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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 reporti i3 riesigned
to provide only a general picture of the factors that must be con-
sidered in establishing and operating a factory of this type. In
moct cases, plans for actual installations will require expert engi -
neering 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 reconimendation or an endorsement
by the Agency for International Development, but merely a citation
that is typical in its field.

* %k & % %k & ¥ %k %
The origira! report was prepared by Themps;an and Williams, Wash-
ington, D. C., for the technical aids program through the facilities
of the Cffice of Tecinical Services, U, S. Department of Commerce.

ok ok ok ko ¥k

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

For further information and assistance, contact should be made with
the local Productivity Center. Industrial Institute, Servicio, or
United States >I° Missions, '
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INTRODUCTION

The »urpose of this repor? is to present basic information relative
to the establishment of a wool scouring (washing) plant in a foreign
country.

This plant will scour raw greas= wool and bale the scoured wool on
a commission basis. Charges for this service are applied on the
grease wool weight and the owner accepts 50 to 60 per cent of the
original weight in scoured wool free of most impurities.

American mills process more than 300 varieties of wool which are
gererally classified as: apparel wool and carpzi wool. There are
two kinds of apparel wools; the fine, short-staple type used in the
manufacture of woolen cloth, and the fine, longer-stapled comb-
ing wools used in the manufacture of worsteds. Carpet wools are
very coarse and long, and require less cleaning than the appare!
wool.

In the United States, woo! is asually cbtained from domesticated
sheep. Howcver, in uther czrts of the werld, fibers from many
breeds of sheep, as well as from other animals, are often proc-
essed. These would include mokair from the angora goat; wool
{hair) from the llama, alpaca, ard vicuna; angora hair from the
rabbit; cashmere from the Kashmir goat; and camel hair. The
pure Merino sheep, or breeds with predomina~tly Merino blood,
are principally raised in the United Staies, Touvth Africa, and.
Australia, and produce fleece graded as fine wnol., This fine wool
ranges from 2-1/2 to 5 in-hes in length, has 2, 400 scales to the
inch, a diameter of 2. /2000th of an inch, and of high fat con-
tent. Apparel wool may be graded by the blood system {(nroportion
. of Merino blood); the count system; or the Argeniine wool system.
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Carpet wool is produced all over the world. However, a large pro-
portion of it is supplied by African and Asiatic animals such as the
somali, hirricx, sikkim bera, and the tartarian breeds.

Although this report is based on the operation 0i a commission
scourer, other miils such as combing plants, yarn manufacturers,
and {ully integrated mills may operate their own scouring traias.
This inay pe necassary in the following cases: (1) worsted mills,
whs must blend different grades of wool during the sortine and
scouring process; {2) to minimize freight rates to an outside plant;
or {3) {or 2con~mical operation of continuous processing of one or
a {few grades of wool n very iarge quantities, cmploving several
shifts a dzy and two »r lhree scouring trains. Data from this re-
port can be adjust~a easil to fit hesw circnumstances.

This plant will require a substantial capital investment and moler-
ate jabor skills, under experienced supervision, to insure quality ;
control. The proposed production rate of 5 million pounds of grease
wool per year is considered to be the minimurn for economical cper-
ation. This rate should be increased as soon as the market war-
rants, since unit costs decrease rapidly as production increases.
When production rises to 10 million pounds per year, installation

of equipment to recover wool fat or wax would become profitable.



GENERAL ASSUMPTIONS

In order to make realistic cost estimates in this report, it is nec-
essary to make the following assumptions:

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

2. Material and equipment costs are based on sizes and
- specifications current in the United States.

3. Labor costs are based on the average for the industry
as recently published by the United States Bumau of
Labor Statistics. ;

4. Adequate water, power, sewerage, and transportation
fa:ilities are available at the plant site.

5. The available water supply will require some purifica-
tion to make it suitable for the scouring process.

¢&. This plani operates two eight hour shifts daily, 5 days
a week, and fifty weeks 3 year. Personnel are paid
for 52 weeks.

7. The plant manager and the production foremen are ex-
perienced men, capable of doing ali the labor training
necessary. It is assumed that learner’'s rates will be
paid in such cases and that the costs can be charged
under unforseen expense.

8. This plani is equipped with mechanical and chemical
-~ machinery that is suitable for the processing of ap-
pare!l wools.

9. The processing of carpet wools and other supplemental
procedures such as grease recovery and carbonizing,
although described herein for informational purposes,
are not applicable to initial operation of this plant.
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The following items cannot be estirnated realistically:

a.

Land value
Distribution and selling costs

In-freight and cut-freight

Administrative costs

Taxes

Approximate estimates are made for each of these
items, with the «x-eption of taxes, for the purpose
of completing cost estimates; however, adjustments
should be made in accordance with actual local costs.

All cos: estimates contained in this report are to be
adjusted to conform to local conditions. Colums are

- provided in the tables included in this report to facili-

tate conversion of cost figures to those existing locally.



PRODUCT SPECIFICATIONS

Technically, the generic term "wool” means the hair fiber of the
sheep or lamb while the cormnmercial connotation includes such
specialty fibers as the hair from all of the other animals dis-
cussed ia the introduction. This report is based on the scouring
of grease wool that is the natural fiber from the fleece of a lﬁwimﬂ
sheep. ~

The American Standards Agsociat’ on {ASA) and the American So-
ciety for Testing Materials {ASTM} provide pertinent information
in the following specifications:

ASA 1.14. 12-1957 Standard Definitions of Terme Re-
lating to Textile Materials
{ASTM D1i23-55)

ASA L14.26-1957 Standard Specifications and Method
of Test for Fineness of Wool
{ASTM D419-58)

ASA  Ll14.40-1956 Standard Methods of Test for Wocl
Content of Raw Wool, Laboratory
Scale (ASTM D584-57)

ASA  Ll4.84-1956  Evaiuation of Continuous Scouring
of Raw Grease Wool

ASA Ll14.104-1960 Method of Test for Average Fiber
Diameter of Wool Tops, Card
Sliver, and Scoured Wool by Micre-
naire Method (ASTM D1282-57T})

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

ASTM D*7€0-58 Core Sampling <f Raw Wool in Pack-
ages for Detern.ination of Fercentage
of Clean Wool Fiber Present

ASTM D1575-58T Tontative Method of Test for Fiber
wength of Wool




ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D1334-58

D1576-58T

D1234-54
D1113-54T

D861-58T

D596-58
D1256-53T

Dii29-58

Scandard Method of Test for Wool
Conten: of Raw Wml, Comunercial

Scale

Tentative Mr :hod of Test for Mois-
ture in Wool by Oven Drying

~ Standard Method of Sampling and

Testing Staple Length of Wool iu ﬁm

. Grease

Temative Method of Test for V’eg«;- |
table Matter and Alkaili-Insoludle
Impurities in Scoured Wool

 Tentative Recommended Practice

for Use of Tex System to Designate
Linear Density of Fiberg, Yarn In-
termediates, Yarns, and other Tex-
tile Materials :

Standard Method of Reporting Results
of Analysis of Industrial Water and

Industrial Waste W: ter

Tentative Scheme for Analysis of
Industrial Water amid Mmtxw&
Waste Water

standard Defisitions uf Terms Relating
to Soaps and Other Detergents

Many other ASTM specifications are available on water analysis,
soaps and other detergents, natural waxes, ami alkaline dete "gents.

PRODUCTION CAPACITY

This plant has an estimated annual production cepacity to scour ap-
proximately five million pcunds of apparzl-grade grease wool. This
is based on an hourly wool input of about 1, 25¢ pounds or 20, 000
pounds per day for the two shifts. The 48-inch equipmnent listed
herein has an input capacity of approximateiy 3, 00C pounds of grease
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wool par hovr. This popular comunercial size is superior o L= 3o~
inch size but, of cuurse, cannot coempare with the larger prudmtﬁm '
capacities of the commonly used 60-inch size,

In times of peak demand the capacity can be stepped up, extra help
hired, and another shift udded for opi.mum production. The greater
the vo'.me of wool scoured, the greater the margin of profit since
less time is lost in dumping the tanks, and chem:cals are thus em-
ployed mnore economically end efficiently.

Along with increased ouiput, other processing services such as
carpei wool or specialty wool scouring; grease recovery; blerd-
ing; combing; carding; or carbonizing could be Avantageously
added. Any of these services could be provided with instaliation
of the necessary machinery.

The plant shouid reach rated production in abo.t two months, with

all labor training being accomplished by the plant manager and the
two foremen, |

PRODUCTION UNIT

The production unit for the scouring of grease wool is the pourd.

PRODUCTICN OPERATIONS

Raw grease wool, containing approxiinately 50 per cent of natural
and acquired impurities, is received at the plant in 225 to 350
pound bags. The purpose of the scouring operation i« to remove
these impurities and prepare the wool for further processing.

Natural impurities corsisi of grease {wool fat or wax]}, suint (ther‘
dried perspiration of the sheep, composed mainiy of a waier-
solubl~ poiassium scap), manure, and blood. The grease and
suint, which coat the hair fibers during growth for psotection
against the eiements, are produced by the sheep’s glands.

Acquired ‘mpurities may consist of such thirzs as dust, dirt, in-
secticides, identification paints, and vegetable matter such as
burs, twigs, seeds, leaves, and grass.
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- ﬂ"‘a"f"'iﬁe acquirod :mpurita.es as pouiblc, to open the ﬂmpﬂ of ﬁ‘“’ |
- “‘bers, ,and to deliver a uniform ma;ts.rial to ‘:he chemical scmring

*‘ } ‘~4 Autamatic Fee&er‘. : :[‘he raw wool is delivemd to the a.ntamatic L - .
- feeder, illustrated in figure 1, by 2 spike apron cmiatmg of waad e

s . slats equipped with steel pins, and attached to an ivon u::;t-ain An

 oscillating comb (doffer) opens the wool fibers, a revolving beater L

o ~ knocks the wool off the pins, and an even hyar af stm:k is daliwxmd t:ﬂ
to the fead a.pron of t.he opener. % il ‘ e

er. T!m opener, mustrated in ixgnrc; l is a double cylindicw

_ type, 48 inches wide. The wool is delivered to a pair of feed Tolls .

by a wood slat apron. It is picked up by the first rotating cylinder

 and forced open between this cylinder and the feed rolls. The wol o i

;f . then passes over a screen where some of the heavy dirt dxoxm out
G befnm it is dehvered to a faster turni.ng second cylinder. Further

~ opening action takes place betweer the cylinders, and more dml: is

 screened out under the second cylinder. The wool then goes into
. & chute whnre it m d;rected to ﬂm f;xsl: mher bowl o& tlm acmw

L bowls :

mg zra.m. S

4 1 (Zonvazq In thc pmposed plant, as in most matanatam, the

}?cfiixment Iaugth to mstall them i in this way, some of the m&hnr b«mls L

' mbe put in one lme and the :retst oftha bowls and the dryer m

back purallal to. thern. ‘In this case, a "z type conveyor, sm;!x:
~as the one illustrated in figure 2, can be used to take the wool

from one line of washer bowis to the other, and still allow a pam |
1 the aisle, - Tlus comreyqr is m mcludad in ﬂm .

-  sage way throug

5 {fliat of eqmpment for tlw; plant .

ind dryer are all in one line. However, if there is not suf-










CHEMICAL TREATMENT

A 5-bowl scov.ring train, illustrated in figures 1 and 3, is used in
the chemica' and washiag proccss. Mechanical arrangements pass
the wool frc m bowl to bowl where the fat and suint are saponified
by the add’tion of an alkali. A commercial soap or detergeni is
then addec to emuleify the resulting saponified products so that
they can be separated {rom the wool fibers,

Saponification. Aikalis, such as sodium and potassium carbonate,
ammonia, sodium silicates and phosphates, are used to saponify
the wool grease and suint. The alkali chosen depends on the grade f .
of wool being processed. It may be fed directly to the bowls from i  ‘ .
side tanks by means of pails, or it may be piped from gravity &anlw

installed above the bowls.

Emulsification. The natural soap, formed during the saponifica-
tion process, must be supplemented by 2 commercial soap or syn-
thetic detergent to promote complete emulsification of the fat and
other impurities. The emulsified impurities are then floated away
from the wool fibers.

Scouring Train. A 5-bowl scouring train is recommended for the
chemical process. The cast iron or steel washer bowls are 48

inches wide, and equipped with 60 degree hopper bottoms, per- i
forated false bottoms, counterflow plumbing, and pneumatic ﬁqumzm;
rolis, the bottom rolls being made of steel and the top rolls of rub-
ber.

Bowls 1 and 2 are 32 and 27 feet long, respectively, and are equipped
with settling tanks and automatic dumping arrangements by valves
located in the hopper bottoms. Bowl 3 is 21 feet long, has no set-

tling tank, and is dumped manually by means of hand levers for

opening the valves in the hopper bottoms. Bowls 4 and 5arethe
same as bowl 3, except that they are only 16 feet long. I the ml ‘ ‘
is to be bleached, the last bowl is usually constructed of stamlma

steel. !

There are two different models of wool washers in common m&m i
. One, termed the "Wet Nip", has a long rake running over the mﬁm&
length of the bowl. This rake delivers the wool over an incline
where water carries it into the nip of the rolls. Another, ummwd
the "Dry Nip", has an auxiliary rake, making four revolutions to 0
one revolution of the long rake, that takes the wool and thine cut the
layer as it is carried over a screen without water and into the nip

of the rolls.
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There are two different methods of washing in comm use* umw
called "de-sumtmg“ the other "'counterflow’, T \

In the de-svinting metbod the first bawl contaim only warm mmr
to remove the suint and other soluble materials. The second wsd
third bowls contain warm vater, detergent, and alkal: to extract
most of the grease and remaining dirt. These are the bowls Mt e
would feed a grease recovery system if such a system is ms:urmmwg‘
The fourth and fifth bcwls serve as the warm and cocl wat«r :rinuaﬁ.
respectxvaly. | | o S

The counterﬂow method, recommended in this report, diﬁarw ﬂ:rm
the de-suinting method principally in the use of the first bowl. In
this system, detergent and alkali are added to bowls 1, 2, and 3,
which are held at a temperature of 125-130 degrees Fahrenheit.
Fresh water ic taken in at bowls 4 and 5 and their overflow is run
back through each of the preceding bowis {counter to the wool flow}
and discharged from bowl 1. Thus, bowl 1 would be the cne to feed
a grease recovery system if it were installed. This method is eco-
nomiczal since much of the detergent and alkali can be recovered and
used over and over again. Employing this system, operato~s have
reported running for as long as five days witaout dumping the bowls.

DRYING

After sccuring, the wool passes from the last scouring bowl to an
automatic feeder which is similar to, but wider than, the one sup-
plying the opener. This feeder opens the wool und feeds an even
layer to the dryer. The dryer is a single apron, six section wmit,
equipped with an 8-foot wide conveyor te carry the wool through the
dryer, as illustrated in figure 4. Fach dryer section is 45 inches
Jong and equipped with an individually powered, centrifogal-type
fan. Finned-type heatmg coils are mounted directly over the mm»» ‘
‘veyor, and air is forced down through the heaters and thus through
the wool. The dryer is thoroughly insulated and equipped with hing«l
access doors. Steam for heating the drying coils, 2s well 23 the
water ior the scouring tmm, is provided by a bmler mm ” ﬂm m
illustrated mﬁgurc 5. \ e

The wool, as dehvared to the dryer,. contains about 4:5«-50 pemwm

moisture; after leaving the dryer, the moisture contant has been
reduced to approximately 12 percent. The dryer is capable of ﬁrm
about 1, 000 pounds of wool per hour, depending upon the type being
dried. Fine wool is more difficult to dzy than the coarser types.
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Figure 5,




BALING

From the dr—sx the m& is delivered by conveyor to a daublmbom
hydraulic baling press, similar to the one illustrated in figure 6.
This press produces the American standard 27 by 54 inch bale,
One or two att ndants can bale, weigh, tie, and tag four to six imim
per hour.

QUALITY CONTROL

In order to insure well scoured wool, it is essential that certain
visual, tactile, and chemical tests be performed at various points
in the process. It is assumed that the production foremen is an
experienced wool scourer, and it tﬁmld be his raspm:ihilﬁty to
supervise such tests. :

In wool scouring, the amounts of a-llkﬂx, SCaP, and ﬁetargmt mmli |
in the process determine the final quality of the wool. The required
amounts of these materials vary with the type of wool being proc~
essed, and an experienced scourer can oftea regulate them solely
by the appearance and "feel" of the scoured wool. Excessive al-
kali will produce a harsh, dull-appearing wool; excessive soap
or detergent will produce a sticky or tacky wocl with a yellow color
and a stringy appearance. Insufficient alkali, soap, or detergent
generally causes a poor color. Usually, it is advisable to submit
samples of the scouring liquid to chemical tests to determine the
appropriate additions of saponifying and emulsifying materials.
Such tests are relatively simple to perform since they merely in-
volve titrating the samples with an acid to determine the amounts
of free and combined alkalis in the scouring bowls. Automatic ;
equipment is available to provide an instantanecus indication of ﬂm o
alkali concentration. ‘

For the more sophisticated plant, the Sargent Company can pmm | ,
vide a complete laboratory unit consisting of a miniature acmw G
train, and its attendant control panel, which will provide a com-
piete record of an entive process. This sample washer maprodmm L
every factor entering into the calculations for the most efficient o
washing and scouring of any particular type of wool. It takes imnu ‘
account deviations in raw stock, alkali content, soap and detergent
concentrations, process timing, aml the removal of pollution agents
when stream pollution by the discharged products of the scouring




Figure 6, Typical Bsling Press
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operations presents a problemm. The contrcls established by this
iaboratory urnit are transferred directly to the production scouring
 line. The use of this unit is highly recommended in any progressive
wool scouring plant, particularly if different types of wool are bieing
processed, However, for economic reasons, and since only apparel-
type wools are to be processed by the plant proposed in this report,
such a unit is not included in the list of production equipment. As
production is diver;iﬁed, consideration should be given to its instal-
laﬁon

AUXILIARY PROCESSES

Although the proposed plant is set up initially to scour omnly apparel-
type wools, it will be desirable as the market increases to diversify
production to include the scouring of carpet-type wools, and to in-
‘clude such refinements as carbonizing and grease recovery. These
additional processes are discussed briefly in the following paragraphs,
merely as an aid to such divawiﬁcaﬁm nhmld it become deairablc at

a later date. S TR

Cacpet Wool Scouring. Carpet—type ml: are very coarse, generally
lor.g-fibered, dusty, and have a low grease content. They are cleaned
ia essentially the same manner as previously described in this report.
However, due to their dirtier nature, an extra beater or a cone duster
will be required. A typical cone duster, which will remove this extra
dirt is illustrated in figure 7. It should be installed between the auto-
matic feeder and opener (figure 1). The additional cost would be about
'$7,000. It would also be necessary to install an additional fan for re-
moval of light dust from the opener, at a cost of about $600. In the
case of very light wools, it may be necessary to oil them prior to bal-
ing. The baling press can be mod:ﬁed to ar,ccmpluh this i‘ur about
$1,000. ;

Carbomaing_ Carbonwmg eqmpnent is ocﬂten included in p.....nta m:mm-» V:

ing exceptionally fine wools, or those containing large amounts of vng-' .

etable impurities. The vegeta.ble matter is extracted by rumung; the
wool through a sulfuric acid solution in a stainless steel o= lmdmlimmd

‘bowl, removing excess moisture with squeeze rolls, heating to 2&12*250; S |

degrees Fahrenheit, shaking out the burned vagetabla matter, m:t- :
izing, and drying. This process may be inserted after the am:mm

operation. Use of this process resuits in a cleaner, whiter wool and
the additional service can, of course, command a higher price. Equip-
ment to carbonize approximately 1, 200 pounds of wool per hour would
cost an additional $75, 000 to install, -and would re@ua additicnal per-

wmaei for its operation.
~18-






Grease Recovery, At present, wool fat or grease is the only sal-
‘able by-product of the wool scouring industry, and can be quite a
profitable operation whea production is high. Wool grease is used
in the treatment cf leather, as a rust preventive, in lubricants, in
the manufacture of lanoline, as a fur and belt dressing, anj in
 printing inks, azzummg oils, Mxmcmtial and cosmetic producm. e
To make the recovery af mi grease pram:able, the mnwing con-
ditions must exist: ‘

{1 Tha raw material must be a fine wool with a hwh |
' greane c:mtem ,

{2} Production must be at ‘leaat ten million pourds per
' year ' ‘ ,

13) A market must exist for the wool grease

(4) It will aid in lowering the cost of a waste dxapoaa.l
system, if one is requxred.

If the connterﬂow method of scouring is umd the grease recovery
equipment could be connected to the first scouring bowl; if the de-
suinting method is employed, it could be connected to the second

~ and third bowls. After removal of the grease, the scouring lxqmd
¢an be reused with reanltant savings in chemical costs.

Grease recovery eqmpment would involve an addxtwnal investment
of about $40, 000, and would require two extra workmen to operate
it. Under favorable conditions, a plant scouring 10 million pounds
of fine wool per year, could produce approximately 300, 000 pounds
of wool g:reaae with an asumted sales value in the nexghborhood of
$20 060,

PLANT SITE

Approximately one acre of land will be required to accommodate the
brilding and to allow for normal future expansion. R should be lo-
cated as advantagwnsly as possible with respcct to tmpomncm,
water, power, fuel, sources of labor, and a substantial demand ifww
its scmmg samc&s. The cost oi the land is estimaied at $2, 000

-20-



BUILDING

About 20, 400 square feet of floor space would be required for the

scouring prr.ess, the warehouse section, and 3 utility room, Sug- .

gested dimensions of the building are approximately 100 fest wﬁM
and 200 feet lony, divided in the center by a fireproof wali and
floored with concrete, The utility room, about 20 by 20 feet or
400 square ieet in area, could be located outside the main wall,
It should contain the steam boiler and the water purification agmw
tem, The building sho.ld be constructed of cement block, sheet

metal, or any fireproof material, 7. e cost of the building, immmdw‘f .

ing all utilities, is estimated at $.45, 050, Figure 8 shows a pro-

posed wool scouring plant and warehouse combination with mg@mum 3 

lavout and workflow,

POWER

The total conne«ted power require:ients for this p.uam are appl o -
mately 58 kilowatts per hour. Assuming 4, 000 operating hours per
year, and a rate of 1.3 cents per kilowatt hour, the annual power
cost is estimated at $3,000, Even in .he United States, power costs
vary considerably with locality.

o~

WATER

Approximately 20 million gallcns of water are xequred ammal;w‘
for prodnmon, sanitation, and fire protection. The cost n&’ ﬂw
watm' is estama.ted at 36, 000, L

FUEL

The annual requirement of fuel oil for the opexmon of the boiler
for production and general heating is estimated at 200, 000 gal‘!mm
ofmlatananmalcostof$1400ﬂ ; ‘

“'~z1-
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DIRECT LABOR

~ N Number Hourly Annual Cost
Occupation Required Rate Estimated Actual
Production Line ‘
‘Foremen : 2 ' $3.25 $13,520
Utility Room Operators 4 2.50 20, 800
Productinn Men 4 2.00 16, 640
Baling Press Attendants 4 1.75 14, 560
Totals 14 $65, 520

- INDIRECT LABOR

- Number Hourly Annual Cost

Occupation .~ Required Rate =~ Estimated = Actual
Plant Manager ~ 1 $ 8,000
Bookkeeper—Seéretary 1 $Z. 50 5,200
Shipoing-Receiving : ;
Clerk 1 , 1.50 3,120
General Laborers 4 1.25 10,400

Totals 7 $26, 720

DIRECT MATERIALS

Since this is a commission operation, processing five million pourds
of raw grease wool per year, there is no cost involved for direct ma~-
terials. ;

-23-



SUPPLIES

; Annual Cost
ltem Estimated — Aciral
Lubricants and Hand Tools | $ 500
Chemicals ' | 8, 000
Maintenance and Repair Parts 2, 500
Office Supplies 560
Baling Materials | 1,000
Total | $12, 500

, PRQDUCTION TOOLS AND EQUIPMENT (boxed for export, f.0.b.)

Actual

~ Number ‘
Description Required  Unit Toial - Cost__
'Automatic Feeder, | SR
Complete , i $ 3,934 $ 3,934
Opener‘, Complete 1 7,269 7,269
~Washer Bowl, No. 1 1 19,943 19, 943
Washer Bowl, No. 2 1 18, 369 18, 369
Washer Bowl, No. 3. 1 14,663 14, 663
Washar Bowl, No. 4 1 | 13, 526 13, 526
Washer Bbwl, No. 5 1 13,526 13, 526
D:yar; Complete 1 19, 555 19, 555
Conveyor | 1 1, 504 1, 504
Baiing Press, Complete 1 15,111 15,111
" Boiler, Complete 1 15, 600 15, 000
Water Purification '
Equipment, etc. 1 8, 000 8,000
Total ‘ $150, 400
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OTHER TOOLS AND EQUIPMENT

Miscellaneous scales, tanks, tables, pumps, trucks, belts, pﬁpﬁng,'
valves, fittings, wiring, laboratory equipment, etc. are estimated

at $20, 000.
FURNITURE AND FIXTURES
Number Unit gm

Description Required Cost Estimated  Actual
Desk and Chair Sets 3 $100_$ 300 =
Typewiiter and Table 1 110 110
Adding Machine 1 100 100
Storage Cabinet 1 30 30
File Cabinet 2 50 100
Drinking Fouﬁta'm | 1 1590 100 |
Locker Section 8 20 160
Garment Rack 1 25 25
Miscellaneous ' ‘ 75

Total | $1, 000
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- ;ﬁ!)encrlption E 'Co:t i ;Life e ';Eutimated Acml

. Building sus,m 0 s 72350 S

':‘Production "l’oals S g e e
andEmmm 150 409' 10 g 1510‘0'} .

Other Tools uul R e S o b
Equipment 20,000 10 2,00

_Towl $24,390

| mm.aczmimm OVERHEAD

Depreciation  $24,390

Indirect Labor k. 26.720

Power e e : S 3,000-

Supplies oLl ey 12 500 k

Towl © oo e $86 610:}1"5
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MANUFACTURING COST

Item Estimated Actual
Direct Materials $ 0
Direct Labor 65, 520 |
: Manufacmring Overhead 86,610
Total $152, 130
FIXED ASSETS
Cost
Item Estimated Actual
Land $ 2,000
Building 145, 000 |
Production Tools and
Equipment 150,400
| Other Tools and
Equipment ‘ 20, 000
Furniture and Fixtures 1, 0co
_ Total $318,400_
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WORKING CAPITAL

_ Direct Materials, 30 Days E $ o'

DirectLabor, 30Days 5460

m:mfacturing Overhead,

0Days | | 1218

 Reserve for Sales Collections,

 30Days s 417

Total g  $13,095

Item Eatmted A.atual :

——

Fixed Assets , $318, 400

 Working Capital 13, 095

_ Total S _ $331,495
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SALES REVENUE

The scrvice charge for the scouring of grease wool is estimated
at $.038 per pound. On this basis, the total annual revenue for
scouring 5 million pounds would be $190, 000,

RECAPITULATION OF COSTS, SALES AND PROFITS

ANNUAL COSTS

Item Estimated Total Actual
Direct Materials $ 0 5 0
Direct Labor | 65,520
Manufacturing Overhead 86,610
Total Manufacturing Costs | 152, 130
Interest on Loans 1, 000 ‘
Insurance 350
Legal 300
Auditing 350
Unforeseen Exgense 1,000
Total Admmistmtive Cost 3, 000
*Total Sales Costs "5, 000
| Profit Before Taxes | 29,870
Total Annual Gross Revenue $190, 000

* Includes Sales Commissions, Travel, Freight-out, Discoumts,
and Allowances, Etc.
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BUDGET CONTROL

A requisition form designed to provide accurate records of pw«-
curement and indicate the purpose of procurement with the least
amount of time and effort is shown on page 32.

This form has an account number for each type of the various
expenditures which the manager will review in detail, monthly or
oftener, in order to control his expenses. Some items, such as r
power and water, are usually under cantract and are easily checked
by reference to monthly bills. For simplification, items (marked =
with an asterisk in the table on page 31) are omitted from the purchase
requisition. Variations in the labor costs are easily reviewed by ex-
amination of the payroll vouchers. The simplified type of control thus
- provided makes certain that the manager can control expenditures

promptly.

In addition to the requisition form, a sample voucher check is shown

on page 33. Voucher checks should be used for the payment of all ,
expenditures and the apyropmte book account number placed on each
voucher. ‘

At the end of each month the manager will receive a statement of all
expenditures broken down by budget accounts, as shown on page 31.

If the expenditures exceed the budgeted monthly allowances of any of
the accounts, the bookkeeper will furnish the manager with a break-
down of all expenditures relative to the budgeted accounts exceeded.
All these supporting data can be secured by reference to the purchase
requisitions and the check vouchers. This reference will enable the
manager to determine what caused the over-expenditure and take
corrective action.

If at any time during each month it becomes apparent that expenditures
will exceed any of the budget accounts, the bookkeeper will bring this
to the attention of the manager for his information and acnom.



BUDGET CONTROL ACCO’UNT$

$160,130

: Monthly Monthly Annual
Account Expense Budget Budget Actual
10 Administrative $ 167 §$ 2,000
20 Sales 417 5, 000
30 Direct Materials 0 0
40 Supplies 1,042 12, 500
51 Power* 250 3, 000
52 Water¥® 500 6, 000
53 Fuel 1,167 14, 000
60 Unforeseen Ezpen#ta 83 1,009 ’
{Reserve Account)
71 birect Labor#¥ 5,460 65, 520
72 Indirect Labor#¥ 2,226 26, ?20
80 Depreciation 2,033 24,390
{Reserve Account)
Total $13,345
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| PURCHASE REQUISITTON COMPANY FAME DATE
O 208 O so vrrurrmes
| O 3 mareniats O 6o varosssems exPemse
INDICATE BELOV THE USE OF MATERIALS
[J pIRECT MATERIALS R MAINTENANCE SERVICES
[0 MAINIDIANCE MATERIALS {J] oPERATING SUPPLIES
~ [ ' DELIVERY VANIED
PLEASE ORDER THESE MATERIALS OR SERVICES; |
QUores | REQUISTTIONED BY
FRON |
QNTES APPROVED BY
FRON
%ﬂ, ORTER WO. OFDER IRTE
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R W. MITCHELL MANUFACTURING COMPANY

1428 BCOWORTH STREET. 8. K.

e
9. No. 10000

ANYWHERE, U. 8. A,

DoLLARS §

ﬁ

L
r0 FIRST NATIONAL BANK
ANTWHERE, U. 8. A

R W, MITCHELL MANUFACTURING COMPANY

SAMPLE CHECK




ENGINEERS

The services of professional engineers are desirable in the dawim of
this plant, even though the pmpowd plant is small. ‘

A correct design is one which provides the greatest economy inthe
investment of funds and establishes the basis of operation that will be
most profitable in the beginning and will also be unabh of n:pmsim
without expenaiw alteration.

The addresses of professional engineers who specialize in industrial

design, some of whom may be willing to undertake such work on low

cost projects overseas, can be secured by reference to the published
cards in various engineering magazines. They may aiso be mamhad

th:rmgh their national organizations, one of which is the

Natiml Society of Professional Engimeru
229 K Street, Northwest,
Wanhington 6, D.C.

‘Manufacturers of industriz! equipment employ engineers familiar with
the design and installation of their specialized products. These manu-
facturers are usually willing to give prospective customers the benefit
of technical advice by those engineers in determiriog the suitability of
their equipment in any proposed project.

The equipment manufacturers also know, and m recommend, profes-
sional engineers in private practice who are villing and able to pro-
vide appropriate consulting services. ‘




TRAINING

Manufacturing an inferior quality of product during the training period

could create sales resistance that might be difficult to cope with later.

To avoid such possibilities, the quality of the product should be muin-
tained at all times, including the training period.

In some areas skilled operators may be available locally. In other
areas all the operators may have to be trained.

If skilled operators are nct available, adequate training would be
assured by using one or more of the following methods:

A.

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

and quautity of the product state. in the contract for an
agreed period of time. Such a contract wocld assure
adequate persomnel training, since full quantity and quality
could not be produced with an untrained organization.

The engineering firm that designs and installs the plant

can usually make training arrangements to have key person-
nel placed, for training purposes, in a foreign industry that
produces the same type of product. This would provide
training for *he key personnel while the plant is being
installed.

If neither of the above methods is possible, then qualified
and experienced individuals should be emvloyed for the key
positions, either permanently or temporarily, to perform

the key operations and assist in training the organization,
even if they must be secaured cutside the country.

The manager shouid have years of successiul experience in

this type of business and be fully qualified in all phases
of management, including the training of employees.
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SAFETY

S Thera is always ﬂa.ngar of accident and tnjuryr in any industrial plant
- Because of this, the manager should take specific action to bring to
‘the attention of ezch employee the importance of la.fety pracuuﬁouw

 and intemgant first aid.

- Practically au machines have safety appliances, and the mamgar |
~ should see that these are in good working condition and that the
operators are making full use of them.

~ In addition to constant watchfulness to make sure that all practicable
~ safety precautions are taken, first aid supplies should be readily
available. One complete first aid kit should be maintained near the
manager's office, and others at appropriate places throughout the
plant. Some of the empl.oyecs should be traiued to provide first aid
service,

The use of accidant posters in the pla.nt have proved to be of value in
reducing accidents. It is recommended that such posters be used, and
that some direct special action be taken by the manager, at least once
_each month, to bring to the attention of all personnel the mortame
of safety precautions.

A ﬁre brigade should be established and each member trained as to
his responsibility in case of fire. Fire drills should be conducted
periodically. o

It is recommended that the employees be encouraged to offer sugges-

tions or recommendations relative to prevention of accidents, removal
of fire hazards and maintaining general interest in a!l safety factors.



SUMMARY

A small plant puilt and operated u:cordlng to the asoumptionu mdar
in this report would “be a profitable undertaking,

Provision 1s made for inserting local cost in connection with all coii* |
figures ehown in this report. A careful analysis should be made of

all cost figures to determine the local potential profits in my wm
vhare luch a plant is being considered.

There are some determinations, however, that should be made befum,“ o ‘

d,acinion is reached to build and operate such a plant.

For example, what are the possibilities of future aa:panuim within tlw
country for this industry? !

What other products could be manufactured with the machinery and
equipment specified in this report? ‘

Is there a market for such additional products?

How does this industry compare with other lndtutrios that may be
needed in the country relative to the following factors:

1. The economic value to the country.

2. The needs of the majority of the people.

3. The amount of investment capital required.
Consideration should also be given to such factors as :

The amount of power required armd the availability of

a dependable supply. If an adequate supply is not

available the installation of power eqmpmm may be

required.

The water requirements for all purposes including fire pmmm and
potable water for drinking purposes.

" The fuel requirements and availability. If local fuel can be used
the boiler should be adaptable to such fuel.

The transportation facilities to and from the plant. If they are not
adequate an investment in trucks may be required. ‘
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OTHER CONSIDERATIONS

, Thera are other important subjects, shown below, that should be ful‘w

investigated and considered. Information on these subjects is usually
available from such sources as banks, government agencies, exporters
~ and importers, wholesalers, retailers, transportation companies and
manufacturers,

L] &

L ]

*

0’*“‘3& W N e

L 3

'MATERIALS AND SUPPLIES

Are all materials and supplies available locally?

Is the local material market competitive?

Is satisfactory delivery of local materials assured at reason-
able prices?

What materials and supplies must be impurted?

- Are they available in world markets at competitive price»l?

Would prompt delivery of imported materials and supplies be
assured so that large inventories would not be required?

MARKET FACTORS

Is there already a demand for the product?
A. Who are the principal consumers?
B. Who are possible new consumers?

How is demand for the product now satisfied?

A. By local production? If so, what is the volume of annual
production?

B. What percentaze of consumption is filled by local prudwcm
tion?

C. By imports? If so, what is the volume of anuual imports?

D. What percentage of consumnption is met by imports?

E. From wbat areas are imports derived?

What is the estimated annual mcreatse in local conaumptmn over
the next five ycars?
A. How were such estimates made?
B. By reference to official figures on pcpulatxm growth,
family budgets, imports, etc.?
C. By consultation with trade or industry, ministries,
associations, bankers, commercial houses, wholamlarm,
retailers, irdustrial consumers, etc.?
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4. If the product is already being mamxf&ctnred. cen the existing and

[
L]

nhwN

estimated future local market absorb production of tha new plm
withont price-cutting or other diclocatimc?

Would the estimated sales price and qus.uty of the new pro&uct ww o

it competitive with an imported equivalent?

A, After adjusting cost to local conditions, is the
estimated sales price of the product so high that
tariff protection is necessary to protect it from |
importu? |

EXPORT MARKETS

Could tke product compete in export markets on the basis oaf pricu. 4

quality and dependability of supply?
Can export markets for the product be developed?

If so, in what areas and in what annual volume?

What procedures would be necessary to develop export marlwta?
What would it cost?

MARKETING PROBLEMS

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

Do consumer prejudices agamat locauy manufactured products
exist?
A. If so, why?
B. Wouid they apply to the new product?
C. If so, how could they be overcome and what
would it cost to do so? ~

Do marketing and distribution ﬁciﬁﬁec:‘ for the product exist?
A. If not, can they be set up? '
B. What would it cost to do so?

Will the product be sold to:
A. Wktkolesalers?
B. Retailers?
C. Direct to consumer?
D. Other industries?
E. Government?
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2.

FINANCIAL FACTORS

Technical advice on selection of mn.chinery and equipment,

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

B. Have they been asked for advice on the most mmitabla ‘
types of ma.chinery and aquxpment for the pm«uu and
locality?

C. Have they carefully compared costs of nrlouo mppuwu?

D. Credit temn offered pmchnu? T

FINANCIAL REQUIREMENTS OF THE PROJECT

In estimating the cost of the projuct, bhas careful comidor&tim

‘been given to:

A. The effect on costs cf delays in cmtmction nchadulen‘!‘
B. In delivery and installation of machinery ¢ ad equlpmenw
C. Imn xmport of enlenthl ra.w material- a.nd lupp“.el?

In ca.lcuhting cash flow and working capita.l :equimmenm, haa
careful consideration been given to:

A. Maintaining adequate inventories of raw materials?

B. Supplies and spara parts?

C. Seasonal fluctuations in the business?

D. The time required to liquidate credit sales to

customers and bad debts?
E. The period necessary to get the pla.nt into
; production?
F. Cash required to amortize its principle loans?

. ¥ .
If the economy is in a period of inflation, has full allowance been |

made for the irfluence of rising prices and wages on the cost of
the project and on werking capital requirements?

SHORT TERM BANK CREDITS

Has it been possible to make arrangements with local banks to
finance short-time working capital requirements of the business?

FINANCIAL PLAN

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



ECONOMIC FACTORS

1. How much foreign exchange (and in what currency) is required to

import machinery, equipment and supplies:

A. How much foreign exchange {and in what currency) is
required for annual interest payments and amortization
of any loans contracted to import machinery and equip-
ment, or for payment of royalties and technical services?

B. How much foreign exchange (and in what currency) is g
required for annual import of raw materials and supplies?

C. What are estimated annual foreign exchange aarningu and
in what currencies?

D. Has careful consideration been given to the posuﬂnhty

~of depreciation in the foreign exchange value of the
local currency? ‘

E. Has careful consideration been given to the posmbxlity
of import controls, or restrictions on availabilities of
foreign exchange necessary to operate the business?

F. What benefits would the new business bring to the economy
in the use of local raw materials: in employment and i 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

Is there an adequate labor supply near the piant location?

A. If not, how can the problem be solved?

Can the problem of training competent management and super-
visory personrel be solved?

A, Also, the training of skiiied 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

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

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

Nzture of the Reaction of Wool with Alkali, 1943, Louis R. Mizell
and Milton Harris, Journal of Research of the Bureau of National
Standards, RP1516, U. S. Government Printing Office, Washington
25, D, C.

Wool-grading (and Standardization), 1945, James Wiley Christie,
Farmers Bulletin No. 1805, U, S. Department of Agriculture,
Washington 25, D. C.

Physical Measurements and Their Application in Describing Wool,
1958, D. C. Johnstcn et al., U. S, Department of Agriculture,
Agricultural Marketing Service, Livestock Division, Washington
25, D. C.

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

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

Wool Warehouses and Their Operation in Central and Eastern States,
1960, R. L. Holland, L. P. Gabbard, A. D. Jones, U. S. Depart-
ment of Agriculture, Agricultural Marketing Service, Marketing
Economics Research Division, Washington 25, D. C.

Textile Waste, 1955, American Association of Textile Chemrists and
Colorists, Stream Pollution Abatement Cormmittee, 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, 3otany Mills, Inc,, Passaic, New Jersey

Wool and the Wool Trade, 2nd Edition, 1955, Prepared 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 Finished Product, 7th Edition,
1953, Samuel Kershaw, Pitman and Sons, Ltd., London, England

Pollution Sources in Wool Scouring and Finishing Mills and Their
Reduction Through Process and Process Chemical Change, 1954,
Joseph. W, Maselli and M. Gilbert Burford, Wesleyan University,
Middletown, Connecticut, Prepared for the New England Interstate
Water Pollution Control Commission

A Wool Scouring Plant in New Orleans, 1945, Andre L. Van Assenderp,
College of Commerce and Business Administration, Tulane University,
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
Ccrrespondence School, Scranton, Pennsylvania

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

Wool Wax; Chemistry and Technology, 1956, Vernon E. Truter,
Cleaver-Hume Press, lL.ondon

Mechanical Engineers' Handbook, 5th Edition, 195i, Edited by
Lionel S. Marks, McGraw-Hill Book Company, Inc.
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TECHNICAL AND TRADE ASSOCIATIONS

American Society for Testing Materials (ASTM), 1916 Race
Street, Philadelphia 3, Pennsylvania

American Standards Association Inc., (ASA), 10 East 40th
Street, New York 16, New York

International Organization for Standardization (ISO), Technical
Committee 38 on Textiles (refer to ASA member)

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

American Association of Textile Chemists and Colorists (AATCC),
1 Textile Avenue, lLowell, Massachusetts

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





