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dry and add water later, The prepared slurry flows to cylinder 

vats which have paddle agitators to prevent settling of the 

slurry. The horizontal cylinders are covered with fine mesh 

wire screen and are operated at a speed which deposits a film 

_ .0£ stock .02 to .10 inches thick on its surface. This film of 
+ eee 

stock is transferred to a continuous felt belt which carries 

it to the accumiator roll. 

The ratio of asbestos and cement. in the stock slurry for 

pipe is approximately 15-20% asbestos and 95-80% cement and 

silica. A No. 5 grade crysotile fiber is used. A recent trend 

is to add some blue asbestos fiber to the mix to achieve greater 

pipe strength. Silica flour is also being added to the mix in 

plants utilizing the steam autoclave for rapid curing. A 

xeaction between the silica and the calcium oxide in the 

cement forms "Tobermorite," a long filament-like crystal which 

adds strength to the pipe. , 

| Mazza Process 

The Mazza Process is the most important commercial process, 

The basic difference between the Mazza machine and other wet 

processing machinery is its width and a mandrel which replaces 

the accumulator roll. Mandrels vary in diameter from 5 to 250 

inches. The large mandrels are mounted in pairs, one on each 

side of the machine so that while wrapping on one mandrel, the 

previously wrapped pipe may be withdrawn from the other mandrel, 

Because of the stock loading method of this machine, a higher 

density asbestos-cement product is obtained. 

___ UCC 007655 
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Morneni Process 

This process requires the lowest capital investment and 

utilizes a pasty mix of stock rather than a slurry. The mix’ 

flows by gravity to the mandrel which is an evacuated hollow 

steel tube. A backar roller maintains pressure on the stock 

as it is layered on the mandrel to the desired thickness. The 

mandrel and asbestos-cement pipe is then removed for further 

dewatering and pressure roll treatment before the pipe is 

finally withdrawa from the mandrel. 

Dalmine Process 

This process utilizes a narrow wet mechanical machine 

having a width of approximately 50 inches. An evacuated 

hollow tube mandrel is substituted for the accumulator roll 

‘end angled to the axis of the wet machine so the stock can be 

wrapped on the mandrel in spiral form, Thus, by moving any 

size mandrel back and forth before the wet machine, a pipe 

much longer than the machine width may be formed, 

Hiamanit Process 

Thig process can be used for the manufacture of concrete 

and reinforced concrete pipe, as well as asbestos-cement 

pipes. Its distinctive characteristic is the use of a roller 

_ process consisting of a system of rollers over which a cloth 

delt is run. The pipe mandrel is perforated and covered with 

fabric to prevent the cement mixtures from entering the 

' perforations when vacuum is applied to the mandrel. A quantity 

of thick stock sufficient for the required length and thickness 

UCC 007656 
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of the pipe is spread oa the cloth belt as a flat sheet. The 

pipé is formed immediately by the rolling operation, It is com- 

pressed by 2 pressure roller as the water is removed through the 

mandrel and from the outside surface through the cloth belt. | 

When rolling is completed, the core is replaced with an auxiliary 

core Which reznains in the pipe until it sets. 

In the United States, Johns-Manville Corporation has been a 

growing producer of asbestos-cement products, especially pressure 

pipe vnich is sold under their trade name "Transite." To examine 

in detail the economics of an asbestos-cement pipe plant, in- 

formation was collected on their newest plant. 

JOMIS-MANVILLE ASBESTOS-CEMENT PIPE PLANT 

Plant Description 
*» 

The most recent plant built in the United States for asbestos- 

cement pipe manufacture is owned and operated by Johns-Manville 

at Dennison, Texas. Jt was constructed by the Austin Company of 

Cleveland, Ohio at a reported cost of $10 million.* ‘The plant 

is situated on a 469-acre site on the banks of the Red River, which 

‘separates Texas from Oklahoma. -It adjoins the 1,300 mile man-made 

Lake Texoma, the ninth largest water reservoir in the world. 

The plant consists of five one-story steel, concrete, and 

corrugeted Transite buildings on a 469-acre tract. All the pro- 

duction equipment and process layouts were designed by the Johns- 

Menville general engineering department to performance specifica- 

tions of the pipe division. The new plant utilizes the latest 

“Note; This information was acquired by the UCC Purchasing Dept. 
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production techniques based on manufacturing experience dating 

beck to 1904 when Jobns-Manville first introduced asbestos-cement 

Trensite in flat sheet form and from 1929 when Transite was first 

fabricated in tubular shzpe.. 

The main plant building covers four acres. It provides nore 

thon 186,000 sq, ft, of manufacturing and warehousing floor space. 

(See Figure 1). The structure is of peak-roof, single-story design 

with reinforced concrete foundations and floor slab. The frame is 

of structural steel. 

The roof is of J-M corrugated Transite with built-in trans- 

lucent corrugated sectioas permitting direct outdoor lighting. 

The feature is carried into the wall construction which contains 

wide tranalucent sheets that make daylight operations possible 

inside the plant. , 

An area of 26,400 sq. £t. has been set aside in the main 

plant building for storage of raw materials ~ asbestos fibre, 

cement, and silica. A concrete slab and asphalt paved storage 

area of 185,000 sq. ft. is assigned outside the plant building 

for the storage of finished pipe products. ' Heating and ventilation 

is provided by unit heaters and roof vents placed strategically 

throughout the plant to equalize heating in the winter and air- 

cooling in the summer. Outside temperatures average 43° in ) 

January and 84° in July, with a mean anqual temperature of 65°, 

The main fuel source of the plant is natural gas supplied by 

a Texas Power and Light Company pipeline. Natural gas is used to 

fire the plant boilers and the sand-drying unit in the silica 

grinding operations. Oil stored on the plant property in a 10,000 

gellon tank provides an emergency fuel supply. 
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Compressed air is supplied by two 100-hp Worthington 

reciprocating air-compressors, delivering 650 cu. ft, at 

100 ib./sq. in. with distribution through a 4-in. pipeline, 

The air is used. to operate the Fuller-Kinyon conveying system 

and the pneumatic units of the production equipment, as a 

booster to the gas flame in the plant boilers, and in the 

silica grinding unit. 

Steam at the new plant is generated by two Union Iron 

Works MH-type package boilers delivering 30,000 1b. per hour 

at 150 p.s.i. Steam is used in the pipe-curing facilities 

ard heating units. 

Process water required for the plant is supplied from 

the Red River through a pumping station. Most process water 

is pumped directly into the manufacturing system. In addition, 

a@ small amount of water is draw to a 50,000-gallon water- 

sphere where it can be served inta the manufacturing process or 

sprinkler systen by gravity flow. Domestic water is supplied 

by an artesian well drilled on the plant property. 

Raw Material Preparation 

In the design of the plant, special consideration was 

given to the problems of handling and processing large amounts 

of bulk materials. The extent of mechanization of these 

functions is such that virtually no manual handling is involved. 

Instead, ingredients are transported by a system of belts, 

chutes, and pneumatic conveyors from receiving points, through 

intermediate processes, to automatic weighing and mixing equip- 

ment where final batches are prepared, 
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Que of the ingredients, silica, is prepared from sand in a 

special griding building at the plant. There, sand from incoming 

trucks ond railroad cars is dumped into a receiving bin. From the 

bin, the sand is fed to a bucket elevator supplying a surge tank. 

Discharge from the surge tank is to a gas-heated dryer which 

automatically deposits dry sand in a 200-ton storage hopper. 

Froa dry storage, the sand feeds out to a bail mill where it 

is ground into “silex," a finely divided silica. Finished “silex” 

is then conveyed pneumatically to a classifier screen where the 

groper production size is accepted and fed to a 200-ton storage 

bin. from this bin, the “silex” is conveyed pneumatically to 

tuo 80-ton process storage bins to await movement into pro- 

ductioz. 

Cement arriving either by hopper truck or railway hopper 

car is unloadad by gravity into bins. From these temporary 

storage areas, the cement is conveyed pneumatically into four 

80-toa process storage tanks, 

Asbestos fiber in various grades obtained from Canada, Africa, 

and Australia arrives at the plant in freight cars and is moved to 

storage by fork lift trucks. When required, the fiber is moved to 

a@ processing area where it is weighed, blended, and willowed. 

In willowing, the blended asbestos fiber is fluffed and mixed 

thoroughly. From the willow, the fiber is transported pneumatically 

to production storage bins, 

Pive Forming 

Two pipe forming Lines; one for production of pipes 10 feet 

long, and the other for sections 13 feet long, are installed in 

UCC 007661 
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the plant. Each line includes fecilities such as those illustrated 

in the flow diagran, Figure 2. In operation, prepared rav materials 

ere crown from tke storage tanks, weighed, and mixed to form a wet 

asbestos-cezent-silex mixture, The mixture is then fed te a tank 

at the input end of a pipe forming machine. 

in tke continuous pipe forming machine the wet mixture in 

tke tank, in the form of a Slurry, is transferred by a revolving 

crim onto en endless felt band. The material on the band is 

carried over vecuun ch2ocbers which remove excess moisture, and 

the resulting continuous sheet is carried beneath a pair of press 

secticns. To form a pipe, one of the press sections is actuated. 

Tzis places a steel mencrel in position over the sheet and lowers 

the press section onto the mandrel. As the mandrel rotates, the 

sheet builds up on the mandrel and a pipe is formed. 

With two press sections to a machine, pipes can be formed 

rapidly. This is accomplished by forming successive pipes in 

alternate press sections. Each press section may be set up for 

a different size pipe, or pipes of the same size may be produced 

in both press sections. 

“Mandrels and pipes discharged from the pipe forming machine 

next move to a calendering station and then to an electrolytic 

loosener, Jn the loosener, a direct electrical current is passed 

between the outside of each pipe and its mandrel by means of a 

line of conducting rollers that contact the outside diameter of 

the pipe along its length, The mandrel is grounded during this 

operation. Resulting flow of high amperage current through the 

pipe wall loosens the pipe from its mandrel without causing ex- 

cessive temperature rise or distortion of the pipe. 
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Mandrels and looseaed pipes pass, still assembled, through 

@ coist heat oven and thea to a mandrel extractor where the pipes 

and mandrels are separated, Mandrels are returned to the pipe 

forming machine oa a conveyor, and the pipes are stacked in 

curing trays. 

Curing and Finishinz 

After the pipes in the trays have undergone a short air curing 

period, the pipes and trays are placed in steam curing tanks. 

Under action of high pressure steam, the silica in the pipes unites 

chenfcally with the free lime in the cement and converts {ft into 

stable calcium silicates. This action improves the strength and 

corrosion resistance of the pipes, 

From steam curing, the pipes are moved to a finishing area 

where the pipe ends are machined for fittings. In this operation, 

automatic lathes are used. Following machining, the pipes are 

moved to a hydrostatic test stand, where they are subjected to test 

pressures equal to three and one-half times their working 

pressures, After visual and dimensional inspection operations 

have been performed on them, the pipes are moved to an outdoor 

storage area for further air curing and shipping. 

Capacity of the plant is 48,000 tons of asbestos~-cement pipe 

per year. Pipes range in size from 2-inch diameter by 10-feet 

long, weighing about ten pounds, to 16-inch diameter by 13-feet 

long, weighing about 1,100 pounds each. With the production 

methads employed in the new plant, output is about 30 per cent 

higher than that attainable with previous methods. Product quality 

cad uniformity have also been improved substantially, and ordering 

intervals shortened for customers in the southwestern states served 

by tke plant. 
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General 

The following information was acquired verbally from 

Mr. M. V. Friedlander of the Consolidated Atlas Cement Divisica 

of the United States Steel Company. Mr. Friedlander has been 

working in tha asbestoa-cement field for twenty-three years, 

is Chairman of the A.S.T.M. Standards Committee for asbestos- 

cement pipe, and has an intimate lmowledge of the Johns-~Manville, 

Dennison, Texas plant. 

Lengths of pipe which fail during the hydraulic testing are 

.cut into shorter lengths and retested, This breakage during 

testing causes 20% of the total plant production to be random- 

length pipe. The plant also suffers a loss in each pipe failure 

which amounts to twice the diameter of the pipe which fails during 

testing. For this reason, they do not like to produce large 

diameter asbestos~-cement pipe since the failure of a 36" section 

xesults in a complete loss, 

Information indicates that the personnel required to run such 

@ plant would be approximately 180 people, since it is kmown that 

a plant operating three machines had 250 employees and another 

plant operating one machine had 130 employees. A large number of 

employees are utilized in the quality control department, | 

The major operating difficulties apparently are due to each 

production shift feeling that they are better versed in the art 

of making good asbestos pipe than the preceding shift. As a 

result, machine settings and mix changes are apparently common 

from shift to shift resulting in variations in finished pipe. 

UCC 007665
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The major maintenance problems are involved in keeping all 

of the roller bearings of the pressure rolls in exact alignment, 

The normal mix for the pipe material is: 

50% Cement 
20% Asbestos Fiber 
30% Silica 

The amount of blue African fiber mixed with Canadian fiber 

dapends upon the product being produced. The high-pressure 

pipe contains a larger percentage of African fiber, whereas 

some of the thin-wall duct apparently contains none. Not all 

Canadian fiber is suitable for making pressure pipe. Johns- 

Manville uses fiber from their Munro mine in Canada, 

Mr. Friedlander also indicated that the plant was highly 

automated and that most of the old manual labor handling of 

the pipe has been eliminated, The pliant usually operates 

24 hours a day, 7 days a week, but apparently is cut to two 

shifts when business is bad. All finished product is warehoused 

at the plant and orders filled directly from the plant warehouse, 

The large sales volume sizes of pressure pipe are six and eight 

inch diameter, 

Processing Cost 

Processing costs have been estimated on a monthly basis, 

producing 4,000 tons of asbestos-cement pipe. 

UCC 007666 
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Direct Mazre2rials 

Power 1,255,000 KWH @ .O1 § 12,550 
Gas 60,600'MCP @ (0.16 9,696 

_ Cement 2,000 T @ 18.40 36,800 
Sand 1,200T @ 1.65 1,980 
Asbestos £00 fT @ 150.00 120,G00 

SUB TOTAL $181,026 

Direct Labor 

93 Men @ $420/mo. . $ 39,000 

Indirect Labor - 

87 Men @ $460/mo. $ 40,000 

TOTAL LABOR 

180 Men @ $440/mo. $ 79,000 

Indirect Materials 

$40,000 (Ind. Lab.) x 2 $ 80,000 

Expense 

40% of $159,000 (Lab. & Mat'is.) $ 64,000 

TOTAL MONTHLY PLANT COST $404 ,026 

Distribution Costs 

5% of Gross Sales 
$0.095/# Asbestos-Cement Pipe x .05 

x 4,000 Tons x 2,000 #/T = $ 38,000 

Home Oftice Overhead 

3% of Gross Sales 

$760,000 x .03 a $ 22,800 

Product Freight Cost 

3% of Gross Sales 
$760,000 x .03 ; $ 22,800 

No account was taken for African blue asbestos in the Direct 

Materials estimate, since it is added in varying amounts to the 

pressure pipe and not added to ducts and tubes. The asbestos used 

Nem re ee ere ne ee Can) aye ag REN Fe ere 
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vas considered to be Canadian #5 at the lowest quoted price of 

$120.00 per ton, plus $30.00 per ton freight delivered to Texas. 

Cement and send prices were taken from the August 10, 1961 ftssue 

of Engineer News-Record for the Texas area, 

Johns-Manville quotes only delivered prices on transite 

pipe; therefore, a freight allowance of 3% of gross sales was 

included as a cost. ) 

Plant Economics 

These economics are based on a reported. *$48,000 ton per 

year production of asbestos-cement pipe sold at an average price 

for all sizes of $0.095** per pound. All cost estimates are 

based on this production level. 

MMS $/Lb.of Pipe $/Ft. of 6" Pipe 
{130 P.I.S,.Press. 
15.3 Lbs. /Ft.) 

Fixed Investment 10,0 

Working Capital 2.3 

Total Investment 12.3 

Salas 9.12 0.095 1.45 

Ind. Mat'ls. 0.96 0.01 0.15 
Expense . 0.77 0.008 0.12 

Plant Cost Totel 4.85 0.051 0.78 
Distribution Cost 0.46 - 0.0043 0.07 
Product Freight Cost 0.27 0.0028 0.04 
Home Office Overhead 0.27 0.0028 . 0.04 
Total Costs 5.85 0.061 0.93 

Operating Income 3.27 0.034 @.52 

Depreciation ‘ 0.67 2007 0.11 

Net Before Tax 2.60 027 0.41 

R. O. I. 26% 

N. P. V, (25-Year) 8.418 

*xvaking Asbestos-Cement Pipe, Automation, October 1960. 
*kAVerage per pound sale price for asbestos-cement pipe disclosed by market 

analysis by J. A. Connors. 
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The above cost figures give an annual operating cost of 

$5,856,000 or $2,928,000 for one-half this productioa. | 

Mr. Friedlander quoted an annual operating cost of $2,980,000 

for a one machine plant, from an actual engineering estimate. 

This provides a very close check and adds to the validity of the 

costs estimated above. 

Caczital Estimate 

A One "Pipe Machine” Asbestos-Cement Pipe Plant 

Land $ 80,000 * 

Buildings , 700,000 * 

Roads . 20,000 * 

R.R. Sidings | 24,000 * 

Storage Area 28,000 * 

Power Sub Station . 44,000 x 

Fire Protection 22,000 * 

Sewer and Treatment , 22,000 « 

Storm Sewer , 12,000 * 

Water Service 9,000 * 

Process Sewers 10,000 

Equipment 1,978,300 * 

Equipment Installation 2,472,875 

Total 5,422,175 

Engineering 15% 813,325 

Total , 6,235 ,500 

Contingency 157% 935,300 

Grand Total 7,170,800 

Two "Machine" Plant - $7,000,000 x (29-6 =z $10,600,000 
Reported Cost of the Dennison, Texas Plant) 

*Furnished by Mr. Friedlander from an actual engineering 
estimate, 
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Equipment Estimate * 

Quaatity Description Cost 

1 Fork Lift Truck 4,000 Lbs. $ 5,000 
1 Fiber Mixer 19,000 
1 Fiberizer 13,000 
2 Fiber Bins 29,000 
1 Dust Collector and Ductwork 25,200 

ee Bulk Handling System - Silica and Cement 134,000 
1 Elevator to Mixers 8,000 
1 Double Mixer 19,000 
1 Pipe Machine - 4" to 16" pia, 13' length 

pipe and auxiliaries 218,000 
400 Steel Mandrels 4" to 16" incl. 29,500 

1 Mandrel Loosening Equipment 12,600 
lL Mandrel Pulling and Return Equipment 39,400 
1 Mandrel Sandblasting Machine 12,000 
1 Fiber Recovery System from Scrap 31,500 
3 Save-All Tanks 20,500 
1 ‘Shower Water Tank 6,600 
2 Shower Water Pumps 9,200 
1 White Water Pump 4,200 
1 Dorr Thickener and Pumps. 27,300 

96 Pipe Autoclave Trucks 88, 500 
12 Coupling Autoclave Trucks 6,300 
3 Autoclaves 7'6" x 150'o" 236 ,000 
2 Platform Lift Trucks 20,000 ibs. 52,500 
2 Pipe Lathes 4" to 16” 122,000 
-2 Flex Testing Machines 11,000 
2 Hydrostatic Testing Machines . 59,000 
1 Random Length Saw : 14,100 
1 Pinishing Lathe Overall Length 9,400 
1 Coupling Cut Off Machine 14,700 
Ll Coupling Lathe 4” to g" ; 21,000 
1 Coupling Lathe 6"" to 16" 22,000 
1 Coupling Hydrostatic Testing Machine 17,000 
1 Fork Lift Truck 4,000 lbs. 5,060 
2 Overhead Cranes (5 Tons) . 37,800 
1 Dump Truck Scrap , 8,400 
1 Dust Collecting System Finishing Department 60 ,000 

Machine Shop Equipment 52,500 
Spare Parts 27,300 

2° : 20,000 lbs. Boilers and Auxiliaries 189,000 
Quality Control Equipment 12,600 

1 Air Compressor : 10,000 
Process Piping 85,000 
Power Wiring 92,400 
Piving Steam 20 ,800 

. PB. ing Air 10,400 
. Papang Service Water . : 10,000 

$1,978, 300 

*Furnished by Mr, Friedlander from an actual engineering estimate. 
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