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FOREWORD

This brochure is one of a ser'ies of relorts resulting rrcm~

overseas techn1cal inquiries on fac:tr,r)" or cor:mercial est,ab­
l1shmen~s, operation, managemen't, diJ"~ er~eering. the
report is d.esigned to provide only .a tteneralpicture of 1,be
factors that DUst be considered in establishing; 'and operating
a tac:'ory afthis type. In most cases, plans tor actual
installations 1«111 require expert er.gineering and. finariCial
advice in order to meet specific iocal conditlomi.

Mention of 'the name of a.r:B7 ti..rm, product, (r process in
this report is 110t to be considered a reeODlll'leDdation or an
endorsement by the Inte::rna~ional O:loperation Administration,
b.lt merely a c1tatiOI~ that 1s typic:al ill its field.

'The original report was prepared b1 Bames Textile Associates,
Inc., Boston, Massachusetts, in JCUllua.r;r 1958 under contnl~ct

to the Office of Technical Servicesl, u. s. Depa1"tlJlent of
Commerce, for the technical aids program of lCA.

Technical information, as well as ren.ett, was provided bJt
R. Poliakoff, Industrial C-nsultant" 126 Eleventh .;\"'/enue.,
t~ew York 11, Hew York.

1'his report has been ren..;. ~ and rewritten by
George H. AIldrews Engineelrir.g Associates, mc. J'

411 Sout.hem Buildin,g, Washington 5, D. c.

For further information and assistance, contact should be
made with the local ProductivitY" Center,. Indust.rial Institute,
Semcio, or United States Operations Mission.

Code Number
PR-81

October 196J..
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JUTE YARN

1lIDODUCTIGi

The purpose 'of tbisreport is to present b.sic iIlfOl'8tl.•
for establ1shing liuaufactur1Dg plaot, in a foreign eountry.
to produce jute yarn.

Some of the uses of tbls product are luted belcrr:

aug Backlag
1'-...loe
Feed Bags
Furniture Webhing
Auto Upholstery Supports
ElectricC&ble Covering
Sugar Bags
Eertilizel Bags
Cotton Bale Covertng

L1aoleua BL..king
leioforcedPaper
I.ope
Knit Tub~~
Hooked Rugsl aDd illbroidery
V08en il s Skirts
Brattice Clior::h (HiDe VentilatiDg)
.ursery Hultlap
Bug Pad Centers

GEHUAL ASSUKP'lImiS

In order to makere..:c.listic estimates in this replort~ ",:ertain
assumptions are made. These are:

1. The costs of the bulldin~ a'od general fac:ilitlesare
based on United States prices.

2. Material costs are based on sizes and specifications
of materials used in the United States.

3. Labor costs are based on the average for the :baduatr}"
as recently published by the United States Bureau of
Labor Statistics.



4. ""'qu,ete J)JOINr' aa! _tel' are .-lIabl. at the plant;
alta.

s. Adequate tr:a,aportatlOD facilitiell are ..ail.ttl. at
the plaat .it...

6... '!be plant Of••tea tll:r•••taht-boa shift. a day. f1ve
claya • Wi.It. acd fifty_Its per,....

1.. Ito special proviaiall 18 ... for the traiD1D8 of ....
pera1l'.lll'lDel.. It b ..s~ that leamer'lI rates an
paW Iftauch cu....

8.. Th.fol10U1Dl itelill carmor; be utt.ted realbtically:

A.. taDd val_..
". Dlatributlall" aellf.aa COS".
~ .. lD....fretabt aad out-tretpt.
D.. AcbI1aistrat1ve costs.
i... 'fuu.

Uhlleseneral ..t~tell villI». -.de of each of thU.
it_. for th. purpose of cGlllllpiletma cost utt.ltea:l
.djUS~llt aboalel be _de ill accOI.'daace vitls actual
local coata.

In fact. all cost utimata cODt.a1Deci fa this report:
shauld be adjusteel to cODf.xa to loc.al coaditiou.

9. Coluams are provtcleel 1D. the tables tncluclecl in this replort
e.o facilitat.e t.he cOIlVersloa. of cost figures to cOIlfora
witb local costs.

Pllonocr SPEClFlCATIOIS.

All h\fcmaat.ion and figures cCXlta1ned 1D. this report are baaed. on

the produetion of 14 pound jute yarn. cOilIIDXlly kDcRm as carpet )iran

and used priurily for carpet: haekf.11&.



rbi. plu,tla de.iped to prodoce 100 F1ouaa. of jut'!' yaraan

01'4,200,000 potmd.e • year baled 00 a t:bree fl'b!ft operat.t.oo,

hundred and fifty da,. a year.

The jute, which arrives at the manufacturing plant. ia the btgbl:r

compressed pucca bale••·8t fust: be loo.eoed up and. hl_ed"

appropriate nUlliber of bales of each "Irk is. s;.electE'd and. put

the first ,..chine" a bale breaker.. Thits loosens and crusbes tbe

heads, which are picked up by the operators 'Ofttbe delivery.ide

of the machine and pieced out in handfuls weighing ahoutt.voiroun'is

each..

The jute then goes to tbesofteniDg asachine" whicb coutsts ofa

series of pairs of rollers arranged borizODtally in a lODB, Darr_

frame. On the vay through the.oftener, the jute 1& further

separated and loosened and is sprayed at tbe ... tille with ••>011

water dries out as the jute passestbrouah furtberstq_ of



..nufacture. In the early da,.. of the il:lldustry" whale. aDelfiah

oU. veree.xcecsLvely used. but lover pric:(!d .lorr41 oilt.om.

locrea inl II"f8yor ~

Aft,er passiag througbtbe ·softener the ju:e Itands fot:' 24 to 48

hour8 in boxes" so that the oU ..04 vater 8IIlIUl.l00 _,. thoroughly

peraaeat.e tbe flbre..Tbls proce•• ts Cc.aon11 koowa as "he

ubatchlq,~1 of the jllJee.•

Cardly aDd Preearin&

Batchiq 18 followed by .. aeries of four consecutive aad fairl,!

dist.lnct operat.loQl: whicb start vitb tbeb,ttcbed jute and fioisbvf.t.b

II product known g"rove.·~ Tt~ first t.wo, operations, brreak10gand

carding, are concerl~d witb the separation of the fibres by ':OIIbl08;

th~ third process" draving" is the one whicb draw:s out and coabs

the fibre 81D.altaueously in ordertc rattae the degree of parallelis.;

_ni tue last' J roving. ,st.!ll further dra.. tbe fii'res aJ.'1d then gather,s

them together to giv~ a prelbdnary twist vbich puts thee in .at

suitable for spinning.

Breaking and carding are performed on _cbines very sbdlarin the

basic principles of their construction.. The breaker consists

essentially of a large central cyli1!der and two Of' three pairs of

smaller cylinders. All of these rolls are driven 80 as to revolve

at widely different but carefully interrelated speeds,.aad-all have

their surfaces cQDPletely covered. with strips of vood1ntowbich



ste.l pia aret.rl.8ertecl at aD aasle. The jute, evea.l" .pread ewer

the feed sheet. eaters the _cbine UDder the feed rollu aDd ia torn

and broken by the action of thepiu on the rapid1y .,.,1118 cAIltr.l

cylinder.. In paasingthe ...11 rollu8, the fibrp u cOllbecl aM

parallelized t080me extent, and 1& delivered in the fora of • wi"

wbich, condensed to a ribbon, ts collected in a can. the ribbon of

fibre wbicbresults frOll this and all cardiug aDd draviDs openti0D8

is called a ·'sliver .. H

The card ~r finisber is essentially the ...e as a breaker except

tbat ther~ are IIIIOre cylinders, aad the pimdng OIl that 18 fiGer.. If.

card takes several breaker slivers and aaalgamates thea, producia~

a aore refined ribbon of fibre, which Is then ready for tile dravi.Dg

frames. In the breakin,g ~nd cardiag proc_H., tlt« actioD of the

ptnsremoves "hort pieces of fibre and bark whicb are draIiJD douo

below the cylinders and periodically colleeted _ a ....te product ..

The drawing fr_. as lca name hllpliea, refines the eliver still

further by drawing it out loasitudinally and levelma it. At t.be

same t.t.e. by eOllb1aL.1g two or ~e slivera II thorOugh bleodlD8 of

the fibre is effected. The dreviag actiOll1 is attaiDed by 'E.~ ••Iac the

material between two couecutive pairs of rolls. the 8eeoad halvtaa •

grea'ter surface speed than the first.. In the apace IJetueea the no

pairs of rolls. the sliver is held 10 a itaDk of fiae piDa. _ted

on traveling bars:t which serve to give ... further cOlddaa. '!tIG.

_li_



thr.e ad four dr_lap arc 8ad1 :bl the _facture olll'jat:.

yan. tu r ••ry1D& deh the fiD.... r_"d,rN in'tuultlMte

pr04',ct.

The rovialf'r_, the lat IMCtd.M of the pr.,..:iuI ••tea. C:QII.1tDIIlt

ac:tr_iDa vlth a ttrt..ttas operation,.. !be 'Nckof al'_iDa:fI'a..

in fact, a -.elUted draviaa fr_, .... the .llver f.clto It .d e•••~

furtberatteauated.. Attbe frOlIC of dae .acld_. a r_of ,410 or

JlI!Ore ateel fl,..•• revolv1Q1 KOImd 1II1JOden bobblu., illput'.,lt'ld.tt

to the tbtD alivel' wb1cb thea tri.ud.s utI*' the bobbiu.. .UlNe the

roviJ:qJ £1'_ -...t prOY1cle for the Yerlt1cal .,.....t o,f tbelilobbiu

as the aliver is 'built up OIl tiw.a, __11_ fort:beirrotati_ at.

cC'lIIti.aually varyiDa apeed, ... it_ t_ rotatto& ofthefl.y..a at a j:'i.xed

.peed, and thefHdIag of the 811ver tbrouah a dr~.ppar.t_,.it

viii be recosabed that tile _cbiae 18 • cOillpllcated aacl· 1aI_1...

ptece of _c:bao.....

'rae jute apiaJ:liDC' fr.. coaverta· drafted or reduced: roviD& ;lato

JUll 07 tile acttOQof fl.,.l:'. _leb, J:'otat1ng exactly .....t09:UJa

fr__, put the flul tvist into the 2llIlt.erkl aIICl apia vinIIlt_

bobb.1Da.. Because the creels boldiDS the aupplY' of roriDa _e

placed above the .piJm!D& fr&lle,the IlaChiDe c.m he, ad ...11y

is, builtritb two.fdes, or banks. althc!vah it ... feasible to __

a ap:bmtna fr&lle of but ODe atele.. Such fr..... are eel IDllly_eeI at:



:the eDd of il t'<.h':* vbere tb,:o.reb Qot a,ace eDOUahfor two alele.. The.

bobb;ttUJ .Weli full, are re.-:JYed by the .pl"111craacl belPft's II or by

squads of dO.ffera ..

The SpUD yara IlUSt LOVbe put 1a • .,. lat"l,e,rpackqe ..re cOMerdftt

~o sbip and bandle,. 80 ltil' VOWJd la skelu t e,op8. 0:: tuba, or in

80M other shape, the exact oature of which ladlctated eltberb,. tbll

requirements of .. subsequea,t proce•• or by ~omren,l_c«: 10 p.~kl1!&..

Sket3s are_de by leacling the yarn frOll" row ofbobblu, set em

pegs, to r'l!volv!nR reels vbleta are eollapslbleto peftdt of easy

l'aDVal ~f the yam.. Skelu. heiDi loose in structure, are tbe .at

convenient form for jute yam vbtchta to be dyed.. Tube. (vartously

called tubes. cheeses and spool.) are 141r8e cJl',!.Dders or CODe. of

closel)' wound. yar~;,.. they proviclef«a relatlwly lar8e -J.a;ht C)f

yam 1n aaU~ of apace ·Dd are built ooa virxli. £1'..... On

this _chine, tneyarn ts led fr_ tbebobblu.set OIl a row of ,.p,

through a device des:tp.ed l:ol'etIOVe any gross 1aperfecl:ioas iQ the

yam, and t.hen onto a woodeD --.:' p.piel' tube.. '!he tube rests 00 ODe

sideagaillst .. rapidly tumiDs roller which vl:adstbe ,.am :1Dto a

~yliD.drical or coatcal padtqe. Cope are _II,. eloaptedcylf.aders

of yan _left are u.sedODI)' in veavtas ..



t45Sether.. To aecOJlPlu'f1 th18. tM ....futur.r ue. a tVl~ft.1"

..ell '1'41....1'"'1 a lat:gespinn1a& £1"_.. The.tet!.1 on ttM~ ~rlll~.IL

yaneither .In tubes or on bobblu, aDd two or Il101'. ead, are

to the flyer" vhicb t:'" tsts tb_ t>ogetber without draft ar~d d.1;l108

theplied ueerial '()R 8 bobbin" The plied yam btllieD VQlIlod into

the dealredpackale in tbe ... fubiO"'; a. slqley.rlll.. ADother

of twister is. borizOQul -.cbla4!.. In tbb c.•se '" the eadllt,obe

twisted are led through a die md OIl, to a hOI'1%00&,;,411 £;1,8r ami Dot.II:II,lll,;

Twine or UstrUs·" as it is cOIiIJSlOlJJly eal1ed. 1& of_a, s:izes,

and coastructiOl18 t but all twines fall into one of: two. grOllp.

fiDisbed and unfiu:'3hed.. Juc.e twine ts a nUlllber of plie. II){ 'j1lllte

twisted togetber.. These plied yat:'llJ$ _1' 1)8 coaverted" in tum.

still heavier cords by' tvisting seve1r21. of thea together ..

twine is polished by passing the aat11u:al twine,. of des:i:red siz.an".

ply"tbroqh • polisher, _ere several processes 1004 ,at cme

The 1Ute1:.ial is coated with thick paste", _de' froe starch and Qthe::

-.terial, scrubbf!d. dried. and polished.. 'It is tben~•. O'O boil:tb:I~1l

from which it can be _de into any d,esired fol"lllt or p.cuge~

The operat ions described up to tbispoint. concern. the prodUCtion

of yarn, ,eitber single or plied, aDd comprise the work, ofa jute

spinning alII. It should be Doted in passing tbat tenere is in

strict definition", a difference between a till and a factclr)!~

fOX'1lller is defined as a plant in which a raw -.terial is wcPrked



,taat. bc:b .planlDI and .avma are carrh1:d 0", the Pl"O¢.;••' ••

vlndiq are referred to as che"sl!l," vaUe t:".llt pa.l"t of

of 4,200 ll COO pOWlds «Jf jut:e ),am"

Itesa-
.Juce

Nusber
!le9l : 1red

SDPPLIZS

$

$ 103,,000

....l~t
Eatfllat.ed. kUla!.

Lubricants and band toc ,J

Office suppli..es

$



is ahOllllOll the lut ,..e of tid.. report.

u poss:l.ble vtth r ..~t to pauer. vater. fuel" soareu of l.dior aDd

the e$I::&.te"'- coat of the plaat aite ta $1.000.

A ODe st:Jry bul1diq 100 feet by 160 feet. or DouG:. 16.000 ......e

feet will be required for the amufacture of jute lara.. Any _it:-

the coat of tb18 bulld1ng is ut.u.ted at $64.000.

t'be CGDDeCteci loacl requue..ub for this plat _to tQ .boat ~

hor8ept:111U' ..



litre proteer;10D are eatt.ted at IltOOO.OOO galloa.a.

lbe cost of water 1& ut....t.d at $250 per year..

It is estimated that the fuel cOl'lSUlllptlon for heat1Dg aad other Wle.

viII amount to about $600 per year.

PROOOCflmi TOOlS BD E(JII.PIID'l'

RU1IIber
gescriEtion Required

Oil taak, pump
and sprayer 1

BalebrP..aker 1

Softell!ug ..chine 1

Breaker cards 2

Finishing cards 4

First drawing fr.-.es 2

Second drawing frames 2

lloviD.g .fraMs 2

S?itmiDg fr8J8eS 4

Winders 4

'l'O'lAL

Istiated iDStallatiOD cost

'!OrAL COST DIS'!A.LlED

"".

Unit Cost

$ 1 11 000

3.200

5 11000

SIIOOO

5.000

5,000

5.000

6,.000

6 11000

3.000

Cost
latt-lted Actual

$ 1.000
.-,~

3.200

5.000

1011 000

20 11000

10,000

10.000

12,000

24.000

12,000

$ 101,200

16,1'0

$ 123~SOO



Coat
IatiMted Actual

Batchboxea , cans, tubes and
oilatorage

t:umber Dait
It_ Required Cost- -
Desks aDd chairs 4 $ISO

Pile cabi1lets 6 1S

Typewiter 1 ISO

AddiDg mach1Be 1 ISO

TOTAL

$ 1,500

Cost
Esc~ted Actual

$ 600

450

150

150

$ 1,350

DIUC'l LABCIl

lIuIiber Hourly Almual COst
Oc:c!Htioa Required late Eatfated Aetual

Softener tenders 3 $1.. 50 $ 9,000

Breaker tenders 3 1..60 9,,600

C&r;;,i teDders 3 1.. 80 10.800

Drav1n8 tenders 3 1.. 75 10,,500

Teaderhelpers 6 1.50 18.000

Ilovias tender 3 1.8S 11.100

SpinDers 6 1.. 85 22.200

5ectioa Mods 6 1.. 50 18.000

VtDder tenders 12 1.60 38.~

Floor: b.aDcls aDd packer 6 1.50 1l.8,OOO

10DL 51 $ 165,600



DlDIDC'l' J.AB(R

Manager

Supel.!ntenient

Humber
aequired

1

1

ADDul Coat
IItf_ted Ac;-J..

Foremen ca.rdiDB and aplrm.1Dg 3

Office _nager 1

Offuestuf 2

5,GOO

Description

Building

1-
9

DEPUClATICli

Bati1lat.ed
Cost

$ 64,.000

Years
Life

20

5,000

Amaual COet
Eatbalted ktual

$ 3,200

Production tools and
equipaaeat 123,sao

Other tools and equipment l,SOO

Fu.t:nicure and fixtures 1J 3SO

-13-

10

10

10

12,350

150

135



lim_I Cost
latiat:ed Aclt_",

Oepreciatioo

ladirect labor

Power

hel

Supplies

51.500

3,,000

2:50

.....

Direct o=terials

Annual ·Cost
Est:lBat:ed Actual

$ 103,000

Direct labor

ManufacturiDgoverhead

-14-

165,600

80.1185

$ 9!J9.318S

...



FIXED ABSE'lS

Item-
Land

Bul1dtaa

Production tools and equtpmen.t

Other tools and equt"'llt

Furni.ture and f1:xtures

TafAL

WORItING CAPITAL

Item-

Cost
B~tt!!ted As"'I

$ 1,000 •

64 ..000

123.. 500

1,500

la3:!!

$ 191,350

Cost
Est-bated Actual

Direct ..terial

Direct labor

Manufacturing overhead

Reserve for sales collectloaa

roTAL

30 days

30 days

30 days

30 days

$ 581.600

13,,800

6,100

122,,500 -
$ 201,600

CAPITAL UguIRBKElltS

Fixed. assets

Worktag capital

-15-

201,600

$ 392.950



SAUS REYEIRJE

!he average price for jute yam of the t)pe produced 10 tbis plant

ia$O.3Sper pound. The production capacity of: thb plant is

4:t 200,OOO pOUDds of jute yam. per year. sased em these figu.~es the

annual sales revenue would amount to $1,470,000.

UCAP1TIJiATION OPCOSTS, SA'..ES ·AND ROPITS

Item-
Direct materials

Direct labor

Manufacturing overhead

Total mauufacturins cost

Interest on loans

msurance

Legal

Auditing

Unforeseen expeDSe

Total adalnistrativc costs

Sales coadssions

'Travel. bad debts. discounts and
allowances. freight-out

Profit before taxes

Total aDllual gross sales

-16-

Estimated
Cost

$ 703,,~O

165,,600

80,78.5

1,,200

2,,000

5,,000

$ 949,,385

49,,615

30,,000

20.000

421;000

$l.410.()O(1l

ACtual
_Cos\t



A reqU1s1't1on :torm designed to provldeaccu:r:aterecoMs 01' Pl"'OCUr'__t
8Dd.1Dd1cate the purpose of' procu.reIIIeD't nUl the ·1eaa't~ of' .••·"t~
and eUort 1s sbown ontbe f'ollOV1ng page ..

'l'b.lsf'om bas an accOtmtDUllber :tor each 1;ype of'tIle var10u expend1­
Wres vh1ch the __gel' V111 revIew in detail, 1IIOntbl3" or ot'teDer,in
order to control his expenses. saae 1te1u, sucb. as powr anClvater,
are usual J7 UDder contrac't and are eas~ checked by' ref'~e. to
1IODt.bJ,;y bills.. For 8iJ1pl1t1~t:lOD, Ite118 (:rl&Tkedvith aD asterisk
below) are CDi'tted f'raa the ]AU'Cbase requ:l.s1't1on.. Vat'1a1.10lU1 1n .tbe
labor costs .are eaa1J7 renewed by ex81natlon of'the PV'rWl. vouchers.
!'he s1lDpllt1ed .1;Jpe of' COPtrol 'thus. pror1ded .lII81tes certalntbat the
JDaDager can con1;ro1 expend1tures praapt.l7..

Follov1Dg the requ181t10n rom, a ...p1evciUCher check 18 uovn.
Voucher checks sbou.ld be used for the~ of all expeD41turesUd.
t.he approprl6,te book accou:n't n'Wlber placed .00 eecb YOUcber ..

A"t the end of' each month t.he -naett' nll recel:ve ,s't&temen;t of ·all,
expenditures brokendovn .by 1Juc1ee't acCOWlU.. If'"the expendJ;ture.....ex;­
ceedthe budgeted sont.h.Qr allovances of'SlQr of' tbe aecOW1u,the
bookkeeper v1ll furnish the~r Vita abreek-doVD at. al1expemti­
turesrelat,lve 'totbe budgeted accounts exceeded. All theSetrdpjPDrt:!nC
data can be secured by reference to the pILi:'Chaae requ1si.tt0Q88DtI tlte
check. vouchers.. Tblsrefereoee nil eneblEe ·tbe maDaprw det.enUDe
vhat. ClWSed the over-expend1t.ure and take corrective act'loa..

If' at. .any t.bae during each IlOI1tb 1~ becCDeS appanmt. 1obatexpeaUt.we•
Vill exceed 8.IlY of' the~t 8CCO\~, "the bclokkeeper v1U 'br1JJ8tb.i8
'to 'the a't1;entlon ot the· JI8D~r tor his. lntoma;t.1on aDd. ect.1on ..

JlJIGE'l COl'lrRDL ACCOOD'l'S:....-.-----------
Account, "'ber

10 Adm1.nls'tra'tlve
20 S8l.es
30 DJ.rect. Ma'teJ:'lals
lao SUppllea
51 Pouer*
52 wa'ter*
~ Fael
60 UDtoreseen .EqMmae

(Reserve AccOUD1;)
11 D1reCt I.abo!*
12 IDdtree1; I.abar*
80 Deprecla'tj r n

(Reserft AcC~t,)

Monthly
~DSe

$---

MoDthl7
Budget

$ 1,,666
4,,166

S8,,583
800
250

20
SO

2,,468

13,,800
4,,291

1.319

ADml8]

~e~

t20"OOO
50,,000

703 11 000
9,,600
3 ..000

2SO
600

29,,015

165,,600
51 ..SOO

Act.lQ&l

*----
-
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R. W. MITCHELL MANUFACTURING COMPANY ¥
t421 a08WOftTH • .,IIECT. I. c.

ANYWHEnE. U. S. IO~"cac, No. 10000

PAY_,_"."",,"=~~~".,_. " .."".,_.c" """,. ,""

TOTHtlO.-OKlIIOfl' r
""""'~~'~cc.c •.,E' ',"'c'c"'c,c.c .... ".... ~.~, .. c., .. C"Cc DOLLARS $ c.,.,_,·c........'c,= ...~ ... _ ....,

II. W. MITCHI,,"L MANUP'ACTUftING COMPANY

L ~

110 ~'ll'!S" NA.TIONA.L BANK
A,,'t rWIIBRE. U. S. A.

;;4iji.;T;~;:;::j,i,

ACCOtrNT NUMBER

.v SAMPLBCHBCK

S.pl.vouoh'l"~.ekto be uI.d tor the ,.,..nt ot
all .xpend!tUN. In cOM.etlan VltbBu.4pt Control.



DfGnmBB3:
oai'l\lIll'.JiIII1Ulllllll 1:tilMJ ........·

!be&erY1eet1 otprot'esslOD8l ~rs are_sinable 1n tbe
dealp ot·th1splant, enm· tI10aP t.be~il·plut 1s _11.

A correct dea1pl$ one ldUCh pl"OY1dea tbe greates"t ecODallll1
in thetrweat:lletlt of t\mds and establ1shn the beals. ot opera,...
t.1cn.tbat v:Ul be IIOSt profitable in the beglnn1rl& aDd. vll1
eJ..8o be caplble ot expms1cm Vit.bout ezpeDSlw aJ:tera'tion•

.ibe8AUWeSHS ot· protef:s:lonal eagtneers Wo.sp!C1a1:1ze 1n
ln4ust.r1al dest&n, ~ ot 1IbOII ., be V1~~ to undertake'
such. work QI1 low CO:ftproJectG oversees, can be .aeeured by
ro£erence to the plbl:1sbed cards. in .wa10W5 ~nsllflg~1De8 ..
!he7 ..,.a1so be reached~ t.be1r natlCl1Da1 ~;lQDSJ!
ODe ot \1b1ch 1s the

Ba:tloaal Socle't,y otProfeuioaal Elrrg1Deers
2029 K street, DortIruest,
Vub1ngtoo. 6,D.. C..

uaau.recWl'e;rsot'iDdwstrial equi~ erap.lqJ~ r-iliar
Vitb. tbedesip ud iDStaJ lat,lCQ ot tbelr spec1al1zed protIuc't8..
!heGeDamlf'8etUrers are~ vll11:ag to pw prospective
cus~ thebenent 01' technical adY1ce b.T 1~ eDGineers. 1»
detenl.iQ1Qg the aw.:tab1l1ty ~ jobeir equ1p.111eQt, tn. I'.1lV'~
proJect..

the equ.tpaent.~ &lao kDov, &Pd: cal recc.uend,
prof'esslOD&1 eng1neers iD. pri:n;te practice, "0 &l'e wi 111•.8lXlld
8ble 'to prortde appropriate ".:xuR1l'tiDg serv:ices ..
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JI8aut~ 811 1D.ter1or qaa.l;:.1:;y or pro4I1c't cJDr1D& tile tira1ai.rJI
period coal.4 c:reate, aaltta rea:1steDce Utat af.&b:t 'be ,d1:tt1cul:t to
c~ v11:h later.. 1'0.aYQ1d SUCh pou1b:L11Ues,Ule que11't7 or.·tbe
procJw:'t sbou14 be~ at. all tiiM8,1DCladiq tbe ~JdDS
period..

In. sc.e 8I'eU ski1led, operatGn .,. be aa:I JIIb.le local J,.. 'Ia otber
areas a.1.l the operators ., baYe to be '1ni nec1 ..

It' sk1lled operawrs ~ DOt anfJable, fJdeqaate tnA1:a:l""~1Iatd4be:

assured b,y' Wl1Dg ODe or -..e or.··tberolltN1J:lg .tbocIa.:

A.. It' the~ U c1e81pe4 ,8Dd 1.DIltaJle4 10" & C(._peterlt
eaglMer1Qg .:t1l'Il, tile CCGttect Ifbould bt:~", 11'
poss1blA!:, CD .. tum-.,. buis.. ,', .CD 1:h1a. h8a11s the~ ...
"tor. egrees to opI!'nte. 'the ,plant aDd.proauee tbe quaJJt,'
and quaativ or the p.rcclDct natred 1D.tbe coo:tree't :tar'.
agreed period or 'tiDe. SUCb!i ccatne:t vcul4 ....sure
adequate per~ treJ.ning,sUlce tull qUaDtit:.J'. 8Dd q-~'IIij,J'
cou.ld DOttie proitDced V1th _ UDb"a1Ded araan"lza;tlCD..

B.. DIe~ ftnI t.bat. "1ps aid 1D8t&1.J.s 'tae· p1llrJ.'t
CCl.~ __ V8.1D1Dg U'I'8J.18~to b8:we .'~e.J ~1
placed, tor tmrd:. purposes, :to a fore1p~. a.t
produces tbe 8IIIe~ or pro4I1ct.. 'D18 1IllOUld FO'lde~

"tl1UD1D8 tbr tile kq persarrael. while 'tbe~ 18 be1na
1D.sta1.led.

c. If' ne,1tber or t.be 8bave IlIethods 1s ~1,h1e# tbe:a. qual1fteCl
ad 'ex;per1eoced iIJd1Yidual ssbou:ld 'be ~,for t.be •••~
poslUoas, e1tber peJ1I8Dl!U~or ~~11 •• 1;0 ,~al'lll!

tbe. ke.J openUoaa aDd assist;, 1D tnJD:J."the '~_tiaal1
even i1' 'tJ1e7 .wt be secured ou-t&lde the cOUlltr:7 ..

D. 'DIe .~. sbouJd baYe ;JelL'" or. successM. 'aper1eace 18
this "t7Pe eJrbwJ1.Dess aDd be~ qual1t1ed 1D all~
of !M'Wf31EIK D't, lDcblcUng.tiIe t;rej[nlD8 or~ ..
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'!berets aJ~s danger of: accident. aDd lDJ1U7 1D a:t;J
1ndust.rial plant.. Because ottb1a 'I the _veger ~~
tat~ spec1:t1c ac",lon to br1Dg 'to uae a~terrtlcn of eaeJ1
enplo,yee the fJIportance or sa:tet7 precaut10A!" fm41n...
telllpnt first &1.d.

Practically all -eh1Desbere satet.1 eppl1aaCes, ad
'the -D1JI8er should 80e tba"'.w 'these are in good~
candltlon .and. that the iI"""~ators a:re -»d.Dg tull ue or
ths.

In addition to cmstaDt~s to lIIIke~ that
all pnct;lcahl/,t Atevpreceu:tlau are taken.. first dc!,
supp!.f.cs sbould L~ reed!:q 8'f8.! 1able.. ODe carqd.ete
first ald Jd:t abOlldd be -.iDta1Ded near tile~rtas
office.. end otbera at ~la1;e l~laces~ the
p1aD:t.. ScDe ot the~ sbcu:td be t:ra.tDed to pr0­
vide fC...rs1; a;2.,e! sel""f'1ce.

!he use of accident. posters in t.be p1aDt bave proved to
be of valu.e in reciu.eiDg aceldeD'ts. I't 15 reo...~
that such pasten be used... rmd t'ba:1r. IIJe-e d:J..reet special
action be taken by the~r.. at least~ eed1801lJth,
to bring to the at:tentioo or all persom:ael tile :bIport8nce
of satety preeRllt'tlcns ..

A tti"e b:ri.pde ahould be establi.~ aDd. each ..mer
traiaed as "toMs 1"eSpcIlI'»SibUi:t.)' Uta c::ue 01: tire.. F.1l'e
drills sbouldbe CODducted periodleally..

111 Is rec~ tba:t the EllPlO)'et.II$ be~. 'to
of'f'er 81J8Best.ions or ~OIUJ relative 1:0 preven­
tion of' accidents.. nlIllIOVal or n.re hazards aDd~
seneral interest in all safety 1'actars..
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There are othee t..lport.anL suLjeets, .boom belcN, itba~ .boatel be fuU"
lnve8C18ateed aad couldered.. IafOl'Alltioo Ct. daese ....bJftt. i8 __11,
available from. such source,as banks, a\JV~t'I'blICmt 8aeDCUS. export~1'11
and importers, wholesalers, retaller"i1i transportat.ion cOlpa::du ADd
-llufacturers.

1.. Are aU materials and suppile.s available ],ocell)'?
2.. Is the local _terlal ..ricer cOIIIIIpetitlve?
3.. Is satistactory delivery of ...",".1 _terial•••8.eel ac I'eason-

able prices?
4. What materials and supplies -..st be iIIport:edl
S. Are they available lD vorld markets at caapetltive prien?
6. VouldprOlllpt: delivery of fJIIported _terial. aacI npplte4' be

assured so that larae htvelltor1ea would nalt be requ1J:ed?

1. Is there already a de_ad for the product?
A. Who are the principal cODSU8ers!
B. Who are possible new coas..era?

2.. How ls demand for the product: DOW a.tlafled?
A. By local production! 1£ so. vbat 1a die vol.. of ..ual

production?
B.. What percentage of coasUIIIPtioo is filled by local procluc-

tion?
c.. By UPports'! If so. what is the volUlie of _1 iIIports1
D. lIbat percentage of cOGSUlIIption 1a .et by bIportst
r:. FrOlll vbat areas are bIports derived'!

3. Vhat 1s the estiJllated ann"al increase in local cOlDS....t.i,OD over
the next five year&!

A. Bow were such estiJl:ltes .ade?
B. By reference to official figures OIl populat::lOD growth.

family budgets. iJDports. etc.!
C. By coaaultatlOll with trade or iDdustry" alDlstrla"

associations" baDlteTs:I c~rc:ial houses II whole_Ius"
retaJ.lers" industrial CODSU8ers" et.c.?



~.. I:t'the proi!uct,ls already bel. aaauf'act.v.red" can tI:u! ai.till'S
am! estJ:lllated f'Ut.ure local llarlte't absorb ~t.lm C)tt the
nev plar.t Vithcut price-cutting or other dislocatiCllDSl'

,.. Would the ~';~ted sales p:r1cEt aDd qwdity or the Jm~;, pr~.c't

make it calpet1tlw Vitb an 1JIp.orted equJ:val"!Dtt
A.. Arter adjus ",108 cost to local cond1tlcms" :l8 'tbe

esttllated sales price of' the proi!uct, so hiF t:Jl:aa;t
tarlf'f' protection 18 necessa.ry to protect It. :fIoaI
mports?

1.. CouJ.d tbe p:roduct C(Dpete 10 a;port Jl8rket8 on tbebe.slsot
price, qual.l1;J am! depemIab~111iY or supplT!

~.. can export aarkeu :tor the prodilUet. be> dll!Yeloped'.;i
3.. If' so, lo'fbat aTe8S and in 'Vba~ 8.IJIlUl\l volUllle"
4.. Vbat. procedu...res VOLlldbe cecessaryto develop export IMU"kets?
5. ialat. VlD'J1d it coati?

1. In ca.lcu1ating costs ot+J1e product, has adequate allova~eDee:n

1lII8de for the a;peDSe of a sa.lesi c1epalrbIemrt, adge.rtis1Jll8, and PJ:'O-.
laOtian that. mgbt. be required!

2.. Jk) eoumael" pre-]utiees ega1u't locall7 DamJf'8C"t.ured JllJ'"Oducts
exist:!

A.. 11' sc, 1Ib,yt
B.. Vould t.b.e.T~ to 'tbe ·.DeV protIw:t.'!
c. It' so, hav coul.d t'.he.Y be overorBe and what

vou.lcl it. cost 'to do GOt

3. Ib IlU"ke'tiDg and dist.ribuUOG facillt.ies f'or the prodlllet, ai.t,'!'
A. It' not, can tbey be set up'!
B. ..t vw.ld i1; coat to ac so'!

4. W:U.l tile p:rod1Je't be sold to:
A. iI1o~e&&lerst

B. Retai.lers?
C.. ~ to CODS18er!
D. Other Indus'tr1es!
E 00ge1.-ent.!
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II:lOIICII1C DO'1OBS:

1. BOIl .. t'orelp ..,be.,. (aDd. iD 1Ib&'t GWt'~"') Ie Z'eqQ1I'e4. 'to
1apor~ -.ch1DeJ.7, equ:l.paell~ aa4 suppli-:

A. 1loV __ tbretp escaaae (aDd 111 vbe* cuneDC7) 18
requ1I'ed 1'or .DlAIa] 1Dteretrt~ ....O!I"t1satiem
or ear loua CQIltr8eted to DI)Ort web'...,. 8D4 equip­
...ti, «' 1'or~ at l"OJ81'ties ad tecbD1ce.l Mn"loeat

B.Bow 8ICh 1:Gre1p ..ban.. (1IDCl 111 'Ubat CNrI....) i.
Z'eqQ1I'e4 1"01" ....1 JIIpar't at l'G'~ IlII4 supplieet

C.. Mba1', are ens..ted NIQIUI] 1'oretp acbaaae ee:r.atap 8D4
in vbatcurreDC1es'

D. Bas carei'Ul COD81derat1oa been pftlll to tile lJOAlbmV
or deprec1a'tlOD. 1D the :tore1p ...... ft1ue of tile
local~

B.. 1ia8 careM conslc1erat1OD been p"ftll to tile JOI81b1l1y
or 1IIpDrt CCIl'tro18,. or :restricUou em aIl11eJ:d1.1:tles of
roreip embenp DeCeU8I'7 to 0)lIeJ'ate tile bU1:DeIIa1

F.. 111&1', beDetlta voal4 the DeV baaf.1lal8 br.lD& to tile ectJD"'I\J
in fJle use or local raw~: 1D -»1I.,...t ad. in
'techDoloQ'f

G. Do dependable recUtt:1es e.x18't :tor~_, JjJO••r,
.1UeJ.., vater 8Dd sevaget
(1) It'~, CIUl ez1st.1:D8 detlc1ene:J.es be el.....nate4
_'t18~

(2) 1Ila't 1IOU1d be the cotrt to c1.o 80f

1. Is there &l\ adequte l8tor su;ppq near tbe p]a't 1acst1C1d
A. If' DOt.. how caD the prob].ea be aoJ.'ft4t

2. can 'the }JI'Obl.s or 'tratning ccapef.ea:t .......t aDd su;per-
v1BOl7 perscamel be Bol.-led:r

A. Alao.. the 1irafnjng or sk!]]ecll.abort
B. Is t.eclm1ca1.ed1r:1ce a:ndlable ill 1:J1e 1.oca;'I'Q!
c" It DOt, 1Ihere caD It be obta1Ded ad 1IlIat w:Ul it, COlIItt

1.. Do ez1sU.Ds ]atxlr law, gov~ repla'tiODS, lava aDI1 taes
:ftwor est8b11u.ent or new bas1:De&st

A. U DOt, can~ obst8clea be r.-oweclt
B.. U so, how aDd 1Iben!
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1.. ftcJm1oa1 ad:Y1ce OIl aeJ.ecUca or IIIICIIl.1De17 ... eqa.t:.-ellt.
A. III ael.ectf.Ds the ach'lDe1:7 8Dl eqat_t :tar tile

." plaD't, ban repltab1e ...~ fJDBI",eera

.. 1iedm1c18D8 beeD CODSUltec!l
B. Ban theI' bee 8Ue4 1"01' aclt'1ce OIl tile II08't A1ta'b1e

tlpea cd IItIOb1DeJ7 aD4 equ1~at :tar tile procea. 8Dl
loce111f7f

Co. Bage they cere1U1.1l' CQllparecl coAl c4 'I'ar1oas sappUent
D.. Creti:t~ oft'eJ:ft )ltU.'CbueJ"at

FIDlCDL R!!I!IRI!II!'!S OF DB P.BO.1".i!'C'f:

I. In es't~ the cost c4 1ibe proJect;, haa cere1'U1 COIUI1d.era-
UOD been P'ND to:

A.. !be~ OIl costa c4 del.,. .1D CIODSttacUOIl acpedUll..,
B. In c1el1ftl'7 IID4 1Deta1l.atiClllot _chlDe1:7 ad equ1J11reJm'
c. z.'l:Jllport 01" es8ellt1&l. raw~ ad au;ppl1.t

2. In ca.1.ca1a't:1D8 c-.b :t1oIr ad·'IIOJS1D8 cep1tal~., .bu
08I'8tU1 CCl!81c1e1.UOIl beeIl 81y-to:

A. 1Ia1IrtII:I.D1D. adequate 1Jmmtor1ea 01" :rav~t
B. Supplies ad. 8pBZ"! pII"t81
C.. Sea...,.:) t'J..uctua1;1~"' 1Jl1;be DlIIJiDeut
D. 9le u.e reqa1J:'ed. to l1CJd.date cred:l:t -.lea 1;0
~ aDd bed c1ebtat

B. Die period. ueceseaI'7 'to set 'tile~ 1D.1io
proCbIct.1ODt

F. C&8h. requ.t:red 'to --uze 1.... pr1IIc1p1e 108Dllt

3. Ir 'the ec<J!M"IIQ" 18 in a per1od. 01" 1.a:!'J.a'Uaa, baa :run~
been ....:Ie .ror the 'Influence 01" ri81Ds price. aaa. .... OIl "tbe
COIJ't 01" the proJecte aDd OIl 1IOrk1DS cep11aJ. req,.J:lr.,Dtat

1.. Baei't been poea1bl.e 1;0 a:rnnee I I!ota 1d:t1l local bank. to
riDaDCe ahort-1;IJIe 1IOrk1DS capital.~ 01" the bald.1r:lieest

PDIIIICIIL PIAW:

1. Baa a det1D1.:te plan 'to tll"IJICft the proJect been varked. ou.t:t
A. Is 8Uffl.cl4!IR cepltal &'IIl'Il8b1e 1....,1"
B. U lJ.CJt., "''t 18 'the p.1a to obtat.D. the~

cap11ialt
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