brooklyn, N. Y.

The paint shall be mixed immediately before using 
and in no case shall more paint be made up than can 
be used the same day.

Application:

The paint shall be applied in two coats, the first of 
which shall be allowed to stand not less than 24 hours 
or longer as required to dry thoroughly, before the 
second coat is applied.

can be applied by brushing, but a spray 
quicker, and possibly slightly smoother, 

1 be obtained by means of a brush.

Aertite is a tough, rubbery asphaltic-asbestos coat­
ing in plastic form which is sometimes used instead of 
Insulkote for waterproofing insulation on tanks, pipe 
line flanges and similar surfaces exposed to the 
weather. The temperature limit is 250 deg. F.

It is applied over insulation in a thin troweled coat 
to approximately thickness. If the material has 
partially dried in the container, it can be brought to 
the proper consistency by adding a small amount of 
gasoline. When applying, a rag saturated with kero­
sene is handy for keeping the trowel clean.

Aertite is black in color but can be painted with 
aluminum paint. If some other color is wanted, the 
Aertite should first be painted with aluminum paint 
and the other color then applied.

Aertite is furnished in 25, 50, 150, 300 and 500-lb. 
containers. The covering capacity depends some­
what upon the character of the surface. For a 
coating, from 50 to 80 lb. per 100 sq. ft. of surface 
area, will be required.

Soft or dusty surfaces should be primed with J-M 
Concrete Primer before the Aertite is applied. Con­
crete Primer ordinarily covers about 100 sq. ft. per 
1 to 2 gal., depending upon the surface.

In addition to its use as a weather protection for 
insulation, Aertite Coating is quite generally applied 
to the outside of boiler walls to eliminate air in­
filtration. It provides a tough, rubbery, air-tight

Preparation of Surface to be painted:

Insulkote shall be allowed to dry thoroughly be­
fore application.

Aertite shall be subjected to service conditions for 
about ten days before applying paint, to allow excess 
solvent to dry out.

Where paint is to be applied to roofing felts, it is 
only necessary that the surface be dry and clean.

Preparation to Paint:
The aluminum paint shall consist of one of the 

following: 2 lb. of the Aluminum Company of Ameri­
ca’s Extra Brilliant Varnish Powder and one gallon 
of DuPont Company’s VO-129 Mixing Varnish, or its

* If Aluminum Paint is not available for use over Insulkote, ordi­
nary lead and oil paint can be used if the Insulkote has been properly 
sealed with shellac.
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PRODUCTSPOWERJOHNS-MANVILLE

Insulation of Power Plant Equipment

IN-500

Printed Ln U. 8.

Equipment and piping in this power station are jully protected against heat 
waste with J-M Superex and 85% Magnesia blocks and pipe insulation

Pipe Insulation

The insulation of bare metal surfaces where steam 
or hot waler is in contact with the metal is even more 
important than insulation over brickwork. Asbesto- 
Sponge Felted in sheets or pipe sections is recom­
mended up to 700 deg. F. where the insulating mate-

POWER PLANT EQUIPMENT INSULATION 
March, 1939 (Cancelling sheet dated June. 1937)

Johns-Manville furnishes a wide variety of power 
plant materials for improving performance, increas­
ing capacity and reducing operating costs. Fuel cost 
is one of the principal items of expense wherever heat 
is generated, and the problem of fuel conservation is 
a matter of major consequence. Insulation, therefore, 
is particularly important in insuring economical op­
eration. A complete line of insulating materials in 
all forms is available to save heat otherwise dissipated 
from boiler settings and drums, economizers, breech­
ings and stacks, turbines, pumps, feed-water heaters, 
piping and other locations where heat is being wasted.

rial will be subjected to rough usage. Moulded blocks 
or pipe sections of J-M 85% Magnesia are also highly 
efficient in the temperature range below 600 deg. F. 
At higher temperatures, Superex or Superex Combina­
tion Insulation should be used.

The term Superex Combination refers to the use of 
Asbesto-Sponge Felted or J-M 85% Magnesia out­
side of Superex, which is placed next to the heated 
surface. This construction is slightly more efficient 
than Superex used alone, and in the case of Asbesto- 
Sponge Felted, more resistant to hard usage. Other 
materials for special conditions are available to meet 
every requirement.

The tables of thicknesses which follow represent 
standardized practice in general use on heated lines. 
Exceptional conditions may make necessary thicker 
insulation. Where piping is located outdoors, it is 
customary to use insulation !/•>" thicker than that used 
on the lines indoors.

Johns-Manville Insulation in Industry (c. 1942)
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POWER PRODUCTS JOHNS -MAN VILLE

85% Magnesia

800-1000 dep. F.600-699 deg. F.f 700-799 deg. F.

Pipe Mize, 
inches

*

IN-500

Printed h U.S. A.

Superex Combination Insulation 
for temperatures above 600 deg. F.

Thickness of insulation, 
Asbesto-Spongo Felted

IK 
1*2 
IK 
IK 
IK 2 
2

2
2
2
2
2
2K
2K

1^ or less
2 ............
2K............
3 ..............
3K..............
4 ..............
<K..............
5 or more.

POWER PLANT EQUIPMENT INSULATION 
March, 1939 (Cancelling sheet dated Jane. 1937)

IK

iK 
1H 2 
2

Superex. 
in.

85% 
Mag­
nesia, 

in.

Asbesto- 
Spongo 
Felted, 
or 85% 
Mag­
nesia, 

in.

IK 
IK. 
IK. 
IK.

IK

Thickness of 
insulation

Pipes 
larger 

than 4'

1* 
lr

3K'

Temp., 
deg. F.

Asbesto- 
Spongo 
Felted, 
or 85% 
M ag- 
nesiii.

Pipes 
larger 

than 4'

Std.
Std.
IK’

2 
Dbl. Std.

a

Pipes 
smaller 
than 2'

Std.
Std.
Std.
Std.
IK'

2*

Superex,

Thickness of 
insulation

Superex, 
in.

Pipes 
smaller 
than 2*

1* r 
ir 
i' 
IK’ 
2 
2r

Pipes 
2Z to 

4*

1’ 
1' 
1*

2K' 
3’

2H 
l‘%

2ft

See table above.

Pipe insulation is securely fastened in place with 
not less than three loops of 16-gauge annealed iron 
wire on pipes up to and including 6", and with not 
less than four loops on larger sizes. In double layer 
work both longitudinal and circumferential joints are 
staggered and each layer is wired separately. Inside 
piping is finished with 8-oz. canvas sewed over a 
layer of asbestos paper or rosin-sized paper. Where 
similar pipes run close together they may be insulated 
as a unit, using block insulation and half sections of 
pipe insulation, finished with canvas the same as a 
single pipe.

Fittings and valves are insulated with blocks and 
J-M No. 302 Insulating Cement to a thickness equiva­
lent to the adjacent pipe insulation. No. 302 Cement 
is often used alone on screwed fittings or over the 
bodies of small flanged fittings or where the total 
thickness of insulation is less than P/j". In any case 
the customary finish is 8-oz. canvas, pasted smoothly 
to the surface of the cement.

Thickness of 
insulation

Thickness of insulation, 
J-M 85% Magnesia

Pipes 
2r to 

4'

Std. 
Std. 
Std.
IK' 

2r 
Dbl. Std.

Asbesto-Sponge Felted or 
for temperatures to 700 deg. F.

J-M- 85% Magnesia blocks and pipe insulation applied 

over evaporator and piping in the power plant of a 
public utility

Pipe insulation is stopped at a sufficient distance 
from a flange or flanged fitting to allow free removal 
of the bolts, and blocks are wired around the flange 
to extend not less than 2" over the adjacent pipe in­
sulation. The cement finish is applied in two coats 
to a total thickness of 1/4", the first or rough coat be­
ing allowed to dry before application of the smooth 
finish coat.

Instead of blocks around a flange, it is frequently 
convenient to use short sections of pipe insulation of 
a size which just fits snugly against the periphery. 
These flange covers are wired in position and finished 
the same as in the other method, except that the ce­
ment may be applied in a thinner coat.

On outdoor lines protection of the insulation from 
the weather is afforded by a flexible waterproof 
jacket, carefully sealed to shed the rain and held in 
position by non-corroding wire on 4" centers.-

Outdoor valves and fittings are weather-proofed by 
replacing the final ^/i" coat of cement with Insulkote, 
care being taken effectively to seal the joints between 
the pipe insulation jacket and the Insulkote over the 
valve or fitting. Lines subject to mechanical injury 
are usually protected by a sheet metal casing.

1K

i’X<

i’4i 
l‘zf, 
IK

t Asbesto-Sponge Felted may be used alone.
ft Approximate; varies from 2" to 2 Mt" according to pipe size.

Below 212 
212 to 266 
267 to 337 
338 to 387 
388 to 499 
500 to 599 
600 to 700

• 85% Magnesia not recommended over 600 deg. F.
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PRODUCTSPOWERJOHNS-MANVILLE

Method of insulating drums and drurn-heads

Side Walls
Front 
Wall

Bear
Wall Top

B & W None

Stirling

Springfield None 3* Superex (2 layers)

IN-501

Printed in U. 8. A.

Block Insulation Recommendations 
for typical ivater-tube boilers

8’
Magnesia 
(2 layers)

2>u • 
Magnesia 
(1 layer)

3r 
Superex 

(2 layers)

3* 
Superex- 
Mngn<*:«iu 
Combi­
nation

3’ 
Superex- 
Mugnesia 
Combi­
nation

To rear 
of bridge 

wall

Z *** Magnesia 
(1 layer)

3*
Superex-*
Magnesia 
Combi­
nation

3’
Superex-
Magnesia 
Combi-

I nation

From front 
wall to 

bridge wall

3*
Supercx- 
Magnesia 
Combi­
nation

3'
Superex- 
Magnesia 
Combi­
nation

Brickset Boiler Insulation and Casing
Insulation over boiler brickwork saves fuel, pro­

vides closer temperature control, reduces air infiltra­
tion and assures better working conditions. Added 
to this is the decrease of internal strains and reduc­
tion in spalling because of the smaller temperature 
differential between the inside and outside of the re­
fractory. Insulation placed over exterior brickwork 
promotes heat flow along the walls, and the back 
passes are raised to a higher temperature. Wall 
cracks, caused by uneven expansion and contraction, 
are fewer and smaller.

A veneer layer of Superex or Magnesia Insulation 
or Superex-Magnesia Combination Insulation of a 
thickness depending on the design of the boiler is ap­
plied over the brick and, preferably, finished with 
flat Transite. The insulation may be applied behind 
or between the buckstays. If brick shapes are pre­
ferred, Sil-O-Cel or JM-20 Brick are laid up, either 
bonded or unbonded, behind the refractory lining.

POWER PLANT EQUIPMENT INSULATION 
Jontmry, 1942 (ConcelUnp sbert dated March, 1939)

1W' .
Magnusm 
(1 layer)

Type of 
boiler

Boiler Room Ceilings and Walls
To confine heat and prevent excessive temperatures 

in adjacent spaces—boiler rooms, steam distribution 
rooms and pipe corridors should be insulated with 
2" thick J-M 85% Magnesia Blocks. These are ad­
hered to the treated surface by means of J-M Fibrous 
Adhesive and are butted closely and pressed firmly 
into place. The blocks are further secured, on new 
construction, by means of x .020" metal straps, set 
in the concrete forms on 12" x 36" centers, or, on 
existing construction, with 16 ga. annealed iron wire, 
stapled to 2" x 2" wood strips. The insulation is 
then finished with reinforced absbestos cement.

An insulated ceiling may also be constructed en­
tirely of a 1" thickness of J-M Marinite, a light-weight 
structural insulating material furnished in 4 ft. x 8 ft. 
sheets. This construction is most effective when sus­
pended from the underside of the floor slab and the 
intervening air space ventilated.

between 600 and 700 deg. F. are insulated with 
Superex and iy>" J-M 85% Magnesia Blocks. Recom­
mendations for higher temperatures may be secured 
from Johns-Manville. Feed-water heaters are insulated 
with iy>" J-M 85% Magnesia. On pump cylinders 
and chests, 2" Magnesia Blocks are used.

Two coats of J-M No. 302 Inulating Cement of a 
total thickness of reinforced with hexagonal mesh 
wire, are applied over the blocks, the first coat being 
left to dry with a rough surface and the second 
troweled smooth and hard. A suitable metal jacket is 
provided where the insulation is likely to be damaged, 
as on a steam pump or turbine.

Boiler Shells and Drums, Turbines, etc.
In power plant work the exposed steam and water 

surfaces of boilers, feed-water heaters, steam pumps 
and turbines are insulated with blocks of the proper 
thickness depending on temperature. H.R.T., fire-box 
type and cast-iron sectional boilers and the drums of 
water-tube boilers are insulated with J-M 85% Mag­
nesia Blocks, 1" thick, for steam pressures up to 25 
lb.; 1%" thick for pressures up to 100 lb.; 2 thick 
for pressures up to 200 lb.; and 2%" thick for pres­
sures over 200 lb. Steam turbines at temperatures 
below 300 deg. F. are insulated with J-M 85% Mag­
nesia Blocks iy2" thick; at temperatures from 300 to 
400 deg. F., 2" thick; and at temperatures from 400 
to 600 deg. F., 3" thick. Turbines at temperatures

Johns-Manville Insulation in Industry (c. 1942)
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POWER PRODUCTS JOHNS -MANVILLE

--—

£4A0 RON

and bonded

\

L-

0

i-'

IN-501

Printed In U. S. A.

1

J-M8S 54 MAGNESIA 
\ INSULATION

J-M as % MAGNESIA 
INSULATION-------

s„.

X
■■

J-MBS'A MAGNESIA 
IN SUL A TION OV SIDE 
NALLS BEN'ND BRIDGE 
WALL

1*

-EIRE BRtCK SET UP WiTh 
J-M REFRACTORY CEMENT

5f- u-MN* JSE CEMEN T
‘ ^U~mn» ABOO ASBESTOS RQPE________JO!! Iwzaxs?-.fa-

TRANSITE CASING-^’

ANGLE SPO T-WEL DED
TO BUCKSTAY----------------------

DETAIL HORIZONTAL SECTION THROUGH SIDE WALL

POWER PLANT EQUIPMENT INSULATION 
January, 1942 (Cancellins sheet dated March. 1939)

course vertically. Opposite 
ass of water-tube boilers, JM-20 

or Sil-O-Cel C-22 Brick are used.

supepep
COM3 HAT/ON t.'i 
INSULATION—. J Z i

..

PEREK 
mb INA TlON INSUL AT ION-,

ANGLE CLIP SPOT- 
WELDED TO 
VERTICAL ANGLE'

Progress photograph showing the erection of Superex blocks 
over a brickset boiler, before the application of Transite 
casing (lower half) and asbestos cement finish (upper half)

LONGITUDINAL SECTION

Typical block insulation and Transite casing on 
(Erie City boiler with Elesco superheater)

I"" 

. - in

ri i uXfl

O.SWC—e-ar 

supcaea ffILfi'r 
COMBINATION INSULATION^!~~I

DETAIL vertical SECTION 
THROUGH SIDE WALL

horizontal, longitudinal drum boiler

If block insulation is placed between buckstays, and bonded every fifth 
light angles may be clipped or spot-welded to the the furnace and first p 
buckstays and punched so that insulation may be 
secured in place by lacing wires. These angles also 
serve as support for the Transite casing. Transite has 
a much lower conductivity than most casing materials, 
is lighter in weight and makes a better appearance. 
It is light gray in color, very resistant to corrosion, 
and when put up in panel type construction with steel 
battens over the joints is easily removed and replaced.

A reinforced asbestos cement finish may be used 
over those portions of the insulation not subject to 
mechanical damage, but the Transite affords better 
protection and will present a good appearance after 
years of usage.

On new settings a veneer of 4A/o" JM-20 or Sil-O-Cel 
C-22 Brick may be bonded into the outside of the fire 
brick every fifth course vertically. On old settings, 
spikes or expansion bolts with wires attached may be 
driven into mortar joints on 2-ft. centers and 41//' I 
Sil-O-Cel Natural Brick laced to the brickwork without I 
bond of any kind. Both JM-20 or C-22 Brick present j 
an attractive and durable surface as laid but if desired 
they may be coated with Insulkote Primer and Insul- 
kote to prevent air infiltration. The Natural Brick are 
finished with two y.\" coats of cement, reinforced with 
wire netting. I

On new settings of H.R.T. boilers and small water­
tube boilers, a “core wall” of 41//' Sil-O-Cel Natural 
Brick is often laid between fire brick and red brick

]^r,%rn^cc \//A fa,
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PRODUCTSPOWERJOHNS-MANVILLE

Hailey water-wall insulation with Transite casing

I-ruafj-

4

4■rt-

IN-502

printed In U. 8. A.

b

I
44

d

J 

9

POWER PLANT EQUIPMENT INSULATION 
April. 1939 (Ciincellinff sheet dated June, 1937)

3|L
A-

A--------------
jrtfl BATTENS

—f

• 1 BlMwMg QMSlW
Wrf

r'- ;•

A?--------
FRONT ELEVATION

General method of providing for water-wall insulation 
and casing

l-J-M N9 -a so 
CEMENT

TRANSITE CASlN^ £

2 LAYERS OF 
INSULATING

BLOCKS

HI ?. 
u
O
II

Water-Wall Insulation and Casing
Boiler water walls are insulated with about 4" of 

J-M 85% Magnesia Blocks, or, if the temperature is 
high, with Superex alone or in combination with 
J-M 85% Magnesia. The insulation is cased with %" 
Transite panels, battened with steel strips, which makes 
a neat removable and replaceable casing of great 
durability. This construction results in a heat saving 
of more than 90 percent of the uninsulated loss.

If the exterior of the wall surface is uneven, a filler 
coat of J-M No. 450 Insulating Cement is first well 
pressed onto the surface in a thickness just sufficient 
to provide a flat surface. Then two layers of insu­
lating blocks are applied with the lengths of the 
blocks running vertically and with all joints broken. 
The outside layer is pointed up with J-M No. 302 In­
sulating Cement and all joints are closely butted.

Casing bolts or studs protrude through the insula­
tion and serve to support flat Transite panels which 
are usually fitted against the wall in vertical rows 
between the bolts, beginning at the bottom. Each 
panel has a flat steel batten bolted to its top edge, be­
hind which the next higher panel is slipped in the 
course of erection. The panels are secured against 
the wall by continuous steel battens pressed firmly 
over their vertical edges and held in place by the wall 
bolts or studs. Pliable gaskets of J-M Asbestos Roll

refractory/ 
BLOCKS ----

Fire-Felt may be used under all battens to seal the 
casing against air infiltration.

No cables or mesh are used with the panel type 
casing and the construction permits access to the lubes 
without disturbing the insulation anywhere on the 
wall except that portion which it is desired to remove. 
Because of weight, it has been found advisable to 
support steel casings, where used, independently of 
the water wall. Cables and lacing wire must then be 
employed to hold the insulation, which cannot thereby 
be secured as snugly against the wall as with an in-; 
tegral casing. Flue effect between separate easing 
and insulation increases loss but creates a falses im­
pression of efficiency because the casing is. cooled by ( 
the air flow. Transite casings have none of these dis­
advantages.

If reinforced hard finish cement is used instead of 
Transite, the disadvantages of wire and mesh are pres­
ent but there are better possibilities of an air seal 
than with an independently supported steel casing. 
The cement finish should not be used where it will be 
subjected to hard wear.

Sometimes No. 450 Insulating Cement is used not 
merely to level the surface to be insulated but is made 
thicker to serve as complete insulation either by itself 
or with a hard reinforced cement finish. The plastic 
insulation is less efficient than the blocks and the con­
struction in general is less desirable.

C/?0J5 SECTION 

m.m m m mm m m n...
4
J | ft
-is
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POWER PRODUCTS JOHNS -MANVILLE
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E
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IN-502

Printed In U S A

F

Interior of insulated Transite casing erected outside air­
cooled walls. Brickwork is laid after casing is completed

...

POWER PLANT EQUIPMENT INSULATION
April. 1039 (CitncellinK sheet dated June. 193')

rgrronsife 
Firf-f&T

I rJ-F N9*>-3rt/!boarf
1 , Ccmcrf
I | hM

3 . 3,
Clcw/on

Insulated casing construction over air-cooled trails

WT1 g|

Jra

Usual Mcrnoo aurceiusre Mcmoo
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Air-Cooled Wall Insulation and Casing
In all designs of ventilated boiler walls air is drawn 

over exterior brick surfaces (suspended or otherwise) 
either by fans, by natural draft or by burner induc­
tion. The circulation varies in the different designs, 
but in all designs the function of the casing over the 
air passages is to retain the heat recovered by the air, 
furnish a suitable clearance for air travel so that ade­
quate scrubbing action is combined with the elimina­
tion of undue friction loss, and prevent leakage of air 
which would interrupt the flow over surfaces to be 
cooled. The construction should be fireproof and 
able successfully to withstand abrasion, ordinary me­
chanical impact and high temperature.

Very practical casings may be made of J-M Marinite, 
a structural insulating material furnished in 48" x 96" 
sheets. The 1" thickness is usually recommended. 
Joints are covered with steel battens applied over 
gaskets of J-M No. 106 Asbestos Sheet Millboard. The 
outer surface of the casing is painted, if desired.

Another casing construction is %" Transite, lined 
with Super Fire-Felt Sheets (usually 1" thick). A 
protective surface, next to the air space, is provided 
by 14"-thick J-M No. 101-S Asbestos Sheet Millboard. 
This casing, erected between the buckstays, gives su­
perior insulation with minimum thickness. The panel 
construction is tight, sectionally removable and re­
placeable, and economical of floor space.

The materials which go to make up the panels are 
fabricated as units by means of through bolts with 
nuts on the inside, bearing on large washers pressed 
against the furnace surface of the millboard. Behind 
each buckstay the insulation and millboard may be 
held in place by bolts passing through the flange of 
the buckstay. If horizontal H-beams are used, their 
upper half is filled with J-M No. 450 Insulating Ce­
ment before the casing is erected.

The usual practice is to complete the application of 
insulation and casing prior to the erection of the brick 
furnace walls. In one method of application the 
panels are maintained in position by steel battens 
fastened to the horizontal H-beams. In this construc­
tion the buckstays are backed up with channels so 
applied that the legs of the channels extend forward 
from the casing. Vertical joints along the buckstays, 
between the buckstays and the casing panels, are 
sealed by light angles, slotted for bolting to the legs 
of the channels backing the buckstays and pressed 
firmly against the panels as a final operation. All 
joints subject to air leakage are gasketed during erec­
tion with %" J-M Asbestos Roll Fire-Felt.
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POWER PLANT EQUIPMENT INSULATION 
April, 1911 (Cancelling sheet dated November, 193«)
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Boiler Bases
The bases of boilers should ordinarily be insulated 

under fire brick with at least 4" of Sil-O-Cel C-3 Con­
crete. Sil-O-Cel Brick of the proper type to with­
stand the temperature may be applied where the use 
of brick shapes is advantageous.

Expansion joints in the brickwork of the base are 
perhaps even more essential than in the walls, if a 

. satisfactory life is to be obtained. Where improper 
joints are provided the fire brick will arch and expose 
the insulation.

In some cases where inadequate insulation is used 
over a cinder fill, heat has been known to work down 
into the foundation and ignite the cinders if they are 
not burned out properly. Where boilers are set over 
wood piling, etc., where fire hazards are present, par­
ticular care is essential in insulating the bases.

I

Boiler Tube Doors
Boiler tube doors should be thoroughly insulated 

to protect the steam surfaces immediately behind. 
These doors are insulated with 2" Super Fire-Felt 
Sheets, protected on the surface with Yi" J-M No. 
101-S Asbestos Sheet Millboard, the whole being held 
in place by bolts and plate washers. All joints be­
tween the sheets and around the edges are pointed up 
with J-M No. 319 Semi-Refractory Cement.

If the doors are insulated before they are 
they may be laid flat and filled with Sil-O-Cel C-3 
Concrete rammed in between reinforcing bolts which 
extend through the door.

Boiler breeching lined with 2%" of Superex Blocks 
and Senti-llefractory Cement

Breechings and Stacks
No one doubts the advisability of insulating smoke 

flues and breechings but there is some difference of 
opinion as to whether the insulation should be ex­
ternal or internal. Often the size and location of the 
flue will eliminate one possibility, as where a man 
cannot work inside and the insulation is necessarily 
placed outside. Outdoor ducts, on the other hand, 
should usually be insulated inside. Where low gas 
temperatures and conditions inducing condensation 
prevail, exterior insulation is preferred. The special 
circumstances of the individual installation usually in­
dicate the better kind of construction.

In applying interior insulation, drilled angle clips 
or other suitable fasteners are spot-welded to the 
interior of the breeching on convenient centers. Tie 
wires are twisted through the hole in each clip and 
the insulation (2%" Sil-O-Cel Natural or JM-20 Brick 
or 2" Superex Blocks) stuck to the shell with J-M 
Fibrous Adhesive. The insulation is securely laced 
in position and reinforcing mesh tied tightly over the 
surface. After moistening the insulation thoroughly, 
J-M No. 678 Semi-Refractory Cement is applied in 
one coat to a thickness of Yz' • The cement is worked 
well into the mesh and troweled hard and smooth. 
This finish protects the insulation from abrasion.

In erecting outside insulation, J-M 85% Magnesia 
or Superex Blocks may be stuck to the shell, wired 
in position, and finished with No. 302 Insulating Ce­
ment reinforced with wire mesh. In a Connery breech-
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SHEET STEEL-

Sil-OCel Brick stack lining
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J-M FIBROUS
ADHESIVE"

Connery flue insulated ivith Superex Blocks 
with cement finish

TIE WIRES 
SPACED ON 

12" C. C.

POWER PLANT EQUIPMENT INSULATION 
April, 1911 (Clincellinir sheet dated November. 1938)
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ing, however, this type of construction has the disad­
vantage of leaving the expansion stiffness uninsulated.

Another method for outside work is to apply 6" 
square mesh 6-gauge wire fabric over the stiffener 
angles or V-ribs. On Connery flues it is spot-welded 
to the V-ribs and on other flues it is securely laced to 
the stiffening angles. The insulating blocks are laced 
firmly to the fabric with wire and cables, and rein­
forced No. 302 Cement applied. Where stiffening 
angles are widely spaced or where there are no pro­
jecting stiffeners, V-rib lath with 1" ribs may be used 
to form the air space over which block insulation 
may be applied.

Stacks are insulated in much the same manner as 
breechings. Blocks are used for outside insulation 
and blocks or brick where interior insulation is de­
sired. The recommendations of materials and thick­
nesses are the same as for breechings. One type of 
construction is indicated in the drawing.

Vitribestos Sheets, 2" thick and curved to fit, are 
also used for stack insulation where temperatures do 
not exceed 700 deg. F.

A typical vertical cross section, in detail, of a stack 
lined with Sil-O-Cel Natural Brick
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Insulation of Steel Making Equipment

IN-800

Printed in U.S.A.

STEEL MAKING EQUIPMENT INSULATION 
AuKUst. 1937 (Ciincellln? sheet dated September, 1933)

Hot Blast Stoves
Current practice for the insulation of hot blast 

stoves uses 2^4" of Superex Blocks next to the shell, 
followed by 41//' of Sil-O-Cel C-22 Brick. Domes 
are insulated with 4^Z>Z/ of C-22 Brick and 2' of 
Superex Blocks. In both locations, the insulation is 
protected by fire brick lining.

Since the development of the 1900-deg. Superex 
Blocks, it is now possible to replace the 4%" of 
C-22 Brick with P/»" to 4" of Superex, and obtain 
not only more efficient operation but also an increase

in checker area due to an increase in inside diameter.
In either of the above constructions, the insulation 

pays for itself in a few months’ operation, stove 
capacity is increased and checkerwork lasts longer. 
Base insulation consists of a minimum of 4/z of 
Sil-O-Cel C-3 Concrete.

Hot Blast Mains
The generally recommended insulation for hot blast 

mains and bustle pipes is a 3" layer of Superex Blocks 
or a 4%" course of Sil-O-Cel C-22 or JM-20 Brick 
behind a 4^X>// course of fire brick. These construc­
tions reduce radiation loss 60 to 70 percent compared 
to that from an uninsulated 9/< fire brick lining. 
Alternate specifications make use of C-22 or JM-20 
Brick laid 21/4" thick, or Superex Blocks 2" thick, 
protected by at least 6" of fire brick.

Open Hearth Furnace Hearths
Die entire hearth and sloping back wall of the 

open hearth furnace is insulated with 5" of Sil-O-Cel 
C-3 Concrete, making proper provision for expansion. 
Immediately above the supporting steel work in the 
pan of the hearth, the C-3 Concrete is placed in mono-

J-M insulation being applied behind refractory in a side combustion hot blast

Many J-M insulating products find wide applica­
tion in steel mill equipment for improving perform­
ance, increasing production and lowering operating 
costs. The more important of such applications are 
discussed in the following pages.

Blast Furnace Stack
The blast furnace stack is insulated with 21/»// to 

4" of Sil-O-Cel Coarse Grade, extending from the 
mantel to the bottom of the wearing plates. The 
coarse powder is densely packed between the shell 
and the in-walls as the brickwork progresses.
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STEEL SHELL
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1

IN BOO

Printed In U.S.A.

SIL-O-CEL
C-22 BRICK

SIL-O-CEL C-3 CONCRETE—^

Method of insulating hot blast stoves and mains

J-M NO. 302
INSULATING CEMENT

* TO BLAST 
FURNACE

COMBUSTION CHAMBER 
WASH-COATED WITH 
J-M NO. 32 
REFRACTORY CEMENT-

STEEL MAKING EQUIPMENT INSULATION 
August, 1937 (Cancelling sheet dated September, 1935)
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Perspective cross-section of the open hearth system 
showing location of insulation. The many steel plants 
operating completely insulated open hearths report 
faster heats and greatly reduced operating costs. In a 
properly controlled insulated furnace, refractory life is 

also appreciably lengthened

I
I I I I I 1 I I I « 

is 

I

lithic construction. Sil-O-Cel C-3 Concrete is made 
in the usual way and tamped into place after thorough 
mixing. The usual brick hearth construction pro­

ceeds after the C-3 Concrete has set. In certain in­
stances it may be preferable to use 5" of Sil-O-Cel 
C-22 or Super Brick instead of the C-3 Concrete.

r 
>5

Open Hearth Furnace Roofs
Recommendations for insulating open hearth fur­

nace roofs are made to suit the individual conditions 
of the installation. For this purpose, the following 
J-M materials are being used with satisfactory results: 
Sil-O-Cel Coarse Powder with a binding ingredient to 
give a monolithic slab insulation; J-M No. 500 In­
sulating Cement; vermiculite granules, covered with 
a coating of No. 500 Cement; Superex Blocks; Sil-O- 
Cel C-22 Brick; and Sil-O-Cel Super Brick. J-M 
No. 500 Insulating Cement is also used for insulating 
side walls above the charging floors.

I 
th I B
Mi h
pl I p

II 
I II

II
I
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iII

Soaking Pits
Soaking pits are insulated in much the same man­

ner employed for open hearth regenerators. Four 
approved methods of insulating involve the use of 
Superex Blocks, Sil-O-Cel Natural Brick, JM-20 Brick, 
and Sil-O-Cel C-3 Concrete.

C-3 Concrete, and Sil-O-Cel C-3 (granular) is spread 
2^/2" thick on the roof surface. It is not unusual for 
insulation on regenerators to repay its cost in a year’s 
time through heat saving, not to mention improved 
operation through minimized air infiltration.

Fan-tails, Slag Pockets and Flues
The bases of fan-tails and slag pockets are insulated 

with a minimum of 4" of Sil-O-Cel C-3 Concrete. 
Walls are insulated with Sil-O-Cel C-22 Brick, or C-3 
(granular), 41/^" thick. Fan-tail roofs are insulated 
with the same materials 21X>" thick.

Open hearth flues are completely insulated in base, 
sides and over the top with at least 4" of Sil-O-Cel 
C-3 Concrete, outside the fire brick lining.Open Hearth Regenerators

The walls of new open hearth regenerators are in­
sulated with 4" of Superex Blocks or 41//' of Sil-O- 
Cel Natural Brick, inside the steel casing. Roofs are 
insulated with 2" of Superex or 21/»" of Sil-O-Cel 
Natural Brick. Sections below ground are insulated 
with 4" of Sil-O-Cel C-3 Concrete. Existing regen­
erator walls are also insulated with 4" of Sil-O-Cel
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J-M insulation recommendation for new soaking pit construction. Existing pits 
completely insulated with Sil O-Cel C-3 Concrete applied on 

walls and C-3 (granular) over the top

r------ FIREBRICK
\ —— SUP ER EX BLOCKS OR
\ \ S/L-O-CEL NATURAL BRICK
\ \ SIL-O-CEL C-22 BRICK--------

STEEL MAKING EQUIPMENT INSULATION 
August, 1937 (Cancelling shee‘ <1‘,ted October. 1931)

J~M insulation recommendation for new open hearth construction. Fan-tail and slag pocket 
walls are insulated with Sil-O-Cel C-22 Brick or C-3 (granular). Flues are insulated, base, 

walls and top, with Sil-O-Cel C-3 Concrete outside the refractory
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IN 801

Printed in U.S.A.

Morgan continuous billet heating furnace (oil-fired) with side walls 
insulated with Superex Blocks

STEEL MAKING EQUIPMENT INSULATION 
Aiikii'I. 193" (Cancelling- sheet dated October, 1931)

While in most cases Sil-O-Cel is used as an insu­
lating material behind fire brick linings, its use as a 
combination refractory and insulation in certain types 
of equipment has been attended by great success.

Heating and Treating Furnaces
Insulation on heating and treating furnaces saves 

fuel, provides closer temperature control, reduces air 
infiltration and assures better working conditions. 
Added to this is the decrease of internal strains and 
reduction in spalling because of the smaller tempera­
ture differential between the inside and outside of the 
refractory. Wall cracks, caused by uneven expansion 
and contraction, are fewer and smaller.

Superex, Superex-Magnesia Combination Insula­
tion, JM-20 or Sil-O-Cel Brick are usually applied be­
tween or behind the buckstays, next to the refractory 
lining, to the required thickness. At places of unusual 
thrust, such as opposite a sprung arch, or where cast­
ings and steel work are hung into the brickwork, the 
fire brick is carried through the insulation to the out­
side of the furnace. The thickness applied may vary 
from 2" on billet heating furnaces to 20" or more on 
electric oven furnaces. Furnace bases should be in­
sulated under the refractory with a minimum of 4" 
of Sil-O-Cel C-3 Concrete.

Sil-O-Cel as a Combination Insulation and 
Refractory

Sil-O-Cel C-22 Brick are useful to 2000 deg. F. 
because they have been calcined at high temperatures, 
are semi-refractory and serve very well without fire 
brick protection when not subjected to erosion or abra­
sion. The great advantage of such construction lies 
not only in excellent insulating qualities but also in 
marked reduction in heat stored in the furnace lining 
and time required to reach operating temperatures.

Ovens and furnaces operated at moderate tempera­
ture are in many cases now being constructed of Sil- 
O-Cel C-3 Concrete. Fuel consumption is surprisingly 
low, due to the insulating properties of C-3 and the 
fact that all masonry joints are eliminated. This in­
sulating concrete is over three times as effective as 
fire brick in preventing heat penetration. Made in 
accordance with specifications, the material sets up 
into a strong durable concrete with a crushing 
strength of about 1000 lb. per sq. in.

Producer Gas Mains
Producer gas mains are insulated between refrac­

tory lining and steel shell with to 4" of Superex 
Blocks. Sil-O-Cel Natural Brick are similarly used 
in 2a/>" or 41/j// thickness. Such insulation reduces 
tar deposition, keeps the gas of higher heat value and 
makes fewer burnouts necessary. Superex Blocks, 
21//' thick, save in heat over four times their cost 
in a year of operation, assuming 1400 deg. F. gas, 
and sensible heat worth S0.25 per million B.t.u.
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Insulation of Glass Making Equipment

Sil-O-Cel C-22 Brick as a veneer course on the nose of a continuous tank

a

IN 1200

Printed In U.S.A.

GLASS MAKING EQUIPMENT INSULATION 
October, 1031

Regenerators
Standard insulation specifications have long been 

used for regenerators and up-takes. The heat con­
served by reducing radiation losses may be evidenced 
by a direct saving in fuel, by increased production or 
by greater speed in making the heats. Losses inci­
dental to shut-downs are decreased, and improved 
conditions result from the reduced leakage through 
insulated regenerator walls. Refractory loads are 
lightened, more uniform temperatures exist through­
out the checkers, and maintenance charges are 
smaller. Through fuel saving alone the expense of 
insulating is returned well within the first year.

side the flux blocks on the sides, and a 
of C-22 Brick over the silica brick 
bottom, 2y2" Sil-O-Cel Natural or 
laid, covered with one or 
the regular bottom blocks.

2y>" course 
crown. In the 
C-22 Brick are 

two layers of lire brick and

Day Tanks

In day tanks also, insulation has been used with 
uniformly beneficial results. Melting time has been 
shortened, fuel consumption reduced, troubles due to 
devitrified or cordy glass minimized, and the life of 
the flux blocks increased. Insulation has usually con­
sisted of a 4^" course of Sil-O-Cel C-22 Brick out-

The application of insulation to continuous glass 
tank furnaces and pot furnaces offers such attractive 
possibilities of heat saving that much attention has 
been given in recent years to its potential use under 
the hearths and on walls and crowns. A special study 
of the particular refractory conditions in the indi­
vidual furnace is the only method of evolving insula­
tion recommendations for this type of equipment. 
However, insulation has been utilized on the refining 
chamber of continuous tanks for a number of years 
with very satisfactory results.
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GLASS MAKING EQUIPMENT INSULATION
October, 1931
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Wall sections of existing regenerators above ground 
are insulated with a minimum of 4" of Sil-O-Cel C-3 
Concrete, applied to the clean regenerator wall and 
suitably reinforced. This application may be accom­
plished either by the use of a cement gun or by suit­
able forms. The roofs of such regenerators are insu­
lated with Sil-O-Cel C-3 (granular) spread over the 
roof surface to an even thickness of 2%".

! JL 
LJJI!

Flues and Up-takes
The walls of the tank furnace flues and up-takes, 

consisting of solid silica brick not less than 9" thick, 
are insulated with Sil-O-Cel C-22 Brick, 4%" thick, 
cased with Transite. The crowns of ports and up­
takes are insulated with Sil-O-Cel C-22 Brick laid 
over the roof in a single layer, 2%" thick and finished 
with a slurry of Sil-O-Cel Mortar.

On new regenerators, with solid fire brick walls not 
less than 13%" thick, all exterior brickwork in the 
sides above ground is insulated with 4" Superex 
Blocks or 4%" Sil-O-Cel Natural Brick, placed be­
hind the brickwork, and preferably finished with a 
Transite casing. At the arches, the fire brick is car­
ried through to the supporting steel members. Re­
generator roofs, consisting of fire brick at least 9" 
thick, are insulated with 2" Superex Blocks or 2%" 
Sil-O-Cel Natural Brick. A cement finish is troweled 
over the surface of the Superex, and the Sil-O-Cel 
Brick are finished with a slurry of Sil-O-Cel Mortar.

Wall sections of new regenerators below ground 
are insulated with a minimum of 4" of Sil-O-Cel C-3 
Concrete, tamped into forms outside of the brickwork. 
The base is insulated with 4" of Sil-O-Cel C-3 Con­
crete covered with two 2%" courses of fire brick.
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IN 1201

Lehr being insulated with W SilOCel Natural 
Brick in core wall construction at the plant of the 

Mississippi Glass Co., St. Louis, Mo.

GLASS MAKING EQUIPMENT INSULATION
October, 1931

Printed In U.S.A.

Upper portion of regenerators above floor level, insulated with Superex Blocks. 
IV. T. Rawleigh Co., Freeport, 111.

Annealing Furnaces and Lehrs
The insulation of lehrs does not readily lend itself 

to a standard specification, chiefly because of varia­
tions in design, fuel costs, hours of operation, and the 
degree of temperature uniformity and control neces­
sary. As thickness of insulation is increased the cost 
of heat lost per year is decreased, but the cost per 
year of insulation (first cost multiplied by per cent 
fixed charges) is increased. The thickness at which 
the sum of these two costs is a minimum, is obviously 
the most economical.

The annealing of glass is a delicate operation re­
quiring close control of the temperature gradient 
through the lehr, which is difficult to obtain with a 
cycle of decreasing temperatures. Thorough insula­
tion is not only necessary from the standpoint of 
economical operation but also is a great factor in 
insuring accurate temperature control, uniform heat 
distribution and a perfectly annealed product.

For a cheap fuel, lehr exteriors may be economi­
cally insulated with 4" of Superex or 41/4" of Sil- 
O-Cel Natural Brick. electrically heated lehr,

Johns-Manville Insulation in Industry (c. 1942)
ACL Doc 13709 · Page 32 of 66

Published by AsbestosClaims.Law

asbestosclaims.law/library/13709/32

https://asbestosclaims.law/library/13709/32


1

POWER PRODUCTS JOHNS -MAN VILLE

IN-1201

Printed in U. S. A.

GLASS MAKING EQUIPMENT INSULATION
October. 1931

with 7^" of Sil-O-Cel Natural Brick, above which 
was placed 21/>" of Sil-O-Cel Super Brick.

Electrically heated lehrs under construction at the Illinois-Pacific 
Glass Co., Los Angeles, Calif. Sil-O-Cel Super Brick used as com­
bination refractory and insulation inside of Sil-O-Cel Natural Brick

Pot Arches
Insulation of pot arches is an excellent investment 

not only from the standpoint of fuel saving, but also 
because of the more uniform heating of the pots with 
elimination of trouble due to cracking or breaking.

Bases are insulated with 4" to 6" of Sil-O-Cel C-3 
Concrete protected by two 2^2 " layers of fire brick. 
Side and end walls are usually insulated with 4%" 
of Sil-O-Cel Natural Brick between the fire brick and 
a red brick outer wall. Superex Blocks, 4" thick, 
may also be used behind the fire brick, with a Tran­
site casing, or a cement finish. Tops are insulated 
either with two 2}£" layers of Sil-O-Cel Natural 
Brick or with two 2" layers of Superex Blocks.

Insulated doors, which further assist in improving 
heat distribution, can be made by lining the door 
frame with Sil-O-Cel C-3 Concrete from 6" to 9" 
thick. Such doors weigh only half as much as fire 
brick and conduct only one-third as much heat.

the economical thickness of insulation may amount 
to 18" or 20" or more. Frequently the necessity of 
close temperature control will occasion the use of 
much thicker insulation than considerations of heat 
saving would justify.

The development of Sil-O-Cel C-22 Brick and Sil- 
O-Cel Super Brick during the past few years has 
made possible, in many cases, the elimination of fire 
brick linings. These brick are now being successfully 
used as combination insulating and refractory linings 
in many large electrically heated lehrs. Such appli­
cation not only saves construction costs but also cuts 
down heat storage capacity, which conserves heat 
during shut-downs and permits the equipment to be 
brought up to temperature again in a very short time 
with minimum expense.

One installation of the type mentioned was made 
at the Los Angeles plant of the Illinois-Pacific Glass 
Company where six electrically heated lehrs were 
constructed with of Sil-O-Cel Super Brick as an 
inside lining on sides and top, backed up with 5" of 
Sil-O-Cel Natural Brick. The bases were insulated
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JOHNS-MANVILLE PRODUCTSPOWER

£

r-nn-

Fourcault Squeeze Rolls

- ------J/L 'O CIL c-3 COHC/Urt

J-M insulation recommendation for pot arches

IN 1202

Printed In U.S.A.

Pot arches insulated with Sil-O-Cel Natural Brick and Sil-O-Cel C-3 Concrete. 
Bausch & Lomb Optical Co., Rochester, N. Y.

slip, and have 
small pebble

GLASS MAKING EQUIPMENT INSULATION 
October, 1931

£
7/

HALF ELEVA 7/0//

I 
I 
I 
I 
I

<Z'Z -~zl

*£o bh/c*

NATURAL BR/CR

-------— £M£ BR.'C*

f/rb br/ca----------------------------
A^t'^/L-O-CiL NATURAL BR.CA-
R£0 BR/CR--------------------------------------

.•-■J-.ZTCr .[g)[ I |;|@jU -
ECHEHBEBBsa. rr

LONG/TU0/A/AL SEC 7/0//

•S ~J/L~O C£L NATL/RAt BR’CN 

—pn

^bjl-o C£L c j cavcRcre 
. s"~'WF

HALF CROSS SEC 7/0//

Development over several years is responsible for 
the present Fourcault rolls made of special J-M 
Asbestos Sheet Millboard. In the Fourcault process 
the rolls actually pull the glass from the drawing 
canals and the speed and setting of the rolls deter­
mines the thickness of the glass. These millboard 
rolls will not polish or slip, and have a certain re­
siliency which permits a small pebble or other for­
eign substance picked up with the glass to press into

Flattening Ovens

Flattening ovens operate much more efficiently 
when properly insulated. The usual construction 
consists of 4^4" of Sil-O-Cel Natural Brick between 
the fire brick and red brick on the sides. Superex 
Blocks, 4" thick, with a Transite casing, or a cement 
finish, may also be used to advantage for this pur­
pose. Tops should be insulated either with two 21/2// 
layers of Sil-O-Cel Natural Brick finished with a 
slurry of Sil-O-Cel Mortar, or with two 2" layers of 
Superex Blocks finished with cement.
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POWER PRODUCTS JOHNS -MANVILLE

Producer Gas Mains

IN 1202

Printed In U.S.A.

GLASS MAKING EQUIPMENT INSULATION
October. 1931

a year of operation, assuming 1400 deg. F. 
sensible heat worth S0.25 per million B.t.u.

variously
>er Fire­

gas, and

I
Producer gas main being insulated with Sil-O-Cel 

Natural Brick

the surface of the roll rather than shadow the glass.
In making one type of roll, 5%" dia. discs of 

3/16" millboard with a 1%" square hole in the cen­
ter are densely pressed together about 20 at a time 
over a square shaft. After the length of the shaft has 
been covered, the discs are secured in place, the rolls 
turned down to 5^" dia. and finished with sand 
paper and fine files. A 54" roll requires from 340 to 
360 such discs. It is possible after using the rolls for 
a time to turn them down further and use them for a 
second run.

The casings which enclose the rolls are 
insulated with Asbesto-Sponge Felted, Sup< 
Felt, or Asbestos Sheet Millboard.

Producer gas mains are insulated between refrac­
tory lining and steel shell with 21%" to 4" of Superex 
Blocks. Sil-O-Cel Brick are similarly used in 2%" 
or 41//' thicknesses. Such insulation reduces tar 
deposition, keeps the gas of higher heat value and ex­
tends the periods between necessary burnouts. As an 
example of sensible heat saving: Superex Blocks, 
21/2// thick, save in heat over four times their cost in

Transfer Tables and Conveyors
The surfaces of roll table or transfer table tops are 

often made of fiat Transite, I1//', 1%" or 2" thick. 
Oftentimes small holes about 1/16" dia. are drilled 
over the entire surface on approximate 4" centers 
both ways. Without such holes, bubbles may form 
under the glass due to expansion of air confined as a 
result of small elevations on the surface of the glass. 
Conveyor plates of Transite are drilled in much the 
same manner.

Unit-type lehr walls and tops are often lined in­
side with flat Transite, except at muffle heating 
zones. Insulation is placed between inner and outer 
casings. At the top of the cool end, it is not unusual 
to omit the insulation and use loose Transite sheets 
which can be moved as dampers to control the cool­
ing rate of the glass.

For conveying moulded glass containers, J-M No. 
121 Woven Asbestos Gasketing Tape of commercial 
or 95% grade finds excellent application.

J-M Asbestos Fibres 201-A and 209 are used to 
protect glassware and prevent contact with hard, cold 
surfaces.

Fourcault Canals
It is important to insulate drawing canals in order 

to obtain uniform temperature conditions in the glass 
bath. Temperature control within a narrow range is 
absolutely essential to assure the delivery of glass in 
proper condition for drawing. This is accomplished 
by the use of adequate insulation outside the re­
fractory.

The canals are heavily insulated in accord with 
individual requirements in the bottom, side walls, and 
over the crown. Extensive studies of operating re­
quirements have resulted in the accumulation of a 
great amount of data on this subject. Recommenda­
tions are made separately for each particular in­
stallation.
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PRODUCTSPOWERJOHNS -MANVILLE

Insulation of Vitreous Enameling Furnaces

IN 1250

Printed in U.S.A.

The C-3 Concrete is lamped into the 
level approximately I1/-;" below that 

While the concrete

■r
ik

Beeinack enameling furnace, designed and built by the Surface Combustion Corporation.
Insulated ivith Sil-O-Cel Natural Brick and C-3 Concrete

are the

Frit Furnaces
Most of the recent installations of furnaces for 

enamel smelting have been insulated. One large oil- 
fired furnace was insulated with 10" of Sil-O-Cel Nat­
ural Brick in the bottom, covered with 7^6" of fire 
brick and 6" of hearth tile. Sil-O-Cel Natural Brick, 
9" thick, were used on the sides behind 9" of lire brick 
and 6" of hearth tile. The 9" crown was grouted 
with a relatively thin layer of Sil-O-Cel C-3 Concrete 
because of the high operating temperature involved 
(2600 deg. F.). The charging door was lined with 
6" of Sil-O-Cel C-3 Concrete and faced with a 3" 
clay slab. This furnace operated at 35% efficiency 
compared to 10% for the old uninsulated furnaces.

VITREOUS ENAMELING FURNACE INSULATION 
March. 1937 (Ciincelliiiir sheet dated October, 1931)

All modern furnaces for vitreous enameling are in­
sulated to reduce fuel costs, facilitate temperature 
control and improve working conditions.

Methods of insulating continuous furnaces 
same as those employed in the case of tunnel kilns 
for firing other ceramic products.

The in-and-out type of furnace is insulated in the 
same general way as heat-treating furnaces of similar 
design. The thickness of insulation varies with the 
method of heating. A minimum of 4" of insulating 
material should be used in any case, while in elec­
trically heated furnaces, a thickness of 12" or more 
is economical. In the bases, under one or two layers 
of fire brick, Sil-O-Cel C-3 Concrete, 4" or more in 
thickness, is used. Walls are insulated with Sil-O-Cel 
Natural Brick, JM-20 Brick or Superex Blocks be­
hind the refractory, and enclosed in a steel or Transite 
casing or covered with a cement finish. Tops are usu­
ally insulated with the same materials used on the sides.

By lining the doors of in-and-out furnaces with Sil- 
O-Cel C-3 Insulating Concrete faced with Firecrete*, 
working conditions are improved in front of the fur­
naces and more uniform temperatures can be main­
tained. Sil-O-Cel C-3 Concrete is made by mixing 
four parts of Sil-O-Cel C-3 and one part of portland 
cement by volume with only sufficient waler to form

• U. S. Patent No. 2,042,870.

a plastic mass, 
door frame to a 
desired for the finished lining.
is still fresh, of Firecrete is applied and rodded 
sufficiently to obtain a mixing of the Firecrete and 
C-3 for a depth of an inch or more below the sur­
face of the mixture. Immediately thereafter, before 
the concrete has set, an additional 1" of Firecrete is 
applied without rodding, and troweled to a smooth 
finish. Such a door lining is inexpensive, relatively 
light in weight and about three times as effective as 
fire brick in retarding heal flow.
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POWER PRODUCTS JOHNS-MANVILLE
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J'itreaus enameling furnaces insulated with J-M Materials

IN 1250

Printed In U. S. A.
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Method of insulating oil-fired enameling furnace 
recommended by Porcelain Enamel & Manufac- 

taring Co., Baltimore, Md.
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Box-type electric vitreous enameling 
furnace, showing method of insulat­
ing recommended by General Elec­

tric Company.

r 5t/-O-Cd Coarse Grade 
i t Sil-O-Cel Natural Brick
I i [3/1-0Cel C-22 brick

VITREOUS ENAMELING FURNACE INSULATION
March, 1U37 (Cnncellinff sheet dated October, 1931)

(—.SIL-O-CEL C-3 CONCRETE
| rStL-O-CEL NATURAL BRICK

I

S/L-O-CEl SuPES 82.CK'

Muffle furnace for vitreous enameling, designed and 
built by the Carborundum Co.

“II & H” enameling furnace, de­
signed and built by C. A. Hoppin & 

Co., Peoria Ill.

2

i

Electric enanivling furnace, designed and built 
by Gas Equipment Engineering Corporation, 

Philadelphia, Pa.

^1
’‘ •ill?

'< * «. *-\*A^*»*

fl
H

Vitreous enameling furnace, showing 
method of insulating recommended 
by designer and builder. Surface 
Combustion Corp., Toledo, Ohio.
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Sill
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JO HNS -MAN VILLE PRODUCTSPOWER

Insulation of Ceramic Kilns

Periodic Kilns

Crowns:

ix 1:500

Printed in U.S.A.

Applying Superex Blocks to top of rectangular down-draft kiln at 
Hazelton Brick Co., Hazelton, Pa.

CERAMIC KILN INSULATION
September, 1935 (('nncelliiiK sheet tinted October, 1931)

High temperatures are so intimately associated 
with the manufacture of ceramic products that ade­
quate insulation is recognized as an essential in the 
design and construction of efficient equipment. On 
all kilns of the permanent type, whether continuous or 
periodic, insulation effects marked savings in produc­
tion cost. In the continuous tunnel kiln, heavy insu­
lation has always been used. On periodic kilns, 
crown insulation alone effects savings of 10% to 
13% in fuel costs, while kilns insulated throughout, 
in bases, walls and crowns, operate with 17% to 
20% less fuel than similar uninsulated kilns. Proper 
insulation also improves the quality of the ware, a 
logical result of the more uniform temperatures main­
tained through the blanketing effect of the insulation.

Insulated kilns can be brought up to heat and held 
at the desired temperature much more easily. The 
result is more rapid kiln turn-over with consequent

Insulation of the crown is particularly important 
because of its relatively thin construction. In addi­
tion to reducing radiation losses approximately 75%. 
insulation more nearly equalizes the temperature

lower labor costs. Furthermore, temperatures can be 
more accurately controlled in bad weather, an advan­
tage particularly important in climates where wide 
ranges or sudden fluctuations in temperature are en­
countered.

Usual methods of insulating round down-draft 
kilns and bottle-neck up-draft kilns are shown in the 
drawings. Rectangular down-draft kilns are insulated 
in the same general manner as round down-draft 
kilns.
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JOHNS -MANVILLEPOWER PRODUCTS

■fire: brick

RED BRICK

OR SIL-O-CEL C-22 BRICK

J-M insulation recommendation for round down-draft kiln

i

one or

g
r

asa

J-M insulation recommendation for bottleneck kiln

IN 1300 September, 1935

Printed In U.S.A.

tw.-m

t

CROWN CONSTRUCTION FOR 
FIRING TEMPERATURES 
NOT OVER 2200 DEG. F

RED BRICK 
<CCMCNTk3

-2'PLATEN COURSE

^^ieiusuc sore

r 
A

1
A

j j

CERAMIC KILN INSULATION 
(CuncelUnK sheet dated October, 1931)

I•. •

S/L-O-CEL C-22 BRICK
- 4‘TO 6"SIL-O-CEL C-J CONCRETE

SECTION AA

ft

I Ln n n n. n n I < I

II ■' 7/' ~

4‘TO 6"SIL-O-CEL c-j concrete

tT Vi VjT1 mi
— 4%SIL-O-CEL NATURAL BRICK N 4~ro 6'SIL-O CEL C-3 CONCRETE

I ■ jj a

I—Fair 
SPACE

-POINT UP AND FINISH WITH !£CO A T 
OF i'j J-MN‘302 INSULATING CEMENT 
ANO 'S3 PORTLAND CEMENT, BY WEIGHT

\ ri'z? SIL-0-C$L C-22 BRICK

LA-^-FIRE BRICK BONOBO IN J-M NR3 2 
REFRACTORY CEMENT

— Fair space
—a'^'sil-o-cel C-22 brick

I ft

over the fire
than 2200

loss than if exposed, ordinarily require insulation 
with 2%" Sil-O-Cel C-22 Brick only.

------FIRE BRICK
-----2J^’i/4.-O-C£4 C-22 BRICK.
r—1%SUPEREX BL OCXS LAID IN A BEDDING 

OF J-M N°302 INSULATING CEMENT 
r-PONT UP AND COAT WITH '$ J-M N9J02 

INSULATING CEMENT.
r-2'REO OR COMMON BRICK PLATEN 

COURSE HEAVILY GROUTED WITH 
PORTLAND CEMENT MORTAR.

i----- 1/4 INSULKOTE OVER
1 /NSULKOTE PRIMER

CROWN CONSTRUCTION FOR 
FIRING TEMPERATURES 

OVER 2200 DEG.F.

Existing Crowns: Old kilns can be made to oper­
ate more economically and, in many instances, qual­
ity can be improved and output increased, by insu­
lating the crown alone. Such crowns should be of 
good quality fire brick and in good condition. The

I

\ TIRE BRICK 
■FOR INSULA TlON, SEE DETAILS.

X— SKEWBACK
--------FIRE BRICK
-------- 4/^StL-O-CEL NATURAL BRICK FOR FIRING TEMPERATURES
“ 1 UPTO 2000 DEG. E OR 4% SIL-O-CEL C-22 BRICK FOR

FIRING TEMPERATURES ABOVE 2000.DEG.E

|-----FIRE BRICK
— TwO t!7/LAYERS ofsuperex blocks

1 EACH LAID INA BEDDING OFJ-MN9JO2 
INSULATING CEMENT.

r-POINT UP AND COAT WITH l^J-MNO302 
INSULATING CEMENT.

r-2'RED OR COMMON BRICK PLATEN 
COURSE HEAVILY GROUTED WITH 
PORT LA ND CEMEN T MOR TA R.

(----- ’/4*'/NSULKOTE OVER
INSULKOTE PRIMER

through the fire brick, preventing stresses which are 
the usual cause of cracking. Insulation also reduces 
the exterior temperature sufficiently to permit the use 
of asphaltic waterproofing treatment.

For best results, the insulation, platen course and 
Insulkote waterproofing on the crown should be ap­
plied while the kiln is hot, to prevent subsequent 
cracking due to expansion under heat. The crowns 
of new kilns should be left uninsulated for 
two burns to allow settling to take place.

Superex Blocks, whether used directly 
brick (operating temperatures not more 
deg. F.), or over an intermediate layer of Sil-O-Cel 
C-22 Brick (operating temperatures exceeding 2200 
deg. F.), should be laid in a bedding of J-M No. 302 
Insulating Cement and should be pointed up and 
coated with 1/\" of the same material. The platen 

of red brick or common brick is heavily 
slurry of portland cement and sand, 

after which the surface is primed and Insulkote ap­
plied.

I he crowns of bottle-neck kilns, because of being 
enclosed in the stack with consequent lower radiation

course
grouted with a
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I\ 1301

Printed in U.S.A.
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I

Swindell-Dressler tunnel kiln. Car decks are insulated 
with Sil-O-Cel C-3 Concrete

3/LO-CEL C-3 catcnm

SIL-O-CEL

3/L-O-CEL
EOWOER

CERAMIC KILN INSULATION
September, 1935 (CuneellinK sheet tinted October. 1931)

/ J
V _

' tr* a 41

Russell direct-fired tunnel kiln, showing insulation of 
walls, top and car deck

Continuous Kilns
Continuous tunnel kilns, because of the great areas 

exposed to radiation, would be very wasteful of heat

Walls:
Kiln walls are insulated with 4x/z' of Sil-O-Cel 

Natural Brick for operating temperatures up to 2000 
deg. F., or with 4%" of Sil-O-Cel C-22 Brick for tem­
peratures above 2000 deg. F. Insulation permits the 
use of relatively thin walls without sacrificing effi­
ciency because of undue radiation losses. A 4%" 
course of Sil-O-Cel Brick will reduce heat losses at 
least 60% compared with those through uninsulated 
walls of the same total thickness. . ■“ a

T 11 If'
L !2 SIL-O-CEL 

POWDER
II II 

------?4 SIL-O-CEL 
POWDER

I I I | |
I I

■S/L-O-CEi. C-3 CO/VC/rcrE-^-

Method of insulating llarrop tunnel kiln

unless thoroughly insulated. Sil-O-Cel materials 
have been used in practically every tunnel kiln built 
during the past fifteen years.

Cross sections of tunnel kilns show typical meth­
ods of insulation in general use. Sil-O-Cel Powder, 
or Sil-O-Cel Coarse Grade, is usually employed for 
this purpose and is highly effective in minimizing 
heat loss.

One illustration shows a tunnel kiln used for deco­
rated china-ware, in which walls and top, as well as 
the decks of the tunnel kiln cars, are composed en­
tirely of Sil-O-Cel insulating materials. z\t this tein-

Bases:
I he earth on which a kiln stands will absorb a 

large amount of heat. This constant source of loss 
not only often interferes with the draft but also 
makes it difficult to maintain temperatures in the bot­
tom of the kiln. In many instances this results either 
in under-firing the ware in the bottom, or over-burn­
ing the top ware in an effort to bring bottom tem­
peratures to the desired point. Insulating the base 
with from 4" to 6" of Sil-O-Cel C-3 Concrete is a 
most effective means of insuring uniform tempera­
tures throughout all parts of the kiln.

existing platen course, if any, may be removed if 
weight must be considered, and replaced after the 
insulation is applied. Insulation, because of its light 
weight, does not add appreciably to the load on the 
crown. Application is made in the same manner as 
shown for new kilns.
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£^~S"5//-0-Ce/ C-22 Brick

-Sil-0-Cel C-3 Concrete

-33-

IN 1301 September,

Printed tn V.S.A

■' . • » BMR 
_______ . s» -» ’*'* -

7

CERAMIC KILN INSULATION
1935 (Cancelling sheet dated October, 1931)

-Z. •

"'litrSil-O-Ce/ C-22 Brick'’

■ ;w
7

Swindell-Dressler tunnel kiln nearing completion. Insulated with 4" to 12 of 
Sil-O-Cel Coarse Grade
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perature, 1400 deg. F., with electric heat (where there 
are no combustion gases) Sil-O-Cel C-22 Brick can be 
used with great success as a combination insulation 
and refractory. Due to reduction in the heat storage 
capacity of the masonry, the equipment can be brought 
up to temperature rapidly with considerable saving in 
power costs.

In continuous kilns, where the hot gases and heat 
from cooling ware is transmitted to other compart­
ments containing green ware or ware at a lower tem­
perature, insulation greatly increases efficiency by re­
taining the heat within the system. General methods 
of insulating are the same as for periodic kilns.

Where periodic kilns are connected by under­
ground flues for operation as a continuous system, the 
waste heat flues, as well as the kilns, should be insu­
lated. Sil-O-Cel C-3 Concrete, from 4" to 6" thick, 
is ideally suited for underground flue insulation.

Section through hot zone of electrically heated china 
decorating kiln. Sil-O-Cel C-22 Brick used as combina­

tion refractory and insulation
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INSULATIONJOHNS -MANVILLE

Insulation of Lime and Cement Kilns

only

[IN-1350]9-K-7

Printed In U.S.A.

Superex Insulation in rotary kiln, showing completion of the lining by the 
arch-form method

LIME AND CEMENT KILN INSULATION 
October, 1931

Rotary Kilns
High temperature rotary kilns, such as are used for 

burning cement and lime, offer an interesting example 
of economy resulting from the use of Superex Insula­
tion. There is no apparatus operating under tempera­
ture conditions similar to those encountered in the 
rotary cement kiln in which the materials used in the 
lining are subjected to such severe service. In addi­
tion to high temperature, there is rotation, vibration, 
abrasion, expansion and contraction of the fire brick 
lining and the continued impact of the heavy mass of 
clinker throughout the kiln. In wet process kilns there 
is also the effect of waler in the slurry.

Taking into account these factors, and the fact that 
shut-down due to a hot spot means a loss of several 
thousand dollars per kiln every 24 hours, it was 
natural that for many years authorities were doubtful 
of the advisability of insulating to reduce excessive 
heat waste. In the Spring of 1924, J-M Superex 
Block Insulation was subjected to its first severe trial

in a cement kiln. Since then this kiln has operated 
almost continuously with only the necessary periodical 
shut-downs for renewing fire brick at the hot zone 
where insulation is not installed. On such occasions, 
an inspection of the Superex revealed it to be in 
perfect condition.

Since 1924, as the excellent record of the first kiln 
became generally known, a great many kilns have been 
insulated in accordance with specifications similar to 
those followed in the first installation, and without a 
single failure. These kilns are insulated between the 
steel shell and the refractory lining with 21/o" thick 
Superex Blocks, set up in J-M No. 319 Semi-Refrac­
tory Cement.

In both dry and wet process kilns, insulation is 
omitted at the hot end for a distance equal to 25% of 
the kiln length, or a minimum of 45 ft. The insula­
tion is terminated flush with the upper end, except in 
wet process kilns where filters are not used, in which 
case the insulation is omitted for a distance of 20 ft.
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12 “3UPEREX MSULAT/OA/

J-l\l insulation recommendation for rotary kilns

9-K-71 IN-1350]

Printed in U.S.A.

■

fy'j-M NO.3/9 3£M/- 
HEFRACTOR Y CEMENT

'3UPEREX 
/ABULAT/ON-

■ REFRAC TO RY
L/N/NG -----

.

lime and cement kiln insulation
October. 1931

J-M A/O.3/9 SEM/- 
REFRACTORY CEMENT =---------- :
2% " SUPEREX /NSULAT/OA/-------
R/LA/ BLOCKS --------------------------

THROUGH K/LN
BLOCKS EXER\

2O'-O~—

i s

+
THROUGH f:

K/LN BLOCKS //-

1

m
SECT/OHS THROUGH /HSUE A TEO FORT/ON OFK/LN

i-Jfe
fil

SECT/ON OF /HSULAT/OH AT R/UETS

Superex insulation in rotary kiln, showing longitudinal 
timber and cross-jack method of installation

the kiln for a distance of 150 feet, it is possible to 
save about 50%> of this loss or $8,500 per year.

Increased Flue Gas Temperature: In plants where 
waste heat boilers are used, insulation in the kilns and 
waste heat flues will increase the temperature of the 
gases 150 to 250 deg. F. Where waste heat boilers 
are not installed, it is possible through insulation to 
reduce coal consumption from 30 to 60 lb. per ton 
of clinker.

Uniform Heat Distribution: There is considerably 
less variation in temperatures throughout the length 
of the insulated kiln and the kiln is less susceptible to 
outside temperature changes. Air currents also have 
less effect in increasing heat loss on insulated kilns.

Protection of the Kiln Shell: Insulation mate­
rially reduces the temperature on the kiln shell, over­
coming to a large degree the expansion stress on the 
steel plates, the loosening of rivets and the bulges that 
sometimes occur in an unprotected shell. In a test on 
rotary kilns having an average inside temperature in 
the intermediate zone of 1550 deg. F. in an uninsu­
lated kiln, and 1750 deg. F. in an insulated kiln, the 
average external surface temperatures were 640 and 
280 deg. F., respectively.

H

at the wet end. The refractory lining over the insu­
lated section consists of 6" kiln blocks, bonded to the 
steel shell with 9" kiln blocks on each quadrant longi­
tudinally and at approximate 20-ft. intervals circum­
ferentially, to insure that the lining shall be wedged 
tightly in place.

The successful insulation of a rotary kiln depends 
not only on the use of the right material but also on 
proper installation of the lining to prevent circum­
ferential slippage and to localize longitudinal move­
ment. J-M installations made since 1924 have accom­
plished this result.

The advantages of insulating rotary kilns may be 
summarized under the headings of fuel conservation, 
increased flue gas temperature, more uniform heat 
distribution and protection of the kiln shell.

Fuel Conservation: The heat lost by radiation 
from a 10-ft. x 200-ft. uninsulated kiln, is equivalent 
to approximately 9,500,000 B.t.u. per hr. Using pul­
verized coal with available heat of 10,000 B.t.u. per 
pound and coal costing $5.00 per ton, the annual loss 
equals $17,000. By insulating the upper portion of
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Waste heat fine insulation recommendation

[IN-1351]9-K-7-A

Printed in U.S.A.

S/L-O-CEL C-3 
CONCRETE'

?*
<
v

4'/z SIL-O-CEL NATURAL. BRICK 
OR TWO 2"LAYERS OF SUPEREX 
BLOCKS

TWO 2's?' COURSES OF SIL-O-CEL 
NA TURAL BRICK OR TWO 2" 
LAYERS OF SUPEREX BLOCKS

SIL-O-CEL 
CONCREfE

r*

LIME AND CEMENT KILN INSULATION 
October. 1931

C

v

c'.

V

<• I
■i?

• TWO 2's, COURSES OF SIL-O-CEL 
NATURAL BRICK OR TWO 2" 
LA YERS OFSUPEREX BLOCKS

Cement mill waste heat flue being insulated with two 
2" layers of Superex Blocks

Waste heat flue in cement mill. Sil-O-Cel Natural 
Brick in bottom and over arch; Sil-O-Cel Coarse 

Grade on sides

Settling Chambers, Waste Heat 
Flues and Boilers

When exit gases from the kilns are utilized in waste 
heat boilers, insulation of the entire system, including 
settling chambers, waste heat flues and boilers, is 
particularly important.

Settling chambers are usually insulated with 4^4" 
of Sil-O-Cel Natural Brick, or with two 2" layers of 
Superex Blocks, between a 9" fire brick lining and an 
outer wall of concrete. The top is insulated over the 
fire brick with two 2^4" layers of Sil-O-Cel Natural 
Brick or with two 2" layers of Superex Blocks. In 
the base, Sil-O-Cel C-3 Concrete, 4" thick, is applied 
over the regular portland cement concrete and cov­
ered with one or two layers of fire brick. Sil-O-Cel 
C-3 Concrete is made by mixing four parts of Sil-O-Cel 
C-3 with one part of portland cement by volume, with 
only sufficient water to make a plastic mass. This 
concrete is strong, durable and more than three times 
as effective as fire brick in resistance to heat flow.

Sil-O-Cel Natural Brick and Superex Blocks have 
been used for insulating flues and boilers in practically 
every waste heat installation in the Cement Industry. 
A number of methods of insulating have been em­
ployed, the thickness of insulation varying from 3" to 
5". The usual construction has been 41/4" (or 5") of 
Sil-O-Cel Natural Brick, or two 2" layers of Superex 
Blocks, on sides and top. Sil-O-Cel C-3 Concrete, 4" 
thick, is recommended for insulating the bases. Waste 
heat boilers are insulated by the same methods used 
for direct-fired boilers, described in other data sheets.

<i
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STEEL SHELL

-F/REBR/CK

Jr

COOLING CONE

Producer Gas Mains

9-K-7-A[IN-1351]

Printed in U.S.A.

I

Installing Sil-O-Cel Coarse Grade in wall of 
vertical lime kiln

REDBR/CK^
S/L-O-CEL
C-3 CONCRETE'

S"S/L-O-CEL BR/CR 
OR POWRER

Main being insulated with Superex Blocks 
between steel shell and refractory lining

ll

S 1

'gw;

STEEL SHELL
, JK-RER BR/CR 

NSssSfn ,s/l -o-cel 
CONCRETE

F/R/NG 
y PLATFORM

LIME AND CEMENT KILN INSULATION
October, 1931

4^'S/L-O-CEL !
C-22 BR/CR—Ul

- 1

£s

&

II

(FLOOR LEVEL

J-M insulation recommendation for vertical lime kiln

Vertical Lime Kilns
Insulation of vertical lime kilns not only quickly 

pays for itself in fuel saving but also assists in the 
production of clean, white lime with no “core” or un- 
slakable lumps. Lime, especially if the stone con­
tains impurities, is exceedingly sensitive to over-burn­
ing and temperatures must be controlled within a 
relatively small range. Insulated kilns are blanketed 
against fluctuations in atmospheric conditions which 
interfere with temperature control.

In the fire-box of vertical lime kilns, of Sil-O- 
Cel C-22 Brick are used behind 18" of fire brick. The 
balance of the lined portion of the kiln is insulated, 
behind 13%" of fire brick, with two 2%" layers of 
Sil-O-Cel Natural Brick or with from 4" to 5" of Sil- 
O-Cel Coarse Grade. Superex Blocks, in two 2" layers, 
may also be used. Brick or block insulation is pre­
ferred in most instances. When Sil-O-Cel Coarse 
Grade is used care should be taken to pack it carefully 
so the space between the lining and shell will be com­
pletely filled.

The above constructions have the advantages of high 
insulating value, a “cushioned” shell protected from 
excessive heat, and a thin wall which gives maximum 
volume within the kiln.

ft* > • ' ' 
h, .

Producer gas mains are insulated between the re­
fractory lining and steel shell with Superex Blocks 
2%" to 4" thick, or with Sil-O-Cel Natural Brick 
2%" or 4%" thick. Insulation pays for itself in a 
few months of operation by minimizing heat loss. Tar 
deposition is also reduced, necessitating fewer burn­
outs.
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Insulation of Gas Making Equipment

<r

all four sides

4 'JU PEREX
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Printed in U.S.A.

4'3/LO-CEL 
CJ CONCRETE'

4'63/LOCEL 
NATURAL RR/CK-

gas making equipment insulation 
November, 1935 ((’uncellinp sheet dated October, 1931)

soil 
bp'

J-.W insulation recommendation for horizontal coal 
/tas retort bench

Gas purifier box at the Utica Gas & Electric Company, Utica, A’. ¥., insulated with 3" Rock Cork sheets 
sides and 2" of Rock Cork sheets on the top covers. The total area insulated amounts to approximately 4900 sq. ft.

Corrugated Transite provides a protective casing on

on the

1
I j-fc
t

~_X___~~~T7~ 1

Coal Gas Retorts:
Horizontal and inclined retort benches are insu­

lated in the exterior walls with 41/>,/ of Sil-O-Cel 
Natural Brick, usually outside 9" of fire brick. The 
tops are insulated most satisfactorily with 4" of 
Superex applied in two 2" layers with staggered 
joints, closely butted and pointed up with J-M No. 
302 Cement. Bases are insulated with a minimum of 
4" of Sil-O-Cel C-3 Concrete, protected by 5" of fire 
brick over the insulation.

The wall insulation of vertical retort benches is 
the same as in the horizontal retorts, consisting of 
41/4" of Sil-O-Cel Natural Brick.

Coal Gas Apparatus
Maintaining a uniform effective temperature in the 

carbonization chambers of a coal gas bench as well 
as efficient operation of the producer are important 
factors in successful bench operation. Insulation of 
benches and of producer take-offs and mains assists 
greatly in securing proper control of these factors 
and in reducing operating costs.

INSULATION
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FIRE DOORFIRE DOOR

0k

ASH DOOR

SUPER EX BLOCKS^

'FIRE DOORFIRE DOOR

I

STEAM PIPE

I"AIR SPACE FOR EXPANSION
SUPEREX BLOCKS

1a nd

IF

,rASH DOOR

SIL-Q-CEL C-J CONCRETE

Method of insulating water gas generator

[ IN-1100 J 9 K-9

Printed in U.S.A.

I
SECTION A A

H=
CRATE

TO SUPERHEATER

lib©
I’AIR SPACE FOR 

EXPANSION

SECTION BR

Typical water gas carburetter insulation

FIRE DOOR 
,1

GAS MAKING EQUIPMENT INSULATION 
November, l!»:<5 (Cnncellini; sheet dated October. 1931)

Ft?
MAN

HOLE

Ma N
HOLE

FIRE DOOR AND 
ASH DOOR UNDER

DE TAIL OF IN SUL A TION 
IN MANHOL ES

FIRE DOOR AND 
ASH DOOR UNDER
SECTION B B

COALING DOOR  —s |

BRICK LINING SET UP WITH 
J-MN°?6 REFRACTORY 
CEMEN T-------------- ---- --------------- BRICK LINING SETUP 

WITH J-M N°26 
REFRACTORY CEMENT

't r

SUPEREX BLOCKS ‘ ~ 1

I
1

\ V. JL 

if--
rFR0M
I GENERATOR

i-
Iil'

SUPEREX J ~

BLOCKS ftF

tory. In the cone tops, 1" air space is allowed be­
tween the insulation and the steel casing for expan­
sion of the brickwork.

Before the application of any insulation, the en­
tire inside surface of the steel shell is coated with 
J-M Resisto Primer and then painted with J-M Re- 
sisto Paint for protection against acid and moisture 
conditions. The Superex is then applied in two 
I1//' layers between the fire brick and the shell, as 
the brickwork progresses. All joints in the insula­
tion should be staggered, closely butted and pointed 
up with J-M No. 302 Cement.

Bases of generator, carburetter and superheater 
are insulated with 4" of Sil-O-Cel C-3 Concrete with 
5" or more of fire brick over the insulation.

Water Gas Sets:
In the modern cone-top steel-cased set, consisting 

of generator, carburetter and superheater, the side 
walls, cone tops and connections are insulated with 
3" of Superex Blocks behind at least 9" of refrac-

F%

z
%

i
J— r xex V*_ n ©c

SIL-O’CEL C-3 CONCRETE SEC TION A A

I-
I

Water Gas Apparatus
Modern manufacture of carburetted water gas has 

been developed to a highly efficient process in which 
insulation naturally plays an important part. In 
every piece of apparatus in the modern water gas 
plant where heat is to be controlled or conserved, 
from generator base to the steam lines of the storage 
holder cups, J-M insulation contributes to satisfac­
tory and economical operation.
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FROM CARBURETTER ASH DOOR

SUPEREX BLOCKS

.SECTION B-B_

U.

---------SUPEREX BLOCKS—J

■

3C

-SECTION A-A

LaMont waste-heat boiler insulated with J-)l Materials

| IN 1101]9 K 9 A

rrinivti iii r.s.A.

ISliiwnT

r
A

p'zd

i"air space
FOR EXPANSION

gas making equipment insulation
November. 1935 (( nncelling; sheet (luted October, 1931)

BRICK LINING SET UP 
WITH J-M NO. 26 
REFRACTORY CEMENT

V

Power Plant Equipment
The insulalion of steam pipes, direct-fired boilers, 

breechings and other power plant equipment is lull) 
treated in other data sheets.

r
| I TO WASH BOX —— 

r

s

1 I
Water gas superheater insulated in sides and over cone top 
with Superex Blocks, Sil-O-Cel C-3 Concrete used in base

( MAN HOLES

JT'aste-heat Boilers:
Horizontal or inclined waste-heat boilers of the 

fire-tube type are insulated with 2" thick J-M 85% 
Magnesia Blocks, applied longitudinally, with all 
joints closely butted. Insulation blocks are securely 
wired to the boiler with two turns to each course of 
blocks, followed by 1 hexagonal mesh galvanized 
wire netting, tightly stretched over the insulation and 
fastened. Over the wire netting two coats of 
J-M No. 302 Cement are applied, the first coat being 
left to dry with a rough surface before the application 
of the smooth finishing coat.

In vertical waste-heat boilers of the LaMont type, 
the steam pot and water pump body are insulated 
with 2" thick J-M 85% Magnesia Blocks, wired on 
and finished with J-M No. 302 Cement, similarly to 
the horizontal type previously described. \ erlical 
waste-heat boilers of the Wickes type are insulated 
with 2^/2,z of Sil-O-Cel C-22 Brick over the arch: 2"

SILO-CEL C-3 CONCRETE
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STEEL CASING
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1

GAS MAKING EQUIPMENT INSULATION 
November, 1935 (Cancelling sheet dated October, 1931)

SOOT CATCHER !

UuJ

ibimwwib
\\ <=JL> J-M TRANS FA LT- 

\ FILLER STRIP

4"X4"ANGLE -WELD TO/ 
STEEL CASING BY BRACKET 

J~M TRANSFALT FILLER STRIPS TO BE GIVEN A COATING OF J-M BLACK 
ASBESTOS ROOF PUTTY BEFORE BEING PRESSED INTO PLACE.

COATING OF J-M ZEROKOTE- 
<3“ J~M ROCK CORK

J-M CORRUGATED TRANS! TE- 
J~M FIBROUS ADHESIVE-------- '

TO 
CAS PRODUCER

Plan section showing 
application of J-M 
Materials on the steel 
sides of gas purifier 

box

[rjrJTTr 

OoOoo 

£b

J

Since producer efficiency is greater, by 20% or 
more, where the gas is used hot, the take-off, soot­
catcher and main should always be insulated. Insu­
lated linings in producer gas mains also effect operat­
ing economies entirely apart from savings in sensible 
heat. By maintaining a high temperature in the gas, 
insulation inhibits the condensation of the tarry 
vapors resulting from the breaking down of unstable 
hydrocarbons, which subsequently deposit on the fire 
brick lining and, as a corollary effect, the length of 
time between shut-downs for burnout is materially 
increased. In addition, these vapors, by remaining 
in suspension, increase the calorific value of the gas 
at the furnaces.

The economy attained through the proper use of 
insulation appears in producer mains as elsewhere. 
Heat loss through an uninsulated main lined with 
41%" of fire brick with a gas temperature of 1400 
deg. F., approximates 1569 B.t.u. per sq. ft. per hour. 
Insulated with 21%" of Superex Blocks, this loss is 
reduced to 287 B.t.u. On the basis of heat worth 25 
cents per million B.t.u. and continuous operation, the 
saving corresponds to $2.82 per sq. fl. per year on an 
outlay of less than 45 cents per sq. ft. for insulating 
materials.

Producer gas mains are insulated, either when old 
mains are being re-lined or when new mains are be­
ing installed, with 21/2" to 4" of Superex Blocks or

CONSTRUCTION IN ALL PARTS 
‘ CONSISTS OF 

/—FIREBRICK LAID WITH J-M H EL UTE 
/ REFRACTORY CEMENT 
/------SUPEREX BLOCKS OR SlL-O-CEL BRICK

/STEEL PLATE

to 3" of Sil-O-Cel Coarse Grade tamped in place be­
tween the fire brick side wall and the steel casing; 
and 2%" of Sil-O-Cel Natural Brick over the top.

Other waste-heat boilers of the various water-tube 
types are insulated in the same manner as employed 
in direct-fired boilers, discussed on other data sheets.

Producer gas take-off, soot-catcher and main insulation

2%" or 4%z/ of Sil-O-Cel Natural Brick between the 
fire brick lining and the steel shell.

Purifier Boxes and Covers
When purifier boxes are located in the yard, they 

are protected from variations of temperature by in­
sulating the sides and complete top with 2" or 3" of 
Rock Cork sheets, the thickness depending upon the 
climate. The sheets are applied with J-M Fibrous 
Adhesive directly against the sides, the Rock Cork 
protected with a coating of Zerokote, and all in turn 
provided with an outer casing of Corrugated Transite. 
The top covers are insulated with Rock Cork which is 
supported by small channels welded to the top plate, 
and protected on the bottom by sheet metal bolted to 
the channels.

As an alternate specification the sides are insu­
lated with 21/2,z of Sil-O-Cel Powder, lamped to a 
density of 15 to 17 lb. per cu. ft. and the tops and 
covers with ‘23/J’ of Sil-O-Cel C-3 Concrete.
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[IN-1500]9-K 10

Printed in U.S.A.

Insulation of Non-Ferrous Metallurgical 
Equipment

Upper hearth of J-M insulated roaster. Up-take insulated with 2’ j" Sil-O-Cel 
Natural Brick to be finished with cement

NON-FERROUS EQUIPMENT INSULATION 
October, 1931

usually uninsulated for 
mutely 20 ft. at the wet end.

The insulation consists of 2V2" thick Superex 
Blocks, 6" x 36", next to the steel shell, laid in and 
coated with J-M No. 319 Semi-Refractory Cement. 
The refractory lining over the insulated portion is

importance rather than fuel saving, although in some 
instances conserving the heat of the reaction is a dis­
tinct economy, reflected in lower operating costs.

Heat is such an essential in metallurgy that its con­
trol or conservation is naturally one of the major 
factors in the design of any reduction or refining 
equipment. With non-ferrous metals, the intricacies 
of the reduction processes, the refractoriness of many 
of the ores and the close margin between profit and 
loss in operating, all demand exhaustive consideration 
of proper heat insulation. Typical examples of how 
J-M products serve are briefly discussed here.

Kilns:
Drying, and calcining which differs only in the 

higher temperatures used, are usually accomplished 
in rotary kilns, which are partly or wholly lined and. 
when used for calcining (or for the nodulizing of 
flotation concentrates), insulated between the kiln 
blocks and the steel shell. Both wet and dry process 
kilns are uninsulated at the hot end for a distance 
equal to 25% of the kiln length. Wet process kilns 
are usually uninsulated for a distance of approxi-

Roasting Equipment
In the reduction of non-ferrous ores, as a general 

rule the products of milling and concentrating re­
quire treatment preliminary to smelting and refining. 
This may be either drying, calcining, nodulizing, 
roasting or sintering, or, more usually, a combination 
of two or more of these, depending on the character­
istics of the particular ore. In much of this prelimi­
nary treatment temperature control is of paramount
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Brick
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a

J-M insulation recommendation for W7edge roaster

9-K-40[IN-1500]

Printed In U.S.A.

bonded to the shell with through kiln blocks on each 
quadrant longitudinally and at 20-ft. intervals circum­
ferentially, to prevent slipping.

Instill ling Sil-O-Cel Natural Brick Pi" thick around central 
rotating shaft of Wedge roaster

7.1 "BikOCe/ 
/kotura/ 

Brick

■ 1

NON-FERROUS EQUIPMENT INSULATION 
October, 1931

V/ "B/k-Q-Ce/ /kotura/ 
-X—di

one of the 
three hearths 

combustion 
are insu-

9‘Bi/-O-Ce/
— natural

Brick-

\Bi!-O-Ce! Powder
R=

Roasters:

Single hearth reverberatory furnaces, when used 
for rough roasting at temperatures from 500 to 1300 
deg. F., are economically insulated in side wall, base 
and roof. Sil-O-Cel Natural or C-22 Brick, 4.1/2 " 
thick, are used behind 131//' of fire brick in the side 
walls, and 21//' or 5" thick on the roof. The base 
is insulated with 4" to 6" of Sil-O-Cel C-3 Concrete 
overlaid with one or two layers of fire brick.

The Wedge multiple hearth roaster is insulated on 
the sides with 9" and on the bottom hearth with l^/z" 
of Sil-O-Cel Natural Brick between the fire brick and 
the steel shell. The central rotating shaft is insulated 
with 41//' of Sil-O-Cel Natural Brick protected by a 
course of fire brick. The top of the roaster, above 
the first or drying hearth, is insulated with 8" to 12" 
of Sil-O-Cel Powder, tamped to a density of 15 to 
17 lb. per cu. ft.

Three courses of Sil-O-Cel Natural Brick in bottom 
of Wedge roaster

The Nichols-Herreshoff type of roaster is similar to 
the Wedge with the exception of the central shaft 
which, serving as a passage for cooling air to the 
rabble arms, is smaller and not insulated. Insulating 
brick are applied on the walls and bottom hearth as 
in the Wedge type. When the heated cooling air is 
used for combustion purposes on the hearths, the 
housing and steel distributing pipes are insulated with 
J-M 85% Magnesia or Superex Combination Insula­
tion.

In the Queen-type roaster, designed for 
most modern copper smelters, the upper 
are used to dry the concentrates, with no 
occurring on them. These drying hearths 
lated with 41//' of Sil-O-Cel Natural Brick overlaid 
with 3" of re-pressed red brick. The lower eight 
hearths, where the roasting takes place, are insulated 
with 7 Vi" °f Sil-O-Cel Natural Brick, laid in three 
2Vi" courses and protected by a 3" re-pressed red 
brick lining. In the base of the roaster, three courses
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J

J-.W insulation being applied to large /Zu at zinc smelter

[IN-1501]9 K-il

Printed In U.S.A.

Flues:

Flues

Hot calcine pipes between roasters and calcine hoppers, 
insulated with J-M Materials

NONFERROUS EQUIPMENT INSULATION 
October, 1931

used beneath a Ignition Stove for Straight-line Machine:

On the Dwight-Lloyd straight-line machine, which 
is used for giving a finishing roast, as well as for 
sintering, the ignition stove is insulated.

One efficient installation is the insulated coke­
burning stove designed and used on the Dwight-Lloyd 
machines at the Midvale plant of the U. S. Smelting. 
Refining and Mining Co., Midvale, Utah. The shell 
is of sheet steel, open at the top, within which a fire 
brick lining is built up with 3" of Sil-O-Cel Powder 
tamped between the lining and the shell. The roof 
is a fire brick arch covered with 1" of rock wool 
(Banroc) over which is applied a layer of insu­
lating cement reinforced with wire mesh.

of 2%" Sil-O-Cel Natural Brick are 
4" course of re-pressed red brick.

Burner Boxes: Where exterior burner boxes are 
used, they are insulated between the refractory and 
the steel shell in the same manner as the roaster wall.

Roaster Up-takes: Roaster up-takes are insulated 
with 21/2/' Superex Blocks or Sil-O-Cel Natural 
Brick, wired on and followed by I1//' hexagonal 
galvanized wire netting over which is applied 1/>" of 
J-M No. 302 Insulating Cement in two Yl" coats, the 
first coat allowed to dry with a rough surface and 
the second troweled to a smooth finish.

The calcine hoppers, generally mounted above the 
reverberatories, are insulated in the sides and bottom 
with two 2'/2” courses of Sil-O-Cel Natural Brick be­
hind one ‘M/o" course of fire brick. The crowns of 
the hoppers are insulated with one 2Yz" course of 
the insulating brick above the 9" fire brick crown.

Calcine Pipes and Hoppers:

The hot calcine pipes between the roaster bottom 
hearth and the calcine hoppers are insulated with 
2V2" of Superex Blocks or Sil-O-Cel Natural Brick, 
finished over hexagonal wire mesh with Y2" of ce­
ment in the same manner as the roaster up-take. As 
a further protection, the calcine pipes are usually 
encased with a steel sleeve.

are insulated to protect the material of which 
the flue is made, as well as to maintain the tempera­
ture of the gases, necessary to the process in many 
instances. Temperatures must be held above the con­
densation point of sulphur gases or a steel flue 
quickly deteriorates from corrosion, occasioning re­
placement costs far in excess of the price of original 
insulation.

Because of the varying temperatures due to the 
widely differing process demands, each installation 
of flue insulation becomes a problem of the particular 
plant and depends largely on local conditions.

Comparatively short internal flues ami gas passages 
are usually insulated either externally with Sil-O-Cel 
Brick or Superex Combination Insulation, similarly 
to the apparatus which they connect, or internally 
with the insulating brick or blocks bonded to the 
steel with J-M Fibrous Adhesive and wired in place
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3" fill of
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Boiler up-takes and flue to stack at large copper smelter, insulated with Sil-O-Cel 
Natural Brick and Sil-O-Cel Coarse Grade

NON FERROUS EQUIPMENT INSULATION
October, 1931

at
Ontario. This flue was insulated on
I1//' thick Superex Blocks wired on

drop 
t one

Cottrell Precipitators:

In the larger, modern plants, Cottrell apparatus is 
widely used for the electrical precipitation of dust in 
the flue gas stream. Such precipitators handle flue 
gas al temperatures to 1200 deg. F. with a < 
through them of only 100 deg., thus solving at 
lime the double problem of gas-cleaning and heat 
conservation.

The steel housings of Cottrell precipitators are 
usually jacketed and filled with 3" to 4" of Sil-O-Cel 
Coarse Grade, with 21/>,/ or 5" of Sil-O-Cel Natural 
Brick or with 2%" to 4" of Superex Blocks, over

Insulating Cement reinforced with wire mesh and ap­
plied in two coats in the usual manner. The insu­
lation was then waterproofed with a roofing jacket, 
the laps sealed with J-M Laptite and the sheets addi­
tionally secured by circumferential tie wires. The 
roofing jacket was finally painted with J-M Regal 
Roof Coating.

Balloon flues have been jacketed for a 
Sil-O-Cel Coarse Grade.

to spot-welded lugs. The insulation is protected from 
erosion by the hot moving gases with ^/>" or more 
of J-M No. 319 Semi-Refractory Cement, applied in 

coals and reinforced with suitable wire mesh.
Long out-door flues call even more for adequate 

insulation because of the additional exposure to tem­
perature changes. Sometimes the insulation is ap­
plied internally, as at the Consolidated Mining and 
Smelting Co., at Trail, B. C. Here the steel flue is 
insulated with 5" thick Superex Combination Insu­
lation (2" of J-M 85% Magnesia overlaid with 3" 
Superex) secured to the interior steel surface by l1/^" 
x 1/16" band iron attached to lugs welded at 18" 
intervals and protected by 1" of J-M No. 319 Semi­
Refractory Cement reinforced with 16-gauge galvan­
ized wire netting. The results have been entirely 
satisfactory.

Equally successful is the externally insulated flue 
the International Nickel Co. plant at Copper Cliff, 

the outside with 
with circumfer­

ential tie wires and covered with l/G" of J-M No. 302
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Tops are insulated with

[IN 1502]9 K 42

Printed In U.S.A.

sides with 3" Sil-O-Cel Coarse Grade.
2’//' of Sil-O-Cel Natural Urick

insulated similarly to other 
class, discussed in detail 

>ers beneath the

. *4 .• < 1

Cottrells insulated on

NON-FERROUS EQUIPMENT INSULATION 
June. 1937 (CuneelliiiK sheet dated October, 1931)

Cottrell Discharge Pipes: With the compara­
tively slight temperature drop through the Cottrell 
apparatus, the discharge pipes require practically the 
same insulation as the flue system. They are usually 
insulated on the outside with Superex Blocks. 2^4" 
thick, wired in place and covered with Yi" °f insulat­
ing cement, reinforced with mesh wire and applied 
in two Yl" coats.

Cottrell Dust Hoppers: The dust hoppers into 
which the hot dust from the gas stream is precipitated 
by the Cottrell apparatus are insulated on the inside 
with a 2Y>" course of Sil-O-Cel Natural Brick pro­
tected by a course of fire brick.

When blast furnaces are used in non-ferrous ore 
reduction, as a general rule they are water-jacketed, 
not insulated. Reverberatories, also, are often run at 
temperatures too high to permit insulation. In spe­
cific instances, however, reverberatories have been suc­
cessfully insulated on the side walls with a I1 2" course 
of Sil-O-Cel C-22 Brick behind ISLo" of refractor).

Approximate!) 80 percent of the heat loss in rever­
beratories is transmitted through the roof. During 
the past few years several of these roofs have been suc­
cessfully insulated. For this purpose the following 
materials are recommended: J-M No. 500 Insulating 
Cement: vermiculite granules covered with a binding 
of No. 500 Insulating Cement; Sil-O-Cel Coarse grade 
powder with a binding ingredient to give a monolithic 
slab insulation; Superex Blocks; Sil-O-Cel C-22 Brick; 
or Sil-O-Cel Super Brick. W here insulation can be 
used considerable savings in fuel are obtained.
JI aste Heat Boilers:

Wraste heat boilers are 
types of boilers of the same 
in other data sheets. The dust hoppi

the tops. Inspection doors are also insulated, using 
Sil-O-Cel C-3 Concrete to fill the entire frame of the 
door, and not less than 4" thick, the total thickness 
depending on the temperatures encountered. Sil-O- 
Cel C-3 Concrete is made by mixing Sil-0-Cel C-3 
and porlland or lumnite cement in the proportion of 
four parts of C-3 to one part of portland or lumnite 
cement by volume, with only sufficient water to make 
a plastic mixture.
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2

NON-FERROUS EQUIPMENT INSULATION 
June, 1937 (Cancelling sheet dated October, 1931)

a

il

slag. In spite of the greatly increased melting capac­
ity, the grate area of this furnace is identically the 
same as that of the 30-ton uninsulated furnaces.

Aluminum Reducing Furnace:
The electrolytic cell in which molten aluminum is 

precipitated from a fused bath at a temperature of 
about 1650 deg. F., is insulated between the refrac­
tory lining and the steel shell with one or more 
courses of Sil-O-Cel Natural Brick or Superex Blocks.

The furnaces used in remelting the metal from the 
reduction cell are insulated in the side walls and over 
the top with two 2 Vs" courses of Sil-O-Cel Natural 
Brick or with two 2" layers of Superex Blocks. The 
base is insulated with 4" to 6" of Sil-O-Cel C-3 Con­
crete, protected by one or two layers of fire brick. 

Zinc Distillation Furnace Regenerators:
It is estimated that the use of a regenerative system 

saves 50% of the coal required when producer gas is 
used in the distillation furnace. Regenerator insula­
tion consists of Sil-O-Cel Natural Brick or Superex 
Blocks behind the refractory on sides and top. Bases 
are insulated with Sil-O-Cel C-3 Concrete overlaid 
with fire brick.

Remelting and Heat Treating Furnaces
The insulation of industrial furnaces similar to 

those used in the fabrication of non-ferrous metals 
is discussed in other data sheets.

Either block or brick insulation of suitable tempera­
ture resistance may be used behind the refractory lin­
ing, but in cases where slag erosion, flame impingement 
and mechanical impact do not occur, it is economical to 
use insulating refractory brick as the lining and, if 
necessary, back it up with additional insulation. The 
recommended insulating refractories include Sil-O-Cel 
C-22 and Super Brick and JM-20 Insulating Brick.

For furnaces operating between 1500 and 2300 deg. 
F., 4" is the minimum advisable thickness of insula­
tion. For electrically healed equipment, much heavier 
insulation is necessary. As back-up insulation, the 
block and brick insulations mentioned in the foregoing 
paragraphs offer a range of temperature resistance 
to accommodate any required furnace temperature.

Specific recommendations for individual installa­
tions will be furnished by Johns-Manville upon receipt 
of necessary information relating to heats, cycles, 
fuel costs and other conditions. Best practice de­
mands that each furnace be analyzed separately and 
the proper insulation provided to meet the require­
ments of the particular job.

J/L-O-Ca MW/ML 3E/CE——- 

sl I
‘JO-ton remelting furnace for lead bullion, 
U. S. Smelting, Refining and Mining Co.

Refining Equipment
Certain of the non-ferrous metals are reduced in 

equipment peculiar to the individual process. Some 
of such appliances, to the economical or efficient op­
eration of which adequate insulation is essential, are 
discussed in the following paragraphs.

Lead Drossing Kettle:
A noteworthy example of the effectiveness of insu­

lation to achieve economical operation is the 90-ton 
remelting furnace for lead bullion designed and con­
structed at the Midvale smelter of the U. S. Smelting, 
Refining and Mining Co. Daily use over a long period 
necessitated no repairs and, owing to the efficiency of 
the insulation, this furnace consumes no more coal in 
melting 90 tons of lead than do the uninsulated fur­
naces in melting 30 tons.

Above the concrete foundation to the cast steel ring 
which supports the kettle, the circular wall is insu­
lated with 21/4" of Sil-O-Cel Natural Brick laid in 
“core wall” construction between fire brick and red 
brick. The fire box is also insulated with Sil-O-Cel 
Natural Brick, with the space between the insulating, 
brick and the concrete wall filled with granulated

boilers are insulated with a 2%" course of Sil-O-Cel 
Natural Brick beneath a layer of fire brick. The 
breechings are insulated outside with 21/o" of Superex 
Blocks or Sil-O-Cel Natural Brick, wired in place and 
covered with of J-M No. 302 Cement, reinforced 
with wire mesh.
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Insulation in the Distillery

Cookers insulated with J-M 85% Magnesia, at the Hiram Walker & Sons Distillery, Peoria, III.

[IN 2680]9 W 80

Printed in U.S.A.

INSULATION IN THE DISTILLERY
March. 1935

In the keen competition which has developed from 
the renewed activity in distillery operations, no small 
advantage accrues through the efficiency and economy 
made possible by heat conservation. With all the 
process equipment operating between closely con­
trolled and, of necessity, narrow limits, it is vital to 
insulate properly the boilers and power auxiliaries, 
heat exchangers, steam and hot and cold water piping, 
as well as the distilling vessels, cookers and dryers. 
1 his attention to insulation marks the line between 
black or red on the balance sheet, and achieves new 
standards of quality and quantity production attain­
able only by an efficiently insulated plant.

Whether the distillery is large or small, fuel cost is 
one of the principal items of expense. Boiler furnace 
wall insulation reduces radiation losses, minimizes air 
infiltration and betters working conditions. Insulation 
of boiler drums and drum heads pays for itself in a 
short time, with a continual saving of fuel thereafter. 
Insulation of steam and hot water lines, particularly 
since much of the water is heated by various process

activities, makes for efficiency as well as economy. In­
sulation of the heat exchangers is equally important. 
Cold water lines are profitably insulated, not only 
because of process requirements but also because of 
the otherwise high cost of refrigeration of the large 
quantity of cooling water necessary. Ample insula­
tion of the cookers is a large heat conservation item, 
as is the insulation of the spent-grain dryers.

Temperature control, such an important factor in 
the distilling processes, even quite apart from fuel 
saving, demands proper insulation as a necessary 
adjunct to its successful maintenance. For all tem­
peratures and any service conditions, Johns-Manville 
can furnish, from its complete line, the suitable in­
sulation which will pay a handsome return on the in­
vestment.

The economical thickness of insulation is ordinarily 
computed on the basis of fuel or refrigeration costs 
and operating conditions so that the heat transmitted 
through the insulation is only that portion which may 
not be prevented economically.
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 JOHNS -MANVILLEINSULATION

I

Hot water tanks

Pipes 2" to 4"

Pipes smaller than 2"

Pipes 2" to 4"

Pipes smaller than 2"

Feed water piping

Boiler drums

Brick-set boiler walls

information

9 W 80[IN 2680]

Special recommendations for particular conditions 
will be furnished by Johns-Manville upon request.

Spent-grain dryers insulated with J-M 85% Magnesia blocks. These dryers 
treatment of spent grain to manufacture live-stock feeds

recom- 
briefly

Hot water tanks 1
Process steam piping J

Boiler Room
Steam piping, 150-250 lb. ga.

Pipes larger than 4"

Steam piping, 100-150 lb. ga.
Pipes larger than 4"

Distillery
Recommendations

INSULATION' IN THE DISTILLERY 
March, 1935 

  

Equipment or
Cookers and Tanks

Cereal cookers 1
Spent-grain dryers J

J-M Recommendations for Insulation 
in the 

location

Boiler tops in the Hiram H'alker & Sons, Peoria potver 
plant. All piping is insulated with J-M Materials

Double Standard 85% Mag­
nesia or 2%" Asbesto- 
Sponge Felted 

2" 85% Magnesia 
Sponge Felted

1%" 85% Magnesia 
besto-Sponge Felted

or Asbesto-

or Asbesto-

are used in the

1%" 85% Magnesia blocks 
finished with %" No. 302 
Insulating Cement and can­
vas, painted with two coats 
of lead and oil paint

1" 85% Magnesia blocks fin­
ished as above

Std. Thick 85% Magnesia or 
1" Asbesto-Sponge Felted

2" 85% Magnesia
Sponge Felted

I’a" 85% Magnesia or As­
besto-Sponge Felted

Std. Thick 85% Magnesia or 
1" Asbesto-Sponge Felted

Std. Thick 85% Magnesia or 
1" Asbesto-Sponge Felted 

2" 85% Magnesia blocks and
W' No. 302 Cement

3" Superex-Magnesia Com­
bination block insulation or 
4*2" Sil-O-Cel Brick

In the next column, Johns-Manville general 
inendations for insulation in the distillery are 
summarized. Descriptions of J-M Insulating Materials 
and details of their application to various types of 
equipment will be found on other data sheets.

Boiler bases, tube doors, breechings, stacks and 
other boiler room equipment should be insulated as 
specified on Data Sheets IN-500 to 503.

or As-

. ... . o„, j Cements, Floorings,
Friction Materials, Filter-Aids, Transite Pipe, Flat and Corrugated Transite Sheets, and

1 on any <, 
request.

Among other J-M Materials for the distillery

line of Roofing Materials. Complete 
furnished upon

are Packings, Refractory
?  . ! a full
’of these J-M Products will be
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Insulation in the Brewery

return of over 100r,c per year on the investment

Insulation

[IN-2700]9 W 1

Printed In U.S.A.

INSULATION IN THE BREWERY
June. 1036 (Cancelling sheet dated February, 1933)

In the case of heated equipment, fuel cost is one 
of the principal items of expense and the problem of

bretv kettles pays aInsulation on

is involved, 
a pipe, 

a J-M 
the purpose effectively and

To operate economically and on a competitive 
basis, the present-day brewery must be equipped to 
take advantage of proved modern methods of decreas­
ing production costs. In every industry where heat 
or refrigeration is utilized, adequate insulation has, 
during the past fifteen years, come to be recognized 
as a vital economy measure and one of the major 
essentials to efficient operation.

Insulation of low temperature equipment and stor­
age rooms is especially important because of the high 
cost of refrigeration. Furthermore, temperatures must 
be controlled within a relatively narrow range, a con­
dition which cannot be maintained without adequate 
insulation.

heat conservation is a matter of major consequence. 
In the boiler room, insulation of the boiler furnaces 
reduces radiation losses, minimizes air infiltration and 
assures better working conditions. Insulation on 
boiler drums and steam lines pays for itself many 
times over in fuel savings.

Brew kettles, cereal cookers, mash tuns, hot water 
tanks and similar equipment, all can be made to 
operate more economically by the careful selection 
and application of insulating material of the proper 
type and thickness.

Whether heating or refrigeration 
whether the surface requiring insulation is 
kettle or the wall of a storage room, there is 
product which will serve 
economically.
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Recommendations

Low side ammonia lines

Pipes 2" to 4”

2"Pipes smaller than

Feed water piping

Boiler drums

Brick-set boiler walls

9-W-l[IN-2700]

Prtaud la U.S.A.

Brew House
Brew kettle

Steam piping, 100-150 lb. ga.
Pipes larger than 4"

Cereal cooker 
Mash tun 
Lauder tub 
Hot water tank

I
I

Compressor Room
Brine coolers
Brine pipes

Pipes 2" to 4"

Pipes smaller than 2”

V/2" 85% Magnesia blocks 
finished with %" No. 302 
Insulating Cement and can­
vas, painted with two coats 
of lead and oil paint

1” 85% Magnesia blocks fin­
ished as above

be insulated ae­
on Data Sheets

or Asbesto-

Boiler bases, tube doors, breechings, stacks and 

other boiler room equipment should 
cording to detailed recommendations 

IN-500 to 503.

are Packings, Refractory Cements, Floorings,Among the other J-M materials for the brewery are Packings, Refractory Cements, Floorings, 
Waterproofing Materials, Filter-Aids, Transite Pipe, Flat and Corrugated Transite Sheets, 
friction Materials and a full line of Roofing Materials. Complete information on any of these 

J-M products may be had on request.

INSULATION IN THE BREWERY 
June, 193G (Cancelling’ sheet dated February, 1933)

Std. Thick 85% Magnesia or 
1" Asbesto-Sponge Felted

Boiler Room
Steam piping, 100-150 lb. ga.

Pipes larger than 4"

J-M Recommendations for Insulation 
in the Brewery

Equipment or location

Stock House
Fermenting and storage 

cellars
Hops and yeast storage 
Brine piping, etc.

Wort piping
Hot water piping
Process steam piping

Two 2" layers Rock Cork
Two 2" layers Rock Cork
Rock Cork Pipe Insulation, 

brine thickness or 2 layers 
Built-up Brine and Ammonia 
Insulation

4" Rock Cork Lagging
Rock Cork Pipe Insulation, 

brine thickness or 2 layers 
Built-up Brine and Ammonia 
Insulation

Rock Cork Pipe Insulation, 
heavy brine thickness or 3 
layers Built-up Brine and 
Ammonia Insulation

2" 85% Magnesia
Sponge Felted 

1W 85% Magnesia or As­
besto-Sponge Felted

Std. Thick 85% Magnesia or 
1" Asbesto-Sponge Felted

The economical thickness of insulation is ordinarily 
computed on the basis of fuel or refrigeration costs 
and operating conditions so that the heat transmitted 
through the insulation is only that portion which may 
not be prevented economically. Sometimes special 
conditions, such as the need for accurate temperature 
control, necessitate thicker insulation than would 
otherwise be warranted.

In the accompanying table J-M recommendations 
for insulation in the brewery are briefly summarized. 
Descriptions of J-M insulating materials and details 
on their application to various types of equipment 
will be found on other data sheets.

Note: A nation-wide group of Approved Insula­
tion Contractors assures expert workmanship in the 
application of J-M materials.

Without adequate insulation in beer cellars, low tem­
peratures cannot be maintained economically

2" 85% Magnesia or Asbesto- 
Sponge Felted

1%" 85% Magnesia or As­
besto-Sponge Felted

Std. Thick 85% Magnesia or 
1" Asbesto-Sponge Felted

Std. Thick 85% Magnesia or 
1" Asbesto-Sponge Felted 

2" 85% Magnesia blocks and 
Vj" No. 302 Cement.

3" Superex-Magnesia Com­
bination block insulation or 
4%" Sil-O-Cel Brick.
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Efficiency of Insulation
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Effect of Wind Velocity:
With a 10-mile per hour wind velocity the heat loss 

from bare pipe will be approximately 1.5 to 2 times as 
great as in still air. Higher wind velocities would fur­
ther increase the heat loss.

On pipes covered with efficient insulation, the maxi­
mum increase in heat loss due to a wind velocity of 
30 miles per hour is about 15% for 1" thick insula­
tion, 10' < for 2" thick insulation and 5% for 3" 
thick insulation. At lower velocities there would be a 
correspondingly lesser effect.

The heat losses and efficiencies shown in data sheet 
tables are based on still air conditions. From the fig­
ures in the two previous paragraphs it is apparent that 
the increase in heat loss as a result of wind velocity is 
very small for an insulated pipe as compared with 
the loss from a bare pipe—-and the thicker the insu­
lation. the less will be the effect of wind in increasing 
the loss. But, if the joints are open or the insulation 
is cracked, the increase in losses from air movement 
will be many times as great.

The efficiency of an insulation is obtained by sub­
tracting the heat loss through the insulation from the 
heat loss of the uninsulated surface and dividing the 
difference by the heat loss of the uninsulated surface.

The common unit of heat is the B.t.u. (British 
thermal unit), which is the quantity of heat required 
to raise the temperature of one pound of water 1 deg. 
F., or, to be more exact, a B.t.u. is 1/180 of the heat 
required to raise the temperature of a pound of pure 
water from 32 deg. F. to 212 deg. F.

Heat Transmission:
Heat transmission is usually expressed in B.t.u. per 

square foot, or per linear foot, per degree temperature 
difference, per hour. The term “conductivity” is often 
used erroneously where “heat transmission” or “heat 
loss” is meant.
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Conductivity:
Conductivity, like density, is a specific property of 

a material. Conductivity is expressed in B.t.u. per 
square foot per degree temperature difference between 
surfaces per hour, for a thickness of 1". It is not neces­
sary, however, to have exactly l"-thick material in 
order to express its conductivity per inch thick.

The rate of heat transmission is much less for a 
thick layer of a material than it is for a thin layer of 
the same material, but the conductivity is the same. 
This illustrates why the terms “conductivity” and 
“heat transmission” can not be used interchangeably.

Condensation in Steam Pipes

Loss of heat from a pipe containing saturated steam 
does not result in a change in temperature, but causes 
the condensation of a portion of the steam. In order 
to determine the amount of condensation it is neces­
sary to divide the total heat loss by the latent heat 
of evaporation (found in the steam tables).

I or example, it will be noted from the steam tables 
that at 100-lb. gauge pressure the latent heat of evapo­
ration is 880.8 B.t.u. This means that at 100-lb. steam 
pressuie there will be 1 lb. of condensation for each 
880.8 B.t.u. lost.

In case of superheated steam, the loss of heat 
suits in a lowering of the temperature or 
super ieat. Condensation, in the case of superheated 
steam lines, will not take place until all of the super­
heat has been dissipated.

I I -M l i , I i i I I 
to 7 O 9 IO II 12 /J 14 0 .to ’

AIR VELOCITY — MILES PER HOUR

Effect of air velocity on bare surface loss. 
Temperature of air—80 deg. F.
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Efficiency Tables
The efficiencies of pipe insulations vary with the 

size of the pipe insulated and with the temperature 
difference between the pipe and the surrounding air.

The efficiencies furnish a means of comparing the 
savings effected by insulation, with bare pipe losses.

Also the relative values of different insulations may 
be determined by comparing either their efficiencies 
or their heat losses. A small difference in efficiency 
may represent a really large difference in heat losses. 
The following example will explain further:

The efficiency of 2" thick Asbesto-Sponge Felted 
sheet insulation at 500 deg. temperature difference 
is 95.29% and of the same insulation 3" thick, 
96.75%. The difference in efficiencies is only 1.46%, 
which seems small and might lead one to believe that 
it would not pay to use the extra inch of thickness.

However, the loss through the 95.29% efficient in­
sulation is 4.71% of the bare surface loss and the loss 
through the 96.75% efficient insulation is only 3.25% 
of the bare surface loss. The difference is 4.71%— 
3.25%= 1.46%. Therefore, the loss through the 
2" thickness is 1.46 3.25=44.9% greater than
the loss through the 3" thick insulation.

j n I

Example 2:
To find exactly how much heat is saved by applying this 2" 

insulation, proceed as follows:
By referring to table giving total heat loss in B.t.u. per linear 

foot of bare pipe, opposite 6" pipe size and under 300 deg. 
difference, the heat loss is found to be 1696 B.t.u. per hour. 
Under 350 deg. difference the loss is 2201 B.t.u. The differ­
ence in loss for the 50 deg. in temperature difference is 2201— 
1696 = 505 B.t.u. So, for 1 deg. difference, it is 505 4-50 = 
10.10 B.t.u.

The temperature difference (318 deg.) is 18 deg. more than 
300 deg., so 18x10.10 = 181.8 B.t.u., which, added to 1696 
(heat loss at 300 deg. difference) = 1877.8 B.t.u., the required 
total heat loss from 1 lin. ft. of 6" bare pipe, per hour.

Having obtained the loss for bare pipe, the saving effected by 
the 2" Asbesto-Sponge Felted Insulation is obtained by multi­
plying the total loss, 1877.8 B.t.u., by the efficiency of the 
insulation, previously found according to Example 1, as 
92.16%, or 92.16% x 1877.8 = 1730.6 B.t.u. saved, per lin. 
ft. per hour, by the insulation.

This result may be compared with the quantities of heat 
saved by other types or thicknesses of pipe insulation, which 
quantities may be obtained in similar manner to the above.

Ti

Example 3:
If the heat loss through this 2" thick insulation is to be 

determined, proceed as follows:
Find the efficiency, as outlined in Example 1, which is 

92.16%. If the insulation is 92.16% efficient, the per cent 
bare surface loss which is still lost through insulation is 
100 — 92.16 = 7.84%.

Find the bare surface loss, as outlined in Example 2, which 
is 1877.8 B.t.u. per lin. ft., per hour.

Then the loss through the insulation is 7.84% of 1877.8 
B.t.u. = 147.2 B.t.u., per lin. ft., per hour.

Example 1:
What is the efficiency of J-M Asbesto-Sponge Felted pipe in­

sulation, 2" thick, on a 6” pipe conveying steam at 200 lb. 
gauge pressure through a room where temperature is 70 deg. F.?

To determine the difference between the temperature of 
steam in the pipe and the temperature of air surrounding the 
pipe, refer to the steam tables, where the temperature of steam 
at 200-lb. pressure is found to be 388 deg. F. The temperature 
of air around the pipe is the room temperature given, 70 deg. 
F. Therefore, the temperature difference is 318 deg. F.

Next refer to table of efficiencies for 2" thick Asbesto-Sponge 
Felted Pipe Insulation. Opposite 6" pipe size, the efficiency 
for 350 deg. F. difference is found to be 92.56% and for 300 
deg. F. difference, 91.93%. The difference for 50 deg. F. is 
therefore, .63%.

If difference for 50 deg. F. = 0.63%, then for 1 deg., the 
difference is .63 4- 50 = .0126%. The temperature difference 
(318 deg.) is 18 deg. more than 300 deg.; so 18 x .0126 = 
.227%, which, added to 91.93% (efficiency for 300 deg.) = 
92.16%, the required efficiency.

Tables of efficiencies of the different insulations on 
various sized pipes and on flat surfaces at various tem­
perature differences are given in the data sheets on 
the respective insulations. Such efficiency tables are 
used as follows:

p——|-------MAGNESIA -

ZOO 300 400 SOO 600
TEMPERATURE OF P/PE -OE6.F

Heat losses through Magnesia and Superex Combination 
Insulation, on 8" pipe, compared with bare pipe losses
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$
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k 800

§
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 POWERPRODUCTSJOHNS -MAN VILLE

Heat loss from bare surfaces
linear foot of bare pipe at various temperature differences.

Temperature difference, degree* F.

50° 100° 150° 200° 250° 300°

350° •100° 500° 550° <>00°

35’X2.55 (B.t.u. per deg.) = 89.3 B.t.u.2" pipe, 235° temp, dill'.;* Example:

(Con tinned)

IN-3005

Printed In U.S.A.

Temperature difference, degrees F. 

450°

16 <».<!.. 4.188
18 o.d. 4.716
20 o.d. 5.235
24 o.d. 6.286
30 o.d. 7.851

16 o.d.. .4.188
18 o.d.. .1.716
20 o.d.. .5.235
21 o.d.. .6.286
30 o.d.. .7.854

1. . . .
U/4-. 
n/2--

1662.0
1818.0
2201.0
2531.0
2865.0

789.6
955.9

1161.0
1329.0
1496.0

108.3
459.8
510.4
612.9
765.8

127.6
112.0
169.1
191.6
220.1

9.86
11.10
12.33
1 4.80
18.18

2113.0
2350.0
2799.0
3222.0
3613.0

901.3 
1015.0 
1127.0 
1353.0 
1690.0

1004.0
1215.0
1180.0
1690.0
1901.0

906.8
1014.0
1106.0
1202.0
1319.0

10300.0
11600.0
12880.0
15160.0
19320.0

3220.0
3582.0
1266.0
4910.0
5552.0
6197.0
6930.0
7560.0
8212.0
9011.0

7110.0
8320.0
9076.0
9859.0
10820.0

3090.0
3480.0
3862.0
4638.0
5795.0

6.30
7.00
8.34
9.58
10.84

4096.0 
1612.0 
5120.0 
6118.0
7681.0

l>/2 • • 1.309
5. . . .
6. ...
7....
8. . . .

28.84
32.50
36.06
13.10
51.18

3.08 
3.13 
•1.08 
■1.70
5.31

512.1
606.2
661.3
718.3
788.3

1.73
2.16
2.71
3.12
3.92

1508.0 
1698.0 
1885.0 
2263.0
2827.0

1249.0
1512.0
1841.0
2102.0
2365.0

2628.0
2923.0
3481.0
4007.0
4531.0

22.80
25.50
27.82
30.22
33.1 I

11.10
16.60
51.60
62.20
77.60

9.02
10.01
11.96
13.76
15.56

5.93
6.63
7.23
7.86
8.62

6759.0 
76'12.0 
8119.0 

10150.0 
12680.0

1066.0
4547.0
4960.0
5388.0
5912.0

133.9
162.1
197.3
225.3
253.5

12.13
13.66
15.16
18.20
22.74

10.30
11.46
13.61
15.70
17.76

8107.0
9 167.0

10510.0
12620.0
15770.0

471.2
524.2
621.2
718.6
812.5

.76

.95
1.19
1.51
1.72

697.7
776.1
924.2 

1061.0 
1203.0

331.5
101.1
488.8
558.1
627.9

12370.0
13930.0
15160.0
18570.0
23200.0

3866.0
•1300.0
5121.0
5891.0
6666.0

2183.0
2643.0
3219.0
3675.0
4135.0

30.20
33.60
36.60
39.80
•13.80

5317.0
5987.0
6616.0
7980.0
9971.0

3198.0
3576.0
3901.0
4238.0
4650.0

215.6
274.7
299.6
325.5
357.1

1.46
1.77
2.16
2.16

281.7
313.3
373.2
429.5
485.7

4.90
5.94
7.22
8.24
9.28

3.79
4.22
5.02
5.78
6.54

1.80
2.18
2.66
3.03
3.41

5057.0
5655.0
6169.0
6701.0
7351.0

223.9
271.1
330.1
376.9
424.1

4.53
5.01
6.00
6.91
7.81

2232.0
2514.0
2790.0
3350.0
1186.0

1530.0 
1852.0 
2256.0 
2576.0 
2898.0

649.8
812.2

1016.0
1285.0
1471.0

46.60
52.10 
58. 10 
69.80
87.10

11700.0
16550.0
18380.0
22060.0
27570.0

8812.0
9888.0

10790.0
11720.0
12860.0

1280.0 
1424.0 
1696.0 
1952.0 
2207.0

215.2
269.0
336.4
425.4
487.0

7.44
9.00

10.96
12.52
1 1.08

1.28
1.60
2.01
2.51
2.90

21.5
26.8
33.5
12.1
18.6

.52

.65

.81
1.02
1.17

32.96
37.10
41.20
49.40
61.80

37.90
10.70
47.40
56.80
71.00

5.62
6.80
8.30
9.18

10.66

8.72
9.76

10.61
11.54
12.66

511.2
676.5
846.2

1070.0
1225.0

117.3
116.6
183.4
231.9
265.4

17.16
19.32
21.11
25.76
32.18

1859.0
2078.0
2267.0
2463.0
2703.0

965.1 
1074.0 
1279.0 
1473.0 
1665.0

4595.0
5111.0
6086.0
7006.0
7922.0

2161.0
2755.0
3005.0
3265.0
3582.0

2 0.622
21/z 0.753
3 0.917
31/2. . . .1.047
4 1.178

279.3
349.1
136.7
552.2
632.2

17.36
19.42
21.18
23.00
25.24

.61

.80 
1.00 
1.26 
1.44

11.81
13.18
15.70
18.06
20.12

1313.0
1502.0
1638.0
1779.0
1952.0

6.14
7.11
9.04

10.32
11.62

10.32 
11.52 
12.58
13.68 
15.02

5.35
5.96
7.10
8.18
9.24

12.10
13.54
1 1.76 
16.04 
17.58

608.3
736.1
896.8

1024.0
1152.0

15.61
17.10
20.74
23.88
27.00

3.63
1.39
5.31
6.10
6.88

14.18
16.32
18.10
21.74
27.18

12.92
1 1.36
17.10
19.68
22.28

458.9
555.6
676.6
772.5
869.1

162.3
202.9
253.8
320.9
367.4

14.58
16.22
19.30 
•>•> O |

25 J 2

6.92
8.38

10.22
11.66
13.12

7.64
8.48

10.10 
11.6 I 
13.16

47.3
59.2
74.0
93.6

107.2

21.86
27.80
30.32
32.91
36.20

1.06
1.32 
1.65 
2.09
2.39

50.00
56.10
62.60
75.20
93.80

.0.622

.0.753

.0.917

355.1
413.9
555.2
702.1
803.8

20.12
22.61
25.16
30.20
37.72

1.52
1.90
2.37
3.00
3.43

1837.0
2221.0
2708.0
3092.0
3479.0

2.99
3.62
4.10
5.03
5.66

772.2
965.3

1207.0
1527.0
1748.0

24.42
27.50
30.52
36.64
15.80

1 1.68
16.12
17.92
19. 16
21.36

2.63
3.29
1.12
5.20
5.96

60.7
73.4
89.4

102.1
114.9

19.82
22.16
21.18
26.26
28.81

441.7
552.1
690.6
873.3
999.7

79.2
99-0

123.8
156.6
179.3

2.17
2.71
3.40 
•1.30 
4.92

2.45
3.06
3.82
1.81
5.51

28.04
31.36
31.30
37.20
40.80

7.29
8.16
8.89
9.67

10.61

1.99
2.49
3.11
3.93
4.51

2.15
2.61
3.17
3.62 
•1.08

4.29
5.18
6.32
7.22
8.10

Losses given in B.t.u. per hour, per

y2... .0.220
3/4 .0.275

1 0.344
l’/4 . . .0.435
l>/2 .0.498

9 2.519
10 2.817
11 3.073
12 3.338
14 o.d.. .3.663

1.156 
.1.734 
1.996 
2.257

235°-200’=35°;
331.54-89.3 = 420.8 B.t.u. loss at 235° temperature difference.

*2.55
3.08
3.76
4.29
4.82

.90
1.13
1.41
1.78
2.04

9 2.519
10 2.817
11 3.073
12 3.338
14 o.d. .3.663

2. ...
2>/Z- 
3....
31/2 . . .1.047
4 1.178

Sq.ft, of 
pipe sur- 
lin’ft^

l/2. . . .0.220 
%. . . .0.275 

.0.344 

.0.435 

.0.498

(For finding losses at temperatures between those shown, the B.t.u. increments per degree are given in light-face type between the main columns.)
Sq.ft.of 
pipe sur­
face, per 
lin. ft.

Nominal 
pipe size, 

inches

Nominal 
pipe size, 

inches

HEAT LOSS FROM BARE SURFACES
June. 1U3U (Cuncelling sheet dated June, 1031) 

4’/2. . . .1.309
5 1.456
6 1.734
7 1.996
8 2.257
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POWER PRODUCTS JOHNS-MANVILLE

HEAT LOSS FROM BARE SURFACES

Losses given in B.t.u. per hour, per linear foot of bare pipe at various temperature differences. 

900°850°650° 700° 750°

Flat, Curved and Cylindrical Surfaces
950°

 
IN-3005

printed in U.S.A.

Temperature difference, degrees F.

800°

16 o.d.. . 1.188 
1» o.d.. .4.716
20 o.d.. .5.235
21 o.d.. .6.286 
30 o.d.. .7.851

17200.0
19370.0
21510.0
25820.0
32260.0 

74.20
83.60
92.80

111.10
139.20

1 1.80
19.80 
51.60 
59.20 
65.00

11110
12690
15110
17100
19670

5122
6563
7993
9126
10270

6231
6931
8254
9501
10710
11990
13410
14630
15890
17 U0

1047
1309
1637
2071
2371
2961
3581
1365
4981
5607

3.06
3.84
4.80
6.06
6.92

21310
27180
29660
32210
35350

6002
7267
8849
10100
11370

2123
2654
3320
4198
1806

7142
7941
9461
10890
12320

15620 
17470 
19050 
20700 
22710
25970
29240
32460
38970
48700 

8116
9027
10750
12380
13990

1364
1705
2133
2697
3088

39.80
44.10
48.60
52.80
58.00

17610
19690
21180
23340
25610
29280
32970
36600
43950
51910

19720
22060
21060
26110
28680
32790
36930
40990
49220
61500 

4870 
5896 
7180 
8198 
9221

1723
2153
2694
3106
3899

6 1.734 
7 1.996 
8 2.257

36500 
11110 
15630 
51790 
68160

1918
2397 
2998 
3792
4311

78.20
88.00
97.80
117.10
146.60

22850
25730
28560
34300
12850

1200 
1501 
1877 
2374 
2717

2 0.622
2>/2. . . .0.753
3 0.917
3>/2.... 1.017
4 1.178

i/2.... 0.220 
%... .0.275 

1 0.344 
l»/4 . . . .0.435 
li/2. . . .0.498

10350.0
11570.0
12620.0
13710.0
15050.0

5377.0
5981.0
7123.0
8200.0
9272.0

2555.0
3093.0
3767.0
4301.0
4839.0

903.8
1130.0
1413.0
1787.0
2016.0

11.01
13.31
16.26
18.56
20.90

51.80
61.60
68.20
82.00

102.60

21960
21550
26790
29100
31930

19910
22450
21920
29920
37390

24.40
27.20
32.40
37.20
■12.20

10410
15510
50520
60660
75790

3856
4669
5685
6491
7304

70.20
79.20
87.80

105.40
131.80

42.20
47.10
51.60
56.00
61.40

23.20
25.80
30.60
35.10
40.00

2.86
3.58
4.48
5.68
6.50

17.00
52.60
57.40
62.20
68.10

58.20
65.60
72.80
87.60

109.20

18.22
20.26
24.14
27:80
31.60

12630
14050
16730
19260
21780

13710
15370
16770
18210
19990

97.5
215.2
360.0
533.0
737.8
978.0

1269.5
1614.0
2007.5
2160.0
2953.5
3510.0
4108.0
4760.0
5156.3
6200.0
6991.3
7830.0
8716.3
9650.0

66.20
71.60
82.80
99.60

124.20

9152 
10180 
12120 
13960
15780

21.96
21.10
29.20
33.40
37.80

10250
11100
13580
15630
17670

3.90
1.88
6.08
7.72
8.81

32.80
36.80
40.20
43.60
47.80

4319
5264
6111
7320
8236

3.70 
1.60 
5.78 
7.30 
8.34

11.60
14.08
17.12
19.50 
22.00

37.60
42.00
45.60
49.80
54.40

9 2.519
10 2.817
11 3.073
12 3.338
14 o.d.. .3.663

4>/2. . . 1.309
5 1.456

2.35 
2.90 
3.46
4.10
4.80
5.83
6.89
7.87 
9.05 
9.87
11.10 
11.96 
13.01
13.93 
14.87 
15.83 
16.77
17.73 
18.67

2 0.622
2i/2. . . .0.753
3 0.917
3’/2. . . .1.047
4 1.178

8.12
9.82

11.96
13.66
15.36

9.86
11.90
14.52
16.58
18.61

10.12
12.61
15.38
17.56
19.76

20.72
23.10
27.40
31.60
35.80

3.48
1.36
5.44
6.88
7.88

9.24
11.20
13.64
15.56
17.52

50 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 
600
650 
700 
750 
800 
850 
900 
950 
1000

3394
4109
5003
5713
6428

Nominal 
pi[wsizc, 

inches

35.00
39.20
42.80
46.40
51.00

62.10
70.20
78.00
93.40
117.00

1538
1923
2405
3041
3482

4.10
5.14
6.44
8.12
9.30

19.48
21.66
25.80
29.80
33.40

Nominal 
pipe size, 

inches

8.66
10.50
12.76
14.58
16.42

3.28
4.08
5.12
6.46
7.42

Total heat 
loss at temp, 

indicated

Temp, 
difference, 
degrees F.

y2.•• -0.220
3/4. . . .0.275

1...........0.311
1%.. . .0.135
iy2 0.498

4’/2. . . .1.309
5 1.456
6 1.734
7 1.996
8 2.257

Tom|>craturo difference, degrees 1*'.

1000°

1.950
2.152
2.400
2.665
2.951
3.260
3.627
4.035
4.461
4.920
5.370
5.850
6.320
6.800
7.275
7.750
8.225
8.700
9.175
9.650

Increments 
per degree 

for total losses

Sq.ft .of 
pi|Mi Hur- 
ince, per 

lin. fl. Heat losses given in B.t.u. per hour, per square foot of 

bare surface, at various temperature differences.

(For finding losses at temperatures between those shown, the B.t.u. increments per degree uro given in light-face type between the main columns.)

Sq.ft, of
pipe sur­
face, per
lin. ft.

17.08 
19.00 
22,62
26.02
29.10

9 2.519
10 2.817
11 3.073
12 3.338
14 o.d.. .3.663

Loss per 
degree temp, 

difference

heat loss from bare surfaces 
June, 1936 (Cancelling sheet dated June, 1931)

16 o.d.. .4.188
18 o.d.. .4.716
20 o.d.. .5.235
24 o.d.. .6.286
30 o.d.. .7.854
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PRODUCTSPOWER
JOHNS-MANVILLE

Dimensions of Standard Wrought Iron and Steel Pipe

Trans*tne areaCircumferenceDiameter

luu, ou.uvv
340[ 94.610 I

Temp.
deg. F.

1150.1970.326.80212.0014.696.0

IN-3008
1037)

Printed tn U. S. A.

50.3
55.3
60.3
65.3
70.3

10.0
14.0

193.21
209.56

267.25
274.44 
281.01 
287.07 
292.71
297.97
302.92
307.60
312.03
316.25

90.63
73.52
61.98
47.34
38.42
28.04

982.1
971.9

969.7
960.1
952.1
945.3
939.2
933.7
928.6
924.0
919.6
915.5

894.7
891.7
888.8
886.0
883.2

Total 
heat of 
steam

1143.3
1149.5

985.3
1235.3
1485.3
1985.3
2485.3
2985.3
3191.5

500
600
700
800
900

695.36
705.40

Sp. Vol. cu. ft. per lb.

0.4456
0.3450
0.2765
0.1878
0.1307

850.8
816.8
813.0
833.8
825.1

Total 
heat of 
steam

1020.3
902.7

25.3
30.3
35.3
40.3
45.3

.3
5.3

10.3
15.3
20.3

75.3
80.3
85.3
90.3
95.3

90
95

100
105
110

40
45
50
55
60

15
20
25
30
35

65
70
75
80
85

0.2
0.5
1.0
2.0
3.0
4.0
5.0
6.0
8.0

,Tem2- deg. F.

53.14
79.58

101.74
126.08
141.48
152.97
162.24
170.06
182.86

213.03
227.96
240.07
250.33
259.28

11.000
12.000
13.250
15.250
17.250
19.250
21.250

3.068 
3 518 
4.026 
4.506 
5.047

Sp. Vol. 
cu. ft. 
per lb.

1526.00
641.40
333.60 
173.73 
118.71

26.290 
20.089 
16.303
13.746
11.898
10.498
9.401
8.515
7.787
7.175
6.655
6.206
5.816
5.472
5.168

.068 
088 

.091 

.109 

.113

1006.4
1001.0

996.2
988.5

911.6
907.9
904.5
901.1
897.8

9.638
11.146
12 648
14 156
15 856

1085.0
1096.4
1106.0
1116.2
1122.6
1127.3
1131.1
1134.2
1139.3

1150.8
1156.3
1160.6
1164.1
1167.1
1169.7
1172.0
1174.1
1175.9
1177.6
1179.1
1180.6
1181.9
1183.1
1181.2
1185.3
1186.2
1187.2
1183.1
1188.9

100.3
105.3
110.3
115.3
120.3
125.3
130.3
135.3
145.3
155.3

260.3
285.3
335.3
385.3
435.3

165.3
175.3
185.3
210.3
235.3

485.3
585.3
685.3
785.3
885.3

5 5840
6 9260
8 3990
9 9740

Il 9080

.4940

.6680
7990

1 0740
1.7040

115
120
125
130
135

1000
1250
1500
2000
2500
3000
3206.2

140
145
150
160
170
180
190
200
225
250
275 
300 
350 
400
450

338.07
341.25
344.33
347.32
350.21
353.02
355.76
358.42
363.53
368.41
373.06
377.51
381.79
391.79
400.95
409.43
417.33
431.72
444.59
456.28
467.01
486.21
503.10
518.23
531.98
544.61
572.42
596.23
635.82
668.13

3.882
3.728
3.587
3.455
3.333
3.220
3.114
3.015
2.834
2.675
2.532
2.404
2.288
2.0422
1.8438
1.6804
1.5433
1.3260
1.1613
1.0320
0.9278
0.7698
0.6554
0.5687
0.5006

Latent 
beat of 
evap.

8
8
8
8
8
II
8
8

8
8
8
8
8

8
8
8 
8
8

880.6
877.9
875.4
872.9
870.6
868.2
865.8
863.6
859.2
854.9

816.9
809.0
794.2
780.5
767.4
755.0
731.6
709.7
688.9
668.8
649.4
602.4
556.3
463.4
360.5
217.8 

0

1189.7
119Q.4
1191.1
1191.7
1192.4
1193.0
1193.5
1194.1
1195.1
1196.0
1196.9
1197.6
1198.1
1199.9
1201.1
1202.1
1202.8
1203.9
1204.5
1204.6

1191.8
1181.0
1167.9
1135.1
1091.1

1204.4
1203.2
1201.2
1198.6
1195.4

.133
110 
145 

.154 
203

10 996
12 566
14 137
15.708
17.477

4 131
5 215 
5.969 
7.461
9 032

3 296
4 333
5 038 
6.494
7.757

28 838 
38.738 
50 027
62.786 
78.855

2 904
2.301
2010
1 608
1.328

3.641
2 768
2 372 
1 .848
1-547

27
18
IS
14
14

3 ..........
3H--
4 ..........
4«...
5 .........

1.................
IK.........
IM.........
2>i'.

Absol. 
press, 

lb.

1 315
1 660
1 .900
2 375
2 875

.8-15 1 144 
1 549 
1.954 
2.589

9 621
12.566 
15 904 
19 635 
24 306

.864 
1.496 
2.036
3 356
4 788

Absol. 
press, 

lb.
Gauge* 
press, 

lb.

269 
.364 
.493 
.622 
.824

34 472
45 664
58 426
72 760
90 763

1 .358
2 164
2 835
4 430
6 492

Gauge* 
press, 

lb.

14 199
10 490

6 141
4 635

2533 000
1383 300
754 300
473 900 270.000

1.678 
2 244 2 717 
3.609 
5.793

1.049 1 380 1 .610 
2.067 
2.469

.375 

.375 
375 

.375 

.375 

.375 

.375 

.375

.280

.301

.322

.342

.365

.405

.540

.675

.840
1.050

6 065 
7.023 
7.981
8.941

10.020

4.896
4.652
4.432
4.232
4.049

20 813
23 955
27 096
30.238
33 772

19.051
22 063
25 073
28 089
31.479

0717 
.1249 
.1670 
.2500 
3327

9 431 
7.075
5 657
4 547 
3-637

1 245
1.077.949
.847
.756

166 600 
96.250 
70 730 42 910 
30 070

34.558
37.70041.62647 909
54.193
60.47666.759
73.012

.057 

.104 191

.304 

.533

2.22802 6790
3 17403 68804.3000

.577.501
442396
355

1 510
1 270 
1 010750
620 .495 .406

.344
435 .498 
.622 
.753

108 431 127 677 153 938 
201.062 254.470 31 I 159 
380.131 452.390

7.393 9 887 
12.730 15.947
20.006

Metal, 
•qua re 
inches

.630 

.5H 

.478 
.427 
381

19 470 
14.570 
II 310 9 030 
7 198

45 028 
48 985 54 560 62.570 70.580 
78.590
86.600

.917 1 047 1 173 
1 309 1 456

1 091
.955.849
.763.686

18 76223 271
28.54433 90740-483

1.7341.996 2 257 
2.519
2.817

.106

.141

.177

.220

.275

Internal, 
square 
inches

.347
.319
.288
250

.221
198

.180

.164

Nominal 
weight 
per fu. 
pounds

6.625
7.625
8.625
9.625

10.750

.216

.226

.237

.247

.258

1 272 
1.696 
2.121 2.639 
3.299

.129 
.229 
358
554 

.966

244
.420
.567
.850

1.115

Actual 
internal, 
inches

Nominal 
internal, 
inches

4 980
3 720
2 878
2 294
1 826

6. . .
7. . .
8. . .
9. . .

10. . .

External.
square 
inches

.325 

.299 
273 

.239 
212

.191 

.174 
.159

tearth of 
pspa ena- 
tau>m< |

External 
surfaces 

feet

Internal 
surface, 

feet

13-4010 11 5790 
16.0510 18 4070 21.2170 '23.1190 
.25 477027 8320

Latent 
heat of 
evap.

1063.8
1048.8
1036.3 
1022.2 
1013.2

Number! 
threads I

39 914
40 05543.98250 266
56*54962 83269 115
75 398

Length pipe 
per aq. ft.

Internal, 
inches

320.27
324.12
327.81
331.36
334.77

•Gauge pressures

. 11.750. 12.75014.00016.000

. 18.00020.00022.000 ,. 24.000 23.250

95-033 113.098 
137 887 182 655 
233 253 291 010 '23.1190 354.657 25 4770 
424 558 27-8320

Actual 
external, 
inches

11
12
14 0. D.. . .
16 O. D..
18 O. D.. . .
20 O. D... .
22 O. D. ..
24 O. D... .

3 500 4.000 
4.500 5.000 
5 563

11 M Il's ll'i 11’5 8

I.

3 073
3 3373 6634 188
4.7165 235
5.747
6.286

Nominal 
thick- 
neaa.

inches External, 
inches

Some Properties of Saturated Steam
Reprinted by permission from “Thermodynamic Properties of Steam" by Keenan & Keyes, published by John ITiley & Sons, Inc.

•Gauge pressures arc t... 
pherc —- 14.696 lb. per sq. tn.).

0.0858
, ................... , _____ 0.0503
indicated to the nearest tenth of a pound at “sea level” (one standard atmos- 
:r sq. in.). The author’s tables do not include a column of gauge pressures.

7.575 I
9 001 ‘

10 665 |
12.538 ;
14.671 I

PIPE DIMENSIONS AND STEAM TABLES 
December, 1937 (Cancelling IN-3003.3 tinted April,
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POWER PRODUCTS JOHNS -MANVILLE

Industrial Temperature Data*

-O-tlr

BWK35--------------------

B'ONXC-------------
1700

1650

ALUK'MUMj

JUmC-

LIAO-
- 000

n»aj 
tin ■

LCAD ALLOU-

1200

7A /

/
7

r z/pop Zi

-899- \7_ 2
■606

pfrp t LLLL /(?/✓ A T U.

both the boiler
■7

IN-3008

Printed bU. A A.

/

/
7~

i
V

J_ l_
6.00

ST 
•t:r

Nominal 
pipe size

Steam 
pressure

Temper* 
uture

(deg. F.)

-10.3 
23.4 
16.1 
12.03 
9.44 
7.65 
6.82 
5.38 
4.37 
3.55
3.10 
2.79 
2.38 
2.12 
1.93 

JlLVH ————

1600
1500

B.t.u.
IXJ83 

per sq. ft. 
per hour

100 
120 
110 
160 
180 
200 
212 
210 
267 
298 
320 
338 
366 
388 
406

56.6
97.5
142
190 
212
298.5 
331 
425
522.5 
611
737.5 
820 
960

1,079
1,184

49.6
85.4
124.3
166.3
212
261.5
293
372
458
564
616
718
840
915

1,036

Cross
4.72
4.47
4.78
5.34
5.56
5.70
5.56
5.97 
6.01 
6.06
5.81 
6.01 
5.96
6.66
6.95
7.15
8.60 
9.01
9.15

30 
50 
70 
90

110
130 
142 
170 
197 
228 
250 
268 
296
318 
336 

Tee
3.59
3.40
3.64
4.08
4.26
3.99
4.28
4.59
4.63
4.67
4.53
4.69
4.67
5.23
4.47
5.89
6.78
7.10
7.23

^7
7

8"
9"

]0"
12"
14" O.D.
15" O.D.
16" O.D.

3.148 
3.080 
3.762 
3.473 
3.665 
4.080 
4.087 
4.236 
4.170 
4.131 
4.475 
4.874 
4.913
5.228 
5.538 
5.622 
7.020 
7.470 
7.575

6.020
5.816
7.108
6.528
6.865
7.582
7.535
7.813
7.692
7.534
7.929
8.431
8.405
8.773
9.322

10.222
11.750
12.400
12.500

1.273 
1.172 
1.459 
1.363 
1.463 
1.619 
1.570 
1.624 
1.558 
1.497 
1.603 
1.733 
1.670 
1.762 
1.816 
2.010 
2.260 
2.430 
2.400

Flanged 
coupling 

0.93 
0.88 
0.95 
1.08 
1.12 
1.03 
1.07 
1.14 
1.13 
1.11 
1.019 
1.097 
1.067 
1.190 
1.220 
1.320 
1.465 
1.572 
1.600

Long- 
radius ell

2.59
2.49
2.68
2.96 
3.08 
2.93 
3.13
3.36 
3.38 
3.13 
3.15
3.697 
3.790 
4.200 
4.380
4.900
5.470 
5.830 
6.070

4.578 
4.425 
5.381 
4.968 
5.378 
5.815 
5.768 
6.001 
5.897 
5.851 
6.136 
6.177 
6.531 
6.810 
7.245 
7.987 
9.180 
9.680 
9.775

0
0
0
0
0
0
0

10
25
50
75

100
150
200
250

IIIB-
------------

1*00-

ItOO-

..... -■

iooo-

-500

5OQ_- _

3OO-, 

too-
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HlCalk ALLO** — - 
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■5OO———
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sI

Z 
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^7.
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CA»T HOM-------f

rC.IC-IMH-I I
M.C.CI-- ---------»
CA»T«*OmI
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1W 
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rooo

t I I I T ! I
1.00 2.00 SOO AOO ■50°

DOLLARS PER SQ. FT. PER YEAR

.....

§

£ 
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§ 
£ 
g

//y rm Ears PER SQ.FE rep
I '.P ^£0 -O E.YAUf£EQF±.

____ SQji-i

, r
Tim ALLfltl---------

Aren in sq.
Wasted, lb. ft. wasting 

1 ton coal 
in 1 year

RADIATION AREAS, TEMPERATURE DATA AND COAL WASTE
 December, 1937 (Cancelling IN—3005.3 dated April* 1937)

Extra heavy flanged fittings
2.950 
2.524 
2.674
3.230
3.410
3.807 
3.782
3.938 
3.831 
3.756 
4.031
4.318
4.321 
4.511
4.820
5.310 
6.080
6.430
6.475

Total Radiation Areas of Fittings
Standard flanged fittings

----------------Equivalent pipe length in linear feet----------

90-degree 
ell

2.31 
2.20 
2.35 
2.65 
2.78 
2.60 
2.85 
2.90 
3.01 
3.049 
2.950 
3.090 
3.090 
3.457 
3.610 
3.920 
4.470 
4.720 
4.820

Coal Wasted by Heat Loss from Uninsulated Surfaces
Temp.

Di If.
(deg. F.)

1900 Brazing 
1850. Vitrification of Sewer Pipe 
18<H) Blue Annealing Sheets 

Stainless Steel 
Vitreous Enameling 

Glazing China 
Carburizing 

Lead Hardening 
 Annealing Steel Castings

Annealing Springs 
Annealing Dies 

....Porcelain Enameling 

.Hardening Carbon Steel 
 1450. .Annealing Malleable Castings

Annealing Rolled Steel
1400 Annealing Nickel 

....Annealing Hi-Carbon Steel 
1300 Annealing Band Steel 

Annealing Wire 
Aluminum Melting 

Glass Annealing 
1100 Tempering Hi-Speed Steel 

..Annealing Nickel Silverware 
1000 Annealing Glass Lenses 

Reducing Iron Oro 
Melting points shown in chart as single temperatures are for elements. 

Alloys have a range of melting points due to variable composition.

1" 
Hi" 
H4" 
2" 
214- 
3" 
314” 
4” 
414" 
5” 
6" 
7” 
8” 
9” 

10* 
12' 
14” O.D. 
IS" O.D. 
16" O.D.

* Figure, indicate number of linear feel of pipe having an area equiva­
lent to lint of the Utting.. Area calculated Includes accompanying flanges.

Tile table shows the amount of heat energy lost, and coal con- 
sequent ly wasted, by the dissipation of heat through uninsulated 
surfaces. The calculations are based upon an available heat 
value per pound of coal of 10,000 B.t.u., which is equivalent to 
a boiler efficiency of 70 percent using coal with a calorific value 
of approximately 14,000 B.t.u. per pound.

'The figures are based also on continuous service, 24 hours per 
day, 365 days per year, with the average temperature of sur­
rounding air at 70 deg. F.

These compulations are very conservative, as 
efficiency and the heat value of the coal are high; a lesser boiler 
efficiency or inferior grade of coal would show even greater 
waste of fuel.

1-^2=^.

Temp. Heating Process
Above 2000 Deg. F.

28(10 Melting Refined Steel 
2600 Porcelain Burning

Melting Heat-Resisting Glass 
2550 Burning Fire Brick 
2500 Welding Steel Tubes 
2450 Copper Refining 
24011 Forging Mild Sleol 
2301).. .Melting Copper and Bronze

Melting Lead Gluss 
2251) Billet and Rivet Healing 
22(111 Brass Melting 
2I(KI. .High Speed Steel Hardening 

Below 2000 Deg. F.

Coal

per eq. ft. 
per year

IKIs
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J

Flat Transite Sheets
The outstanding fireproof and corrosion-resisting building sheet 

for partitions, ceilings, sidings and casings.

Roofing and Roof Insulation
Bonded Built-up Roofs, Ready-to-Lay Roofing, Insulated and 

Rot-Proof Roofs, for every type of industrial building.

Industrial Friction Materials
Asbestos brake linings, friction blocks and clutch facings of 

great durability, strength and heat resistance.

Transite Roofing and Siding
Transite products, composed of asbestos fibre and portland 
cement, are fireproof, weather-proof, corrosion-resistant and 
have great strength and durability. In the form of corrugated 
sheets Transite is used for maintenance-free roofing and siding.

Transite Pipe
For vents and flues, as well as pressure lines for water, gas and 

process liquors. Free from tuberculation and electrolysis.

Industrial Flooring Plank
The popular type of resilient industrial flooring. Made up of 

preformed asphalt slabs in red, brown or black

JOHNS-MANVILLE 
INDUSTRIAL PRODUCTS

In addition to Insulation, Packings and Refractory Cements, 
described herein, complete information and engineering data on 

the following materials may be had on request.

Transite Ventilators
Moulded stationary roof ventilators, with or without dampers, 

for fume-proof, weather-proof and fireproof construction.
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