


FOREWORD

!his brocbve is Olle ot a eeri.1I ot reporte reSllltiac troa
OTerlleas techDical inq-±riell on tactor" o~ co..ercial estab­
lishll8ntll, operation, unageaeftt, aDd eDgine.ring. The
report ie designed to proTide o~ a ,.neral picture ot the
tactors that muat be considered in establishi., and operating
a tactor" ot this t7P8•. In aost aases, plaY tor act.l
installation. will require exp.rt eftl1ae.riac aDd tiDaDCial
adTice in order to aeet IIpecitic local coDdition••

Mention ot the lUUIe ot a. tira, prod.ct, or proc••• ill this
report 18 not to be conaidered a reco...Ddatioa or aD eador••­
.eat br the 1genc,. tor IIlternatioMl DeTe1oJlllent', nt ..rel1'
a citation that is t7Pical in its tield.

This report was prepared by the George H. Andrews Engineering
Associatas,Inc., 411 Southern Building, Washington 5, D. e.,
1n March 1961 tor the technical aids program through the
facilities ot the Oftice of Technical Seniees, lY. S. Depart..nt
of Commerce.

* • • • • • *

For twrt.ller iato~tioaud ••sistaace, COJl'taot sllowld be _de
with tile l~eal Prod1lCti't'it,. Oeater, I1ldutr1al Iaat-1t1lte,
Sel"'f'ioio, or lfBited Stat•• lID m.a1oft.
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MEN'S BASEBALL AND SOCCER STOCKINGS

INTRODUCTION

The purpose of th~- report is to present basic information
for establishing and operating a small plant in a foreign
country for the manufacture of men's stockings to be used
by baseball and soccer players. Boy scouts ~ometimes wear
these stockings. All stockings of this type are made by
the knitting process.

GENERAL ASSUMPTIONS

In order to make realistic estimates, certain assumptions
must be made. These are:

1. The costs of building,equipment and material
necessary are based on United States prices.

2. Labor costs used are the average for the industry
and skill described, based on recently published
figures of the United States Bureau of Labor
Statistics.

3. All other costs, statistics and figures are based
on current United States prices.

4. Adequate heat, light, water and electricity are
available at the plant site.

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

6. The plant operates eight hours a day, five days
a week, fifty weeks a year.

7. No special provision is made for training of
personnel. It is assumed that persons learn­
ing their jobs will be paid learners' rates.



8. The following items cannot be estimated realistically:

A. Land value
B. Distribution and selling costs
C. In-freight and out-freight
D. Administrative costs
E. Taxes

While general estimates will be made of each of these
items, for the purpose of completing cost estimates,
adjustment should be made in accordance with actual
local costa.

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

Columns are provided in the tables in this report to
facilitate the conversion of cost figures to conform
with local costs.

PRODUCT SPECIFICATIONS

All information and figures contained in this report are based on the pro-

duction of cotton stockings for baseball and soccer players. The average

weight of one pair of stockings is 4\ ounces. Therefore this weight will

be used for estimating material requirements.

PRODUCTION CAPACITY

The plant has an annual capacity of 30,000 dozen pairs

year based on operating one eig Ii: hour shift per day.

capacity can be increased by worktrig additional shifts

the capital investment.

MANUFACTURING UNI!.

The manufacturing unit for these stockings is one dozen pairs.
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MANUFACTURING OPERATIONS

The method of knitting men's cotton stockings for use by baseball and

soccer players is not a complex one. The process is practically the same

as that followed in the manufacture of other types of knitted hosiery

except that no foot is knitted. Instead of that, a strap or stirrup is

made from a piece of cotton tube knitted on the same type of machine.

Bleaching and dyeing

Generally, the yarns are bleached and dyed to produce stockings colored

to the individual customer's orders. The yarns are placed in nets, then

put into a bleaching solution in open or rotary vats and then rinsed.

The yarns are then placed in a dye solution and again well rinsed. After

the final rinse the remaining water is rinsed in a centrifugal extractor.

Knitting

The cotton yarn is knitted by multiple needles into a tubular form by

a machine that picks up as many loops of yarn as are required to reach

around the tube being knitted. The entire circle of loops is made at

the same time. This' is followed by making another circle of loops and

the process is repeated. Another type of knitting machine is used for

flat surface knitting but that type is not required for the manufacture

of stockings.

Turning

The completed tube must be "turned" and pulled over a board for inspection.

Mending

If mending is required the stocking is routed to the place for that

operation.
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Boarding

In this process the knitted tube is pulled over a series of forms. These

forms are made of aluminum or stainless steel and are made hollow. They

are heated by steam introduced to the inside. These are made in various

sizes but for the purpose of this report only the average adult size is

estimated. The forms are interchangeable when the various sizes are

made.

Sewing,

This process covers the sewing of the strap to the bottom of the stocking.

Finishing

This part of the manufacturing process is divided as follows:

Transfer is the application of small pieces of decalcomanias.

A hot iron is used in making the transfer.

Put on rider - A glued label is applied at the top to keep

the stockings together in pairs.

Fold and box - The stockings are folded and placed in boxes

and the boxes are placed in cartons. This operation is

followed by transfer of the cartons to stock in the storage

room.

Storag~ - From this storage or stock room the boxed stockings

are shipped as required.

********
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DIRECT MATERIALS

The direct materials zequired for the manufacture of stockings produced

in this plant include the following:

Number Unit Annual Cost
Item Unit Units Cost Estimated Actual

Cotton yarn pound 96,000 $ 0.68 $ 65,280

Chemicals, dyes pound 9,500 1.60 15,200

Boxes 62,400 .05 3,120

Cartons 2,000 .20 400

TOTAL $ 84.000

SUPPLIES

Annual Cost
Item Estimated Actual

Lubricants $ 100

Needles 500

Repair parts 500

Maintenance materials 700

Office supplies 200

TOTAL $ 2,000 --
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DIRECT LABOR

Number Hourly Annual Cost
Job Classification Needed Rate Estimated Actual

Knitters 3 $ 1. 75 $ 10,500

Looper operators 5 1. 75 17,500

Turners 2 1.50 6,000

Bleacher and dyer 1 2.00 4,000

Boarders 2 1. 75 7,000 ---
Finishers and stitchers 2 1. 75 7,000

TOTAL 15 $ 52,000

INDIRECT LABOR

Job Classification

Manager

Bookkeeper

Secretary-clerk

Fixers

Mending and utilities

Receiving and shipping

TOTAL

Number
Needed

1

1

1

1

1

1

6

- 6 -

Hourly
Rate

$ 2.00

1.50

1.60

Annual Cost
Estimated Actual

$ 8,000

5,000

3,600

4,000

3,000

3,200

$ 26,800



~~ODUCTION TOOLS AND EQUIPMENT

Number Unit Cost
Item Needed Cost !stimated Actual

Knitting machine 20 $ 2,775 $ 5.5,500
Elastic top attachment 10 300 3,000
Packill8 charge 20 50 1,000

Motor and transmissions 1 2,000 2,000

Loopers 2 300 600
Motor 1 50 50

Rotary dye vat - 25 pounds 1 2,500 2,500
Motor 1 350 350

Extractor - 30 inch 1 2,000 2,000
Motor 1 50 50

Turning board 1 50 50

Boarding table 1 200 200 --
Sewing machines 2 350 700

TOTAL $ 68,000

OTHER TOOLS AND EQUIPMENT

Number
Needed

Unit
Cost

Cost
Estimated Actual

Racks. tables. baskets,
work bench. small tools,
trucks and chairs.

Piping and wiring for
equipment

TOTAL

- 7 -

$ 1,200

1,800

$

$ 1,200

1 1 800

$ 3,000



Cost
Estimated ActualDescription

Desks and chairs

Typewriter

Adding machine

Filing cabinets

TOTAL

FURNITURE AND FIXTURES.

Number Unit
~~ Cost

2 $ 150

1 150

1 150

2 100

PLANT LAYOUT

$

$

3eo

150

150

200

800

A plant layout, showing the location of machinery and equipment is shown

on page 24.

PLANT SITE

To provide for eventual expansion about 10,000 square feet of level,

well drained land is required. The site should be as advantageously

located as possible with respect to transportation facilities, power,

water, fuel, sources of labor and markets. The cost of the site is esti-

mated at $1,000.
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BUILDING

To provide for some expansion a one-story building 30 feet by 128 feet

or 3,840 square feet will be required. The building may .be constructed

with any suitable local material. The cost of the building including a

suitable boiler, adequate plumbing and wiring is estimated at $4.00 per

square foot or $15,360. In the procurement of the boiler the avail­

ability of local fuel should be considered.

POWER

The annual cost of power for all purposes is estimated at $600.

WATER

The annual cost of water for production, sanitation arid fire protection

is estimated at $200.

The annual cost of fuel for production purposes and heatit.g the building

is estimated at $300.

* * * * * * * *
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DEPRECIATION

Estimated
Cost

Years
Life

Annual Cost
Estimated Actual

Building

Production tools and
equipment

Other tools and equipment

Furniture and fixtures

TOTAL

$ 15,360

68,000

3,000

800

20

10

10

10

$

768

6,.800

300

80

1,948

MANUFACTURING OVERHEAD

Depreciation

Indirect labor

Power

Water

Fuel

Supplies

TO'rAL

MANUFACTURING COST

Direct materials

Direct labor

Manufacturing overhead

TOTAL

- 10 ..

Annual Cost
Estimated Actual

7,948

26,800

600

200

300

2.000

$ 37,848

Annual Cost
Estimated Actual

$ 84,000

52,000

37.848

$173,848



FIXED ASSETS

Cost
Estimated Actual

Land

Building

Production tools and equipment

Other tools and equipment

Furniture and fixtures

$ 1,000

15,360

68,000

3,000

800

TOTAL

WORKING CAPITAL

$ 88,160

Annual Cost
Es timated Ac tllal

Direct materials

Direct labor

Manufacturing overhead

Reserve for sales collections

TOTAL

30 days

30 days

30 days

30 days

$ 7,000

4,333

3,150

25.000

$ 39,483

CAPITAL REQUIREMENTS

Fixed assets

Working capital

TOTAL

- 11 -

Cost
Estimated Actual

$ 88,160

39.• 483

$ 127,643



SALES REVENUE

The current selling price for stockings of the type and quality produced
in this plant, including allowances for the sale of seconds, will average
about $10.00 per dozen pair.

Based on this sales price per dozen pair, the annual sales revenue would
be 30,000 x $10.00 or $300,000.

RECAPITULATION OF COSTS, SALES AND PROFITS

Direct materials

Direct labor

Manufacturing overhead

Total manufacturing cost

Interest on loans

Insurance

Legal

Auditing

Unforeseen expense

Estimated
Cost

$ 84,000

52,000

37,848

3,000

500

1,200

2,400

10,052

$··173,848

Actual
Cost

Total administrative cost

Sales commissions

Freight-out, trave1, bad debts,
discounts and allowances

Profit before taxes

Total annual gross sales

- 12 -

$ 17,152

21,000 --
6,000

$ 82,000

$ 300,000



BUOOEr CONTROL:

A requ1si'tion f'0nD. designed to provide accurate records· of' procurement
and indicate the purpose of procurement with t.he least amount of time
and effort 1s shawn on the following page.

This form has an account number for each type of the various expendi­
tures which the manager nll review in detail, monthly or oftener, in
order to control his expenses. Sane items, such as power and water,
are usually under contract and are easily checked by reference .to
monthly bills. For simplification, items (marked nth an asterisk
below) are anitted fran the I-urchase requisit:lon. Variationsinthe
labor. costs are easily reviewed by examination of the p~oll vouchers~

The simplified type. of control thus provided makes certain· that the
manager can control expenditures pranptq.

Following the requisition form, a sample voucher check 1s shown.
Voucher checks should be used for the payment of all expenditures and
the appropriate book account number placed on each voucher.

At the end of' each month the manager will rece1ve asta.tement of all
expenditures broken down by budget accounts. If' the expenditures ex­
ceedthe budgeted monthly allowances of any of the accounts, the
bookkeeper will furnish the manager with a break-dawn of all expendi­
tures relative to the budgeted accounts e=cceeded. 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 correctiveaction.

If at any time during each month it becanes .apparent thatexpenditures
will exceed any of' 'the bUdget accounts, the bookkeeper will bring this
to the attention of the manager for his in-formation and action.

BUOOEn'. CONTROL ACCOUNTS:

$---

7,948

10,052
52,000
26,800

662

840
4,333
2,233

$---10 Administrative
20 Sales
30 Direct Materials
40 SUpplies
51 Power*
52 Water*
53 Fuel
60 Unforeseen Expense

(Reserve Account)
71 Direct Labor*
72 Indirect Labor*
80 Depreciation

(Reserve Account)

Monthly Mon'~ Annual.
:.:A;;;.c.;;.coun=-=:;,;;.t.;...::Nuni~·;;,;b:;.;;e;,.:;r .;;;:Exp~A_e,;...,n,;...,6e___.;Bu_dg__e_t__..., ,;;;,Bu..;;.;;dg~e;;..t~_ __..;A_c_t_l_l8_.J__

$ 591 $ 7,100
2,250 27,UOO
7,000 84,000

166 2,000
50 600
16 200
25 300
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PURCHASE REQUISITION I COMPANY NAME DATE

D lO ADMINISTRATION 0 40 SUPPLIES

D 20 SALES 0 50 UTILITIES

D 30 MATERIAlS 0 60 UNFORESEEN EXPENSE

INDICATE BELOW THE USE OF MATERIALS

0 DIRECT MATERIALS 0 MAINTENANCE SERVICES

0 MAINTENANCE ·MATERIALS 0 OPERATING SUPPLIES

DELIVERY.WANTED
PLEASE ORDER THESE MATERIALS OR SERVICES

QUANTITY DESCRIPl'ION UNIT TOTAL ...

i +--
I
I
I

-

QUOTES REQUISITIONED BY
FROM

QUOTES APPROVED BY
FROM

.

QUOTES I ORDER NO. ORDER DATE
FROM
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R.W. MITCHELL MANUFACTURING COMPANY
1422 BOSWORTH STREET. S. E.

ANYWHERE.U•.5. A. 19__ No.

65-22
514

10000
___~~ ~ DOLLARS $ _PAY

TOTHEOROEROF r

L
TO FIRST NATIONAL BANK

ANYWHERE, U. S.. A.

ACCOUNT NUMBER

-,

..J

BY

R. W. MITCHELL MANUFACTURINc:' COMPANY

SAMPLE CHECK
VICE PRE81DENT

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

R. W. MITCHELL MANUFACTURING COMPANY

- 15 -



ENGINEERS:

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

A correct design is one which prOVides the greatest economy
in the investment of funds and establishes the basis of opera­
tion tha't will be most profitable in the beginning and will
also be capable of expansion without expensive alteration.

The addresses of professional engineers wo specialize in
industrial design, scme of wan may be willing to undertake
such "Work onlo'W' cost projects overseas, can be secured by
reference to the published cards in various engineering magazines.
They m~ also be reached through their national organizations,
one of which is the

National Society of Professional Engineers
2029 K Street, Northwest,
Washington 6, D. c.

Manufacturers of industrial equipment employ engineers familiar
with the design and installation of their specialized products.
These manufacturers are USUally willing to give prospective
customers the benefit of technical advice by those engineers in
detennining the suitability of :their equipment in aIJy proposed
project.

The equipnentmanufacturers also kno"W, and can recamnend,
professional engineers in private practice, who are willing and
able to provide appropriate consulting services.
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T.RA.INING:

Manufacturing an inferior quality of product during the training
period could create sales resistance that might be di1'ficult to
cope with later. TO avoid such poss1b:tlities, the quality of the
product should be maintained at all tUlles, including the training
period.

In sane areas skilled operators ma.Y be available loca.lJ.y. In other
areas all the operators~ have to be trained.

If' skilled operators are not available, adequate tra1n1ng would be
assured by using one or more of the following methods:

A. If' the plant is designed and installed by a ccmpetent
engineering finn, the contract should be negotiated, if
possible, on a turn-key basis. On this basis the contrac­
tor agrees to operate the plant end produce the qua.lity
and quantity of the product stated in the contract for an
agreed period of time. SUch a contract would assure
adequate personnei training, since f'ull quantity and qllality
could not be produced with· an untrained organization.

B. The engineering finn that designs and insta.lls the plant
can usual.ly make training arrangements to have key personnel
placed, for training purposes, in a foreign industry that
produces the same type of product. This would provide
training for the key personnel while the plant is being
installed.

c. If neither of the above methods is ppssible, then qaalified
and experienced individue.ls should be employed for the key
positions, either pe:rmanently or temporarily, to perfonn
the key operations and assist in training the organization,
even if they must be secured outside the country.

D. The manager should have years of successful experience in
this type of business and be tu.lly qualified in a.lJ. phases
of management, including the training of employees.
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SA.FEl'Y:

There is al",'aYs danger of' accident and injury in any
industrial plant. Because of' this, the manager should
take specific action to bring to the attention of each
employee the importance of safety precautions and in­
telligent first aid.

Practically all machines have safety appliances, and
the manager should see that these are in good working
condition and that the operators are making full use of
them.

L""l 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
pla..l1t. SOO1e of the employees should be trained to pro­
vide first aid service.

The use of accide::-...t posters in the plant have proved to
be of value in reducing accidents. It is recamnended
that such posters be used) and that scmedirect special
action be taken by the ID8J1ager, at least once each month,
to bring to the attention of all personnel the importance
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.

It is recommended that the employees (Ie encouraged to
offer suggestions or recommendations relative to preven­
tion of accidents, removal of fire ha.zards and maintaining
general interest in all safety f'actors.
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OTHER CONS IDERATIONS

There are other important subjects, shown below, that should be fully
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.

MATERIALS AND SUPPLIES

1. Are all materials and supplies available locally?
2. Is the local material market competitive?
3. Is satisfactory delivery of local materials assured at reasonable

prices?
4. What materials and supplies must be imported?
5. Are they available in world markets at competitive prices?
6. Would prompt delivery of imported materials and supplies be

assured so that large inventories would not be required?

MARKET FACTORS

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

2. How is
A.

B.

C.
D.
E.

demand for the product now satisfied?
By local production? If so, what is the volume of annual
production?
What percentage of consumption is filled by local prc)duc­
tion?
By imports? If so, what is the volume of annual imports?
What percentage of consumption is met by imports?
From what areas are imports derived?

3. What is the estimated annual increase in local consumption over
the next five years?

A. How were such estimates made?
B. By reference to official figures on population growth,

family budgets, imports, etc.?
C. By consultation with trade or industry, ministries,

associations, bankers, commercial houses, wholesalers,
retailers, industrial consumers, etc.?

• 19 •



4. If' the product is already beingmanuf'actured, can the existing
and estimated future local market absorb production of' the
~ew plant without price-cutting or other dislocations?

5. Would the estimated sales price and quality of' the new product
make it ccmpetitive with an imported equivalent?

A. After adjusting cost to local conditions, is the
estirnated sales pri.ce of the product so high that
tariff protection is necessary to protect it from
imports?

EXPORT MARKEl'S:

1. Could the product compete in export markets ,on the basis of
price, quality and dependability of supply?

2. Can export markets for the product be developed?
3 . If so, in what areas and in 'What annual.volume?
4. What procedures 'Would be necessary to develop export markets?
5. l-lhat would it cost?

MA.BKETING PROBL:EMS:

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

2. Do consumer prejudices against loca~ly manufactured products
exist?

A. If so, why?
B. Would they apply to the new product?
C. If so, how could they be overcame and what

would it cost to do so?

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

4. Will the product be sold to:
A. Wholesalers?
B. Retailers?
C. Direct to consumer?
D. Oth.er industries?
E. Government?
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ECONCMIC FACTORS:

1. How much foreigr- ~cbange (and in what CUt'rency) is required to
mport machinery, equipnent and supplies: .

A. How much foreign exchange (and in 'What currenq} is
required for annual interest p~ents and amortization
of any loans contrec"ted 1;0 1mpo~ machinery and equip­
ment, or for P8\VDlent of royalties and technical ~erv1ces?

D. How:much foreign exchange (and in vhat currency) is.
required for annual import of' ray Di&terials and supplies?

C. 'Wha:t are estimated· annual f'ore~gn exchange ea..-nings and
in what currencies?

D. Has careful consideration been given to the possibility
of depreelation in the fore'" gn exchange value of the
local currency?

E. Has careful consideration been given to the possibility·
of import controls, or restricti\;n8 on availaoilities of
foreign exchange necessary to operate the business'l

F. Wh8.t benefits 'WOUld the new business bring to the econaa,y
in the use of local raw materials: in Employment and in
technology? .

G. Do dependable r~llities exist for tr8llSportation, power,
fuel, water and sewage?
(l) If not» can existing deficiencies be el.1minated

satisfactorily?
(2) Wha:t vouJ.d be the cost t.o do so't

PERSO~"NEL:

1. Is there anaclequate .labor supply near the plant location?
A; If not, bow can the problem be solved?

2. Can the problem of training ecmpetent management and super-
visory ;personnel be solved?

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

rAWS·· AND REGUIATIONS:

1. Do existing .labor laws, government regulations, laws and taxes
favor establ1shmento:t new business?

A. If not, can existing obstacles be removed?
B. If' so, bow and when?

- 21 -
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FINANCIAL FACTORS:

1. Technical.8.dvice on selection of machinery and equipnent.
A. In' selecting the machinery and equipnent for the

new plant, have reputable and canpetent engineers
and technicians been consulted?

B. Have they been asked for advice on the most suitable
types of machinery and equipnent for the process and
locality?

C. Have the;:r care:f'u.l1.y compared costs o'!various suppliers~

D. Credit terms offered purchasers?

- 22 -

FINANCIAL REQUIREMENTS OF THE PROJECT:

In estims:ting the cost of the project, has careful. ccnsidera­
tio~ been given to:

A. The effect on costs of delays in construction schedules?
B. In delivery and installation of machinery anI}. equipnent?
C. In import of essential raw materials and supplies?

FINANCIAL PLAN:

SHORT TERM BANK CREDITS:

In calculating cash flow and working capital requi~erd1ents, has
caref'ul consideration been given to:

A. Maintaining adequate inventories of raw materials?
B. Supplies and spare part_s?
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 plant into

production?
F. Cash reqUired to amortize its principle loans'l

3. If the econauy is in a period of inflation, has ful.l allowance
been made for the i>:lfluence of rising prices and wages on the
cost of the pi'oject and on working capital. requirements?

1. Has it been possible to make arrangements with local banks to
finance short-t1me working capital requirements of the business?

1. Has a definite plan to finance the proJect been worked out'l
A. Is suff~~ient capital available locaJ.1y?
B~ If not, ldlat is the plan to obtain the required

capital?
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figure I
Knitting Machine
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Fi gure 2

Looper

Figure 3

Rotary Yarn
Dyeing Machine



Figure 4­
Extractor
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