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FOREWORD

"this brochure is one of a series of reports resulting !rom over­
seas technical inquiries on factory or commercial establishments,
operation, management, and engineering. The report i'3 riesigned
to provide only a general picture of the factors that must be con­
sidered in establishing and operating a factory of this type. III
moc;:t cases, plans for actual iutallatioDs will require expert eng i .

n,eering and financial advice in order to meet specific local condi­
tions.

Mention of the name of any firm, product, or process in this re­
port is not to be considered a reconunendatiOllL or an endorsement
by the Aglency for International Development. but merely a citation
that is typical in its field.

* * * * * * * * *The original report was prepared by Thompson and Williams, Wasb-
ington, D. C., for the tec:hnical aids prnz:,;m), through the facilities
of the Office of Tect'lical Servic.es, U. S. Department of Comm.erce.

** * * * * * * *
This report has been revised and rewritten by Vitro
Engineering Company,. a division of Vitr'o Corporation
of America, 1025 Cortnecticut Avenue, N. W., Wash­
ington, D. C.

For further information and assistance. contact should be m.ade with
the local Productivity Center~ Industrial Institute, Servicio, or
United States ;.1" Musi<ll1&t
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INTROOUC'T'JO,N

The 'Nrpose of this r~port is to present basic Worm,alion rtdative
to tb~ establishment of a wool 8couring (washiagJ plant in a 10:I'e110
country.

This plant will scour raw Irea.~ wool and bale the ac::oured ..;:to! on
a commission basis,. Charge8 for this service are a,pplied on the
grease wool wt'ight and the owne!" accepts SO to 60 per cent 01 the
original weight in scoured wool free uf Iftoat impuritie,a.

American mills process more than 300 varieties of wool which 4u'"e
gen,eraUy classified as: apparel wool and carpet wool. Tbere!'!!' are
two kinds of apparel W:'OI8; the fine. sbort-staple .)"Pf: u'sed iD,tIl:UB:'

manufacture of woolen cloth. a,nd thefme, lcmger-sta,pled comb ...
ing wools used in themanu!acture of worsteds. Carpet wools are
very coarse and long, and require less cleaning than the appare!
wool.

In the U:1ited States, wool is usually ob~lined from domesticated
sheep. However, in other?::.rts of the ""orld, nbers from mai.ny
breeds of sheep, as wen as from other clnimals" are often prl1:)C­
essed. These would include mot..air from the angora goat; wO'lol
(hair) from the llama" alpaca. a,ell{ viclmla; angora hair f:::-om tJbe
rabbit; cashmere from the .Kashmir goat; aDd carne! hair.Tbe
pure Merino sheep" or breeds with predomina1"!!t1y Merino bJoc:lC!1f
are principally raised in the United States. C:"outh Mric.a. and"",
Australia. and produce fleece graded as f!.:lle w:'1l,,;;~l. This fine wool
ranges frotU 2-1/2 to:; ,:hes in length. has 2.400 scales to tbe
inch. a diameter of at lZOOOth of an inch., and of high fat ~::OD-

tent. Apparel wool may be graded by t..'Je blo.oo syste..1D (proportion

.. of Merino blood); the count system; or the Argeatitue wool sys1lemM
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Carpet wool iaproduced allover the ~orld.. :However. a lal". pro­
portioD of it ill supplied by AfricaA aDd Asiaticuaimal••':.u:1I .a the
somali. hlrric.x. .Uddm hera, aDd the: tartari:aa breeds..

AlthOUlb tble rep-c,rt i. based OD the opentioD, 01 a commi••loa
scourer, othel'mUl. euch.e comb•• ptaAt., yarn, matlufacta.rer.,
aDel tully b'1teirated mUla may operate their OWD. 8courUta tram••
ThiS lnay De aec""...ry ia lb.. fono.nns ..:as••: (I) worstedmW.,
wh,:, must blend differeat Irade. of wool clariDa the .0rtiD! &ad,
acourina proc.....; (.2) to mialmlze freight rate:8 to aA oatsld. pl.ari.t;
or (3) lor .!con"micaJ. OpeJ'atloll of ContinuOI:.. jproce••illl of oae or
a few Brad•• of wc:.ol ill verylarle q"aDtitie., ~1oyial ••veral
ahifta >ii, d=., and two lI'n' th:",ee 6courUl,trainll. Data from tlliare­
port c.an be adjUlit'!t"4 e.:l.U:. to fit -.htUh... CirC''UDi8taac:es..

This plan.t win require .sub.tantial capital m:veab:Deat and.,m.oder­
ate ,iabor skin.JUDder experieaced. Apen!.... to la.are qaal,ily
control. The proposed productlo.D rate of 5 million potmd. of .Ireas.
wool per year i8 considered to be the mudmum for eCOIlomica1 opes:..
atioD~ Thi. rate ;.hould be i.Dcreaaed aa 8001l aa the market ....r­
rants. since Ullit cost. decrease rapidly .sprocluctioa merea.ea..
When productioDrisea to 10 m.illiOll pound. per year,. bulta11aticm
of equipment tDrecover wool fat or wax 'WOUld. become profitable"
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GENERAL ASSUMPTIONS
q •

In onler to makereaUstic cost estimates iD till. report. it ifli lute ...
e.sary to make the foUowiu8 as.UIIlptioDS:

1. The costs of the bUiJdilll and leDerat {aciUtie...r.
baaed on the United States pri,c.s ..

z. Material and equipment costs are based ~g siz'!!. and
specifications. current iD the United Stat.s.,

3. Labor costs a::rebased OD thf!' .verale for the iadustry
aa recently plIbUsbed by the United State. :Bureau of
Labor Statistics..

4.. Adequate water" power, sewerage. aDdtranaportation
fa:;llities are a:vallable at the plant site..

5. The avalla.ble water supply wUl requJre .cmut purifica­
tion to make it suitable for the scour!.. proceas ..

6.. This plant operates two eight bour shifts dclily. 5 day.
a week, and fitt), week'S a year.. Per.olm.! are .pillei
for 52, week...

7.. Tile plant manager and the production forem.ea. are e;x­

perienced ;men. capable of doing aU tnr.laboJ'" training
.necessa:ry.. It is assum.ed that learner's rates will be
paid in such eases and that tbe coste can b.t charged
WIder "",wol"seen expense.

8. This plant Ie equipped with mechanical and chemical
machinery that i. suitable for the processing of ap­
parel 'wools.

9. Tbe proce.singof ca.rpet woo18 and other supplemental
procedures such as grea.se recovery and carhonizmg.
although described. herein for informational purposes.
are not applicable to initial operation of this plant.
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10" The followlnl items canaot be estimated reia1iedcaJly=

Approximate estimates are made for each mthe••
items, with the Es:-eptioD of taxe.,. for the purpo8e
of compJetma cost estimates; howeYer,. adjiUstm.eDts
should be mad.e in accordance wUh actual local cost8.

II. JUI coat estimate. contained in this report are to be
adju.ted to conform to local conditions. Colums are
p:rovided in the table. mel_eel in this report to facili­
tate cOIIVer.loa of coat fipre•• to those ext.tins loeaD:,.

-4-



PRODUCT SPEClFICATIOM;-

Technically, the generic term uwool" meaDS the lud,r fiber of t!l,e
sheep or lambwhUethe commercial COlmotati:OJl iDclud,ea such
specialty fibers .s tbebair from all of «he other auirnala dls­
cu.sedt:'/, the introduction_ Tht.report isbal:ee on the .eGad...
of grea:le wool that is the natun! f.i:be: from the fteece of a 1i\'i~1

sheep.

The American StandardeAs8oci.at"on (ASA) and Ute AmericaD So­
ciety for Teeting Materials (ASTM) provide pel"tine,nt iDfonnaUcm
in the fonowing apeciflt:atiolluI:

ABA LJ4.1Z-1957 Standard De£inhions 0,: Term~Re­
lating to TextUe M~,teriaI8

(ASTM DI23-55)

ASA Lt4. Z6-1957 Standard Specificatiion8 and Method
of Teat for Finenes. of Wool.
(ASTY 0419-58)

ASA L14.40-1956 Standard Methods of Teet for Woe!
Content of Raw Woc1l. Labor~tory

Scale (ASTY D584-S1)

J-:iiA L14.84-1956 Evaluation of ContUlUOU8 Scouri".
of Raw Grease Wool

ASA L14.104-1960 Method of Test for Average Fiber
Diameter of Wool Tops. Ca.rd
Sliver. and Scoured Wool by Micro­
naire Method (ASTM D128l-57T)

ASA L14.105-1960 Method of Test for .Alkali-Solubility
of Wool (ASTM D1283-57)

ASTM ])""60-58

ASTM D1575-58T

Core Sampling c,f Raw Wool in Pack­
ages for Detern. illation of Fercentage
of Clean Wool Fiber Present

Tp.:ntative Method of Test for Fiber
.i..ength of Wool
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ASTM D1516-58T

ASTM DI234...54

ASTM Dl1J3-54T

ASTM D861 ...58T

ASTM D596 ...58

ASTM Dl129-58

S~.lIdard Metbod of Teet for Wool
CoateDt 01, Raw Wool. COlD'Q'Jercial
SQIe

Tentative M, di.N 01 Te.t fol' Mol....
tare ill WoOl by Ova. Dryb:c

Stud. rd Method of Samplbal u4
Teet'" Staple~ 0( Wool 111 the
Greae.

Tentative Methoc: of Teet for: Ve,"!­
table Matter aad AlbJI-.'Ir18cJl1lblc
Impurities in Scoured Wool

Teatative aeccmmeD4ed Practice
for Ue. of Tex Sy.tem to De81_te
LiAear D...ity of Fib.ra, Yam IIJ­
tel'Dlediates, Yam.., anti other Tex-,
tUe Materltds

Standard Method of ReportiJa& ReAlt.
ot ADalyele of ,fDdu.trial Water aJIld
mduatri&1 Waete W; ,tel'

Teatative Scheme for Jb'ra1YlJis cf
Iadutrial Water aDd Industria!
Wast.. , Water

;JtaD!dard Def.iuitioAe ~f Term. Ilelatma
to Soaps and Other Detergeut.

Many other ASTM apecificatiou are avaiilable: 011 water aDal)'.ie.
soaps and other detergents.. Datural waxe.. aDdaibJine dete~l:eDt."

PRODUCTION CAPAiClTY'

This plant has. an estimated amlual productiOl'l capacity' to sCOG. ap­
proximately five milli.on pc... 'lt'lds ofapparel-srade grease wool.. '!"lUll,
is based Oil an hourly wool input C"f about 1.250 poaaa. or 20. ~IMJ
pound. per day for the two shifts. The 48.... inch eqW.plDeDt listed
herein bas an inpu.t capacity ofapproxima:tel)- 3. 000 poUDds 01 Irealle
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wool ~I' hOI' r" This popular <,:,on:u:nerc:iaJi 8 ize is superior:o ~":fiI!\ ,"­

inch si:ze but, of c~u!'.e, cacmot cc.mpal"e..-:i.tb the .brael'produedoa
capacities of the coDUlJonly u.sed. 60-tacb siz,e..

In times of peak demand the capacity caD be scopped '9,"'0 'belp
hired, aDd another shift added for opt~m.mD pl'odUc:Uoa..Tbe 11"••'.1"
the vo";.me of wool scouTed, the greater the mal'i1a of ;1'C>fit ,iDc~e

les. time ie 1081, in 4umpiDs the~, aDd cbeuucal. are I._ .....
ployed more economically.-tId .flieleaUy..

&.0. with increa.ed~t•.oduu: proc:es"iDI ••rrie•• 6..cIt.S
carpet wool 01' IJpec:ialt:, 'WOOl scc"lIriDl; ,reaGe !'ecoyery;b1ftt;,d­
iDg; combi.; cardiaa; or carbonizing coa1diN.llinataeeouly
added. Any of these serviees could be provided 'trim imJ'raUatloa
of the necessa:ry mac:b.inery*

The plaDt .boulel reach ratd produ.ctioa in abo...'!: two _oaths. With
an laIktrtrainin, being accomplisbed 'bit dUll! pla1lt maDa~era.a4dle
two fore:r.,....en"

PRODUC,TION UNIT- '---

PR.ODUCTION OPEllA710NS

Raw grease wool. containing approxi:rnatelyr SOper ceDt of Datura]
and acquiredi.tl::apurities. ia received at the plant in US to 350
pound bags.. The purpose of the acouriogoperation if;. to remove
these impurities and prepare the wool {or further p.'oces.iDa~

Natural impurities C01:nSl .,f grease (wool :fat or wa.xl. suint (ther
dried perspiration of the sheep, composeel mabdy of a water­
solubl+:: potassiwn .cap). manure, an.clblood.. T'heareaae aDd
suint, ",iUea coat thebair f;'bers duriDg growth for pJ:'otectioD
against the elements, are produced by the .heep·. glaads.

1\t;;quired ;mpurities may consist mauch thiJ;iil a.dust. di~ 0:.­
secticides" identification paints. and vegetable matter auch as
burs,. twigs. seeds, leaves. and IIv.di8..



tlc:Feeder.. .The raw woolt. cle1hrered to tile automatic:
in filUre 1, by &. apUteiapro1'1 cODASi.,ti1'lg of

alats equipped with steel piu. and attachtlSd to _ InRI cJ!aiD"
o8cillatiDI comb (doffer) open. the wool 11lber., a r ....o1viJ.1g b
knocks the wool of( the pias, and an. eVeD Jayer of stock ia dell
to the feed apron of the opener"

Opm,er. The opelle1:'. illustrated in figure 1. is a double c:yJ.iadle
type, 48 1D~e. wide" The wool ia delivered to a pnr of feed
hy a '\I1Ood slat aproll. It ia picked up by the urat rotati:D8 CJ'1"
UId forced OpeD between this cyli.Dder aDd the feed r0U8.. The wool
then {\asses over a sere_where some of thebeavy dirt drops out
before it i8 delivered to a faster turr:ai:Dg .~eccmd qUader.. Further
opeaL,. action takes place betweet:. the cyliDden. aDd more dirt
screened Qut WJ4er the &ecODd cylinder" Tbe wool til-. 10e8 iD
a. chute where it is directed to the first ....her bowl of the· a
iDe train.

Conv. or.. In the proposed pJ.aDt. a8 iD moat iDataDatioDS, tit
dryer are all in oneliae.. However. if there is DOt s'of

to install them in this way•. some of the washer boYI
e line aDd the rest of the bowls a:ad the dryer raa

'baDe1to.them... In this case. a liZ" lypeCOII'V8J'if)1". su..cb.
as the ODe illustrated in figure 2. can be used to take the wool
f1" eJiIle of Washer b..,wls to the other. aad aWl allow a pas
••,eway .the aisle. This coaveyor is not iDduded. Ia th
Ust of eqaipmeDtfor this plant..







CUEMlCALTREATYENT

A 5-bowl .c:o...rilJl train. Wustratecl infilure. 1 aaa 3. is usea l:a
tba chemic:a' aad wa.hi. procGs.. MecbaDi.ca1 arra.ement••" ••
the 'WOOl ire'm bowl to Oo'tvl where the fat aDd euiDt are aaponUi."
by the add~.tion of an alkali.. A commercial soap 01' deter,eat is
thea a.Qd.~ to emul.ify the reaaltiDg saponified produet••othat:
they can ht: .separated from. the wool fibers ..

SapotdficatiOft. AlIcaU9, au.clla. sodium. and potassium carbOl'lat••
ammorda, sodiumsUlcates and phos,mLtes, are used to sapoaiQ'
the wool grease and suint.. The albIi chosen depends on thelnde
of wool bel. processed.. It may be fedl directly to the bowls frOlrJ:
side ta.D.ks by means of palla. or it may be piped frOID IraYity bia_ .
installed above the bowls..

Elnul8ification. Tbe Datural soap, fOJ"Dled durt. the .apoAiflca­
tion proce••, m.ust be supplemented by' 8. commercial .oap 0.1'8""­

thetic d.etergent to promote.complete eJlnul.UicatioD Of the fa1t aad
other impurities.. The emulsified impurities areth.. floated away
,from the wool fibers ..

Scour!!l Train. AS-bowl scouriIIB tn~in i. recomme1lCled I'llI' ltie
chemical proce... The ca.t iron or steel washer bowl. are 48
inches wide. aadeqW.p~with 60 degree hopper boltoms.pe:r­
forated false bottoms. cOWlterflow plumbiJJI. and prunllaatic .qu••••
rolls, the bottom roUs beiDg made of steel ancI the top ron. (,tf:rub...
bel,' ..

Bowls 1 and 2 are 32 and 27 feet .!cmg. respectively. and areequippe!il
with settliDg taDks and automaticdUIDpiDg arrangements by,rcd:ve8
located in the hopper bottoms.. Bowl 3 is 21 feet 10DI. bas DO set...
tling ta.Dk. a:ad is dum.ped maaua])y by mea.D8 of baJsd levers for
openiDl the Yalves in the hopper bottom.s. Bowls 4 and 5 are".
same as bowl 3, ex.cept that they are ouly 16 feet lOllS" If tble~
is to be bleached, the last bowl is usually constructc:ci of.tali.D1•••
steel..

There are two diff£renl models of wool wasbers in CODJD1OC

"' One. termed the "Wet Nip". has a long rake nmnmg over
length of the bowl. This rake delivers the 'WOOl over an iDe
where water carries it into the nip of the rolls_ Anotlller. t
the UDry Nipu. has an auxiliary rake. :maJriDg fou%' revol1dio1l8.
one revolution of the long rake. that takes the ..-oo1 and t!'abul oat the
layer as it is carried over a screen without water aDd into tile nip
or the rolls ..
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There are two different methods of wasbi.:D.I in CODU'IlOIl ue.;
called ''de-auintinl'',the other "counterflow".

In the de-eu,intiDI method the fh:st bowl contata oaly' warm
to remove the sumt and other soluble materials. The .ec
third bowls contain warm .~ter, deterlent. and allrall to
mOlt of the Irease and. remaini:DI dirt. These are the bowl.
would feed a 8rease recovery system if such a system ie inc
The fourth aDd fifth bowls serve as the warm and cool wateX' riD.
respectively.

The counterflow method. recommended in this report. diffeZ'8 fJ"om
the de-suintm, method priacipally in the use of the first bowl. Ja
this system. detergent aDd alkali are aGlded to bowls 1. 2. aaa 3.
which are held at a temperature o.f 125-130 desrees FaJU'enbe:it..
Fresh wate:r is takea in at bowl. 4: and 5 aud their cwedlow i81 I"Ua

back throl18h each of the prececli:lal bowl. (coUDteX' to the wool flow)
and discharged from. bowl 1.. Thua. bowl 1 would be tile ODe t:o feed
a l:r.8e recovery system if it were iDstaUecl. This metbod i,B eco­
nomical since much of the deteqeD! anGl alkali caa be recovered amcl
used over aDd over agam.. EmployiDg tlllie s,etem. Open.tO'!'11 bay.
reported l'1IDDmg for as 10lIl as five days wif.l1out dumpiaa the 'bowl,s.

DR.YING

After sccu.ria&. the wool passes frOD1 t1ne last "cooriDe bowl t:o, aD

automatic feeder which is similar to. but wider thaD. the ODe 8UP'"
plyi.us the opene:r. This feecle:r opeas the wool a.ad feeds all eYeIl

laye:r to the dryer.. The drye:r ia a siDsle aproD" six. eecti01l 1Udt.
equipped. with an 8-foot wide con:veyor to carry the wool throu8
drye1.", as Wuat:rated. in f"lpl."e 4. Each dr,er eectioa i. 45 i
hmg and equipped. with aD iDclividwilly powereci. ceDtrifalaJ­
fan.. Fi1Uled-type heatillg coOs are JIIOQIlted directly 0".1'"

veyor, and air is forced dowa dt.:rough the heaters aDd thaa
the wool. The dryer ia thorousbly iDeallated &lid equipped with:
acce•• doora. Steam for heati.:aB the clryi.JJB c0U8. &II. well
water lor the BcouriDg tl"aiD, ia provided by a boUer nch u
iUustrated in f"lgUre 5..

The wool••s delivered to the dryer lll cOIdaiDIi abo1It .5-50
moisture; after 1ea1ri.laB the dryer.. the moistare cOl'lbmt bas
reclaced to approximately lZ percent.. The dryer is capable
about 1.000 poaDds of wool per hour. depeadi:na upoD the
dried.. Fine wool i8 more difficult to d.y tbaa the coarser type8..
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BALING1.-.
FrOID the th·-.!' the wool t. delivered by cODVflJor to a doabl.·bow;
hydraulic baliDI pl'•••, simUar to tbe O'lle mutB&ed ia ~'ipre 6.
This p:re•• pl'ocluee. the American staadarel. 27 by 54 lach b,al,e..
ODe 01' two att adaDta caD bale, wellb. tie, aDd taa loar to sbc: bal,••
per hour..

QUALITY CONTROL

In order to iD81Ire well .coa:recl wool. it i. e••erd:ial dlat ce,rtaia
visual, tactUe, aDd chemical te.ts lIe pel'foJ"Dleci at varioa. po'"
in the proce.... It i. a••1IIDed that tile p!'ocluctioa forenlell ie ..
experieDcecI wool scoare:r. aDd it should be Ills r.spoasibil1ty to
.uperriae .uch te.ts.

Fo!' the more sophiaticated plaid. the saeqeat COIIlpaDy ClaD two- .
vide a complete 1abo!'atoJ:y mdt cOIIlIietiDI of a miDiabu'e 8e .
train. aDd itll atteDelaat ccmb'ol panel. which will provide a c
plete record of aft eath:'e p~eas. Thi. sample washer repr
ev.ry f:s.ctor eDteriDs into the ealculatioaa for the :most effic,i
wubiDa aM. scourtDs of any particular type of wool. It take
accoaat deriati0D.8 in ftW stock. aJb1l eODteatll soap
cGIlceDtrati.a. process timina:. aDJ. th~ retllOY&1 of
when atream polludOD by the diacba,rged proclucta of the 8CouriJII

In wool scaari..DB, the amouDte af aIllraU. soap, aDd detes-.eat ued
ill the proce•• cteteraU:De the fiDa1 fI[UditJ of tile wool. The reqaked
amO'llDts of thea. materials vary with the type of wool beina proc·,
.s.ed, aDd aD. experienced scourer caa afteD regl.l1ate diem so181,
by the appeaJ"Ulce aDd "feel" of the scoured YOOl.. E'Kc••si". al­
kali will produce a harsh. dull-appear.. wool; exce.siYe, soap
or deterseat will produce a stielty 011' taelty wool 'With .. yeUlow calo:r
and a stri.a8Y appearaDCe. IDs-qfficiAlDt alkali, soap, or d,eterS"
le:ne:n11y cauaee a poor color.. Usually. it is aCtri8&ble 1:0 submit
.ampl.ea of the acou.riaa liqaicl to cblemica1 te.... to d.etenDiDa tbe
appropriate adclitiou of -poaifyiDa, aDd. emuJ-ifyi.ac materiaJa.
Such tests are relatiYely simple to perform slDee they '7 ID..,
vol"e titrati.D8 the aamples with aD acid to cletenaiDe the aIDG1IJ.IhJ
of free aDd cCll:llbiaed .IbU_ iD the scouriJlc bowls.. Autamadc
eqqipment ia ....i1able to provide .. iJlstaDtaueoaa lDdicaUaa of
albli c01lcentl'atlOD.



Figure 6. Typicd &Ii. Pr•••
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opezoati0n8 presents a problem.. The control. established by this
laboratory unit are transferred directly to the productloo 8coariaB
line.. The use of this UDit is hislUy recommended in aDy proarellsive
wool BeGUN, plant, pa,rticularly if differ.. types of wool are 'bel.
proc•••ed. HoweYer, for .conomicreasou. aad slDeei OIIIyapparel ...
type wools are to be processed by the plaDt prOj)08ed in tlds report,
suda a aldt is 'DOt ladu4ed ill the list of prodactiOll eqalpmeat. Aa
pl"odu,ctloD is diversUled. conalderatioD shoukl be given to its mstal...
latlOD..

AUXILIARY PR.OCESS.ES

AlthfXllb the pz'oposecl plat is .et up iDi.tiailly to scour oaly apparel­
type wool., it will be d.sinble a. the mazut iDer.... to di-.: y
production to ladu.cle the acouriD& of C&1"JMt-type wool., aad to i
elude .uch refiDemeDh as cal'boDiai. aDd 11'.... recovery.
additiOll81 proc..... ar. dleeused briefly iD the foUowiJ1ll paralraphs.
merely a. aD aid to .uch diver*Wcati_ .1Ioald it becODle de.irable at
a later date.

Ca!.2!t Wool Scour!!l_ carpet-type wools are vezy coarse, ,eD.nUy
lore-flbered, duly, aDd have a low .r.se CODteat. They are eel
b1 e••eDtia11y the H:Dle 1II8DDer as preYiou.aly described iD this repon.
However. due to their dirtier aatare. aD e:dra 'beater or a ,CODe dualer
will be required.. A typical coile duster. lIrbich will remore thi8 extra
dirt ia W1UItrated. ill fiBure 7. It sboald bei iJ:uItaUed betYeeD the auto­
matic feeder aDd opener (nsure 1). The additio.aal cost would be about
$7. 000. It would also be Doces..ry to iDat:aI1 aD addilicmal faD f.~1' re­
moval of light dat fJ:ODl the opeRerIf at a cost of about $600. IJl the
eaae of very light wool., it may be neces.ary to oU them prior to bal­
ing.. The baliag pre•• caD be modified to accOI1lpliah this for about
$1.000.

Carhcm.i&!!l" Carbonizing equ.ipneDt is ofteD iDc1udec1 in p", .Dta •
iDa exceptlGDal1y fiDe wool8, or those cGDtaiDiD.l Jarse am0u:at8: of
etable lulpartties.. The ••etable matter i. cs.tn.ctecl by ..
wool tbrouah a sulfuric acid .o1utioa ia & staiDle•• -.el. o~
bowl. removi.Qa excess moisture with squeeze ron.. head. to
desre•• Fabreaheit. abald. oat the ba.rIIe4 "eaetah1e r.
iziag. and dryi,Da. This proce•• may be iDaerted after the a
operatiOD.. Use of this process results in a cleaner. wlIiter wool aDd
the additioaal service c:an. of course. cc."maDd a hillher price. Bqaip­
ment to caroOQize approximately 1. ZOO pouada of 'WOOl per hoa.r 'woald
COS, aD ilCklfU<tmaJ $15.000 !.o instan, ~and W01Iki recpUre additiOD8l per-
aomae1 for ita operation.
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~~~~e "KOY,!!" At prelleDt.. ''''001 fat or 8reall. is the: oal:y \Ca!­
able by-pl'odact of the wool eeou:rma UMlWltl'J. aDd. CaD be quite a~

pl'of'table operation whea producticm i. hip.. Wool area:.e ia u-lId
in thetreatrDeat cf I,ather. aa a nat preY_ii:.... la, JabriC&llh, In
the manufacture of laDoline. .e a fur aDd belt dreaaiDa, aD~ in
prillt.... i.1lIcs. c:utti.DI oU., ....rmaceutical aa4 coametic prod1J.da..
To make the recovery of wool.:,.a. profitable, the foJJ.owiJ:aI cell­
ditiou muet exist:

(1) The raw material must be a fiDe ..rool with a hi.h
greaae content

(it Production must be at lU8t tell milUioa pcnu:da per
year

(3t A market muat exist for the woolilrease

C.) It will aiel illloweriDa the cost·of at waate diaposal
system, if olle is required.

n: the counterflow method of scouriDs i. u.s.. the crease recovery
equipment could be cODDected to the first ac:oa.riJla bowl; if the d.ei­
sulntiTC method is employed. it could be COfa:DeCte4 to the lIecOlllld
and third bowlll" After removal of the creal.e. the scouri.DI liquid
can be reused with resultant aaviDB- in chemical costs..

Grease recovery equipment would involve aa additional iDvestm.eDt;
of about $40, 000. aDd wouJd require two estra workmen to opexate
u. Under favorable coaditions. a plaDt sCGurms 10 minion pouDds
of fine wool per year. could produce apprmumately 300. 000 pomds
or wool crease with an estimated sales valu~e in the neiJlbborllood of
$20,000..

PLANT SITE

Approximatel,. one acre of 1aad will be required to &Ceommoclate the
t--l.iJdiDI aDd to allow for IlOrmal future espan8i.0Il.. • ahoa.ld be 1;0­
cated as advant:ageoualy as possible 'With respect to t-aD8portatica.
water, power" fuel. sources of labor, aDd a s.staDtial demand for
its scouring aeniees. The cost of the !aDd. is estimated at $2.. 000..
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BUILDING--_.......

About 20#400 square feet 01 floor ,,!'&ce would be req.aired for dM:
scouri. prr..:e••• the warehou... aec::ticml, aDCl ':I. utility room.
aested dimensions of the buUdiDI are approximately 100 feet
and ZOO feet Iond, dirided il1 th~ ceater by a. fil'epl'oof'wall aDdI
fioored with coocrete. The utility roolD,l about ZO by ZO feet Gtl"

400 square leet in area, couJd be loc:J\tect outside die mai" waU.
It should contain the steam boile1lt and the water purification
tem. The builcH1lI shcr:ld be cONItnleted of cement block, •
metal, or any fireproof material. 'I. e c~oet of the bai1dJJll, bJ
iug aU utilities, is estimated at $:'45.000. Fip.:re 8 .heM. a pl"O­

posed wool scouring plaut and wareboa8flt combiaatioa widl ftll.sted
layout aDd workflow.

POWER

WATER

The total CODDelf:;ted power req,uireu~ent8for tbia piaut are apF:\c,;,~;..#,

.-nately 58 kilowatts per hOllr.. Ae~~ 4.000 operati., bou'. per
year.. and a rate of 1. 3 cents pel' Jdj."waU bcur. the &1IIJJWI1 lK"1Ife:r
cost is estimated at $3.000. EveD i .... .bet United 3~.;lI powe!" co...
vary cOll$idfr,ilbJy with locali17.

-ll-

Approximately ZO milUon gaD'C'BS of wate~r are reqJired aNJUl·
for production, samtatiou, and fire protection. rae cost of
water is estimated at $6. 000.

The annual requireDlent of fuel oil for the operUioD of the
for production aDd general heating is estiDlated at 200.000
of oil at an aat'lUa1 cost of $14.. 000.



Figure 8. Plant Layou.t aad Worldlow
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DIRECT LABOR

Number
Required

Hourly
Rate

Az.mual C08t
E'Stb:Datecl Actual-

$3.25 $13.520

2.50 20.800

2.00 16.640

1.15 14,560

$65,520

Production Line
ForeDlen 2

Utilitt ROODl ge!rators 4

Production Men 4

Baling Press Attendants 4

Totals 14

INDIB.ECT LABOR

Nmnber Hourly
Occuetion Required Rate

Plant Manaler 1

Bookkeeper-Secretary 1 $Z.50
Shipping-Receiving
Clerk 1 1. 50

General Laborers 4 I .. Z5

Totals 7

DmECT MATElUALS

Amiual Cost
Estimated Actual

$ 8.000

5.200

3.120

10.400

$26.720

Since this is a commission operation. processi..ng five mWiou pogndls
of raw grease wool per year. there is no cost involved for direct DIII;-.

terials ..
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SUPPljl!ES

Item
Amma1 Cost

Esti:m&tid :Xc,.,.,.l

Lubric&Iltli ancl Hand Tools

Chemicals

MaiDtaance and Rep_ir_Pa_r_ts --:; _

Office SUPRlies

BaUna Materials

Total

...

PR.ODUCTION TOOLS AND EQUIPMENT ~et! for G.E!ft, 1:. o. b. )

Actual
Cost

Number
Descrietion R.!!Iu.i.red Unit Total-
Au.tomatic Feeder.
Comp!ete 1 $ 3,934 $ 3,934

QPener ll Complete I 1.Z69 1,Z69

Washer Bowl, No. 1 1 19.943 19,943

Washer BOWl, No. lo 1 18,369 18,.369

Washe-.: Bowl, No. 3 1 14,663 14,..663

Washer Bowl, No. 4: 1 13.5Z6 13.526

Washer Bowl, No. S 1 13,5Z6 13,5Z6

D!'1er, Com,elete 1 19,555 19.555

Coaveror 1 1.504- 1,504

BaiinS Press. Complete I 15.111 15,111

Boiler, Complete 1 15.000 15,000
Water PUrification
!9!ieent. etc.. 1 8,000 8,,000

Total $150,,400
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OTHER TOOLS AND EQUlPMEN!

Miscel.laneoue scale;•• tanks. tables. pumps. trw:k.", bpi's, ,pii,pml,
valves. fittings, wiring, laboratory equi,pment. etc.. are e.tiD:aa',.
at $20,000.

FURNITURE AND FDtTURES

Number UDlt Cost
Description Required Cost Estimated Actll&1-
Desk and Chair Sets 3 $1001 $ 300

Type-:nd,ter and Table 1 1101 110

Adding Machine 1 1001 100

Storye Cabinet 1 301 30

FUe Cabinet 2 501 100

Drinkiy Fountain 1 1001 100

Loc:ker 5e~tion 8 ZOi 160

Garment Rack 1 Z5 25

.Mi.s,cellaneous 75

Total $1.000
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Total

20

Y_:I"a
Life

DEP1l£CIATlON-
Eatfmated
eo.t

Power

Water

MANUFACTUlUNG OVERHEAD

Total

Funlture &11d
FUrtar.. 1,000 10

Productioa Tool.
~ !2!eeat 150,400 10

ne.crlet!oa

DepreciatiQll

Indirect Labor

Fuel

Item

Supplies



MANUFACTUlUNG CQJT

___T-ot--:a-I---__- __---------!.!-lSZ-·...., 1_3_0 --

eo.t
E.ltimated Actual

o

65,520

86,610

$

eost
Estimated Actual- _.----

FIXED ASSETS

Direct .Labo1"

Item

Item

.DirectUa.te1"W8

Land $ 2,000

Bulldi. 1:45,000

Production TOQ1. and
!!uieent

Other Tools and
!pipment

FUnliture and Fixtures

Total

20,000



o

5,460

1,Z18

Coat:
Estimated Actual

eo.t:
Sadmated Actual

$13,095

$

$318.400

-Z8-

World. CaE_U_al 13...:...C......'_5 _

To~ $331,4'5

Fixed Assets

Item

Direct La'borr 30 Dar-

R.serYe for Salea Coneetlema,
300.7_

8 4 _17_- _

Total

MaaufacturiJa& OYerbead.
30 Dars

Direct Materlals, 30 Days



SALES REV£Nti'£---_.......--...:_-
The tic. n"'ice charlo for th~ scouri. of Ireas. wool, i ••stlmal:ed
at $.038 per pound. On this basts, the !total UGuaJ reveaue ftll'

scouring SmilUon po01"ids would be $190,000..

RECAPITULAT,ION OF COSTS. SALES AND PR,OFITS

Item
A!.nmAL COSTS

Estimated Total Ac:1U1-
Direct Materials

Total ManufacturiDB Costs

Inte rest on. Loa.Da

Legal

Auditing

Uaforeseen. ~en.fle

Total AdIIliaistl'atlve Coet

*Total Sales Coste

Profit Before Taxes

Total Amlual Gross Revenue

s 0 S 0

65" 520

86,610

152.130

1.000

350

300

350

1.000

3.000

"

5.000

29.870

$190.000

.,

* Includes Sales Commission.s. Travel. Freight-out. DiscOUIII:ts"
and Allowances. Etc.
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BUOOET COJ1fT&OL

A :requiaitloa form deal... topl"oride accuate reco.... of '1"0­
euremea.t iI.IICI bacJ.lcatetbe~e of procaremellt willa tbe I.a.
&moan! of time ucI effort ie IIlaOWD OD pale 52.

Tbla fOI"ID baa aD accoaat llamhel" fOI" eac1I t.ype of t1:Ie _li.­
expeDdi!urea wbich the ma_I.1' will :n.'riew ill _taU. moaddy 01'
oftelbtr. m ol'd.el' to caatNll:d. expeu••• Some It auc:b.a
power and water. are ....11y ......1" coatr.act aa4 are ny clseeke.
by refereDCe to moathly biUa. For a1lllpilficatioa, ttema C1D&rked
with aD aateria ia the table oa pap 3):) are omitted from the pul"daa,.e
"qui.ltioD. Variadoaa iD th. labol' c~. are eaaUy ra'Viewed 'by ex.­
amiDatioa of the payroll ¥OUChen. TIle aimplified type of coatl'ol 1I1II1I.
provided make. certain fbat th.......1' caa cOlltJ'OI apeDdltere.
promptly.

Ia adcl1tlOD to the .....sIUoa form. a sample Y'OtI.Che~1" check Is s1aowa
Oft pase 33. VoucJleI" mecka ahoakl he aaetl fol" tile pa)"lDODt of aU
expenditures aad the appropriate book accOlllDt Dam_I" placed Oft each
voucher.

At the end of each month the mauael" wUI receiYe a, atatemeDt cd aU
expenditures broken clown by 1Judaet accoaats. aa shown 011 3J.
If the expeaclitures exceed the budgeted mondlly allowaacea 01 Of
the accQUIlts. the.bookkeeper will {"mi_ the 1I1aDaBer with a 'break­
down of aU expenditures relative to the badgeted accouats exceeded...
AU these supporting data can 'be secu~ld 'by reference to the purc_lle
requiaUioDs aad the check vouchers. ·rbis reference will e_hle tile
manager to determine what caused the o,...r-ezpeDCli.m:re aad. take
corrective action..

Ii at allY time during each moath it becomes appareDt that exp8Dditl:l!"ea
wiUexceedany of the budget accOUJlts. the bookkeeper will briDS tfde
to the attention. of the mamasel" for his informatioa aM ac:ti01ll.
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BUDGET CONTROL 41lCCOUNTS._-"""-"""--

Actual-_..
Monthly ADDaaJ
Budlet Bud,et

$ 167 $ Z,OOO

417 5.000

0 0

1,042 12,500

250 3,000

500 6,000

1,167 14,000

83 1.00b

52 Water.

10 Administrative

Aecow:at

60 Unforeseen Expense
(Reserve Account)

51 Power.

30 Direct Materials

53 Fuel..;;..........;;....;.,;.,,;,.;;....-"""----------...;.,;.,,;,.::...;;........__......................_---_..

20 Sales

40 S!PJ!lies

5.460 65, sao

12 Indirect Labor*

80 Depreciation
(Reaerve Account)

2.033 24,390

Total

-31-



o 10 AlllD'I8·IM1'DI

DID.,.
o 30..-w8

o .1B:r....-ws
o

Olio .......
o ~ 1II'1I.DDI

o Iio lIP..
:JIIDlCAtE __ .... OJ' _DIAlS

o aDit..1CB sane.
o ."DD 8UI'PLID

........ 'I1IDB MIIRIAJS OR~_:;;;::=:.;.;.;:I..";;;:;:;t",,;-- - _ -1

l-I.mLJ~ -_-1.....~~ - ..-.--------1 == -...;:;;::;,;;:;;; ........

...--........--It-------------~--_._.---~I__-_+-- ................

.....
11m

GI.D WD.

-32-



Q
I

I
w'l

Is
Qa

°1
0....

•
..

•
II:

0

~
U

zj
..

..
I

-
•

I ..
I

D
..

I

2
~

-<
-

•
II

I..
•

c
.

~I
....•

,
..

r
,

il
:I

i~
::I,

,i
~-

~
.

IS
Iii

zI!
I

-2
-==:

-
=
~

I!
L

J;
...•I

a
•

~
.

a:'
-3

3
- II



ENGl.'NEEIIS

The ..nice. of pl'ofe••ioaal eDPMel'. an Ia tile ".Ip of
dd..plaat. eYeD daoap tile pzropoaed plaat 18 11.

A correct de:." Ie ODe wIaidI provi tIDe ec_GIDy la tile
ia.....tItIDe1at 01. f1UUla 8tabI1 01. opeftdloa tJ.at 'wlll ..
mo. profitable Ia ""DII'_. __ win be capable of .....__
wldaoat expeIlaive alten.d-.

The ,addre.... of profe••iODal _ ......1'. wIlD ....-claUse III iIIdra.riaJ
••Ica. .ome of wham may be wilUal to 1...........won _ law
coat projects O'98r...... can be ..CU84l h, refenace to tile ....11....
ca:nla la varioaa e"&iDeedna map.l_a. TIaer may .Iao" ~;aC1MMt

dI:roap dleiz- aatioaal o".lIi_ti~... 01. wIIidt i. t'be

Natl..1 Society of P:r4fe..I--.l S....,N
Z.9 lCStreet. Mora-...
••"Ia'" 6. ·D.C.

MaD.afacta.rera of ladaatri&l eqa.ipmeJlt -'ploy' _ ......n fallliBar WI.
the GeIl1F aDd. iDataUatioD of t_ir apecialbed pndracta. 'I1Ie•• __-
factu.rer. are .a..lIy wlilia. to Ii'" p~pecQ'"~... a.e ........,
of, tecbDical adYice by UlOM ........:1'. ia detel'l'.llir.... tile aalt&1d.UtY'.
their equipmeat iD aDyp~ project.

Theequipmeat maaufac:tare..aalao bow. .... c::ua.ncamme1llllL .p .......
alonal _peere in private pract:lce wMi aze will_.... able topzo­
viae appropriate c..-u1tiD8 aerdcea.
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~ctu.:ri.D.I aD laferior quality of pl'Odac't dlU'la. tile tDi.... pe~1od
could create Alea restRaDee that mlpt be cIIffiC'ak to c.-.wtth tate....
To a"old thICh poa.tbllJ.t:les. tile quality of tllepl'06lct ...... bel.lMl;la­
tab•• at alltlme., 1DcladJD, the tnlalD, pedod.

Ia some areas akll1ed operators :rm.y be a9dJaltle locally. III other
areas aU the operators :rm.y have to be tl"&lDed..

If skUled operators are nat .Ya11ah1e~ adequ.tr.e tn1.DJ.a. woald he
••sured by -iDe aae or more of tile follow....:metlaoCla:

A. H the plant i ••aiped aacI mlltalled 1.-, • competeat;
eapaeeJiDB fl~, t1I.e cOlltraet ........1be De.atia lf
po.aible, on a tum-key basis.. Oa tlllia 'baai. tile c: ac-
tor apees to operate the pJa:al ... pl"OC1llce the qaaUly
and quaatlt,. of the prodact date,\. in tile contn.et for aa
.reH~ri~offuDe. S~ac~ndw~W_~

adequate peraOlDleltzoaiJliDs. .iDee faU qaaatity aad ~.Uty

could DOt be proCluceci wi... 'llJltaiDed orplliAtiGA..

B.The ea.giDeeri.Jlg finn tIIat aad!!dtal" tile plaDt
can v_U,. Jnake traiDing arrall s to Jutye key per_·."
Del placed. for t:rainbac PllUPo.... ill a fonei. iDald3,"f' tllal
pror1u..:~stheametype of prc..dact. -nus woaW prcwWe
traiDias for ~e keyper&Omlel wldle tile plaDt ta hem.
wstat1ecL

c. If ueit:ber of tile abo". meth0d.8 ia potuliltle. t.1lea qualified
aacl experienced iDclb,ichtala ...... her ~Io,ed for ... ke"
poaitions, eit1Jer perma_Dtl,. or temporarily. to per.foft:D
the key ~ration.a.Jld assist in tniDin. the oqJ8eizati-.
even if they mast be secared c..utdde tile cGUDt~.

D. Them8Dager should have year. 01 aac:ce.8I1d experialce m
this type of baaiDe•• and be fully q1lalifiediD aD .
of maDagemeDt. iac11ldh:tC the traiDiDC of emploJee ...
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SAFETY

There ie always daaaer of acclcle. aaclla.Jury in any iDcluatrial pla:at..
Becaus. of this, the mana,.r ahou.ld take apecHlc actioa. to briD, b~
the attention of each employee the~e of aafet, precaatiOD.8
and batelli.ent itr. ald.

Practically all machines bave safety appliauce., and tile maDaler
Ilbould ••• that the.e are iD &ood workiDl coaditlOll aud fJIa,t the
operator. are mulul full ue of them.

In acId.ltiOl'1 to conlltaDt watcbfulness to make MIre that all pnctic:ab1le
:aafety precau.tions are takea, fir. aid aupplies adloa.ldbe readily
available. One complete firat ald leU _oald be mai1Uataed Dear the
mauagerls office, and other. at appropriate places throupoat the
plant. Some of the employee. ahould be t:ral:led to provide Brat aid
aervice.

The use of accideDt posters in the plaDt have proved to be of value in
:reducing accidents. It Is recommended that .w:h posters be used. aDd.
that 80me direct epecial action be taken by tile maaapr, a.t leallt ODCf!"
each month, to briul to the atteDtioo, of all per--.nel the importaace
of wety pl'ecautiODe.

A fire bri,p,de ahouldbe eatabliahed aM eachi member tmBed aa t,o
hi. l'eliponsibiUty ill case of fire. Fire drillla tIhou1d be ccmdacted
periodically..

It ia recommended that the employees be encou.raaed to offer auB108­
tions or recommendations relative to preveDtiOl1 of accl••s. rem,oval
of fire hazards and maintaining seneral iDlereat l:a aU safety factors..



A amall plaDt ouilt aDd operated accorcJlDl to tile ••..,..uGD. madel
iD tlda report would be a profitable 1lIUteZ't8IdDC.

P .rovI.aloa Is made for lDaeztlDllocal coat ill cOllDectl_ wltJa. all coat:
!lpr•••"'OWD lD tid...epozt. A canfal _lyel......... made of
aU coat ftpre. to detenDl_ til. local poteBtiall prafU. la &II, locatloa
whe... _ch a plaDt 1. helDl cOD.ldend.

There ·are .011I8 _termiDati... howe"er. tJaa.t should he ..6t Mfo_
• Iclecls1on. Ie n.ached to balld aad operate au.cIl a plaat.

FoJ:' example, wllat aN a.. poas1blUti.s 01. fu.tare apllIROII 'wltiaiD ..
couatry for this bultaatry?

Wbat ot.ber pl"Odach c01lld 'be lIl&1l1Ifactazed wit. the mac1lJ_ry aM
equipment apeclfled laW. Z'epon?

How doe. thia lac1utry COIIIpaN with other iDd1latZ'le. that may be
needed In the cCRlJlt,ry ...taU.". to the followblg factoZ'.:

Z.. The De" of the lDajority of the .people..

3. The amount of investm.eDt capital required..

Constderation ....ould also he aivea.to IlUch factora.s ::

Thea.D'lOUDt of power required adI tiI:ac a,,-.ilabiUty 01
a depeDdable IRIPPly. If an adequate supply ia aot
available the installation. of pow,er equ:ipmeDt· may _
required..

The water :requ1rem••ta for all pll:rpo••a iDeludiDI fl_ protection.. aDd
potable wat.riar drlaki:D.. purpo....

The fuel requll"emeDta and availability. If loea,1 fuel CaD" 'liNd
the boiler should be adaptable to sach fuel.

The tran.portatic.m faciUties to aDd from the plaDt. If they.are ._
adequate aD mvelltment iD. trucks may 'be required..
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OTHER CONSIDERATIONS

There are other import:aDt .ubject., shOWD below, that *08ld be faU,
m're.ti.atecl uul cOD.ldered. lDIormatloa OIl tile.. sabJect. is as.lliy
available from .ach aoure•••• ba:Dk., ,owzmaeDt .pacie., exponllu·.
aDdlmpo$r., whole_lel's, ntallel's, traJUJportatlOD cornpeDi•• &Dlel

maaufacturer••

MATEJUALSAN'D SUPPLIES

t. Are all mate1'iala UlCl sapplies avaUable locally?
2" Is the local material market compe:t1tive?
3. I. atlsfactory delivery of local materials a.slO'e. at nasOD-

able price.'
4. What materials and. aupplie. maid 1. ilnpozteclt
5. Are they available in world markete at competitive price:.?
,. Woalcl prompt delivery at imported material. aua .t.appU•• be

a ••ured .0 that lar.. iIlvemorie. W!01IlcI Dot be required?

MAltKET F.A.CTOas

1. I. there aireaely a demaud for the plroduct?
A. Who are the priDcipa.l COD:I\UD8r.?
B. Who are po.sible Dew cOD.lIlImer.?

z. How i. clemand for the product DOW satisfied?
A. By local prtKluction? If so. what ia the volum.e of aDDul

production?
B. What percentage of consUlDption is filled by local produc-

tion?
C. By import.? If 80. what ia the volume of cum,ual imports?
D. What percentale of consu.m.pticm i. met by impOlrt.?
E. From what areas are import. derived?

3. What 1S the estimated annual mcrease in local consumption: over
the next five years?

A. How were such estimates made?
B,. By reference to official figures OIl pGpulation Irowth.

family budgets. imports. etc.. ?
C.. By consultation with trade or indu.8try.. miDistries.

associations. 'bankers. commercial houses. wholesalera.
retailers. i.r;,duatrial CODsum.ers. etc.?



4 .. If the prodact Is already beiDa maDUfacttar.4, UD tbeeXiati.a.:·...
estimated future local market absorb pZ'OClUctloa Of tbe Dew plil.r.ll
without price-cuUlnl 01' otber dlslocatlcms?

5. Would the e.timated Ale. price aad qaaUtJ' of tbe ... pz.cNlactmd:~

it competitive with an imported equiva1eDt?
A. After acljuati.a. coat to toeal cOlldltloaa. is"

eatbDated AI•• pric. of the prodtlct SO IIlp tllat
tariff protectton is Dec.s.ry to protect it from
import.?

EXPORT MAllKETS

I. Could the prOduct cC)DlJMtte iD. export ma,:rketa oa ......i. of pric., ..
quality and dependability of aupply?

2. Canf)¥port market. for the product be Mveloped?
3. If so. in what ana. and in what &Dnual volume?
4. What procedures would be nece.sary to clevelop export marketa?
5. What would it coat?

MAllKETING PROBiLEIIS

1. In calculating coata of the product, haa adequate allowance been
made for the expense of a aalea clepartment. advertising and pro­
Dlotion that waht be required?

2. Do consumerprejuclices against locally maDUfactured prOducts
exist?

A. If so. why?
B. W'ou:'d they apply to the new product?
C. If so. how could they be overcome and .hat

would it cost to do 80?

3. Do marketins and distribution facilIties for the product exist?
A. If not. can they be set up?
B. What would it coat to do so?

4. Will the product be sold to:
A. Wholesalers?
B. Retailers?
C. Direct to conSUJDer?
D. Other industries?
E. Govermnent?
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J"INANClAL FACTORS

1.. Tec1udcal acl:vlce oa aelectiOll of macld:aery .... eqeipIDeat..
A. In aeteettaa the machinery IIIMI eqalpmeDt fo.. tbe

DeW plaat, ha". Nputable aDd eompetellt eJlliDeer8
a:acl techaJ.cta.D.8 beea COD_"'?

B. Have they beea aalee. foJ' athlce OIl the moat Ritable
type. of mac:lIlaery ami et:J.1dplbthlt for the pZ'OCea. aDd
1oe&Uty?

C. HAve they cal"dllly compa,nd coau af _noaa .appUeJ'a'
D. CNc1lt tel'llUl offe..e. purc....r • .,

1. In eatlm&tinlthe coat of the project, ha. careful cOIlat_mi_
bee. 11ft. to:

A.. The effect on eo.a of dellayat.a cODatnctloa aChe4u1e.'
B.. In delivery uul1DlltallatiDll of mae'hlnel"Y r.!ld equlpmeDtt
C.. In impozt at ea..ntlal Z'&w matedala ..4 aapplle.'

z. In calcu1attnl ca_ flow aacJ. worldDI capltal req:aireme••,Jilaa
careful conalderation been livea to:

A. MalutaiDiIll adequate iaventori•• of raw u:aa&el'ial• .,
B. Supplies and apara parf.:s'
C.. Seasonal fiuctuatioas in the .aiD.ss?
D. The time requiNd to Uqu.ldate credit salea to

customers and bad debts'
E.. The period necessary to get the plant into

praductlon?
F.. Cash required to amortize its principle loans 11

•
3.. If the economy is in a period ofiDlJation. has full allowance been

made for the ir-fIuence of rising prices and wages on the costo!:
the project and on working capital -requireD'lents?

SHORT TERM BANK CREDITS

1.. Has it been possible to make arrangements with local baDks to
finance short-time working capital requirements of the bu.iDes:.?

FINANCIAL PLAN

1. Has a definite plan to finance the project been worked oat?
A. Is sufficient capital.available locally?
B.. If not. what is the plan to obtain the .required capital?



ECONOMIC FACTORS

1. How much foreign exchange (and in what currency) is required:. to
import machinery" equipment and supplies:

A. How much foreip exchange (and in whatcurreDcyJis
requ~redfor aDnual interest payments and amorti,zatloll
of any loans contracted to import machiDery aD,dequlp­
ment" or for payment of royalties andtechnicalael"9lce,s?

B. How much forelp exchange (and in wbat carrell,cy)i.
required for aDnual import of raw JDaterials aD,a...ppu.e.. '

c. What are estimated aDDual foreip excJaange eat'tJ.iD.g8.ga
in what currencies?

D. Has careful consideration beenp. an to the possibility
of depreciation in the foreign exchange 'Value of ttie
local currency?

E. Bas careful consideratioD, been given to the po.aibiDtv'
of import controls" or restrictions on availabilities Of
foreign exchange necessary to oPerate the businesS?

F. What benefits would the new business brinS to the economy
in the use of local raw materials: in employment and in
technology?

G. Do dependable facilities exist for transportation" power,
fuel, water and sewage?
(1) If not. can existing deficiencies be eliminated

satisfactorily?
(2) What would be the cost to do so?

PERSONNEL

1. Is there an adequate labor supply near the plant location?
A. If not, how can the problem be solved?

2. Can the problem of training competent management and super-
visorypersonnel be solved?

A. Also, the training of skiUed labor?
B. Is technical advice available in the locality?
c. If not~ where can it be obtained and what will it cost?

LAWS AND REGULATIONS

1. Do existing labor laws, govenunem regulations, laws and taXes
favor establishment of new business?

A. If not, can existing obstacles be removed?
B. If so, how and when?
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GOVERNMENT PUBLICATIONS

N~tu.re of. the lleactloD of Wool with Alkali, 1943, Louie 1l. Mizell
And Milton Harrla, Jourul of Reaearch of the Bureaaof Natloual
Standards, RPI516,U. S•. Govermnent>PTiDtiDg Office, W'ashtDstoa
,25, D.C.

Wool-grading (and Standardization), 1945, JamesWUey Christie,
Farmers Bulletin No. 1805, U.S. Department of Agriculture,
Washlngton25, D. C.

Physical Measurements and. Their Appliutloa in DescribiDg Wool,
1958, D. C.Johnatcn et al.• , U. S. Department of Agriculture,
Agricultural ¥arketingService, Livest'3ck Division, Washington
l5, D.C.

Value-determining Physical Properties and Characteristics of
Domestic Wools, 1958, E. M. Pohle et aI., U. S. Departm.ent of
Agriculture, Agricultural Marketing Service, Livestock Division,
Washington 25, D. C.

Wool Statistics and Related Data, 1954, Eva Ann Burrough. U. S.
Department of Agriculture. Agricultural Mar'keting Service. Live­
stock Division, Washington 25. D. C.

Wool Warehouses and Th,eirOperation in CeDltral and Eastern States,
1960,R. L. Holland,L. P. Gabbard, A. D • .Tones, U. S. Depart­
ment of Agriculture, Agricultural Marketing Service, Marketing
Economics Research Division, Washington 25, D. C.

Textile Waste, 1955. American Association of TextUeCheu:ists and
Colorists, Stream.. Pollution AbatementCoJ:1Dlittee, U. S.Department
of Health,Education and Welfare, Public Health Service, Bureau of
State Services, Division of Sanitary Engineering Services, Washington
25, D. C.

Wool Grease. 1955. Marketing Research Report No. 89. U. S. De­
partment of Agriculture" Washington 25" D. C.
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MISCELLANEOUS PUBLICATIONS

A Wool Primer, 1943, Botany Mills, Inc., Passaic, New.ferae,

Wool and the Wool Trade, Znd Edition, 1955, P.repared for the~

Wool Associates of the New York Cotton Exchange. Inc.• 60 Beaver
Street, New York, New York

Wool, from the Raw :Material to the Finislhed product.. 7th Edition,
1953, Samuel Kershaw, Pitman and Sons'l Ltd., London. England

Pollution Sources in Wool Scouring and Finishing MIDs and Thelr
Reduction Through Process andProcesa Chemical Change, 1954,
JosepL W. Maselli and M. Gilbert Burford, Wesleyan University.
Middletown, Connecticut, Prepared for the New England Interstate
Water Pollution Control Comm.iasion

A Wool Scouring Plant in New Orleans. 1945, Andre L. Van Aausenderp,l
College of Conunerce and Business Admblistration, Tulane Unilverslty.
Louisiana

American Wool Handbook. 2nd Edition. 1945, W.. von Bergen and
H. R. Mauersberger. Textile Book Publishers, New York. New York

Wool.. 3rd Edition. 1960.. Serial 6040-3. John K. Stearns International
Correspondence School, Scranton. Penns)rlvania

The World Wool Digest. International Wool Secretariat in the United
States, 360 Lexington Avenue. New York. New York

Wool Wax; Che!Uistry and Technology. 1956. Vernon E. Truter,I
Cleaver-HUIne Press. London

Mechanical Engineers' Handbook, 5th Edhion. 1951" Editedby
Lionel S. Marks. McGraw-Hill Book Company. Inc ..
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TECHNICAL AND TRADE ASSOCIATIONS

American Society for Testing Materials (ASTMl, 1916 Race
Street, •Philadelphia 3, Pennsylvania

American Standards Association IDe. It {MAJ. 10 East·4Qth
Street, New Y,ork 16, New York

International Organizatlonfor StarJldardizatioJl (ISO). Technical
Committee 38.0D Textiles (refer to ASA member)

Wool Bureau, 16 West 46th Street" New York 36, New York

American Associallonof Textile <:;itllurUlJta
1 Textile Avenue, Lowell, Maasac:huaetta

New York Cotton Exchange, Inc., (Wool Aasociatea) 60 Beaver
Street, New York. New York
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