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PLANT REQUIREMENTS

FOR MANUFACTURE OF

ASBESTOS-CEMENT SIDING

ImROOOCTION

As indicated by the name, asbestos-cement prodncts are made by ccm­
b1ning asbestos fi.ber and Portland cement. In scme cases, other
materials such as silica and coloring matter JIII\f be added.

In the Un!ted States the market for asbestos-cement produc'ts is very
large and is still groYing rapidly. This favorable situation has
grown fran the fact that these products mee't many of the needS for a
construction material tha1# is usetul in form and appearance, Yith
excellent physical characteristics, is ccmparatively inexpensive and
with excellent resistance to damage.

GENERAL ASstJMP.rIONS

In order to make realistic estimates in this lO8lll1al, certain 8SS1D.j>­
tions are made. These are:

~. The costs 01' me bu1l.d1ng and general fac1l1ties
are based on United States prices.,

2. Material. costs are based on si.zesand speci.fica­
tions of materials used in the United States.

3. labor costs are based on the average for thE:
indus'try as recently published by the United
States' Bureau of labor.

4. Adequa:te power and water are ava:!.lab~e at the
pJ.a.nt site.

5. Adequate transportation f'acillties are ava:UabJ.e
e:t the plant s1te.

6. The plant operates thr'ee 8-hour shifts & da.v,
five days a week, fifty weeks per year.

7 . No special provision is made for the train1 ng of'
new personnel. It is assumed that learner's

u
rates are paid in such cases.

A. Land val.ue
B. Distribution and selling COS'ts

C. In-freight and out-freigb:t
D. Taxes



While general estimates Will be made of each of
these i t,ems, for the purpose of CCIIJ:,pl.etiDg cost
eS't1Jlla1ies, adJus1:ialent should· be made in accord­
ance with ac'tuaJ. ~oca1 cost.s.

In faet, alJ. cost estimates contained in this
report should be adjusted to conform. 'to .local
conditions.

9. ColUJDDS are provided in the tab1.es included in
tb1s report to :f'aell1tatetbe conversion or coat
figures 'to cOnf'01'l1l Wi.th local C08'ts.

ASBESTOS

Asbes'tos is the name applied to a group of fibrous materials f'oundin
natural f'ozm in rock f'ozmations in many places throughout the world.
It is unique in that it has SaDe of'the characteristics of' silk and
wool and yet 'Will not burn.

Asbestos is mined both f'raI1 underground mines and !'rCID. huge open pits.
'!he fibers are separa'ted :fran 'the rock and sorted into groups by length
in large mi.J.l.s. The ~onger fibers are the DIOS't vaJ.uab~e and. are used
in 'textile 1Danuf'acture 1;0 make unburnabl.e do'tb.. The f'ibE.rs 'too short
for cloth are used for asbes'tos-cement pipe and 'the re1atively short
fibers go in'to the other asbestos-cemen't products and in'to heat insula­
ting materials, such 60S steam packing, brake ] inings, clutch facings
and fireproof electrical insulation.

There are many '.-arieties of asbestos. These differ considerably in
canpositioo and also in physical characteristics. Chrysotile consti­
tutes 95~ of' the world production. Its fibers a....-e 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 Anthopby111te:l Tremolite, Amosite and Crocidollte. Anthophylli'te
and Tremolite fibers are usuaJ.ly brittle and weak. Very littl.e of these
tvo varieties are used in'ternationalJ.y. Amosite and Crocidolite occur
usuaJJ.y in Africa and are used in large quantities.

C1jrYsotile Asbes'tos

Chrysotile asbestos is a hydrous magnesium silicate, the chem.i.caI. fOl'mUla
for which is 3 Mg 0.2 S1~, 2 ¥. It is a fibroUs fol.'lll of serpentine.
Both (OH) 'the water of constitution aad (HZ» the wa"ter of crysta.l..llza­
tion are found in chrysotile asbestos. ihe proportion of 'theccaponen'tS
vary in the fibers that ccme from Jifferent locat.ions. Thus in C!a.nad.i.an
clrrysotile there is a greater proportion of the ll&'ter of crystal] i za'tion
(H20) while in the Rhodesian chrysotile the hydration is due mainly to
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the water of constitution (OR). Tbis d.1:ff'erence ma;y e.x.pJ.a1n thetre­
mendously grea.ter e~ec'trical resistance of the chry'sO'tUe asbestos .f:raD
Rhodesia. than 1:.hat" of the canadian chry.soti~e asbestos. In genet'8.1."
chrysot.i~e asbestos is more constant in qualit,y than are otber asbestos
varieties.

Amphibole Asbestos

The precent recognized f'ormuJ.a for the above group is now
2 cao. 5 MgO. 8 5i~ H2o> although previous to 1.916 the fomula as PQc­
~ished was C80. 3 MgO. 4. 5i02 •

All gmphiboles contain water of crystaLlization. The water con'tent o:r
amphiboles is low (only 1 or 21.') whereas 'there is .l4.~water in chrysotile
asbestoe.

Amos1te Asbestos

Amosi'te asbestos contains up .to ~ iron oxide. It bas rather s"troDe
fibers. It canes f'raD. .Af'r1ca" fibers at'ta1n lengthS of 1.2 to 1.5 inches.

Antbophyllite Asbestos

In anthophyllite asbesiz>s, ferrous iron ma;y rep1.8lce magnesi:lDll 1;0 a max­
imum of 26.5~. However, in 'this case the Mg() voutld be as high as ll.~.
The MgO content varies fran 5 b :JY1, while 'the CaD content averages .5tJ,
and rarely exceeds 210. Alum1 Dum often replaces the MgO and the· Si~
and orten attains .5rf, and sanet1m.es as much as l~. Its fibers are weak,
not. flexible and often crumble when touched.

Tremoli"te Asbestos

In 'tremoli'te asbestos sodium sanetimes replaces the calcium. Iron and
aluminum scmetimes replaces the magnesium.. Al.umi.num lDal" replace a small
portion of the silicon. The tremollte asbestos fibers are~ weak
and brittle but sanetimes the converse is true. The fibers are very
silky and grey to whi'te in color.

Both tremolite and anthopbyllite asbestos are superior to chrysoti1e
asbestos in resistance to chemical reaction.

Crocidolite Asbestos

Crocido1.ite asbestos, meaning Itwooly stone" (caU.ed l-lue asbestos)" bas
the f'ormula 3 N&.2 0.6 Fe 03. 16 Si~. H2O. Po'tash JDa¥ rep.1acethe
sodium, manganese or magnesium. lD83'" replace the ferric and f'errous iron
and aluminum. lD83'" replace ferrous iron.

The replacement of the standard elements by other elem.ents :in the
Amphibole fibers changes the pa.~ies and pb¥sical character1st.ics.
This is also true of the effect of i.lIlpurities in the fiberS.
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Cbrysot1le Asbestos

Clzry'sat1J.e asbestos caD be f'0Imd in:

~. Um:ted sta1ies - ~ two s'tates, Ve1'JllOllt aDd Al-1.ZOD&,
are consistent producers, the .larges1; &IIIOWIt caaing
f'rcm Ve:aaont. :In Arizona 'the deposlW are 100 1;0 60
JII11es 1'raal the raUroads; lIhich meaDe h.1sJ1'tr'11ck ;lDS
ees'ta for 10ng hauls. With high • 'nhlg costa, onJ.y
highest grades of asbes'tos t:.'t'e produced.

2. CsMda - in Bri'tish Columbia and Rev Fotmd]and there
3re deposIta vb1eh need deve1oplent. Deposits neat"

~bec and abou:t 325 Dliles nor"'"..b:wes't of Ottawa are
mined by open pI't methods.

3. Russia

4. Rhodesia - s1JDi] ez to 'that f'ound in Russ18 end C&t18dl
25 to 3orJ, is of' spinning grade as cOmpared to ~ess
~ in Cansda.

5. I~ - over 22,OOO·1;ons. of' -tremol.11ie and chrysO'tlle
asbestos produced annua1.Jy.

6. India - smaJ 1 production of gi>Od quali'ty'.

7. Japan - a modera'te supply 1s mined and used ehief'ly 1::1
'the asbes'tos-cement prot.'i.uets industry.

8. Cyprus - cCIIlprises <>n:q 1. to 2$ of 'the rock conten~ -­
9O'J, is ava1] able for shingle production. I-t is unimpor­
tan't in'terna;tionsJ ly•

9. China - has produced over 20,000 tons per year, bu~ a't
present 'thi$ source of supply :for world trade is uncertain.

J.O. Na"tal. - sma] J operati.on'O

11. VenezueJ.a - SIDe]) allloun:t.

12. Aus'tralia and New Zea18l1d - produce a fev hundred i;ons.

annnally.

13. SV1:tzerland

A1IIpb1bo~eAsbes'tos

Finland

Am.os:i:te Asbes'tos
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J.. Bolivia· - a ..,.11 811K'lIUn:t:ia .prOduced, bU't dale ."to
the six: month %'a1D:y season operaticms are not
eon'tinuous.

2. cape of' GOOd Hope - larges1; depos1w round, in
vb1ch 10 to 20j 01' tile mater1al 18 n1table tor
sp1UD1IJg.

ABbeswe 1s rece1ved 1n J.oo pound burlap bass 1ifld.ch are marked w:l;tb,
-the grade maber and ~e-t'ters. The asbestos used in 'the UDi'ted states
for 1:he manufac'ture of asbe8"tos-cement products -is of 'the~e
variety whieh eaaes~ f'raa Ccnada, and a li't:tl.e :t.raa VetWIOa:t•.

Detailed speeifiea'tions and prices for asbestos are preseuted. at the
end of the section, IfMil' ing Asbestos. tJ

In 'the Un1ted States, Portland cement l.'or lM:'ge pl.aJrts is sb1pped
in special ra:l.lroed cars. For SIIBlJ plants 11; is usually shipped
1n heavy paper bags containing one cubic root and we1gb1ng 9'J pou.nds.
Ex;port prices are~ quoted 1n be.1:"rA-l. lots, each barrel. 1IeistJins
380 pounds. Curren't Rev York. and PhUadel.pbi1a prices are $4.00 per
barrel. or $J..OO per bag.

Since the presence of even a meau aaoun"t of moisture C8I1c:au8e the
cem.en"t 'to "se1;lf, 1t is ilIlpera'tive 'to k.eep tbe cemen't perfeet17 chT.

For the green col.or, cl1rcIII118 oxide 1s usua1.1y used, t.b.e price raDg"

ing f'raa 30 cen'ts 'to 40 cen'ts per pound.

For the brown color, ferricc oxide, costing 1r<a 6 cen'ts 'to 16 eents
per pound, is usually used.

TIlE HILlrING OF ASBmTOS

- 5.-

GeneraJ..ly, the chryso'tile asbes'tos that is used in 'the produeta pro­
posed is found associated with gangue material 01.' ~1ne or
serpentine and J.iaestoneO' As chrysotUe. also 18 serpen'tine, neither
chEllical cc:apositiOll nor specific graYi:ty caD. be U't1l1zed as a buis
1.'01" Sep&ra'tiOll. The property 'tba"t lI&kes mecbani ca1, aepera"t1011 or
cl1ryso't1J.e poss:1bJ.e :1s 1ihe fibrous s"truc'tUre. This perw11is 1:ti 'to be
opened or d1:v1.ded by" impact 1n100 separa'te n 1"'P'tts~ 1iIma maltt. 1."t
8IIleDab1.e 'to separa'tion 1'rca 'the gangue by" sezoeeD1.Dg aDd bT air IRICU.ClI1.

Because SeIDe asbes"tos lD1nes are nat equ:1~ped 1;0 m:lll. 1oheJ.r. p.roc1:uc"t
before shipping "to their CUS'tcaers, a deserlp't1.on of 'the mflling

process is icnel.uded a1; 'this point.



Altbough in vool" oo1;teD. aDd si.lk the nbers vUJ. dincle 40Wa
to c:ml;r 1iIle1r win1•• sae (vb:lch is well la1oIm)" 'the mm••
size or 'the asbestos fibers is 1.ia:1:ted oal¥ b,y 'the deU.caq'
or the JllllCb 1ner.r e.pJ.o.Jed .in 'the separat10D or sp111iit1Dg of
the fiberS. Fibers 1'.r<a clUt'eren't loca't1oaa 1dll apli't elit'­
:r~.

!Jhe valuE. or ch:rJ'so'tUe asbe.-toa depeDds~ upcD the
l.eDgth of the f'1ber. It' fiber 3/8" 1.aa& 1s wrth tJ,oo per
ton, ::fiber 314ft J.aDg 18 worth $110O per tan. Dais ....8 tha't
bresJc1ng • fiber in bal:f des1irqya three-fourths of ita value.
!Jhe ..'Ii 1IlportaJ:l't t'ac1iOr UDderll'iDs 'the II1lJing of asbestos,
therefore, is tbe separa;t101l of 'the f'1ber 1rca 'the 1'OClt nth
the .,ni,. break8ge ot the fiber. 1be greaUS'li care ..'t be
'takeD in tb1a work for the J.cmaer the f'1ber 1:I1e e,Te&ter is
the fiber value. '!he ben _cbines break the rock eft'ectiTe­
~" thus re1easiDs the fiber tberef'rca, yet ape:re the fiber
1mnecessarily rough t.reabIeD1i. Modern _cbiDeS are des1gned
'to resaove the sepe:rated ftber after eech crt-.'ng opera1i1on
to separate the 88Dd :traI the tiber &8 .8OQD &8 11; 18 .tomed.
8Dd to keep bard bar1'en rock ou;t of' tile iii] ].8. It the .t1ber
~ .treed. f'rCa tile rock eDters the DeXt crvsbiug um:t
a1Oa& V1"t11 tbe aeD4 eDd rock. t'rapeD'ts, :I.'t W1ll be broken 1D­
to shorter J.eDgtbs, 1iIma J.oe1D6 value.

Aabes1io8. lid llfD8 ·eous:1sU of cosrse crush1ns, dl71J:tg aDd re­
~labins1.n8UCCesai.~steaes, each s'tep be1Dgt'oJ.J.cNed. by
acrieDiD8 and air separati.QIl ot' the f'lbera :tr<a the rock.

It. peculiari:ty of asbestos .1] ling 18 the abseDce of 8IQ' lmovn
aetbod of 'testing the quality Of the JI1llteed. J.:rock tJJSt
appears 1;0 contatD 11'ttl.e fiber..,. yield a.ta1r return; COIl­
verse]y" ODe tba't·appean prc:m.aiDg ..,. procluce & low· 1"eC0V'el7.
Al:tbOJgb tIlepercent8ge of recoverable fiber i.n a rock ca:rm.ot
be ]ll"eCle'tem:Jn Ol1, tile actu&l nelcl call becalcn1a'ted 1'rca Ute
:a:l.l.l. ou'tpu1;. A:ta1r estimate or 'tile Ya1De or 'the f'1.ber bear­
ing rock ·caube obta1Ded~ b,y makiDg a 'te8"t run in a· cc:a­
aercialm:1ll.

Prepa;r;a1iioa of Crudes

The rock is brOken :f'reeof 'the larger fiber ve1Ds by 8l.ed@iDg
&11d the masses of' fiber are sortecI by hand. !he fiber nth
scae a4her1D8roclt 1s dried on s1ieala coUs aDd 1i8ken "to "the
cobb1J:lg sheds· _ere t.he fiber ve1nSare f'Ja't'teDed v:l:tIl a·. band
hewer, .f'reeiD& 1ihem.1'rml 'the •adheriDg rock. Dt1s:l.s 'then
sortedbl' hand, the. process be:lDg called "haDc1cobblDg". .~

sePlQ'&'ted dwJ'Ii rock and· short f'iber6 are c1r1ppecl under 'the
beach" theremaiD1ng h1gb. grade fibers are classecl as cmae
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Stack c1riers replace the 1'O"tar7 driers aDd are .are...e(:mcwrf­

cal.. These are 50 :fee't ta.U b7 1 :feet in ai_eter. Rock is
e1eva'ted .'to "the 'top and passes .1;0 the battCIII., f'al 11118 over a
series of grids. A. eurren'tof hea1ied air is c1rcu18:ted up
t.brotJ&b. the j"al] ing JI8.ter1al..

-1 -

Storap

A large supp4 or rock 1Dsures replar BI1ll:feed. BiDs:bave
a cep8Ci1;y o:f f'r<:a 25,000 1;0 ~50,OOO 'taDs. l\Y c1rav.lDg rock
:trca several gates at one -u.e, JI8.ter1al of' the _ l"e]ati:ve
si.ze and .fiber con'tent 18 obtained.

!Iherock sa 110 is del.1vered 'to 'the m.n C<B'l1t&iD8 CQDSi.C1er8lbl..e
aols1;Qre,-- :1D vlDter even Ice and SDOV -- tma 110··.... be
dried for pl'Ol)erJBiU1ng. Standard 1'O"tar7 driers are wp·,n,.
used.. !Ihe shells J,o to 60 fee't ~oag,4 'to 6 fee't1D.~
are i.Dclined. a't a 1 degree engle. D1e.-.ter1al 18 l1.fted 'b.J
a series of blades and aJ.l.owled 'to:ta.ll~ the current; or
ho't air tba'ti& bl.ovn t.brotJ&b. the shell. PJ!'ocbIc't1ca~s
f'raD 30. to .60 tons per hem- 8Dd the cost of' opena;t1Q11. is 1X'aI
4 1;(" 18 cen'ts ;per 'tQo..

PreJ:lJtlnaq C1"Uab 'JJ!I

Rock 1'raR the quarr,y or JII1De :1& m.ped iDto· a -a1D:l.ce" 1iIra't
holas aeveral~J..oeds. 9le bat'taa of the sJ.u:1ce has a 1"aU.-
road .ran sr.tzzq 'tI..;t provides a'b7-pus for "1'1Iles1l

• ~

~~ f'eed f'rca 'the s1u:l.ce :ls ccata:01:1ed b7 s;ra.1;E's
of' f.b.e ~~ grate -t,pe tba't JDIQ' be aoved up.aIId aom'O A.
jaw crusher with a 36" web by 2Ja.1I opening··set tor a .... to 6n

di~ is"",.]]" the primary bre8te:r. Other.:be Dita
are er.tplayed 88 needed. crushers d1~ to pfeld. be1ta
where liberated crudes are N!IIIOYedby hsnd.

50. ~ of -.ter1&l :1& 3/'+" aD4 aver, aDd .. crude 110. 211"_­
'tenaJ. i.s 3/8" 1;0 3/4" i.n J.eDsth. To sepm:a'te~ 'the.
short fiber aDd rock du.s1o, crw1e 110. 1. 1.8 screeae4 OlD a 1'1st
sbaklng screeD v:l:th 3/8" holes aDd crude 110. 2 CD ODe ld:th
3/]£,u ho1ef!. Die fibers ere then beged :1D Jute begs td cae
hundred. ~md' c&J;I8Ci1:y. FraIl 5 to~ ot reck frrw'eata, the
dust rA the short fibers still !'.efn 1Jl t.b.e erwIe8 .. sold
and these iIIpu.r:t:ties are separated at the 1W!tor.J. 1Ibere asbes­
tos procblcta are _ml1'actured or 1Ihere the asbeat08 1s Jdl ]eel..



J'ibe!1.Z1Dfi
HI)11118 ae'thods 'Vm'Y srea'tq' bec8use 0'1 cJ1ft'e:nIlce8 1D tile -.te.r1aJ. be·
1Dg 11.1 J led. 'A aetb.od su1tebJ.e for hard~ 18 too "NN ~~ tile ft­
be!" f'oaad 1n soft rock. 8ecc:DJa1.7 cnsb1DB ,18~ vith Ja:tr c1'U8be:r or
s,yra.tor:y crub.er, rolls, SJam8 CODeS, or b .. JdJ1.. A nrai.l11'J
pac1;' tba;t 1'J:'ee8 and, f'J.DUs the ftber 1s better t1IIm a e;r:fnMlI8 ~ "
1Dg ec't1oll which ...,. shorten 'the 1'1ber. lIeDce rolla are J.eea detJ11:'8b1e
thaD DIp&c't at])s. '

The beat. .ac1erD pracUce is shcNn by the~ :t1oV cba:rt:

1. Gr1z~ 1D. rock sJ.u1ce
2~ Jav C1'WIher
3. Drier
4. Gr:I.Zz11', f1Dea 1;0 acreeaa t'J.'tte4 vi1ih ~CD
;. GF&'t0r7 c1'U8her
6. SCreeDa vit.h 81IC't1an
1. Bolla
8. SCz eeDS v:l:tIl auct10D
9. JUIlibo

1.0. SCreeDs vi:th sac1:iClG.
1.1.. J1abo
12. SCreeDa vitA auet10n
13. Juabo
14. screens vitb sw;Uc:I1
15. J1IIbo
16. &:reeDs W11ib. 8VC't1011
11- Rot1Ir1 gad.era eDd 1'1&1; clam. screeu
18. J'J.oe;teb1n
~9. S8Dd 1;0 cb-.p

A J\WDbo :ls a hor.iZOD:ta1 dr\a 6 'to 8 feet 1aog 8Dd 2fI. 'to 3) :lMhH 1D 41-,
e-et.er. Bea'ters a'tt8ched 'to the hor1zaD:tal shaft consist or sma tba't,
support manganese-stee1 b era.!hese bz_era are set at~ or
6 'to 8 :lncb.ea a10Dg the abaft aDd c1e&r the 1na1de or the 81Iell bT uau;t
l./2 to 1 1Dch. ~ are turned &t & sJ19lrt 8D8le to d1rec't 1ibe <DrOkeD
rock towBrd the discharge eDd. 1he sbaf't rota:tes at Iaoo to 800 r·.p.a.,
depeDa:JDg upon. 'the D&:ture of' 'the rock beiDa "treated.

Instead of us1Dg & JUIbo, 'the rock mBiY be beaten 1:0 pcJIR1er b.Y cae ~
several. 't.Jpes of' qclane ""'Chines. Dle 1am:':i.e qq::).QDe CODS1sta 01 a
caat 1roD. cb.-ber in lIbich two bea'te.cs shaped. like sb:ip p:ropell.ers are
driyen 1n oppos:l:te direc't1ODS at 1700 to 3lOO r.p.a. ID. 'the Pharo, q­
clone the beaten :revol~ in the S8Ie ~1i1G1 8Dd 'the rate 01 dis­
charge is COI1'troll.ed b.J' gates. ibe~~lGlle is 11ke tile .J'wIbc,
1Rl't tbe ax1a of' the bea'ter &1'mS 18 -vert1C&1..
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.other ...t.., 'tbe 1a1 p1 ~·at aboa:t 5 r.p••
8D4 the·~ l"Otate ta tile UJ111081- cII.1'ec't1CD at 180
to ·~·r.p.. . S8a4 ea4 dwrt are ~1lJC1. traaUle ped.­
eel tJ.1JeJ:' CD fta~ c1eeDtll8 sen... J1imaJae4 ·ftber' :I.
Ufte4 t:raa··uae c1e"Cd1lC 8CZeeJl .. air .8UCt1CD a4 CO""-.
f'q'ed. to tile s1ioreroea 1idIer:e lot :1_ .......

ODe· pOam4 ~. ube8toB ftber 18 placed: CD the top ~.1
1Ibich 1s ·conred'O !I!Ie ecceata-1c 18 1"QD.. at 300 r.p .
~ 'two -.frr.1tea, P'ri.Ds a horiZCllltal $1IlI1dna 't
'to ell tile boas. !I!Ie W1Sh't ot -.terial in each box,
18 vei.&1'J,ed. Box· 110•. ~ cQllte.1Ds 'the .1Oup&'t 1'1ber, the
Bhor1ier ·1'1bera~ to 1eDgth ftII81D 011 bales !fO.
2 ad Jro. 3, aDd the. Very' sbortea't drop mto beat ~. 4.
or course, the more 1':Lber OIl 110. 1. SClI:'eeIl and the leas
in bax:.wo. 4, the h1sher the grede aDl, 'there1'ore, the
greater the value.

9le apecifica'tiaaa tor the purcbase or fiber are de1oer­
IIdllec1 b.Y the above ten. 9ws, 11' the :tiber pu:cbasecl
1s specified as 3-6-5-2, it -.as tiIa1; in a s-.pJe of
J.6 ouaces tor an averap of tbelDt, 3 oaaces remained
CD. acneIl 50. 1., 6 ow:ace8 OIl sc:reea 110. 2, 5 ounces· OIl

acre=. 110. 3, aud 2 ounces 111 baz 110. 4. 9J:1s 1IlOU1d •
coat. more·'tb8D 0-0-12-4, of lIhich DCae vill be OIl screen
110. 1. nor 011 screeD 110. 2., 12 cunces 011 screeD 110. 311
ancl 4 ounces 1a box 110.. Jt... 9Us D1Dbered des1gaat1cm
18 the DIIIber of ounces of the c1i:t.rereDt l.eQgtbs at _
bestoe in a pound pa:rcbased.
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1'be standard. cJ.aas1fieat1on of C8D8d1811·· aDd ~CIID
asbestos 1s diVided 1111".0 D:1De fP."OQP8 SD4 ee:h pgu.p
:1s divided tn1io srades.

Crude asbestos is de:tined as "haDd-sel.eCted, eros....
veinmater1al esse.nt~ in i'ts Dative fOl'll."4O

:Millecl asbestos i8 defined as "al.l grades proc1uced .bJ
mechanical 'tres.tment ot asbestos ore". Except tor the
.~ iovest grades, which are based OIl theveight per
cubtcf'oot, &llmf J 1eel srades in the UD1ted States IID4
canada we passed on the results of' te8'ts in the
staDdsrd testing machine described above..

.A e<:a;pl.e1,;e de8CriptiQl1 of' S1'.aDd8rd grades of C8D8d:J aD
asbes1".os are shown Q!1 peps 12 and 13.

PROWC'f SP.mIFICATIOliS

Base V6Deer

The f'1Dished asbestos shingle 1s 12" x 24" and bas 5
holes punched. for naf11Dg. 'ihe JDa'ter1aJ. speclftea­
'ticns are shown below:

2-1/2 ~

Portland CEDen't

:Inert Me;i;-ter (crushed. scrap)

Co1oring }I.a1oter

S K Asbes't08

The mat.erial cost is based upon producing <me half' col.­
ored shingles.

-ll-



J.

2

3

5

6

1

8

9

staDdard
»ee1p&t1an
ot Grade

Cru4e Be. 1

crwte No. 2

Sp1rm:lusOl"
1iext1J.e fiber

Sh1ngle fiber

Waste, stucco,
or pla:ster

Gravel. and stone

DescriptiOD

consists ot C1"\lde 3/4" 8tapJ.e8Dd. laupr

COD8:1.s-w or crude 3/8" s'taple 'UP 'to 3/'4"

CoDsis1;s of crudes other t.han abOve specified

Consists or fiber "testi.Dg 0-8-6-2 and over

Consists of fiber test.iD8 bel?V 0-8.6-2 811d
inelnding 0-1l-9i-5
Caneiste of t::I..ber testing below O-l4-~-5 and
including 0-0-8-8

Consists of _'te:r1aJ. 'tes-t1Dg below O-o..a...a
and 1Delnding o,-o-~9!

Consis'ts or mat:-er:1al "tes'ti.Dg <>-O-5-ll aDd be1.ov
and including mat.er1al. "te8't1.Dg be10v O...().1-l.5
and spec1f'1ed as \le1gb1ng 35 lbs. or l.ess/cu..ft ..
loose measure

Consis1is of such as~stosm1ll. products as .sand
weighing over 35 Its./eu.ft., loose measure,
and under 15 l.bs.!cu..:rt., l.oose aeasure, aDd
containing a preponderance of rock

Consis'ts ot such asbestos JD1ll prodD.cu 1I1'eigh­
1Dg over 15 l.b8./cu.ft., l.oose Jr.eaBUre

-12-



Fi.ber:1s packed in bags of' J.OO 1;0 125 pound capac:1V wh1.ch are
marked wi:th grade 1etter and number.

Grou.p
Bo.

3

4

5

6

7

8

9

Standard
Des1gna;t1on
of' Grades

3D
3F
3K
3M
3H
3T
3Z

4»
4F
4X
414
4R
4T
4Z

5D
5F
5K
5M
5R
5T
5 Z

6n
6F

7D
7F
7H
7K
7M.
720
7 25
7 30
7 35

840
845
8 55
875

9

GuaraDteed M:ln:bID. Sh1pp1Dg Test

8-6-~-1

7-7-1i-t
4-7-4-~
2-9-4-1.
2-8- -2
1 - 9 - - 2
0-8-6-2

0-5-10-1
0-3-12-1
0-4-9-3
0-4-6-4
0-3-9-4
0-2-J.O-4
0-~~-9!-5

0-t-J.O!-5
0-2"-9l-6
0-0-12-4
0-0-11-5
0-0-10-6
0-0-9-7
0-0-8-8

0-0-1-9
0-0-~-9l

0-0-5-11
0-0-4-12
o - 0 - 3 - 13
0-0-2-1.....
o - 0 - 1 - 15

2OIf/cu.ft. - loose measure
251/cu.rt. - loose :measu:re
3O/J:/cu.ft. - loose measure
35ff/cu.rt. - loose measure

4oIf/cu.ft. - 1.00se measure
....5IJlcu.ft. -1.oose measure
55#/cu.ft. - loose measure
75lJIcu.ft. - loose measure

over 75#/cu.rt. - loose :aeasure

- 13 -



One square~ con:ta:fn1ng 'Yl sh1ngles~ :1s 'tbe un1:t used. in aD as­
bestos cement sid:!ng plazrt.

The equ1}'11lent described in this malluaJ will produce aboU't
n,124 squares of sbingJes rr mon'tb., each square containing
~ M:ingles. SinCe about 12 per cen1; of the total produc­
1;100 is u.sua.l.J.y imperfeC't, the monthJ;y pl'CIduc't1on of saJab~e

product llOU1d be aboI11; ~O,300 squares.

One square can'taiDs 5] sb1 ogles, w:l:tb aD average weiSb:t of
each shingJe of 3 pounds. A.l.lov1.ng far 1.0 per cent moisture,
'the average weight per shingle would be 2.7 pounds.

Th.erefore~ the weight of materials per square would average
57 x 2.7 pounds, or ~53.9 pounds. The montb.ly weight of' ma­
1ierials wouJ.d amount to 11,124 x J.53.9 pounds, or ~,111,984
pounds. This equals 856 tons ot material per month.

The percentage dis1iribu1;ioo of ma1ierials required, besed on
one hal:f' co~ored &hj ngl.es, is as follows:

Cost Bs't:lms;ted Ac'tual
Tons per MOD:th.l.y Hon.'~

Pereentage Requi;"ed Ton Cost Cost

S K Asbestos 14.00 119.84 $140 $16,778
Portland Cement 79.75 6821>66 24 16,384
C010ring Matter 1.25 J.O·70 4W 4,922
cru.sbed Scrap 5.00 42.80 -0- -0-

Totals 100.00 856.00 $38,oBJI.

The annual cost ot materials vould be 12 x $38,084, or about
f451,OOO.

- 14 -



In presenting the process of manut'ac'tur1ng asbeS'tOs-cement
sid1D.g, it has been assumed "th.at the asbestos 88 receiYed haS
alreSA:b" been milled. .

Asbestos-cement products are manufactured by either the dr;y­
process or the wet.-process.

In the dry-process, the asbestos, cement, inert f:Uler, and
coloring agent are mixed in a cylindrical mixer which1s pro­
vided with paddles. The m1XtUre 1s spread on an 18-inch con­
veyer belt and spnQ"ed wi~ water at 1800 F. , Rollers ccmpress
it to the re~d thickness and a rotary cutter sepa:r:ates it.
into individual sh.i.ngles. The shingles areplled in s'taclts,
separated by stee~ pallets, and squeezed in a b;ydrauJ.ic press
a'tapressure of 20,000 Pounds per square inCh. They are then
cured, t~~d, and punched for nailing.
"

In the wet-process, asbestos fiber and Portland cement and wet
filler are mixed dry and tben dumped into a wet miXer which
contains e. large quantity of vater; or the It:turnishlf, as the
ingredien:ts are (alled, is, 'W1thou;t previCNG Qry mixing,
dumped into the water in the wet m1xer. The contents are ,thor­
oug1:.ll.y" agitated and the resuJ.:ting lIlixtu--e is called a sl.urry.
Por..J..and cement thus mixed with a J.arge quantii."ty' of va'ter does
not ~ose its capability of setting at a J.ater' stage when most.
of ·;J:].e "Wa;ter is removed. The slurry f'J..ows by' gravity or is
pumped to the Ha"tscheck. macbi ne where the solids in 'the fcma
of a thin fiJm are deposited on a fo1'ming drum. which keeps
turning until, succeeding layers or laps of the f'il:m build the
deposited solids up to the required thickness. For siding
shingles, a few laps will suffice to make the reqllired tb.1n
sheets. FOr asbestos-cement pressure pipe, several laps or
~~ers of ,this ,laminating process are required, and tremendoua
pressure must be appJ.i.ed dur1ng me lamination•. '!he vet m.eUl­
ad has been se1.ected as the most suitab~e in this instance.

The siding is usua1.J.y'mac1.e in the f'ozm of shingles" each of
which is ~ inche~ by 24 inches.

The raw materials are carried up frail the store:rocJll by'beg cOb­
veyor to the m1xing floor.

Four ba'tChes Qr fUrnish are made per hour. A batch Vi.1.l con­
ta1n sli,gb~more ma'ter1al t1:lan 1s necesHolY 1;0 keep the rom-

• iDg machine operating t'or 15 m1nUws. ihe bags or ma"ter1&l'· a&
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required by tbe f01'DDlla are grouped togethel". As "the asbes­
'to8 1$ in bags of ~OO-poand capac::1ty and 'the ce"QeD't 1.s in
bags of 94-pound capacity, 'there 1.8 ll"ttJ.e or no we:l~dng tel
be done. The ba:tch of f'Urnic. is duarped in"to the we't Irlxer
after 'the va'ter req11ired has been pu:t in. The saoun1; ofva­
ter v:lll be varied as experience shmrs necessa:ry to make, the
s1urry of the desired consis'tency. 9:le ","et mixer 1s a hori­
zontal 'tank42inehes in diameter and 6 teet loDg. Pa&U.es
attoohed to a horizontal Bhatt revolving &'t 20 to 30 r.p.m.
agitate the con'tents which till 'the m1xet' 1;0 a heigh't ot 24
inches. This mixing con'tinues tor nve l'D1DU1ies, a't 'tile end
or vb1ch 'time 'tI.le con'ten'ts or s~'UlT7, cQl1t;ajn:1ug 8 1;0 ~o per
cent soUds by we1gl1't, is d1mIped 1n'to "the "S'tOck ches1;"·. '.lbe
s1;ock, or s~urry-, f'J.ows rrcm "the s'tock ches't bT grarity,:1n1io
~e va't of 'the Bstscheck maclrfne. The 1evel. of' 'the s1urry in
the va't con:trol.s'the 'l'~ov ofaddi:cional. sJ.urr.y into this va..t
fr<:Irl its s'tock chest ..

In V8.'t "AU is a perforated bronze cylinder liB", 2000 perfora­
tions per square inch, nth sol1d enQs. The cylinder, Wi.ch
is 36 inches in diameter and '1l inches long, revolves by "the
pull of a woolen felt be1.t tiC" which is 52 to 54 inches Vide.
The felt bel1; is pressed against the perforated cylinder "J1'
by a rubber couch roll "D" above it. The couch roll weigbs
300 to '500 pounds.

-,

If 'the shingles are to be colored, a separate mixer, vat, and
clarifier are used, as well as a separate stock chest.

The mi.xi.ng crew keeps the S'toek chests auppl1ed with the furn­
ish. The quantity mixed at a time must be sma.11 enough so that
i't all 'Will be used up during the short interva.l. There must
not be too much stock ahead as it will becaa.e s'tale and overby­
drate,or lose its a.b1.lity to set properly. The initi.a1 se't of'
Portland cement takes pl.ace in abou't 2l hours. Tb:i.s length of
time is cont;ro~1.ed by the cement manufacturer by regula"t.ing the
quantity of gypsum. that he puts into 'the cement.

The s-t;ock ci:lest is a cylindrical tank. 1 feet in di.Mleter and
7 feet long. A central sha:tt revolviDg at apprax:imately 8 r.p.a.
}'las attached to it a series of buckets 1mic:h drag agains't the
shell picking up the slurry and le"tting 5t run 1nto 'trougbs lo­
cated three-fourths of the way up f'raIl the bottCm. one end or
each of these troughs is connected by hosesld..th the va"t. or
the Hatscheck machine. '!he sllll:"Z7 runs by grav:1t;y" f'1:aa 'this
~ 1;0 "the vat.

The following sketch illustra:tes the f'J.ov of furnish.

- ~6 -
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'l'he perforai;iou of cylinder "Pr revolv1Dg ill va1i itA" pick up
"tbea.l1:a:Ty'. Mu.ch. of t.heva'ter draiDs oU as Ute CTl1nder re­
volves. As 'the ou'ter· periphery of· the cylinder tlgt 1iou.ches
the ,lC01.enf'eli;be1.'t "elf" the mixtu:re f'.rcmcyl1nder "D" is de­
posited on the f'e1't bel.'t in 'the fozom of a film. The fila is
carried aJ.ong 011 the tmderslde of' the fel.'t bel.'t. As the fel;t
belt DlOV"eS around the couch roller "G"" 1ibich can be JaOV'E!d up
end down, the t'il.Dl moves traa the underside of the fel.'t bel't
to the upper .slde of this belt. The couch roll "G" has~
cu't cansiderabl.e va'ter f'raD the film ad 1;......e bel"t bT 1'ts con­
'tac't V1tb cylinder na" • The f'el.'t bel.'tl "11th .i.'ts :f.':1..1mof' as­
bestos-cement 011 its upper side" passes 1:b.1'Oush the suc'tion
box "N" whereaddf'tional mols'ture is extracted :t.raa the bel"t
and the fil'm. The feJ.'t bel't tiC" next passes bet1leen the drive
cyl1nder"R" and 'the cas't 1rOD. scClDIIIJator roll liP". As the
&Col.ulator roll continues to revol.ve, the bel't gives up Its
film and the fila ls deposited in laps· on 'the ·8CC1.EUator roll.

When 'the conais'tency of the slurry is correct., elpt. lapsv1ll
bring the film on 'the &Ccwmllator roll 'to the correct thick­
ness for the add1:tion of the color J.a¥er. If 'the sid:i.Ds is
not 'to be col.ored.,then Dine livers of t.he base 1'urD1sb. w:Ul
be used. This colored l8¥er is ca:ued veneer and is placed
on the bel.'t. 8010 'the correc't pl..8Ce bT 'the use of the. veneer va't
"E" and. the perforated veneer cylinder "r. Th:1.s is acCCII.­

pliShed by dropping the cOu.eh ro:u "B" into the posi-tion of
"Gu

" so that the colOred veneer nJ1D. is picked up by the base
tilmaJ..readyon the belt "e" at i'ts contac't vith cylinder "F"
and cou.cb. ron "G". When t.he proper length ot veneer filII..bas
deposited on "the felt belt, the couch ron taG" returns to its
f'ormer position "Jr- until i't is again needed to tImet10n in
deposl'ti.rJs a veneer film on 'the beJ.'t.

The i.cller wheeJ.s uJu suppor-.. "the feJ:'t beli;. The ~'t ~'t­
er i.s 1ib.e means of keeping "the bel.1; &1; i."ts proper "t:i.sb"tness
and properly al.igned vi:th "the rolls and cylinders. The cyl­
inder shover itT" is placed so as to cl.ean 'the cylinder after
the f1.l1ll has passed fl"ODl the cylinder T.O t.he bel.'t. !lhe bel.t
is cleaned by the belt shover uM"and the wlI:rl.pper wheel "Lit.

The water 'that is squeezed out. by tiD" ad DR", the shower wa­
'ter a"t "Mit and nT", and the suct.ion box, drain to a central
point f'raB "Which it is pumped into t.he base clarifier. The
clarifier Is 8. round iiank. eigb't f'eet in diame'ter ad 20 f'ee't
high. ihe so.llds se'ttJ.e to "the cone-shaped bo"tt<m of' "the clar­
ifier, :fi'aD which they are drained off in"to the stock chest.
The c1.arifier supplies the m1.xer nth "the necessary sm.oun:t or
l!ater. Thus the vater is used over and over again" so as not
to lose either solids or vater. Make-up water, to replace the

- 18 -



w;ter which becanespart of the f1Dished product (the fin­
ishedproduct con'ta1Ds 1.0 to 1.5 per cent wa'ter) 1s 84ded. au­
taDat1ca.l.ly "to 'the cJ.ar1f'1er so that 'the wa'ter .l.eYe1. in tibe
clarifier 1s kept cons'tant.

The veneer vater system, which is also a cJ.osedsystell, QPer­

ates in the sse manner as the system just. described. Thus
the veneer system must have its own clarifier, vet mixer, and.
stock chest, all of lIhich are relatively inexpensive.

Tb.edrive cylinder liB" is attached to the prime mover and tI:I.Us
pulls the woo1.en fe1.t belt around tbrough the Ha1ischeck-.cb1ne.

The thickness of the f'ilmon the forming drum or8C~
Dl8\Y vary, according 1;0 the ingredients used, :traIl.OJ.5 1:Dcbes
1;0 .025 inches. A siding shingle is made .160 inch t.b:1ck., 1lh.eI1.
one cyl.inderwith eight base film revol.utions and one cyJ.1nder
with one veneer film revol.utlon are used, and averages .018
inches in 'thickness.

When the proper numb&r of laps has been laid on the acc1.1I1a't­
or, the Hatscheck machine operator runs a pointed stiek across
the accumu.J.ator in the cutting· groove and cuts off· the acc.u....
J.a"ted sheet as the cy11Dler turns. As 'the roll cont1mles to
'turn, "the first ~er of" 'the next sheet Is f'amed.

The accUmuJ.ator roll. is usua.lJ.y 32i inches in diame"ter and 'iil
inches long. The circumference of thi.~ roll. is therefore 102
inches, and the asbestos-cement sheet produced is 102 inches
long and 52 to 54 inches wide. If' it is desired to produce a
sheet 1-51 inches long, an accumn1a:tor roll of 48 inches in. d.:f.­
ameter is sanetimes used.

To obtain a base shingle of 'the same veight as a colored shin­
gle, both vats nBu and "Fit can be used, cylinder "Gn being
held in its lowered position, and the consistency of the s1ur­
ry. being one-ninth greater "thaD was used in the coJ.aredsbin­
g].es previously described. In this case, only four revolutions
of 'the .accumulator roll are necessary. The prodnction,hov­
ever, will be ~OO per cent greater than 'that of the col.ored
shing.le, the manufacture of 'Which we have been deSCribUig_ sane
additional. man-power ma-.v be necessary 1;0 keep the production.
at this higher rate.

Since the asbestos-cement sheets that cane :f'raIl tb.eaccuppJ)a't­
or roll are pliable and will withstand S(JJle handling, they are
rolled up and transferred to a steel table, where they are
spread out flat. ManuaHy-operated knives (gu.ill.otinec:u't­
ters) cut the sheet into four pieces 24 3/8 inches Vide. :J.hese
are than cut into four pieces each, 12 3/8 inches J.ong,resul.'t-­
ins. in sixteen pieces 12 3/8 x 24 3/8. inches. The pieces
trillmed ofi are called "vet trinnings".

- 19 -



The cu't shee'ts are p1aIcedin 'two piles on a press'truclt, nth
deel plates 25t x 2* 1nches, of'l5-gauge steel, aDd bakelite
1ieX'tUre plates of tbe sse size al:terna'ti:Dg be'tween tbem.

:D1e ·S'taCksof pl.a'tes and asbes'tos-cfSeJ1"t sheets" J.001;O J.2O
sheeb h1sh, are placed in 'the hydraulic press which has a
Platen 2B .x as ::!.:lches, and a pressure of f'rca ·500 'to 1000
pounds per~ inch i.s slowly applied. The pile is left
111 'the press :traa five to eigb:t JIt1nu1ies. The texture plates
give the texture f'o1'll1 to the sbingle. The sheets are removed
and air-cured for e1gb.'t hours. The:material is nov hydra1:e.d·
or bardened su.ft1cien'tly for the 8'tee1 pJa'tes aDd bakelite
pla'tes to be raaoved. The asbestos-cemen't oingles are piled
up aga:i n tor fUrtb.er a:1r-euring tor three to five dqs accord­
ing 'to the rocm ~1iure.

The shee'ts are then 'triDIIed on four sides, by' a power 'triIaer,
'to 12 inches x 24 inches. Five D&i1 holes are also punched &'t
the 88IIle opera'tion. The sh1ngles are ap1n plled" and cured
tor one month. 1bey are 1nspec'ted and bun<U.ed 19 shingles to
a bundJ.e.

The shingles reach 85 per cent of their 'MX!-. strength in
e1gbt da.Ys and 100 per cen1i in four weeks.

The s'teel plates are cleaned, and a·l1ght coa1;;lng of oll is
applied after each use 'to prevent stieldng.

If' 'texture shingJes are not requ.ired, .plain shingles lII8¥ be
made by using all plain steel sheets in the ~cpress
inatead of alternating with the bakeJ.ite eon.-uge.+..ed plates.
Texture shingles at present are in great denand in. the United
states.

The vet tr1mm1nas are tak~ at short interv:r"-.ls to 'the d1ges't­
er, 'Where lla"f.e1" is added so as 1;0 f'01:1II. a sJ.urr1J. nus sJ..urry
i.s edded 1;0 "the S'toclt ches"t and used as base ma1ierial.. The
only' ma:terial. .loss is the col.ori.n@; mat"ter con:tained :in the ve­
neer portion wh1cb. (".annat be separated f'rca tihe gJ:ey' base
trj1llDings.

ihe scrap trail the dry 1;ri.'ngs at the power triJBer" and the
defective pieces, are crushed and pulverized in t.he power
crusher and are used as inert filler.

AsSI.' ng a belt speed or no reet per minute, the Hatsc:beck
machine produces l7r.l sheets per hour. Each shee"t JIIB1tes 16
shingles, and "the mon~ producti.on of' shingles is 97.1 x 16
x 24 x 20 =145,128.

- 20 -



-21-

-- ..----

FORMING MACHINE

SHINGLES

HATS C HECK

FOR

VAT A- FOR ·BASE SLURRY
B- BRONZE PERFORATED CYLINDER
C - WOOLEN FELT BELT
D- RUBBER COUCH ROLL

VAT E - VENEER (COLORED) SLURRY
F - BRONZE PERFORATED CYLINDER FOR VEaEER
G - RUBBER COUCH ROLL (IN LOWER POSITION)
H - RUBBER COUCH G IN HIGHEST POSITION
J - IDLER WEELS
K - BELT ADJUSTER
L - \'IH IPPER WHEE'L
N - BELT SHO\'lER
t: - SUCTIOR BOX
P - ACCUtriULATOR ,ROLL-BRONZE
R - ORIVECYlIHDER
S - TABLE
T - CYLINDER SHOWER



PI..A1'IT IAYOO'l

A Pl8D:t llQ'ou:t lsshom ("Ill page 24 and. a nov· cbart is si:Iown CII1 paae 11.

PI.ABl SrrE

Adequate 'transportation facil11;1es, eltb.er b.1 rail. or by 'truck, or pret'­
erabq both, JIII.lS't be very good 'because oftbe larse &ICIUD't ut: heav;y __
'ter1a1 100 be baDdled. t.lbe si'te should inClude abou:t 50,000 square teet.
and be J.ocated as~ as possible with ~erence 100 sources 01'
power, vater, ma1:er1a1s, 1abor, andlll8r1te't8. The. cost or the laDd is
eS'tbla'ted at. $1.,500.

A bni]di ng 10 fee't by 300 teet is required tor the -.uu..tacture 01' aabes­
tos-cEa.en:t siding.

'Jhe space tor raw JI8.ter1al is 10 :teet by 60 tee't; aDd f'or~ Ba;t8eheck
machine, 10 fee1i by' 30 fee1; vi1ih a 1.4-foot ceiling, and a mixl. floor
of' llke size w:i:tb. 'ten feet. of' head roaa. Tbe f'l.oors, both upper and 1ov­
er, shaW.d be of concrete.

ibe press and curing roc:-. should be 10 feet. by 80 feet;. P1nal cure' and
finished s1:;orage will. recprl.re 70 :teet by l.3O feet. In a va:nI cl1M:te,
t.his coul.d be a shed-'type building vhieh 1IOIll1d keep the shingles ch7. It.
should" of' course" have a suhs'tan:tial. f'loor to facilitate bandl:fng 'the
siding by hand tru.eks.

Including the 30 foot by' 10 foot .ixing :f'loor, the total f'l.()or area 113
23,100 square feet, lIhieh at. $4.00 per squmre :root iDcl:ud1ng boUer,
pl.'UlDb1ng, and viring, wuldcos't $92,ltOO.

ibe connected. ~oad 8D1OWl'ts to 112 horsepa'Rr. Based on an 80 per cent,
factor, the eost; of power is estima'ted at $Jll.,OOO.

Assum1 ng tha;t the Plant viil be loca:ted where adequa:te wat.er is ava1l.­
abl.e, me cost or vater is es'tiJDated at $1.,200.

The cost of' :ruel to opera'te the boiler is es'tiDla'ted at about $2,cxx>. 9le
boiler shoul.d be designed f'or the use of·l.ocaJ. fUel..

- 22 -
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Mos't of 'the labor required f'ortb.e produc1ilO1l of &id.11:& i& lID&k1lle4, '111ib Q~
a few of' 'the vor1'i.ers in semi-skilled claas1t'1ca:t1ona. Labor required pr &bit"t:

lfumber Hour.q Es't1Jlla:ted .Aetua1
Class1fica't1011 Needed r."te COst Cast;

laborer 1 $1•.30 $3,000

stores Helper 1 1.50 3,0(X)

Mixer 1 2.00 4,000

MiXer Helper 1 1·50 3,000

Machjne Tender 1 2.00 4,000

Spear Man 1 2 ..00 .4.,,000

Sheet C8rrieJ;' 2 1.80 7,200

CUtter 2 2.00 8,000

st~ker 2 1.80 7,200

Press Man 1 2.00 4,000

Press Helper 1 1 ..60 3,2OJ

Separator 2 1 ..80 1,200

Utility & Wet Waste Ioian
, 1.60 3,20)...

Dry Trimaler 2 2 ..00 8,000 --
Dry TriDmer Helper 1 ~.60 3,200

Scrap & Cruuher Man 1 1.60 3,200

Relief Man 1 2.00 4,000

Total. (1 shift) 22 $ 19,Jaoo
'lo"taJ. (3 shif"ts) 66 $238,200
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Description

Two 'Wheel trucks
Bag eleva'tor
Pla'ttorm scale
Fiber bueke'ts (e~uare boxes)
Mixers, 42"x6f1 vlth 1 hp. motor, back

gearedt l"lmS m1xer
Stock chest w1tb 2 hp. motor, back geared,

runs chest sbatt
Ba1ischeck JDaeb1:ne vi:th 1 base cylinder

and 1 veneer ,Cylinder V1tb 2 space 1Il­
'tercl1.an8ea.b1.e C7J.inders caupl.ete V1tb
vaew.::m. pump l.O hp., nth ~ base pump
for ldl1:te w:ter 7f hp. end J. veneer
pump 7! hp., includine vet macldne dri.ve
10 hp.

Clarifier a- in diameter, 20' high,. vitd
6" diseharge 7 ]. for base mix, 1 :lor
veneer mix

NamJ81Jy-opera'ted cut'ters w1thsteel table
Bydraullc oU press w1th 28"x26" press

platen, 1nc1ud1n.g 6 press 'trllcks, capac­
ity total 1,000 'tons vit.b. 20 hp. motor

Steel press plates, cold-rolled 15 ga.,
25/tttx25f"

Bakel!te 1;extu.i:"e pla'tea
Steel press plates
Wooden pallets
Hand lift "'trucks
Oi1.ers lncJ.uding rollers for plates, 1. hp.
Paver dry-trimmer" 3 hp." trims 4 sides
Warehouse 'trucks, 3 vheeJ.s
Wheel barrows and scrap bue;g:l.es
crusher for dry scrap,:fans 50 hp. motor

1ncJ.uding foundation
Roller conveyor
Electrleal. instal.1a.cion, light, and power
Process piping
Spare parts, including cylinder screens

-'Zf-

2

2250
2250

50
2000

6

12

3,000

1.
7

20
10

Jaoo

50

6,000
3,000

28,000

2}250
15,750

1.,000
2:>,000

2 s .400
1.,200

11.,000
600

3,000

28,000
3,000

2O,JOO
18.000
5,000



Description

Engine Lathe

Milling Machine

Bench Grinder

Dr1llPreS8

VeJ.ding Equipaent

Hand Tools

Total

Estimated
Cost-
*2,000

8,000

300
700
500
500

$12,000

ActuaJ.
Cost

Number
Required

4

Description

Desks and Chairs

'!YPewri"ter

Adding Machine

Fi1e cabinets

1.

1

2

Estimated

:Ii 600

1.50

150

100

$1,000

Actual
Cos"t

Description

Cylinder ScreeC'.:3
Felt Belts
Steel Strappi.ng
Strapping tools

(Rent)
Cerdboard @ 3¢

per bundle
Office Supplies
Illbricants
Spsre Parts
Maintenance Ma.terial

Total

SUPPLIF.S

Number
Required

6
6

5

- 28 -

Est.imated
COE"t

$ 180
1,200

120

3')()

930
200
200

1,820
1,000

$ 6sooo

Ac1;ua.1
Cost



DEPRECIATIOK

Estimated Years Estimated :A.c:tual
Item Cost Ute Per Year Perl'ear

Bui~ding :; 92,400 20 • 4,620
Production Tools and

Equ1l111.ent 251,200 15 16,147
other Tools and

EquiIJl1ent 12,,000 10 1,,200

Furnitureand
Fixtures ~,ooo 1.0 100

Total S8¥ $22·,,600

MANUFACTURING OVERHEAD

Eot1ma'ted Actual
Item Cost Cost

Depreciation $ 22,600

Indirect labor 84,600

Power 11,000

Water 1,200

Fu~l 2,000

Supplies 6,000

Total $ lZl,400

MANUFACTURING COST

Item

Direct Labor

Direct Materials

Manufacturing Overhead

To-ta.l

Estimated
Cost

$ 236,200

4'7,000

lZl,Jaoo

$ 822",600

- 29 -

Actual
Cost



I'tera

Land

Build1ng

Prodll.c't1on ToOls and
Equipuent

Other 1]»018 and Equipnen't

:Fu1"nj ture and Fixtures

Total

Bs't1Jaa'ted Actual.
Cos't COR

$ lJl500

92J1Jtoo

245t200

12,000

1,000

$ 352,J.OO

WOBKIRG CAPITAL

Manufacturing overhead - 30 dfqs

Item

Direct Materials

Direct labor

Reserve for sales
Collections

Total

- 60 ~8¥S

- 30 dqs

- 30 d.fvs

$ 76,000

19,800

10,600

Actual
Cost

Item

Fixed Assets

Working Ca.pital

Total

Es"tiJDated
C06"t

*352..100

209,400

$ 561.. 500

- 30 -
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Cost



$ 822,600

•

I'teII

Direc'b tabor

D1rec1; Matoerials

Mam1tact1: ng overhead

Tot8.l H8nutacturiDg Cos1#

The 'total annual saleabJ.e produc'tiOl1vJ.ll -.oun't 'to aboIJ:t l.23,600~•
•

Based on a sales prieeot $10.00 per square. the total 8JmtJ81
vould -.aunt to $1,236,000.

Interest on 1DBDa

Insurance

Audi1;ing

Un...4"Oreseen Expense

Total. Nim1 01 s1;ra1;ive Cost

$ 10,000

2,000

2,Jtoo

3,600

2O,Jwo

Sal.esCCmDi.ssions, 'rrave1
Freigb.1; Ou:t, Bad Debts,
Diseoun"ts and Al.lovances

Profit before 1'aXes

'J»tial Annual Gross Sales

-3J.-

2B9,ooo

$ 1,2)6,000



A requ:1s1'tlon f'orm designed 'to praride accw:a'te records of' procuremen't
and Ind:i.ca1ie 'the purpose of' ~n't v:l.th 'the 1east 8IIlOUI1't of 'time
and etf'ort is shown on 'the f'011<JV'1Dg page.

!lb1s f'om has an account m.ber f'or each type of' 'the various expendi­
tures which the manager vill review in 4e'ta:11, montb.ly or o:ttener, 111
order to control his expenses. scae items, such as power and vater,
are usually under contract and are easiq checked b,y ref'erence to
montbly bills. For sUlpl1.t1cation, items (llarked vith an asterisk
below.) are CDitt.ed f'rcD the purchase requ1sition. Variations in the
labor costs are eas1l1' reviewed b,y ex&'Dination ot the PQTOJ.l vouchers.
The simplified 'type ot con'trol thus provided makes certain that the
manager can con1a'o1 expenditures praaptly.

FollOV'1Dg the requisit.ion f'om, a. sapl.e voucher check is shown.
Voucher checks should be qed tor the PIVJIlen"t ot all expenditures and.
the Rppropria1ie bOok accoun't m.ber placed on each voucher.

At 'the end o-r each mon'th the lMDager w:111 receive as"ta'telDen't of all
expenditures broken down b,y budget. accounts. If' 'the expenditures ex­
ceed 'the budge1ied montb.ly allowances of &rq' of' theaccount.s, 'the
bookkeePer v:I.ll f'urn1sh 'the mBnager v:I.'th a break-down of al.l expendi­
tures relative to 'the budgeted ac<:ount.B exceeded. All. these .supporting
data can be r.ecured by reterence to the purchase requisitions and the
~eck vouchers. Th1s reference Will enable the manager to det.e11Dine
'What. caused the over-expenditure and take correct.ive action.

If' at &D:¥ time durins each month it becanes apparent that expenditures
vU1. exceed &rq' of' 'the buqet accoun'ts, the bookkeeper Will brins this
1;0 'the atteniolon of the manager for his int'<mD&ioion and action.

BUOOET COlfrROL ACCOUNTS

Account Number
MonthJ.y
E!tpense

Annual
Budgeio Act.ual

10 Adm:Jnis'tra"tive $ $ 1,500 $ 18,000 $
20 saJ.es 7,916 9~,OOO ---
30 Direct Materials 38,063 457,000
~ SUpplies 500 6,000
51 Power* 916 11,000
52 Wa,1ier* 100 1,200
53 Fuel 166 2,000
60 Unt'oreseen Expense 1,700 00,400

(Reserve Account)
71 Direct Iabor* 19,850 2,38,200
72 IndirectIabor* 7,050 811.,,600
80 Depreciat.ion

(Reserve Account) 22,600
Note: Adm1nis'tra'tive 111cl.udes insterest on loans"

1nsurance, l.egal and &Uditing.
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. IPURCHASE REQUISITION C(J(pAlft' N.AME DlTE
,

0 10 AIMINISTRATION 0 40 SUPPLIES

0 20 SAI.ES 0 50 UTILITDS
......

0 30 MATERIAIS 0 60 UIFORESEEN'EXPENSE
.<

INDICATE BEroV THE USE OF MATERIAlS Ii

0 DIRECT MA:TERIAIS 0 MAINTENARCE SERVICES

0 MAINTENANCE MATERIAlS 0 OPERId'ING SUPPlIES- DELI'VERJ'. WAl'f1ZD
PLEASE ORDER THESE MATERIAIS OR SERVICES <---..,-

""" Ii
QUANTITY DESCRIPTION UNIT '1'OTAt .,.......

i

1 I,

I
••••

i,

- 'I

.
1

J
I

.... ~.

·.·.·.·11

~

i

t it

I ~ I

~ I
1

~

1

I l
! , .i

!

f7
I
l

QUOTES RFXJJISITIONED BY I·

FR(J(

i

QUOTES i APPROVED BY
.. ,.... ,.

FROM I
i

j

!ORDER NO. I ORDERliTE .....~QUOTES

I
FROM I

,
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R. W.MI"CHELLMANUFACTURINOCOMPANY V
1A22 80SWORrH .TREET, •• E.

ANYWHERE. U. S. A._._·_~_~~. 19_No. 10000

PAYTOTH;;I:~O;;JiIf;;P;;C;JiIf~~O;;";-~r:-------~---"._----------------"- 0 LLAAS $ --_._.. -~._.­..,

R. W. M.TCHELL MANU"'ACTUR'NG COMPANY

~

L ~

TO FIaST NATIONAL BANK
A.NYWHERE, U. 8. A.

.'1 SAMPLE CHECK
=,,-,",,",,--- """'. ..-'--'.""'~--vice ""UIOINT

SWiM" '- __t!i~1Wtiit; 52ZJli'!ii'ij!6. ew .&~~~~

ACCOUNT NUMBER

S_ple voucher check to be u8e4 forth. P8\Y1Dentot
all expenditures in connection with BUqet Control.

£ ~i§£i"s§§'i4i§: ._~ :;::::_~ ·w e- ~ ttL '1& .J .."L=: Pm

ft. W. MITCHELL MANUFACTURING COMPANY



The services of professional engineers are desirable in the
design of this plant, even though the proposed plant 1s sraaJl.

A correct design is one 'Which provides the greatest econc:IIJY
in the investment of ftmds and. establ1sheb the basis of' opera-·
tioo that vUl be most profitable in the beg1nn1:Pg and V:lll
also be capable of expansion without expensive al:teration.

The addresses of professional engineers who specialize in
industrial design, sane of ..'haD. JD1Q'" be vi]] ing to undertake
such work on l.ow cost ProJe~ts overseas, can be secured by
reference to the publ1shed cards in various engineer1.ng ma.gazi.nes.
They m~ also be reached through their national organizat:!.ons,
one of 1lh1ch is 'the .

National Socie'ty of Professional Engineers
2029 K street, Northwest,
Washington 6" D. C.

Manufacturers of indust.rial eqilipaent sploy engineers familier
'\0"1. in the design and installation of their specialized products.
These manufacturers are u.sually w:U] 1ng to give prospecti.ve
custaraers the benefit of' technical advice by' those engineers in
deteminjng the sui.tability at :.their equipaent in~ proposed.
project.

The equiIJDen't manuf'aeturers also know, and can rec<8JJend,
professional engineers in private practice, vho are vUUng and
able 'to provide appropriate consuJ.ting .services.

J
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1f8ntd'ac'tu.:r:'1n8 SD 1Df'er1or qva1.1v of prodr&ci; Clm::iDB 'the 1i.ra:Ip1,.
period CCIU1a create sales :rea1.....-mce 1iha~ Jd8b:t be d1ffl.caJ:t .to
cope vith later. 'l::J D'Oid such possibU1't1es:l tile qaaUV·· of the
prodne't 8t'.oa1d. be ma1It:ta1Ded at all 1:J.JDeS:l 1Delu11ns 'the 1za:Ip1.DB
period.

In SCBe 81·eas II1d.lled operators .,. be anilableloca"7. In ot.'ber
areas all tile~ .,. haft to be 1:ra1Dec1..

If skilled O,Pel'atars are DOt ayaUeble:l llIdequate 'tra1P1. would be
assured by us1D6 one or IIOr'e of the tol.1.ov1.Ds .etboda:

A. If the pJan't 18 de81gned aDd 1IIstalled b7 a CO""'Jeteut
eng1Deer1Ds; 1'11a:l the coutract 8b.ou1cl be~"U
poas1ble:l 011 a 'tUnl...ke;y b8s18. On 'this basis tile COD't1:'8~...
tor asrees to operate the pl.aa;t 8Dcl. procJ.Gce the qua1:1:t;\.
and quanUv ot the proc1Qct stated 1D the contraC't :tar .8D
as;reec1 period of time. 8ach a cOl1.'tract vould asSQ1'e
eD.equ&te persao.ne!. tratn 1na:l s1nee ran qwmt11;y aDd CJ.1&1.1.1:,J'
could not be pro.'Iuced V1th 8D UD:tra1D.ed o.rpn1zaUon.

B. ~e·eng1Deer1Ds;:f'.iDIt ..ba;t <1esips aDd 1DS'ta1.1s the p.1aD1;
caD WPMU 17l18.ke t.ra1n1na ~n:ts to ba:ge ke7 peraoDrJJeJ.
plaeed:l :tor t,ra;ining pn-poseS:I in a :toreign~ "that
procJ.Gces the saae 'type ot' proclu.c1f;. TMs woW.d prov1de
trai n :fD8 tar 'the key per8oune1 wblle the plant 1s: beJ.Da;
1Dstalled..

c. U neither of the &baYa Ilethods 1s lJ)8s1bJ.e, then quali!!ed
and experienced 1nd1V1dual s sbou.ld be emplcpd for the ke:J
posi't1ons:l either pen18neu:tly or teaporar:l1y':I to pe.r1'orIa
the key operations and assist 1.n 'trainIng 'the Ql"gao1mt1oo,.
even. if they mus't be secured. ou:tSlde tobe COWl't:e7.

D. ~e meDft8er should have years of successf'ul. experience 1D
'this 1;ype ot business aDd be fUl..q cp:aa11ned in aU pbaaea
of JII8D8gE!IIIel1't~ including 'the training of esapl.o.Jees.
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A fire brigade sDm;,ld be established and each 1IleIlII:.,,;;l,'"

trained as to his !'es::'QDSibillt.y in case of' f'.i.re. :rtre
drills should be conduct.~ periodic~..

It is recanmended 'that the euaplOj"eesbe encouraged to
ofier suggestions or recCllDendations relative to p:even­
tioo. of' accidents, =emovaJ. of' fire hazards and~
general interest in all safety :f'ac1iors ..

The use of' accident posters in the plaD't have proved 'to
be ofva1ue in reducing acciden'ts.. It is ~ded
that sueb. posters be used" and that. SCIlIe direC't~ial

action be taken by the manager" at least. once each JIIODth"
to bring to the at'tention of au ~:rsonne1the i.1lIpor'tanee
of' sa.f'ety precautions ..

In addition to constant vatch1Ulness to D.'t8ke sure t:Iult
all practicable safe1iyprecautions are taken" f'IX'st; aid
suppltes should be readi.]~ available. One caup1ete
first aid ¥.itshould be maintained near the J!IIIIDEI8er's
o:tfiee, and others at appr'9pria'te places t.ilro1.Igb.ou:t the
plant.. scme of' the employees should be trained to pro­
vide f'irst aid service ..

There is al",vs danger of accident and injl.U:7iD, aD,1
inaus"trialplaol"t. Because of thisI the manaser ShtOUld
take speci.fic8C'tion to bring 1;0 the a'ttention of· e8cb
EIl1p~o:ree the importance o-r saf'etT precautions ami in­
"te1.ligen't f'irs't aid.

Prae'tically aJ.1maehines have sat'ety appliances.. and
the manager Should see tha~ these are in good vork:tll8
condit:ton and.tha~ the operators aremald.ng fUll, aseof
them.



A aaJJ. plant. built and opera't...~ aeerrding to the ustll.Ptions made
in this manual vould be a prot!table undertaking.

1!bere aresaue detemlna1t10D3, bowver, tilIat sb<XJ.d b~ made betore 8
decision 11 reacbed, to wild fIlld operate a1lCb u. pJ.ant. .-.mg tbe
necelsfU"T <!et-em1natl<ms to oem.a4e are "tbose 1I1:tb reapec't"tO tlle
1'oJ.J.ov1D6 1'ters ;

1. Are all materials 84d. supp.des available loeal.ly?
Is the loe81 matf::!!'ial market cClDpetlttve!
\re satisfactory del::'very or looal :1D&~rlals ss8Ured at reuuu...
able prices!

4. Wbat materials and supplies IlUSt be 1JIpc:)rtecl1
5. Are they available in vo,;dd :markets at eazapet.1t1ve prlees.i,
6. ~!OUl4 prompt 1eliVery of~ u:ter:1als ad euppl1,es be
aa~ so tbat lar~e imren'torles lfou':l.,d na'; be re~1retd?

1. Is there already a demand f'or the product'!
/> • Who are the principal con.Juaers'!
B. 'Who·B.!"I! poesiblenev con8UII~rs'

2. How Is demand for the prod.Uc:t 110\1 satisfied'!
A. By localpl"OdUc'tlon1 11:' so, what is 'the voltae of 8JlIDlUU

produ'C't:lon?
B. What percen~ 01" con$~t-lon 1@ filled by' 10cal produc-

tioo!
c. By importS? If' so, wat. Is tlte Yoluae of' arnuaJ. ~rt.8'
D. 'What percentage of: CODSUlDPtion 1& JIet, by :iJIports!
r~. FraIl td.:L&.t. areas are u1pOrts deriVed!

3. Wha:t is the es't1mated annua:L increase 1n. l.oc:al.:onsoapt.ion ever
t.he next :rive yef,lrs'l

A. How '¥ere 3'~(.".h es't1ma.tea 1IIIiIA'i£!
.8. .By ref'ereriCp. to o.ff'1e1al :.figures on pop41a:t.i.on grovtb,

"-'"emily bude;ets,. :imporu,. ete.?
C. By c.:msulta:tlon n+,h trade or 1ndus1a7, min.:l9't.rieb,

assoeia:tions,. bankers, cCIDle:rcial houses,. vho1eea1ers,
rE!'taUers, indu$tria1 eO!llh:llers, ete.?
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SUMMARY (Continued)

4. r:f Ule product is a1re~ being manuf8.C'tured, can the existing
and estimated fUture local mar};cet absorb production of the
new pler.t v:1thou;t price-cut;ting or other dislocations?

5. Would the estimated sales price a.;;.d qualit"-y of the :nev prod'l.lct
make it ccmpetitive \lith an imported equiyalent?

A. After adj..tSting eost to loea1 condi,tions" is the
Etltimated sales price of the product so high. that
tariff protection is necesSl'!"y to protect it fran
imports,?

1. Could the pr"lduct caupet.e in export markets on the basls err
pri.ce, quaJ.i'ty and deFendabili ty of' suPP4!

2. can e'CPOrt markets for the product be fleveloped?
3. if so, in vhat areas and in vhat arm:;m.l volUlDf"?
4. 'What procedures vould be necessary to develop ~rt ma.:rkets"?
5. What vould it '!ost?

1. In calculating costs of the proo11ct, has adequate allowance been
made f'or the expense of a sales depalrtment, adlrertls:1ng and pr,;)­
motion that, migh't be required?

2. Do consumer prejudices sgainst local.J.y manu:ractnred m'ooucts
exist?

A. If so, why?
B. W",uld they apply to the ne?4' rroduct!
C. If' so, heY could they be overcrue and vhat

would it cost to do so?

3. Do mark.eting a...1d distribution .tae1.11t.les for 'the product exist:?
A. If' not, can they be set up?
B. Vna:t vould it cost to do sot

4. Will the product be sc·ld to:
A. WholesaJerst
B. Retailers'?
C. Direct to cODSUlIIerT
D. O'tb~r inaustrles1
E. GOVertme,n1;f
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EOOlfCIIIC F.AC'1'OBS

1. Row IlUChtore1p excbVlge (and t.n 1Il'.l.t curreDC!J') 18 reqa1re4 to
1aport -.chlnery,equ.1];B81lt and. ~ppl1e8:

A.. Bow atOh foreign. excbap (_d. In wba't cur:a:epq) 1.
reqa1re4tor 8IItW&l 1Dtens't ptQIIf:D1t8 U4 ~l.1;lOD

of q l.0IUUJ coatreeted to 1IIpOrt ECJ:I1De17 8D4 equip­
lIeD1;, or tor papaeu$ ot' royal1;1e8 8DCl 'tecJm1cal Hn1.ce_t

B. Row mucJ1 t'ore1p. exc~ (eD4 111 Vba1; curreDC!J') 1_
requ.1red for 8IIDUal :Impo.rt or raw -..ter1als &lid 8UpJJJ.1est

C. Rba't are elft1ma:te4 ammal :tc...""'e1gn exch-. eat1I1D8'S aDd
in what. C"'U.n'enc1ea'

D. Bas careftU coulderaUon been glven to 'tbe poaelblJ.11:7
of depreciat.icn in the toreigD exchange ft1ue ot the
local currencTl

E. Bas c~tul C0D81deratlon beeD given to the poe81b1li'ty
of' import con'trols, or re8tr1ctiOlUl on 1mL11ab1lit.1es 01'
tore1g:n excbaz,ge neceuSl7 to opera'te the bua1De88t

F. What benefits voul.d the DeY bua1De8. brir.1g 'to the ecOllaQ'
in the use 01' local raY material8: 111 sp~t and in
teclmo1osrt

G. Do depeDaable tacilities exist 'for 'traDspor1ia'tlon... polMr...
fUel, vater and sewaaet
(1) It not, can existing deficiencies be elimi_ted.

eatlstflCtoriqt
(2) Whfl,1i WOUld be the cost to do sot

1. is 'there an adequate labor supp~ near 'the. plant. locat.icmf
A. 11' Dot, hOW' can the prOblem be solved?

2. can the problem ot 'training cOIIIpetent management. end super-
visory personnel be .::.ol.ved?

A. Al.so, the tra1u1ng ot skilled lL.bort
B. Is techn1cal advice available in the l.ocal·:'.1;y'!
c. If' not, where can 1t be obta1ned and wba;t 'V1l.l. 1:t Oo."'t

IAWS AND BmULATIOHSc,_. __.
1. Do exis1iins .labor laws, government regulations" laws end taxes

favor establishment ot nev businesst
A. U not, Qan C}dsting obst.aeles be relIIOV'ed'l
B. If s.), how and vhen?
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1. Techo:1cal advice on select.ion of machinery and equ1pwm1;.
A. In selec1;1q the uchinery ana equ1paen1t ft)rthe

new plant, have reputable 8Dcl caapeteJrt eD@iDeers
a.ncl tecb.td.cl8D8 been consulted'

B. !aYe they been aked tor adY1ce on the JII08t suitable
'tJpes or .ach:J ne17 and equ1}Den't tor the process aDd
J.ocal1'ty1'

c. Have tbe7 c:ve~ cCllpared costs ot "t'Wiou suppliers'
D. Cred1t terms ottered purcbaaerat

1. In es'ttmatiDg the cost ot the project, has careful eOD8idera-
t1en been given to:

A. ft1e e~ on costa ot delqa in ccms'tl'uc't1,on schedule:.'
B. In deliver.r and1nst.alJat1on ot JDaCbtnery aDd equipaentt
~. In 1mport o~ essential raY materials aDd auppl1es?

2. In cal.eula'tl. caahtlov'and vork1:ag capital requ1reIaenta, bas
C&..'fUl consideration. been g1ven 'to:

A. ,Maintaining ac1equate inventories otrav mater1a.lst
B. :Juppl1es and apare parts'
C. 3ea80D&1 fiuctuati0D8 in the business?
D. 9le time required to liquidate cred1t sales to

cuatcaers and bad debts!
E. lbe period necessary to set the plant J.nto

prod.uctiODt
F. C8sh requ1rec! 1;0 aon1ze 1ta pr1Dc1pJ.e loe.nst

3. If'"the ec~., 18 in a ~-r1od of: 1n:f'lat1on, bu fUll allowance
been made f:or 'the 1n.fl.uence of ri,s1ns priees and vases on 'the
cost ot the i,U"O.1ectand on working cap!"tal requ:c,remen'ta!

1. Bae 1't been pos81b.le to au.e~ts with local bGDk8 'to
:nnanee ahort-'t1Jae vork.1Dg cap1tal requ1reaen'ts or the baa1Desst

1. Bas a de:tin.1:te plan 'to :finance the project teen lIOrked OU'"
J..Is"JU.fftcient Cdpital &'V'&1lable locally!
B. Unot:l vbat i8 thft plan to obtain the~

capital!
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Thi"'TBRNATlONAL COOPERATION ADMDmr.mATION

SERVICE OF TIm
INDUSTfaAL TBCENICAL COOPERATION P110GBAM

TYPB m - TECHNICAL AIDS FOR On:RSBAS

• lNDU§TRlAL REPORTS SERVICE

Previae. ~ic information relardins:
1. Data- and reference materials rf lating

application in. economic development.
2. 'ltequirements lor establishing and operati~ small factories in basic ihdWf
J. Maft·hour requuementtl, ope1"ational c:haraderisU.clI, and equipment uti

in repro.entative U. 8. factoriea in selocted industriel.
4. Man-hout' and materiall l.vir;S Uu'ou;b etanaarl:lization. lIIimpUfic:atioQ.

8fW1c:i.alization studi•••
5. ~upervi.oryand other specialized training procedu:rea and techniqt~e8.

6. U. S. f'xperience in specialized fields.

Ie TECHNICAL DIGEST SERVICE

Provides digesta and abstracts, fun ..eDgth article•• <:lnd bibHographicalrefe:t'encell
on U. S. dovelopme.nt8 in products, ?roce••e'. and work 1:echmouea deriv4!'-:Il!rom U. 5"
techrical, scientific, and trade periodicala. and other pel"tinent 8ource8.

e TECHNICAL INQUIRY SERVICE

Provides answers to individual questions relating to pt'oducts, 7'lToce••ea. machinel''j!r
and equipment, production operationa. work techniques. manaLenlOnt practices and
concepte. factory eDgineering. and balie requirements for induatdal p,:"oduction.

e TRAINING MATERIALS SERVICE

Provides b;.8ic materialn for US" by specialized technician» in. !:lOll' l"l.lnd:od of~ .,
a:;emenl,; supervisory and specialized training course8m boet countrl....8 •

• TECHNICAL LITERATURE SERVICE

Provides recommendatiou and guidance regarding CUirrent useful world-widE: pQb~
licatiOna re1ati'l18 to industry and productivity Unpro,,-emlent; diat:r:!but.~. carefully ae··
lected and repreE;4!Ultative riew publica.tioll8 of particular vahle for ::?rogl':im ....
lacilitates mi••ion literature procurement.

ev. S. BOOK EXCHANGE SERVICE......

Provides, on MiliU"'QD. approval. technical and
exchange b"'..UI to oversed libraries.




