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PLANT REQUIREMENTS
FOR MANUFACTURE OF

ASBESTOS-CEMENT SIDING

INTRODUCTION

As indicated by the name, asbestos-cement products are made by com-
bining asbestos fiber and Portland cement. In same cases, other
materials such as silica and coloring matter may be added.

In the United States the market for asbestos-cement products is very
large and is still growing rapidly. This favorable situation has
grown from the fact that these products meet many of the needs for a
construction material thatv is useful in form and appearance, with
excelient physical characteristics, is camparatively inexpensive and
with excellent resistance to damage.

GENERAL ASSUMPTIONS

In order to make realistic estimates in this uwamual, certain assump-~
tions are made. These are:

1. The costs oi the building and general facilities
are based on United States prices.

2. 'Material costs are based on sizes and specifica-
tione of materials used in the United States.

3. ILsbor costs are based on the average for the
industry as recently published by the United
States Bureau of labor.

4. Adequate power and water are available at the
plant site.

5. Adequate transportation facilities are available
at the plant site. ,

6. The plant operates three 8-hour shifts a day,
five days a week, fifty weeks per year.

7. No special provision is made for the training of
new personnel. It is assumed that learner's
rates are paid in such cases.

8. The following items camnnot be estimated realistically:

A. I1and value

B. ‘Distribution and selling costs
C. In-freight and ocut-freight

D. Taxes




While general estimates will be made of each of
these items, for the purpcse of campleting cost
estimates, adjustment should be made in accord-
ance with actual local costs.

In fact; all cost estimates contained in this
report should be adjusted to conform to iocal
conditions.

9. Columns are provided in the tables included in
this report to facilitate the conversion of cost
ﬁgu.res to conform with local costs.

MATERIALS AND THEIR SOURCES

ASBFSTOS

Asbestos is the name applied to a group of fibrous materials found in
natural form in rock formations in many places throughout the world.
It is unique in that it has same of the characteristics of silk and
wool and yet will not buwrn.

Asbestos is mined both fram underground mines and fram huge open pits.
The fibers are separated fram the rock and sorted into groups by length
in large mills. The longer fibers are the most valuable and are used
in textile manufacture to make unburnable cloth. The fibers too short
for cloth are used for asbestos-cement pipe and the relatively short
fibers go into tke other asbestos-cement products and into heat insula-
ting materials, such &s steam packing, brake linings, clutch facings
and fireproof elecirical insulation.

 There are many arieties of asbestos. These differ considerably in
camposition and also in physical characteristics. Chrysotile consti-
tutes 95% of the world production. Its fibers are strong and flexible.

Species other than chrysotile that are available for significant use are
of the Amphibole mineral group. The important varieties in this group
are Anthophyllite, Tremolite; Amosite and Crocidolite. Anthophyllite
and Tremolite fibers are usually brittle and weak. Very little of these
two varieties are used internationally. Amosite and Crocidolite occur
usually in Africa and are used in large quantities.

Ch:qsotile Asbestos

Chrysotile asbestcs is a hydrcms magnesium silicate, the chemical formulsa
for which is 3 Mg 0. 2 SiOp, 2 Ho0. It is a fibrous form of serpentine.
Both (OH) the water of constitution and (H;0) the water of crystalliza-
tion are found in chrysotile asbestos. The proportion of the components
vary in the fibers that come fram Jifferent locations. Thus in Canadian
chrysotile there is a greater proportion of the water of crystallization
(H,0) vhile in the Rhodesian chrysotile the hydration is due mainly to



the water of constitution V(OH} . This difference may explain the tre-
mendously greater electrical resistence of the chrysctile asbestos from
Rhodesia than that of the Canadian chrysotile asbestos. In general,

chrysotile asbestos is more constant in quality than are other asbestos
varieties.

Amphibole Asbestos

The precent recognized formula for the above group is now

2 Cal0. 5 Mg0O. 8 S105 HoO although previous to 1916 the formula as put-
lished was CaO. 3 MgO. k4 Si0,.

All smphiboles contain water of crystaliization. The water content of
amphiboles is low (only 1 or 2%) whereas there is 144 water in chrysotile
asbestoe.

Amosite Asbestos

Amosite asbestos contains up to 40% iron oxide. It has rather strong
fibers. It comes fram Africa, fibers attain lengths of 12 to 15 inches.

Anthophyllite Asbestos

In anthophyllite asbestons, ferrous iron may replace magnesium to a max-
imm of 26.5%. However, in this case theMngmﬂdbeashighas]lS%
The MgO content varies from 5 to 50% while the Cad content averages .5%
and rarely exceeds 2%. Aluminum often replaces the Mg0 and the Si0ds
and often attains 5% and sametimes as much as 10%. Its fibers are weak,
not flexible and often crumble when touched. ‘

Tremolite Asbestos

In tremolite asbestes sodium sametimes replaces the calcium. Iron and
aluminum sometimes replaces the magnesium. Aluminum may replace a small
portion of the silicon. The tremolite asbestos fibers are usually weak
and brittle but sametimes the converse is true. The fibers are very
silky and grey to white in color.

Both tremolite and anthophyllite asbestos are superior to chrysdtile
asbestos in resistance to chemical reaction.

Crocidolite Asbestos

Crocidolite asbestos, meaning “wooly stone" {called blue asbestos), has
the formula 3 Nap 0.6 Fe 03. 16 SiOs. HoO. Potash msuy replace the
sodium, manganese or magnesium may replace the ferric and ferrous iron
and gluminum may replace ferrous iron. ,

The replacement of the standard elements by other elements in the
Amphibole fibers changes the properties and physical characteristics.
This is also true of the effect of impurities in the fibers.




LOCATION OF DEPOSITS

cm-,ysotne Asbestos
chrysotile a.sbastos can be found 1n'

1. ,United States - only two states, Vermont and Arizona,
. are consistent producers, the largest amount coming
~ from Vermont. In Arizons the deposits are 40 to 60
‘milesﬁantherailroads, vhichneanshigztrw:king wy,
~ ccsts for long hanls. With high mining costs, only, o
' highest grades of asbestos cre. produced. G

2. Canada in British Colmbiaandﬂew?amdlandﬂzere
 are deposi‘bs vhich need develo;ment. Depcsits near
 Quebec and about 325 miles northwest of Ottawa are o
fminedbyopenpitmethods L

: 3.':' Russia : ‘ : . _

B e Rhodesia - similar to that found in Russia and Canada, ‘
5 2$to30$isofspinninggradeascanparedtolessthan
'B%inCanada '

5. Ttaly - over 22,000 tons of tremol:.te and. cm'yso’bile :
: ,asbestos produced a.nnnal]y Lo ; ,

6. India. - small prodnction of gaod quality

T 'Japa.n - amoderate supply is mlned and used chieﬂ,v in
: the asbestos-cement products 1ndnstry

8. Cypru;s = canpnses only 1 to2$ of the rock content --
90% is available for shirgle productian. It is unimpor-
' tant :Lnternat:.onal]y

9. ,China has produced over 20,000 tons per year, but at ‘
present this source of supply for world trade is uncertaln

~ 10. Natal - small operation.
11. Venezuela - sma.'l.l amount.

12. Australia and New Zea.land produce a few knmdred tons
‘ anngl]y. ‘

13 | Svitzerland :
gnhibole asbestos

Finland

Mosite As’bestos

"‘ransvaal mmnal prodnction 30,000 tans

‘ -t]. o




Crocidolite Asbestos

1. Bolivia - aama.liamonnt isprodnced,hxtdue‘to
the sixmonthrainyseasonoperatimsmwb
continuous.

2. Cape ofGoodHope largest depoaits found, in
vhichlowzoiorthewberialismmtm' ;
spinning. :

Asbestos is received in 100 pound burlap bags which are nsrked with

the grade mmber and letters. The asbestos used in the United States

for the manufacture of asbestos-cement products is of the chrysotile
variety which cames primarily from Conada, and a little ﬁmVemmt.‘w'

Detailed specifications and prices far asbestos are presented at the :
end of the section, "Milling Asbe

POMIMDCMT

In the United States, Portlsndcaent for largeplants is shipped

in special railroad cars. For small plants it is usually shipped

in heavy paper bags contalning one cubic twtmdweighing%pmnda
Export prices are usually quoted in barrel lots, each barrel weighing
38C pounds. Current New York and.PhiladelphLia prices are$h.00p¢n-

barrelor$l.00perbag ;

Since the presence of even a mmall smount of moisture can cause the
cement to "set", it is inperative to keep the cenent perfectly dry.

OOIORING HATTER

For the green color, chrmim oxide is usually nsed, the price ran’g-
ingfran30centstoh0centsperpmmd

For the brown color, ferric oxide, costing from 6 cents to 16 cen‘t:s
‘per pound, is usually used.

THE MILLING OF ASBESTOS

Because some asbestos mines are not equipped to mill fheir‘ 'product 5
before shipping to their customers, a description of the n:!lling ~
process is included at this point.

Generally, the chrysotile asbestos that is used in the prodncts pro-
posed is found associated with gangue material of serpentine or
serpentine and limestone. As chrysotile also is serpentine, neither
chemical cmposition nor specific gravity can be utilized as a basis
_for separation. The property that makes mechanical separation of
chrysotile possible is the fibrous structure. This permits it to be
openedordividedbyimpactintoseparateﬁm,ﬂmsmkingit -
menabletosepuationﬁantheganguebysmmngmdwmmﬁm-

-5




'uwmm,mmmsmmnmuumnadm
‘to only their minimm sige (which is well known), the minimnm
size of the asbestos fibers is limited only by the delicacy
~ of the machinery employed in the separation or splitting of
 the fibers. Fibers fram different locations will split dif-

“«‘rerently

mmo:rchrysotueaabestosdspmdsmgelyupmthe
 length of the fiber, 1fﬁber3/8"1mgiswrﬂx$moper o
ton, fiber 3/4" long is worth $400 per ton. This means that
‘breskingaﬁberinbalrdestroysthree-fmxﬂwofitsvﬁne
The most important factor underlying the milling of asbestos,
. therefore, is the separation of the fiber from the rock with
“the minimum breakage of the fiber. The greatest care must be
~ taken in this work for the longer the fiber the greater is
the fiber value. The best machines break the rock effective-
'J.y,thusreleasingﬂzeﬁberthaefrm,yetspuetheﬁher
unnecessarily rough treatment. Modern machines are designed
to remove the separated fiber after each crushing operation
to separate the sand from the fiber as soon as it is formed
and to keep hard barren rock out of the mills. If the fiber
already freed fram the rock enters the next crushing umit
~ﬂmgviththesandmdrockﬁapents,itwiubebrokenin—
‘boshortverl@nsths,thuslosinsm

Aabestos milling consists of coarse crushing, drying and re-
in successive stages, each step being follcwed by
‘screening and air separation of the fibers firam the rock.

A peculiarity of asbestos milling is the sbsence of any known
method of testing the quality of the mill feed. A rock that
appears to contain little fiber may yield a fair return; com~-
 versely, one that appears promising may produce a low recovery.
Although the percentage of recoverable fiber in a rock camnot
be predetemmined, the actual yleld cas be calculated from the
mill cutput. A fair estimate of the value of the fiber bear-
ing rock can be cbtained only by making a test run in a com-
mercial mill.

Preparation of Crudes

The rock is broken free of the larger fiber veins by sledging
- and the masses of fiber are sorted by hand. The fiber with
sane adhering rock is dried on steam colls and taken to the
. cobbing sheds where the fiber veins are flattened with a hand
hammer, freeing them from the adhering rock. This is then
sorted by hand, the process being called "hand cobbing”. The
separated dust rock and short fibers are dripped under the
~ bench, the remaining high grade fibers are classed as crude

.6 -



No.lotmterialiayh"andm,mdaserudeno.zun-
teiial is 3/8" to 3/h4" in length. To seperste further the
short fiber and rock dust, crude No. 1 is screened on a flat
shaking screen with 3/8" holes and crude No. 2 on one with
3/16" holes. meﬁbmarethenhaggedin.jntebaasofme‘“
hundred wound capacity. Fram 5 to 209 of rock fragments, the
dust and the short fibers still remain in the crudes as soléd

and these impurities are separated at the factory where asbes-

tosprodmtsmmfacmredormeretheubemuﬂned

I’relininary(!mhmg
Rockfranthequarryornineisd:-pedintos “slulice” that
holds several carloads. The bottam of the sluice has a rail-
road rail grizzly that provides & by-pess for "fines". The
pﬁmrycxushufeedﬁvat&eslnieeiscmimlledbyms
of the finger grate type that may be moved up and down. A
Jaw crusher with a 36" web by 24" opening set for a kb to 6"
discharge is usually the primary breaker. Other size units
are ewmployed as needed. Crushersdischargetopiekingbelts
uhereliberatedcmdesamrmedhyhaxﬂ

Drying

The rock a3 it is delivered to the mill contains considerable
moisture -- in winter even ice and snow ~-- and it must be Lo
dried for proper milling. Standerd rotary driers are usually

used. The shells 40 to 60 feet long, 4 to 6 feet in diemeter
are inclined at a 7 degree angle. The material is lifted by

a series of blades and allowed to fall through the current of
hot air that is blown through the shell. Producticn ranges
mmwéotmspahmandthecostofoperaﬁmism
4 to 18 cents per ton. :

Stackdriersreplacetherot&rydriersamﬁaremem-
" cal. These are 50 feet tall by 7 feet in dismeter. Rock is
- elevated to the top and pesses to the bottom, falling over a
series of grids. A current of heated air is circlﬂn:kednp
through the falling material. ‘

Storage

Alm‘gesupplyofrockimnesregularmlfeed Bi.nsha;ve
a capacity of fram 25,000 to 150,000 tons. Bydrsvingroek

Mseveralgatesatoneﬁne,nsterialorthes-emela:ﬁte
gize and fiber content is obtained. L




;'mmmumasmvmuymaammmmww
ing milled. Amodmmmmmumomzwmm-
berroundinaottmc.k smmumaﬁmmw
; crusher, rolls, Symons cones, or hammer milis. A straight im-
,‘Mmtmmm&eﬁmisWMQMww
‘mactimuhichwahortentheﬁber Kencemn.smlmsdesirnmg
‘thamjnpactu‘uls

g,mmmm&umwmmmm~

i Gr:lzz]y in rock sluice
2., Jew crusher : ‘
3. Drier '
4. Grizzly, ﬁ.neatosczmsnmduthm:l.m
5. Gyratory crusher : :
6. Screens uith suction

T+ Rolls , e
8. Screens with suction
9. Jumbo |
10.  Screens vith suetia: :
11. Jumbo

12. Screens with suc‘tiw
]-3‘ : Jm

1k, Screens vith sw.ti.cn;
15. Jumbo

16. Screenavzth suction

IT. mmmmtmm‘
18. Floats bin

19. Sand to dump

k~5metz~eedﬁhermstberenovedafteruchmshing
AJtnboisahorimtaldnnGtoBfeetlangmdaktowimhesindim

smeter. Beaters attached to the horizontal shaft consist of ams that
support manganese-steel hammers. These hammers are set at intervals of

6 to 8 inches along the shaft and clesr the inside of the shell by sbout

- 1/2 to0 1 inch. They are turned at a slight angle to direct the oroken
rock toward the discharge end. meahartrctatesabhmtoﬁoohp.m.,
dependinguponthen&meortherockbeingm :

Mutminga&mbo,&emckmbemtombymeur
several types of cyclone machines. The Iaurie cyclope consists of a
cast iron chmmber in which two beaters shaped like ship propellers are
driven in opposite directions at 1700 to 2000 r.p.m. In the Pharo cy-
clonethebeatersrevolveinthesmdreeﬁmmﬁtbersbeotdis—
charge is controlled by gates. mmmummm,‘
but the axis of the beater arms is vertical. . ,



WWMmmWMMW

times vibrating screens ere employed. Sizes are ususlly 3 toSM“I‘
vide and 8 to 12 feet long. Scrmﬁthmmtoslaﬂmnm_,

- larger 3o the geparating known as "scalping”. Smaller holes down
tul! "musedtmtheﬁmtmml Uimmemwithf&to

mcmemkand‘hhelmserﬁbersrw.nmthemmm
fines peass through the openings. The shaking action brings the £fi-
,mwmmdmmﬁmwmunmw

the air-suction equipment that will be described later. Thus each
screen supplies three products: (1) fines thst pass tixrough as
va.ste; (2) mmwwwmm ‘and (3)

'k‘nentspasstothenutﬁberizingumit. L ; ;

‘mmm

mmmmmwmmdmmammw

untsmﬁemismdhwﬂr-mﬁmmmmtem‘f

- the principle of a vacuum clearer. mmcrmmcﬁmm‘

i3 3 to 4 inches vide and extends across the screen. The area of
kthisslotisnsuaﬂytbesmeasﬁwbatﬂmyipeinﬁovbichitemd‘ :

‘verges, vhich ranges fram 12 to 20 inches in dismeter. large fens

produce the necessary vacumm, a 10 to 15 horsepower motor being re-

quired to drive a fan giving the necessary lifting power for a pipe
- of 15 inch dismeter. The air current sweeps the fiber from the
mmmesitwmmswmmw,

- where the suddenly-diminished rate of flow permits the fiber to
fall to the bottom of the chamber. The dust-laden air from the :
fans is blown into dns®: chambers, and the fine uaterials that set-
tle there are returned to the mill, where the longer fibers are
semtedandtheextmlyabnrtgaﬂeambamﬁaxﬂaﬂdas
"floats". '

Ebeasbemmerisgradedmmﬂmgtolengthmmm
Bfeet]mgandﬁ_nchesindiaeter, ﬁtteavlﬂ;vizee]nﬁh

msmmammmmmmmmm
shorter fiber through the screcn. One type of machine consists of

‘astutimm.nuhichmepaﬂdz;esmm:bhoomm:.pm.w
paddleﬁpsmtuisteduhamuang]etow;ﬂmatm- L :

' tim,sﬁichwxsestheﬁbertotrmlthrwghthemehim In




veyedito ths storem ﬂba'e 1.1; :I.s bamed

' ;,,~ ’§1!.~.3/1;“ x 3-1/2" deep, and a means for v'brating thea.

30.3 - Mm‘«m/

;aecentric is connee*bed

 for two mimites, giving a horizontal shaking movement
~ to all the boxes. The weight of material in each box
~ 1s veighed. Box No. 1 contains the longest fiber, the

;mmno.h thehighesthegmaem, therefore,

‘mined by the above test. Thus, if the fiber purchased
is specified as 3-6-5-2, it means that in a sample of
16 ounces for an average of the lot, 3 ocunces remained

scre=n No. 3, and 2 ounces in box No. 4. This would
~ No. 1 nor on screen No. a,lzamesmau-eenxo. 3,

Lo !.sthemnberotmmesofthediffeunt..mgthsoﬂ?as—
'beetoainapamdmmhased

One pqm& of ubeatos ﬁ.ber is plaeed on the top b:w |
~ vhich is covered. The eccentric is run at 300 r.o.m.

. ";'mﬁ.bersaccm-dingtalengthmmmm.;
2 snd Fo. 3,mdthevmahnrtestdxwmtobcxm. B,
' Of course, the more fiber on No. 1 screen and the less

‘!mespeciﬁcatimsforthewrchaseotﬁberaredem“
~ on screen No. 1, 6 cunces on screen No. 2, 5 ounces on

~ and & ounces in box No. k. This mmbered designation

‘othermhiws, thetrmlmmen:hwsr.p.m G

ad ﬁmmmtcmm Wﬁber in e

le to test i ;;“;:fw(maz) ozmmumg‘ |
Ll r oty =n sl s L
myuwa Itmnuorrmmodmmzholla“x"

: 'nxese ‘boxes, superposed, are mmbered from the top down

“ 1, 2 3, and b, The bottom of box No. 1 hes a 1/2"
dia;:ercrme 105"; No. 2 - k-neshwi,re i

"*tonr"'bms is ‘plwed an a table to uh:t.ch a pom-drim_

' cost more than 0-0-12-4, of vhich none will be on screen




The standard classification of Canadian and American
asbestos is dividedintoninegmupsamlee.hm
is divided into grades.

Crude asbestos is defined as "hand-selected, cross-
vein material essentially in its native form".

Milled asbestos is defined as "all grades produced by

mechanical trestment of asbestos ore”. Except for the

very iowest grades, which are based on the weight per
cubic foot, all milled grades in the United States and
Canada are passed on the results of tests in the
standard testing machine described above.

A camplete description of standard grades of Canadj.an
asbestos are shown on pages 12 and 13.

PRODUCT SPECIFICATIONS

The finished asbestos shingle is 12" x 24" and has 5
holes punched for nailing. The material specifica-
ticns are shown below:

Base Veneer
S K Asbestos ‘11;;{5 1 %
Portiand Cement | T6 % 83-1/2 %
Inert Metter (crushed scrap) ic % —-—
Coloring Matter _— 21/ 4

The material cost is based upon producing one half col-
ored shingles.




Standard
Vesignation
of Grade’ Description
Crude Asbestos
Crude No. 1 Consists of crude 3/4" staple and longer
Crude Fo. 2 Consists of crude 3/6" steple up to 3/4"
Crude Run of Consists of unsorted crudes |
Mine :
Sundry Crudes Consists of crudes other than above specified
Milled Asbestos
Spinning or Consists of fiber testing 0-8-6-2 and over
textile fiber : ‘
Shingle fiber Consists of fiber testing below 0-8-6-2 and
including 0-13-93-5
Paper fiber Consists of fiber testing below 0-13-9%-5 snd

Waste, stucco,

~or plaster

Refuse or shorts

Cravel and stone

including 0-0-8-8

Consists of materisl testing below 0-0-8-8
and including 0-0-63-93

Consists of material testing 0-0-5-11 and below
and including maierial testing below 0-0-1-15
and specified as weighing 35 lbs. or less/cu.ft.
loose measure

Consists of such asbzstos mill products as sand
weighing over 35 1ts./cu.ft., loose measure,
and under 75 lbs./cu.ft., loose measure, and
containing a preponderance of rock

Consists of such asbestos mill products weigh-
ing over 75 1bs./cu.ft., loose measure |



SUBDIVISION OF GROUPS OF MILLED ASBESTOS

Group

No.

Designation

of Grades
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.ft. - loose measure
[cu.ft. - loose measure

/

ft. - loose measure
35#/cu.ft. - loose measure

Cu.

20#/cu
2
3
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.ft. - loose measure
u.ft. - loose measure

/
/

T5#/cu.ft. - loose measure

Lof/cu.ft. - loose measure

L
2

2FREC

0 VDO @D

Over T5#/cu.ft. - loose measure

Fiber is packed in bags of 100 to 125 pound capacity which are

marked with grade letter and mmber.



MANUFACTURING UNIT

. One square, containing 57 shingles, is the unit used in an as-
bestos cement siding plant.

PRODUCTION CAPACTTY

The equipment described'in this manual will produce about
11,12k squares of shingles Eer month, each square containing
57 shingles. Since about 75 per cent of the total produc-

tion is usually imperfect, the monthly production of salable
product would be about 10,300 squares.

COST OF MATERIAL

One square contains 57 shj.ngles',kwith an average weight of
each shingle of 3 pounds. Allowing for 1C per cent moisture,
the average weight per shingie would be 2.7 pounds.

Therefore, the weight of materials per square would average
57 x 2.7 pounds, or 153.9 pounds. The monthly weight of ma-
terials would amount to 11,124 x 153.9 pounds, or 1,711,984
pounds. This equals 856 tons of material per month.

The percentage distribution of materials required, besed on
one half colored shingles, is as follows:

Cost Estimated Actual
Tons per Monthly Monthly

Percentage Required Ton Cost Cost
S K Asbestos 14,00 1n9.84  $1bo  $16,778
Portland Cement 79.75 682.66 24 16,38 T
Coloring Matter 1.25 10.70 k6o 4,922
Crushed Scrap 5.00 42.80 -0- =-0=

Totals 100.00 856.00 $38,08%

The annual cost of materials would be 12 x $38,08k, or about
$457,000.

- 1k -



THE MANUFACTURING PROCESS

In presenting the process of manufacturing asbestos-cement
siding, it has been assumed that the asbestos as received has
already been milled.

Asbestos-cement products are manufactured by either the d:ry-
process or the wet-process.

In the dry-process, the asbestos, cement, inert filler, and
coloring agent are mixed in a cylindrical mixer which is pro-
vided with paddles. The mixture is spread on an 18-inch con-
veyer belt and sprayed with water at 180° F. Rollers campress
it to the rejuired thickness and a rotary cutter separates it
into individual shingles. The shingles are piled in stacks,
separated by steel pallets, and squeezed in a hydraulic press
at a pressure of 20,000 pounds per square inch. They are then
cured, trimmed, and punched for nailing.

In the wet-process, asbestos fiber and Portland cement and wet
filler are mixed dry and then dumped into a wet mixer which
contains e large quantity of water; or the "furnish", as the
ingredients are called, is, without previous dry mixing,
dumped into the water in the wet mixer. The contents are thor-
oughly sgitated and the resulting mixture is called a slurry.
Poriland cement thus mixed with a large quantity of water does
not lose its capability of setting at a later stage when most
of he water is removed. The slurry flows by gravity or is
pumped to the Hatscheck machine where the solids in the form

of a thin film are deposited on a formming drum which keeps
turning until succeeding layers or laps of the film build the
deposited solids up to the required thickness. For siding
shingles, a few laps will suffice to make the required thin
sheets. For asbestos-cement pressure pipe, several laps or
layers of this laminating process are required, and tremendous
pressure nmust be applied during the lamination. - The wet meth-
od has been selected as the most suitable in this instance.

The siding is usually made in the form of shingles, each of
which is 12 inches by 24 inches. ;

The raw materials are carried up from the storeroom by bag con-
veyor to the mixing floor.

Four batches of furnish are made per hour. A batch um con-

tain slightly more material than is necessary to keep the form~
° ing mechine operating for 1) minutes. The bags of material as
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required by the formula are grouped together. As the asbes-
tos is in bags of 100-pound capacity and the coment is in
bags of 94-pound capacity, there is little or no weighing tc
be done. The batch of furnisi: is dumped into the wet mixer
after the water required has been put in. The smount of wa-
ter will be varied as experience shows necesgsary to make the
slurry of the desired consistency. The wet mixer is a hori-
zontal tank L2 inches in dismeter and 6 feet long. Paddles
attached to a horizontal shaft revolving at 20 to 30 r.p.m.
agitate the contents which fill the mixer to a height of 2%
inches. This mixing continues for five minutes, at the end
of which time the contents or slwrry, conbtaining 8 to 10 per
cent solids by weight, is dumped into the "stock chest”. The
stock, or slurty, flows fram the stock chest by gravity into
- the vat of the Hatscheck machine. The level of the slurry in
the vat controls the flow of additional slurry into this vat
fran its stock chest.

In vat "A" is a perforated bronze cylinder "B", 2000 perfora- -
tions per square inch, with solid ends. The cylinder, which

is 36 inches in dismeter and 57 inches long, revolves by the
pull of a woolen felt belt "C" which is 52 to 54 inches wide.
The felt belt is pressed against the perforated cylinder "B”

by a rubber couch roll "D" above it. The couch roll weighs

300 to 500 pounds.

Bk i the shingles are to be colored, a separate mixer, vat, and
clarifier are used, as well ac a separate stock chest.

The mixing crew keeps the stock chests supplied with the furn-
ish. The quantity mixed at a time must be small enough so that
it 211 will be used up during the short interval. There must
not be too much stock shead as it will become stale and overhy-
drate, or lose its ability to set prﬂperly. The initial set of
Portland cement takes place in sbout 23 hours. This length of
time is controlled by the cement ma.nufacturer by regulating the
quantity of gypsum that he puts into the cement.

The stock cnest is a cylindrical tank T feet in dismeter and

T feet long. A central shaft revolving at approximately 8 r.p.m.
ras attached to it a series of buckets hich drag against the
shell picking up the slurry and letting it run into troughs lo-
cated three-fourths of the way up from the bottam. One end of
each of these troughs is connected by hoses with the vat of

the Hatscheck machine. The slurry runs by gravity from this

trough to the vat.
The following sketch illustrates the flow of furnish.
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The perforations of cylinder "B" revolving in vat "A" pick up
the slurry. Much of the water drains off as the cylinder re-
volves. As the ocuter periphery of the cylinder "B" touches
the wvoolen felt belt "C", the mixture fram cylinder "B" is de-
posited on the felt belt in the form of a film. The film is

- carried along on the underside of the felt belt. As the felt
belt moves around the couch reller "G", which can be moved up
and down, the film moves from the underside of the felt belt
to the upper side of this belt. The couch roll "G" has squeezed
out considerable water fram the film and t%.e belt by its con-
tact with cylinder "B". The felt belt, vith its film of as-
bestos-cement on its upper side, passes through the suction
box "N" where additional moisture is extracted fram the belt
and the firm. The felt belt "C" next passes between the drive
cylinder "R" and the cast iron accumilator roll "P". As the
accumulator roll continues to revolve, the belt gives up its
film and the film is deposited in laps on the accumulator roll.

When the consistency of the slurry is correct, eight laps will
bring the film on the accumulator roll to the correct thick-
ness for the addition of the color layer. If the siding is
not to be colored, then nine layers of the base furnish will
be used. This colored layer is called veneer and is placed
on the belt at the correct place by the use of the veneer vat
"E" and the perforated veneer cylinder "F'. This is accom-
plished by dropping the couch roll "H" into the position of
"G", so that the colored veneer film is picked up by the base
film already on the belt "C" at its contact with cylinder "F*
and couch roll "G". When the proper length of vencer film has
deposited on the felt telt, the couch roll "G" returns to its
former position "H" until it is again needed to function in
depositing a veneer film on the belt.

The idler wheels "J" support the felt belt. The belt adjust~
er 1s the means of keeping the belt at its proper tightness
and properly aligned with the rolls and cylinders. The cyl-
inder shower "™ is placed so as to clean the cylinder after
the £1ilm has passed from the cylinder vo the belt. The belt
is cleaned by the belt snower "M" and the whipper wheel "L".

The water that is squeezed out by "D" and "R", the shower wa-
ter at "M" and "T", and the suction box, drain to a central
point from which it is pumped into the base clarifier. The
clarifier is a round tank eight feet in diameter and 20 feet
high. The solids setile to the cone-shaped bottam of the clar-
ifier, Irom which they are drained off into the stock chest. ~
The clarifier supplies the mixer with the necessary amount of
vater. Thus the water is used over and over again, so as not
to lose either solids or water. Make-up water, to replace the
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water vhich becames part of the finished product (the fin-

~ ished product contains 10 to 15 per cent water) is added au-
tamatically to the clarifier so that the water level in the

clarifier is kept constant.

The veneer water system, which is alsc a closed system,: oper- :
ates in the same manner as the system just described. Thus
the veneer system must have its own clarifier, wet mixer, and
stock chest, all of which are relatively inexpensive.

The drive cylinder "R" is attached to the prime mover and thns : ‘
pulls the woolen felt belt a.round through the Hatscheck nachine.-_ 8

The thicknes of the fllm on the forming drum or accmnla:tor

may vary, according tc the ingredients used, from .015 inches
to .025 inches. A siding shingle is made .160 inch thick, when
one cylinder with eight base film revolutions and one cylinde‘ '
with one veneer film revolution are used, and averages .018
inches in thickness. ,

When the proper mumber of laps has been Laid on the accm]at- |
or, the Hatscheck machine operator runs a pointed stick across

the accumulator in the cutting groove and cuts off the sccumu- |

lated sheet as the cylimier turns. As the roll continues to
turn, the first layer of the next sheet is formed

The accumulator roll is a.sually 323 inches in diameter and 57
inches long. The circumference of this roll is therefore 102
inches, and the asbestos-cement sheet produced is 102 inches
long and 52 to 5k inches wide. If it is desired to produce a
sheet 151 inches long, an accumlator roll of 48 inches in di-
ameter is sometimes used.

To obtain & base shingle of the same weight as a colored shin-
gle, both vats "B" and "F" can be used, cylinder "G" being
held in its lowered position, and the consistency of the slur-
ry being one-ninth greater than was used in the colored shin-
gles previously described. In this case, only four revolutions
of the accumulator roll are necessary. The production, how-
ever, will be 100 per cent greater than that of the colored
shingle, the manufacture of which we have been describing. Some
additional man-power may be necessary to keep the prodamtion
at this higher rate.

Since the asbestos-cement sheets that came fram the acctmulat-
or roll are pliable and will withstand same handling, they are
rolled up and transferred to a steel table, where they are
spread out flat. Manually-operated knives (guillotine cut-
ters) cut the sheet into four pieces 24 3/8 inches wide. These
are then cut into four pieces each, 12 3/8 inches long, result-
ing in sixteen pieces 12 3/8 x 24 3/8 inches. The pieces
trimmed off are called "wet trimmings™.
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The cut sheets are placed in two piles on a press truck, with
steel plates 25 x 25& inches, of 15-gauge steel, and bakelite
texture plates of the same size alternating between them.

The stacks of plates and asbestos-cement sheets; 100 to 120
sheets high, are placed in the hydraulic press which has a
~ platen 28 x 28 inches, and a pressure of from 500 to 1000
pounds per square inch is slowly applied. The pile is left
- in the press from five to eight mimites. The texture plates
glve the texture form to the shingle. The sheets are removed
and air-cured for eight hours. The material is now hydrated
 or hardened sufficiently for the steel plates and bakelite
plates to be removed. The asbestos-cement shingles are piled
up again for further air-curing for three to five days accord-
ing to the roam temperature.

The sheets are then trimmed on four sides, by a power trimmer,
to 12 inches x 24 inches. Five nail holes are also punched at
the same operation. The shingles are again piled, and cured
for one month. They are inspected and bundled 19 shingles to
‘a bundle.

The shingles reach 85 per cent of their msximm strength in
eight days and 100 per cent in four weeks.

The steel plates are cleaned, and a light coating of oil is
applied after each use to prevent sticking.

If texture shingles are not required, plain shingles may be
made by using all plain steel sheets in the hydraulic press
instead of alternating with the bakelite corrugeted plates.
Texture shingles at present are in great demand in the Um.ted
States. ‘

The wet trimmings are takci at short interv-lis to the digest-
er, vhere water is added so as to form a slurry. This slurry
is added to the stock chest and used as base material. The
only material loss is the coloring matter contained in the ve-
neer portion which cannot be separated fram the grey base

trimmings.

The scrap from the dry trimmings at the power trimmer, and the
defective vieces, are crushed and pulverized in the power
crusher and are used as inert filler.

Assuming a belt speed of 110 feet per minute, the Hatscheck
machine produces 97.1 sheets per hour. Each sheet makes 16
shingles, and the monthly production of shingles is 97.1 x 16
x 2k x 20 = 745,728.
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PLART IAYOUT

A plant layout is shown on page 24 and a flow chart is shown on page 17.

PIANT SITE

Adequate transportaticn faci.lit:les, either by rail or by truck, or pref-
erably both, must be very good because of the large smount of heavy ma-
terial to be handled. The site should include about 50,000 square feet
and be located as favorably as possible with reference to sources of
‘power, mter,mterials, labor,andmzkets The cost of the land is
kestimtedat$l,

BUILDING

Abuilﬂing'{o feet by Smfeetxsmquiredz‘orthemamfactureofasbes-
: tos-ceuent ‘slding.

The space for raw material is 70 feet by 60 feet; and for the Hatscheck
machine, 7O feet by 30 feet with a l4-foot ceiling, and a mixing floor
of like size with ten feet of head rocm. The floors, bothupperandlm—
er, should be of concrete.

umepressanacuringmmshmmbemfeethyaofeet. Final cure and
finished storage will require 70 feet by 130 feet. In a wam climate,

this could be a shed-type building which would keep the shingles dry. It
should, of course, have a substantial floor to facilitate handling the

sid:i.ngbyhandtnmks

Including the 30 foot by 7O foot mixing floor, the total floor area is

23,100 square feet, which at $4.00 per square foot including boiler,
plumbing, and wiring, would cost $92,%00

POWER

The connectedloadammmtstthersepower Base&cman&)perc:en‘h
factor, the cost of power is estimated at $Ji.1, 2

WATER

i

Assuming that the plant will bte located where adequate water is svail
able, the cost of water is estimated at $1,200

FUEL

The cost of fuel to operate the boxler is estimated at about $2,000. The
boiler shculd be designed for the use of local fuel.
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DIRECT IABCR

Most of the labor required for the production of siding is unskilled, with only
a8 few of the workers in semi-skilled classifications. Labor required per shift:

Number Hourly Estimated Actual
Classification Needed _kate Cost Cost
laborer 1 $1.50 $3»°00 ORI
Stores Helper 1 1.5%0 3,000
Mixer 1 2.00 L,000
Mixer Helper 1 1.5 3,000 !
Machine Tender 1 2.00 4,000 L
Spear Man 1 2.00 L ,000 S |
Sheet Carriex 2 1.80 7,200 |
Cutter 2 2.00 8,000
Stacker 2 1.80 7,200
Press Man i 2.00 k,000
Press Helper 1 1.60 3,200
Séparatcr 2 1.86 T,200
Utility & Wet Waste Man 1 1.60 3,2m
Dry Trimmer ‘ 2 2.00 8,000 S L
Dry Trimmer Helper 1 1.60 3,200 |
Scrap & Crusher Man 1 1.60 3,200 |
Relief Man 1 2.00 4,000
Total (1 shift) 2 $ 79,400 B8 S5
Total (3 shifts) 66 $238,200

.25



Occupation

Manager
Foremen

Assistan: Foremen
Warelhiouse Supervisor
Bookkeeper

Office Clerk
Laboratory Technician
Secretary

Receiving & Shipping
Watchman

Inspector

Maintenance Man
Machine Shop Man

Warehouse Helper

Tetal

INDIRECT IABOR

L o L I T B T L O o S WY R O S

oo

B
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Hourly Estimated

Rate ~__Cost

$10,000
18,000
12,000
k,000
5,00C
3,600
6,000
3,600
3,800
3,200
2.00 k000
2.00 4,000
2.00 4,000
1.70 3,k00

$84,600

Actual
m_pwm

1]

T



PROIUCTION TOOLS AND BQUIPMENT

Cost

Estimated
Number Tnit Total
Description Needed Cost Cost
Two wheel trucks L $ 50 $ 200
Bag elevator 1,500
Platform scale 300
Fiber buckets (ezquare boxes) L 100 koo
Mixers, L2"x6" with 1 hp. motor, back
geareds uns mixer 2 2,800 5,600
Stock chest with 2 hp. motor, back geared,
runs chest shaft 2 5,000 10,000
Hatscheck machine with 1 hase cylinder
and 1 veneer cylinder with 2 space in-
terchangeable cylinders complete with
vacurm pump 10 hp., with 1 base pump
for white water 7% hp. and 1 veneer
pump 7% hp., including wet machine drive
10 hp. 65,000
Clarifier 8! in dismeter, 20' high, wit.
6" discharge , 1 for base mix, 1 for
veneer mix ‘ 2 3,000 6,000
Mamially-operated cutters with steel table 3,000
Hydraulic oil press with 28"x25" press
platen, including 6 press trucks, capac-
ity total 1,000 tons with 20 hp. motor 28,000
Steel press plates, cold-rolled 15 ga.,
25."x254" 2250 1 2,250
Bakelite texture plates 2250 T 15,750
Stezl press plates 5 20 1,000
Wooden pallets 2000 10 22,000
Hand 1ift trucks 6 Loo 2,500
Oilers .ncluding rollers for plates, i hp. 1,200
Power dry-trimmer, 3 hp., trims 4 sides 11,000
Warehouse trucks, 3 wheels 12 50 600
Yheel barrows and scrap buggies 3,000
Crusher for dry scrap, fans 50 hp. motor
including foundation 28,000
Roller conveyor 3,000
Electrical installetion, light, and power 20,200
Process piping 18.000
Spare parts, including cylinder screens 5,000
Total $251,200

Bl

|
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OTHER TOOLS AND EQUIPMENT

Estimated Actual
Description Cost Cost
Engine Lathe $ 2,000
Milling Machine 8,000
Bench Grinder 300
Drill Press 700 e i
Welding Equipment 500
Hand Tools 500
Total $12,600
FURNITURE AND FIXTURES
Estimated
Number Unit Tebnd Actual
Description Required Cost
Desks and Chairs i $150 $ 600
Typewriter 1 150 150
Adding Machine 1 150 150
Fiie Cabinets 2 50 100
Total $1,000
SUPPLIES
Number Estimated Actual
Description Reguired Coct Cost
Cylinder Screecs 6 $ 180
Pelt Belts 6 1,200
Steel Strapping 120
Strapping tools
(Rent) 5 390
Cerdboard @ 3¢
- per bundle 930
Office Supplies 200
Iubricants 200
Spere Parts 1,820
Mainternance Material _ 1,000
Total $ 6,000



DEPRECIATICN

Aotual

Estimated Years Estimated
Item Cost Life Per Year Per Year
Building $ 92,400 20 $ 4,620
Production Tools and
Equipment 251,200 15 16,747
Other Tools and
Equipment 12,000 10 1,200
Furniture and
Fixtures 1,000 10 100
Total Sey $22,600 RN
MANUFACTURING OVERHEAD
Estimated Actual
Item Cost Cost
Depreciation $ 22,600
Indirect Labor 84,600
Power 11,000 e
Water 1,200
Fuel 2,000
Supplies 6,000
Total $ 127,k00
MANUFACTURING COST
Estimated Actual
Item Cost Cost
Direct Labor $ 238,200
Direct Materisls kst »000 '
Manufacturing Overhead 127,400 '
Total $ 822,600



Item

FIXED ASSETS

Iand
Building

Production Tools and
Equipment

Other Tools and Equipment

Furnj ture and Fixtures

Total

Item

Bstimated
Cost

$ 1,500
92,400

245,200
12,000

1,000
$ 352,100

WORKING CAPITAL

Bstimated
Cost

$ 76,000
19,800
10,600

_ 103,000
$ 209,400

Estimated
Cost

Direct Materials - 60 3ays
Direct labor - 30 days
Manufacturing Overhead - 30 days
Reserve for Sales
Collections - 30 days
Total
CAPITAL REQUIREMENTS
Item
Fixed Assets

Working Capital

Total

$ 352,100

209=1l00

$ 561,500

Cost

1

Actual
Cost .

i

Actuval
Cost

l



SALES REVENWUE

The total anmual salesble production will smount to about 123,600 squares.
Basedonasalespriceofﬁb.OOpersmthetotﬂammlnlesrwm i

muld smount to $1,236,000.

RECAPITUIATION OF COSTS, SALES AND PROFILS

Item

Direct Materials
Direct labor
Mamufactv ag Cverhead

Total Manufacturing Cost

 Interest on loans

Insurance

Legal

Auditing
Unforeseen Expense

Totel Administrative ’Cost

Sales Commissions, Travel
Freight Cut, Bad Debts,
Discounts and Allowances

Profit before Taxes

Total Anmual Gross Sales

Bstimated
Cost

$ 457,000
, 238,3”
. A21,h00

$ 10,000
2,000
2,400
3,600

38,1400

95,000

260,000

$ 1,236,0(1) '

Cost




BUDGET CORTROL

A requisition form designed to provd.de‘ accurate records of procurement
and indicate the purpose of procurement with the least amount of time
and effort is shown on the following pege.

This form has an account mmber for each type of the various expendi-
tures vhich the manager will review in detail, monthly or oftener, in
order to control his expenses. Same items, such as power and water,
are usually under contract and are easily checked by reference to
monthly bills. For simplification, items (marked with an asterisk
below) are amitted from the purchase requisition. Variations in the
labor costs are easily reviewed by exemination of the payroll vouchers.
The simplified type of control thus provided makes certain that the

manager can control expenditures pramptly.

Following the requisition form, a sample voucher check is shown.
Voucher checks should be uged for the psyment of all expenditures and
the appropriate book account number placed un each voucher.

At the end of each month the menager will receive a statement of all
expenditures broken down by budget accounts. If the expenditures ex-
ceed the budgeted monthly allowances of any of the accounts, the
bookkeeper will furnish the manager with a break-down of all expendi-
tures relative to the budgeted accounts exceeded. All these supporting
data can be cecured by reference to the purchase requisitions and the
check vouchers. This reference will enable the manager to determine
what caused the over-expenditure and take corrective action.

If at any time during each month it becames apparent that expenditures

will exceed any of the budget accounts, the bookkeeper will bring this
to the attention of the manager for his information and action.

BUDGET CONTROL ACCOUNTS

Monthly Monthly Annual

Account Number Expense Budget Budget Actual
10 Administrative $ $ 1,500 $ 18,000 $
20 sales 7,916 95,000
30 Direct Materials — 38,083 k57,000
40 sSupplies 500 6,000
51  Power¥® - 916 11,000
52 Water® ' 100 1,200
53 Fuel - 166 2,000 R
Unforeseen Expense 1,700 20,400
(Reserve Account)
'T1 Direct Labor* 19,850 238,200
72 Indirect Labor* 7,050 84,600
80 Depreciation
(Reserve Account) -— 22,600

Note: Administrative includes insterest on loans,
insurance, legal and auditing.
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PURCHASE REQUISTTION

COMPANY NAME | DATE

] 20 sares

[] 10 ArMINISTRATION

1 30 MATERIALS

[J uo suppLies S
[J so urrirries
[0 60 UNFORESEEN EXPENSE

INDICATE BELOW THE USE OF MATERIALS
[l DpIRECT MATERIALS

[[] MAINTENANCE MATERIAIS

[[] MAINTENANCE SERVICES
[[] OPERATING SUPPLIES

PLEASE ORDER THESE MATERIALS OR SERVICES | =~
| QUANTITY DESCRIPTION UNIT |  TOTAL |
QUOTES REQUISITIONED BY Ul
FROM
TS APPROVED BY RS
QUOTES ORDER NO. | ORDER DATE |
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l Pav _DoLrLars $

R. W. MITCHELL MANUFACTURING COMPANY B2

1422 BOSWORTH STREET. 8. E.

ANYWHERE, U. S. A, e No. 10000

TOTHEORDEROPF r

R. W. MITCHELL MANUFACTURING COMPANY

L
to FIRST NATIONAL BANK ., SAMPLE CHECK
~ ANYWHERE, U. 8, A.

~ VICK PRESIDENT

Sample voucher check to be used for the payment of
all expenditures in connection with Budget Control.

B. W. MITQHELL HANUFAQT ﬂﬁ!HG C‘QRPAHY



ZNGIREERS

The services of professional engineers are desirable in the
design of this plant, even though the proposed plant is small.

A correct design is one which provides the greatest econamy
in the investment of funds and establishes the basis of opera-
tion that will be most profitable in the beginning and will
also be capable of expansion without expensive alieration.

The addresses of professional engineers who specialize in
industrial design, same of vham may be willing to underteke
such work on low cost projects overseas, can be secured by ;
reference to the published cards in various engineering magazires.
They may also be reached through their natiomal organizations,
one of which is the ' ‘

National Society of Profecsional Eagineers
2029 K Street, Northwest,
Washington 6, D. C.

Manufacturers of industrial equipment employ engineers familiar
viin the design and installation of their specialized products.
These manufacturers are usually willing to give prospective
custamers the benefit of technical advice by those engineers in
determining the suitability of their equipment in any proposed
project.

The equimment manufacturers also know, and can recamend,

professional engineers in private practice, who are willing and
able to provide appropriate consulting services.
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TRAINING

Mamufacturing an inferior quality of product during the training
period could create sales resistance that might be difficult to

cope with later. To avoid such possibilities, the quality of the
product should be maintained at all times, including the training

period.

In some aveas skilled operators muy be available locally. In other
areae all the operators may have to be trained.

If skilled coperators are not available, adegoate training would be
assured by using one or more of the following methods:

A.

C.

D.

If the plant is designed and installed by a commetent
engineering firm, the contract should be negotiated, if
possible, on a turn-key basis. On this basis the contrec-
tor agrees to operate the plant and produce the qualits

and quantity of the product stated in the contract for en
agreed period of time. Such a contract would assure
adequate persomne) training, sirce fuil quentity and quality
could not be produced with an untrained organization.

The engineering firm that designs and installs the plant
can usually mske training arrangements to heve key perscnnel
placed, for training purposes, in a foreign induastry that
produces the same type of product. This would provide
trairing for the key personnel while the plant is being
installed.

If neither of the above methods is possible, then quaiiiied
and experienced individuals should be empicyed for the key
positions, either permanently or temporarily, to perform
the key operations and assist in training “he orgenizatican,
even if they must be secured outside the country.

The manager should have yesrs of successful experience in

this type of business and e fully qualified in all phases
of mansgement, including the training of employees.
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SAFELY

There is always danger of accident and in:juzy in any
~industrial plaat. Because of this, the manager should
take specific action to bring to the attention of each

- employee the importance of safety precautions and in- '
- telligent first aid.

Practically all machines have safety e.ppliances, and

the manager should see that these are in good working
condition and that the operators are making fuil use of
thm.

~ In addition to constant mtchm.lness to make sure that
all opracticable safety precautions are tasen, first aid
supplies should be readily available. One camplete
first aid kit should be maintained near the manager's
office, and others at approoriate places throughout the
plant. Scome of the employees should be trained to pro-
vide first aid service. '

The use of accident posters in the plant have proved to

be of value in reducing eccidents. It is recommended
that such posters be used, and that same direct special
action be taken by the manager, at least once each month,
to bring to the attention of all persomnel the importam:e :
of safety precautions. o

A fire brigade should be established and each meml .r
trained as to his responsibility in case of fire. PFire
drills should be conducted periodically.

It is recamended that the empicyees be encouraged to

offer suggestions or recommendations relative to preven-

tion of accidents, -emoval of fire hazards and mintaining
general interest in all sa.fety factars




SUMMARY

A small piant, built and operated acecrding to the assumptions made
in this manual would he a profitable undertaking.

There are same determinations, however, that should be made betfore a
decision is reached to tuild and operate such a plant. Aromg the
necessary deteminations o be made are those w:l.th respect to the
follcwing iters: :

MATERIALS AND SUPPLIES

Are all materials and supp.ies ava'lable localiv?

Is the local material markei competitive?

ire satisfactory dellvery of local materials sssured at reasun-
able prices?

¥hat materials and supplies must be imported?

Are they asvailable in world markets at compet!tive pricea

vVould prompt delivery of imported materials ard supplies de
assurnd so that larce inventories would no. be required?

*

#®
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MARKET FACTORS

1. Is there already a demend fur the product?
2. ¥he are the principal consumers?
B. Wio are possible new consumers?

2. Fow is demend for the product now satisfied?

A. By local producticn? If so, what is the volum of annusgl
, produztion?

f#. What percentuge of conﬁ.wpticm 1s filled by local pmduc:-

tion?

~C. By imports? If so, vhat is the wolume of arsual imports?
D. What percentage »f consumption is met by imports? ‘

J. - From what areas are i.nmorta derived?

3. mm; is the estimated annual ircrease im lmal *ansmption cver
the next five years? , ‘

‘A. How were such estimates made? :

B. By reference to official figures on population *grwbh,
Jamily budgets, imports, etec.?

C. By consultation wi+h trade or industry, minjstrieb, i
associations, bankers, commercial houses, whol&salm:s, e
retailers, industrial consumers, etc.'! - -




SUMMARY (Continued)

2.

L,
5.

If the product is already being manufactured, can the existing

‘and estimated future local market absorb production of the

new plart without price-cutting or other dislocations?

Would the estimated sales price and gquality of the new product
make 1t competitive with an imported egquivalent?

A. After adjasting cost to local conditions, is the
estimated sales price of the product so hign that
tariff protection is necesssry to protect it from
imports?

EXPORT MARKETS

Could the prn~duct compete in export markets on the basis or
price, quality and dependability of supply?

Can export markets for the product be developed?

if so, in what areas and in what annaal volume?

What procedures would be necessary to develop export ma.rhetsw
What would it ~ost?

MAR<ETING PROBLEMS

In calculating costs of the product, has adequate allowance been
made for the expense of a sales department, advertising and pro-
motion that might be required?

Do consumer pregudiceﬂ against locally manutactvred products
exist?
A. If so, why?
B. Would they apply to the new rroduct?
C. If so, hcw could they be overcrme and what
would it cost to do s07?

Do marketing and distribution facilities for the product exist?
A. If not, can they be set up?
B. Waat would it cost to do so?

Will the product be scld to:
A.  VWholesalers?
B. Retailers?
.  Direct to consumer?
P. Othzr indusiries?
E. Govermment?

-3¥-



SUMMARY (Contioued)

1.

ECONCMIC FACTORS

How muck foreign excharge (and in wrat currency) is required %o
mport machinery, equimment and supplies:

B.

C.

G.

How much foreign exchange (and in vhat currency) is

required for annual interest payments and amortization

of any loans contracted to import mnchinery and equip~

ment; or for rayment of royalties and technical services?

How much foreign exchange (and in what currency) is

required for arnual import of reaw materials and supplies?

What are estimated annual fur-eign exchange esrnings asnd

in vhat currencies?

Has csrefui consideretion been given to tae possibility

of depreciaticen in the foreign exchange value of the

loeal currency?

Has careful consideration been given to the possibility

of import controls, or restrictions on availabilities of

foreign exchaige necessary to operste the business?

What benefits would the new business bring to the econamy

in the use of local raw materials: in employment and in

technology?

Do dependable facilities exist {or transportation, power,

fuel, wvater and sewage?

{1) If not, can existing deficiencies be el:!minated
satisfuctoriiy?

(2) wWbnt would be the cost to do s0?

Is there an adequate labor supply near the plant location?

A.

A.
B.
C.

A.
B.

If not, how can the problem be solved?

Can the problem of training competent management and super-
visory personnel be iolved?

Also, the training of skilled lubor? :
Is technical advice available in the locality?
If not, wnere can it be obtained and what will it cost?

IAWS AND REGUIATIONS

Do existing labor laws, govermment regulations, laws and taxes
favor establishment of new business?

If not, can existing obstaclies be removed?
If 85, how and vhen?



SUMMARY (Continued)

1.

1.

L.

1.

FINANCIAL FACTORS

Technical advice on selection of machinery and equipment.

A. In selecting the machinery and equipment for the
new plant, have reputable and competent engineers
and technicians been consulted?

B. Have they deen asked for advice on the most suitable
types of machkinery and equipment for the process and
locality?

C. Have they carefully campared costs of various suppliers?

D. Credit terms offered purchasers?

FINANCIAL REQUIREMENTS OF THE FROJECT

In estimating the cost of the project, has careful considera-
tion been given to:
A. The effect on costs of delsys in construction schedules?
B. In delivery and instaliation of macrinery and equipment?
C. In import of essential rawv materials and supplies?

In calculating cash flow and working capital requirements, has
careful consideration been given to:
A. Msintaining adequate inventories of raw materials?
B. ‘upplies and spare parts?
C. 3easonsl fluctuations in the business?
D. The time required to liquidate credit sales to
custamers and bad debts?
E. The period necessary to get the plant into
production?
F. Cash required to mrtize its principle loens?

If the economy is in a pariod of inflation, has full allowance

been made for the influence of rising prices and wages on the
coat of the project and on working capital requirements?

SHORT TERM BANK CREDITS

Hes it been possible to make arrangements with local benks to
finance short-time working cepital requirements of the business?t

FINANCIAL PLAN

Has a definite plan to finance the project tezen worked outi
2. Is jfficient cupiial awvailable locally?
B. If not, vhat 1sthephntoobtainthen@ired
capital?

41 -
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ABBREVIATIONS

Foot or feet

Inch or iuches

£t. Peet
hp. Horsepower
# HNumber
cu. 1T, gublic 1eet
OF. Degree Fahrenheit
% Per cent
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