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.lli1J1O DUCTION

GENERAL ASSUi<!PTIONS

H 0 S I E. R YN Y LON

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

2. !'laterial costs are based on sizes and specifications
of materials US(~J in the United States.

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

4. Adequate power and water are available at the plant
site.

5. Adequate transportation faci]it~es are available at
the plant site.

6. The plant operates three eight-hour shifts per day.
five days per week, -fifty weeks per year.

In order to make realistic estimates :tn this repott, certain
BSSlimptions are made. These are:

The purpose of this report is to present basic information.
for establishing a plant in a foreign country to pr~duce

'-1omen' $ full fashioned nylon hose from purchased nylon
yarn.
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Sizes - 8~ to 11, . inclusive (by 1/2 sizes)

Length - Short (8~ to 10, inclusive)
Medium (8~ to 11, inclusive)
Long (9~ to 11, inclusive)

PRODUCT SPECIFICATI01"S... .;-~~

A. Land val:..~e.

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

In fact, all cost estimates contained in this report
sLould be adjustt'd to conform to local conditions.

While gelleral estimates will be made of each of these
items, for the purpose of completing cost estimates,
adjustment sho\.::ld be made in accordance with actual
local cost~. ..

7. No special provision is made for the training of ne-wo
.1'iersonnel. It is a.ssumed that learner I s rates are.
paid In such c.ases.·

8. The following i.tems cannot be es timated realis tically:

9. Cplumns are provided in the.tables included in this report
to fac'llitate the conversion of cost figures to conform
with local costs.

the production of women's full fashioned hose made from purchased

All information and figures contained in this report are based on

51 to 60.

15 denier (body) and i.O denier (welt) nylon yarn. The sizes will

range as follows:

The range of colors would be limited to six or eight in gauges



PRODUCTION CAPACITY-,
The nor~aal production capacity of this plant is 120 dozen pairs of

stockings per day of three eight'"'hour shifts or 30,000 dozen pairs

per year of two hundred and fifty days.

MANUFActURING 'Ul-fll

The manufacturing uni',: of this plant is one dozen stockings.

MANUFACTURING OPERATIONS

Full Fashion Knitting Machine

Each machine ·is composed of approximately 20 heads.

a separate stocking in a flat piece with a selvage on each side.

is shaped during the knitting process by removing a number

from the needles that produced ttem. About 420 needles are used

at the top or welt, and at the ankle 45 to 60 needles are in use

depending on the gauge. The machines are equipped to produce

hoisery by the single unit method which knits a loopless toe

by eliminating the looping machine.

Seaming

This process consists of joining the stocking together at

by mellns of a seam running the entire length from the toe to the

welt.

-3-



shad~\_. Dye machines are of a

inner metal basket which hc)lds the bags of knit hosiery.

most cOImllonly used methods the baskets rotate slowly

liquo~ permitting uniform dyeing of all hosiery ,in a

Vacuum dyeing is used to

itself to small lots and

industry.

Extracting,

Upon completion of the dyeing process, the bags are placed in ,a

cylindrical metal basket and by rotating, the resulting

force draws the majority of the water fTom the hosiery.

-4-



Matching

This machine consists of a group of

similar to the stocking. Stockings

which passes through a heat chamb~r thus accomplishing a

pres. '.ng effect ons tocking.... Upon

the stockings are generally mechrmically

stac.ked in piles of one dozen each.

Board!!!!&.

To insure each pair of stockings being the same length, several

stockings ate laid out on a table by hand and as a succeeding

stocking is found to

grouped as a matched pair and remain tog~ther from this

boxed. Color matching is combined with this operation.

Each pair is folded around a piece of card stock to insure its

being received by the consumer in gOOG condition. This is generally

done by hand.

Stencilling

The welt or top of each stocking is subjected to a stencil or print

ing which indicates the size and trade name, following matching and

inspection.



200

100

700

1,000$

Annual Cost
EstirJated Actual

Unit Cost

7,854 Ibs. $ 5.25 $

7,854 Ibs. 4.00 31,600

3,200

$ 76,000

in a box ready for storage and shipping.

Boxing

This operation.: generally consists of placing three pairs of hosiery

SUPPLIES

-6 ..

Number
Required

DIRECT MATERIAL..'i

15 denier nylon
(body)

Boxes and cartons

TOTAL

Office supplies

Maintenance and repair parts

Lubricants and hand tools

40 denier nylon
(welt)

TOTAL



?LANT LAYOUT

A plant layout and work flow diagram showing

ment and the sequence of operations ie shown

th:f.s report.

PWTT SITE

In order to provide for future expansion

8,000 square feet will be required. The

advantageously located as possible with respect to

power, water, fuel, sources of labor, and markets.

The estimated cost of the plant site is $5UO.

BUILDING

A one-story building 40 feet by 80 feet or about 3,200 square feet

will be required for the manufacture of nylon. hose. Modern textile

buildings are usually one-,;tory with good lighting av~ humidity

controL

Tbe cost of this building is estimated ~t $5.00 per square foot

or abou~ $16,000.

POWER

The connected load require~nts amount to about 40 horsepower.

-7-
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Cost
§!.t!..ma t ed

OTHER TOOLS AND EQUIPMENT

-10..

chairs

dies and hand tools

Number Unit Cost
lli!!l Required ~ E§timated

Desks and chairs 2 $150 $ 300

File cabinets 2 50 100

Typewriter 1 150 150

Adding machine 1 150 150

TOTAL $ 700



DIRECT LABO.!

"Number Hourly
Occupation Required Rate

Knitters 6 $ 2.00 $

Seamers 3 1.80

Preboarders 2 1. 75 7.000

Pairers 2 1.50 6,000

Finishers, packers
and shippers 4 1.55 12;400

Inspector ---l. 1.60 3 20P:, .,/

TOTAL 18 $ 63,400

INDIRECT LABOR

Number Annual
Occupation Required Estimated

Plant manager 1 $ 10,000

Plant supervisors 2 10,000

Office staff ...l. 7.000

TOTAL 5 $ 27,000

-11-





MANUFACTURING COSTS

Direct materials

Direct labor

Manufacturing overhead

TOTAL

FIXED ASSETS

Land

Building

Production tools and equipment

Other tools and equipment

Furniture and fixtures

TOTAL

-13-

$

$

Cost
Estimated Actual

$ 500

16~000

154,000

1,000

700

$ 172,200



WORKING CAPITAL

Cost
.llim Estimated Actual

Direct materials 30 days $ 6,330

Direct labor 30 days 5,280

Manufacturing overhead 30 days 3,830

Reserve for sales collections 30 days 22,400

TOTAL $ 37,840

Cost
Estimated Actual

Fixed assets

Working capital

TOTAL

-14-

$ 172,200

37.840

$ 210,040



RECAPITULATION OF COSTS. SALES AJ.~D PROFITS

plant is ~8.95 per dozen pairs. The production

Total administrative costs

plant is 30,000 dozen pairs of stockings per year.

-15-

SALES REVENUE

is $268,500.

Estimated
Cost

Total manufacturing cost

Total annual gross sales

Thl' average pr ice for nylon hos iery 0 f the type

bas .j on these

Direct nmterials

i1irec t labor

Interest On loans

Insurance

Unforeseen expense

Legal

11anufacturing overbead

Auditing

Travel, bad debts, discounts and
allowances, freight-out

Sales commissions

Profit before taxes



BUOOEr CONTROL:

A requisition form designed to provide accurate records of procurement
and indicate the purpose of procurement with the least alIlount of t1ri1e
and effort is shown on the following page.

This form has an account number for each type of the various expendi
tures which the manager will review in detail, monthly or oftener, in
order to control his expenses •. Same items, such as poller and water,
are usually under' contract and are easily checked by reference to
monthly bills. For simplification, items (marked with an asterisk
below) are anitted :frCJJl the Jiurchase requisition. Variations in the
labor costs are easily revielled by examination of the payroll vouchers.
The simplified type of control thus provided makes certain that the
manager can control expenditures pranptly.

Following the reqUisition form, a sample voucher check is 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 receive a statement of all
expenditures broken down by budget accounts. If the expenditures ex
ceedthebudgeted.mont.b.1.y" ElJ.lowances of any .of the accounts, the
bookkeeper will furnish the manager with e. break..;down of all expendi
turesrelative tothebud.geted accounts exceeded. All these supporting
data can be secured by reference to the purchase requisitions and the
check voucher~. This reference will enable the manager to deter.mine
'What caused the over-expenditure and take corrective action.

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

BUOOEl' CONTROL ACCOUNTS:

ACCOWlt.Number

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

(~eserve Account)

Monthly
Expense

-16-

Mon'l;hly Annual
Budget Budget

$ 650 $ 7,80Q
833 10,000

6,333 76,000
83 1,000
75 900
16 200
41 500

269 3,230

5,280 63,400
2,250 27,000

1,364 16,370

Actue.l

$--
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IPURCHASE REQUISITION COMPANY NAME DATE

0 10 AIMINISTR~i.TION 0 40 SUPPLIES

0 020 SALES 50 UTILITIES

0 30 MATERIAIS 0 60 UNFORESEEN EXPENSE
,

INDICATE BEIOW THE USE OF MATERIAIS

0 DIRECT MATERIAIS 0 MAINTENANCE SERVICES

0 MAINTENANCE MATERIAIS D OPERATING SUPPLIES

DELIVERY WANTED ,

PLEASE ORDER THESE MATERIAIS OR SERVICES

QUANTITY DESCRIPrION UNIT TOTAL

I

I

I

I ,--f--.
I II .'-

_. I
I \
i

I

I

I
I
i
I

I I

QUOTES I
REQUISITIONED BY

FROM ,I
- I -------_._._.

APPROVED BYQUOTES I

I IFROM
I

I

-f-ORDER NO.
I
I

-"~I1----._-_..- _.-t- _._....._....._-_.........._..... ~> •• -..... - ••-._-,-,.,-"."~~-_.._-----._.~- -- -
QUOTES ! ORDER DATE I
FROM

I I



R. W. MITCHELL MANUFACTURING COMPANY
1422 BOSWORTH STREET. S. E.

65-22
514

ANYWHERE. U. S. A. 19_____..N o. 10000

...,
PAY_
TO TH·:E-:O=R=O=E=R~-=O-=F----r-.--------------- DOLLARS $ --...........~-....~--'-...

R. W. MITCHELL MANUFACTURING COMPANY

L
TO FIRST NATIONAL BANK

ANYWHERE, U. S. A.

..J

BY SAMPLE CH Bel<-
VICE PRESIDENT

ACCOUNT NUMBER

Semple voucher cbeck to be used f9rthepaymentof
all expenditures in~onnectionwith Budget ControL

R. W. MITCHELL MANUFACTURING COMPANY



h1iGINEERS :

The services of professional engineers a~e desirable in the
design of this plant, even though the proposed plant is small.

A correct design is one which provides the greatest economy
in t...~e investment of :fUnds and establishes the basis of opera
tion that will be most profitable in the beginning and will
also be capable of expansion without expensive alteration.

The addresses of professional engineers who specialize in
industrial design, some of "mom may be willing to undertake
such ..lOrk on low cost projects overseas, can be secured by
reference to the published cards in various engineering magazines.
'They may also be reached through their national organizations,
one of which is the

National Society of Professional Engineers
2029 K Street, Northwest,
Washin6~on 6, D. C.

Manufacturers of industrial equipment e..-nploy engineers familiar
with the design and installation of their specialized products.
These mau"1ufacturers are usually .. willing to give prospective
customers the benefit of technical advice by those engineers in
determining the SUitability of ±heir equipment in any proposed
project.

The equipment manufacturers also knm.!, and can recamnend,
professional engineers in private practice, who are willing and
able to prOVide appropriate consulting services.

-19-



TRAINING:

Manufacturing an inferior quality of product during the training
period could create sales resistance that might be dif'ficult to
cope with lt3.ter. To avoid such possibilities, the quality of the
product shQl.l1d be maintained at all. times, including the training
period..

In sane areas skilled operators may be available locall.y. In other
areas all the operators may have to be trained.

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

A. If the plant is designed and insta.ll.ed 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 and produce the qtuility-
and quantity of the product stated in the contract for an
agreed period of' time. Such a contract would assure
adequate personnei training, since full quantity and quality
could not be produced 'With an untrained organization.

B. The engineering firm that designs and installs the plant
can usua.lly make training arrangements to have .key personnel
placed, for training purposes, in a foreign industry that
produces the same tj'-pe of product. This would provide
training for the key personnel while the plant is being
installed.

c. If neither of' the above methods is P9ssible, then qu.a..lified
and experienced indiv:i.duals should be employed for the key
positions, eitiler permanently or temporarily, to perform
tbekey operations and assist in training the organization,
even if t.LcY must be secured outside the country.

D. The manager should have years of successful experience in
this type of' busin~ss and be fully qualLfied in aU phases
of management, including the training of employees.

-20-
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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 be encouraged to
offer suggestions or recommendations relative to preven
tion of accidents, removal of fire hazards and maintaining
general interest in all safety factors.

The use of accident posters in the plant have proved to
be of value in reducing accidents. It is recommended
that such posters be used, and that same direct.special
action be taken by the IDa.!'..ageT J at least once each month,
to bring to the attention of all personnel the importance
of safety precautions.

In addition to constant 1oTatchf'ulness to make sure that
all practicable safety precau.tions are taken, first aid
supplies should be readi;'y available. One complete
first aid kit should be maintained near the manager's
office, and others at lappropriate places throughout the
plaTJ.t. Some of the employees should be trained to pro
vide first aid service.

Ploactically all machines have safety appliances, and
the manager should see that these are in good 'Working
condition and that the operators are ma1{ing full use .of
them.

There is always danger of accident and injury in any
i~dustrial 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.



liARKET FACTORS

demand for the product now satisfied?
By local production? If so, what is the volume of annual
production?
What percentage of eonsumption is filled by local produe
tion?
By imports? If so, what is the volume of ~nnual imports?
What. percent.age of consumption is met. by imports?
From what areas are imports derived?

B.

C.
D.
E.

How is
A.

OTHER CONSIDERATIONS

-22-

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

2.

,
3. What. is the estimat.ed annual increase in local consumption (""fer

t.he next. five years?
A. How were such estimates made?
B. By reference to official figures on population growt.h,

family budgets, tNports, etc.?
C. By consultation with t.rade or industry, ministries,

associations, bankers, commercial houses, wholesalers,
retailers, industrial consumers, et.c. 1 ,"

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

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

.assured so that .large inventories would not be required?

'!!'~ere are other important, subjects, shown below, that should be fully
investigated and considered. Information on these subjects is usually
avai lab Ie from such sources as banks,. government agencies, exporters
and importers, wholesalers,' retailers, ::!:'ansportation companies and
manufacturers.



MARKEI'ING PROBLEMS:

Could the product canpete in export markets
pricE' .. quality and dependability of' supply?
Can ~xportmarkets for the-product be developed'?
If' so, in wnat areas and in. 'What annual volume? .
What procedures would be necessary to develop export markets?
"1hat would it CO!3t'?

Would the estimated sales price and quality.of.the new product
make it canpetitive ..Yith an imported equiva:tertt?

A. After adjusting cost to local. conditions, is
estimated sales price of ~he ::;Jroduct so high
tariff protection is necessary to protect it
imports?

If the product is already being manufactured, can the existing
and estimated f"uturelocal market absorl) production· IO~ the
new plant without pf:ice-cut.ting or other dislocations?

3. Do marketing ~~d distribution facilities
A. If not, can they be set up'?
B. lfuat 'Would it cost 4;0 do 8"?

-23-

2. Do consumer prejudices against loccJ.lly manufactured products
exist?

A. If' so, why?
BJ Would they apply to the new product!
C. If' so, how could they be overcane and -what

would it cost to do so?

4~·Will the· product be sold to:
A. Wholesa.l.ers'l
B. Retailers?
C. Dire~t to consumer?
D. Other industries'?
E. GOvernment?

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

1.

2.
3·
4.
5·

5·

4.



ECON<J.iIC FACTORS:

1. How much foreign eXch8nge (and in what currency) is required to
import machinery, equipnent and supplies:

A. How much foreign exchange (and in what currency) is
required for annual interest p8\YI4ents and amortization

.of any loans contracted to import machinery and equip
ment, or for p8\YD1ent of royalties and technical services?

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

C. What are estimated annual foreign exchange earni,ngs and
in what currencies?

D.Has care:ful consideration been given to the possibility
of depreciation in the foreign exchange value of the
local currency?
Has caretul consideration been given to the possibility
of ~port controls, or restrictions on availabilities of
foreign exchange necessary 'to operate the business?

F. What benefits would the new business bring to the econcmy
in the use of loca:.l raw materials: in employment and in
technology?

G. Do dependable facilities exist for transportation, power,
fuel, water and sewage?
(1) If rot, can eXisting de:ficiencies,be eliminated

satisfactorily?
(2) What would be the cost to do s01

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 canpetent managemen1 and super-
visory personnel be solved'?

A. Also, the training of skilled 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, government regulations, law.:; c1ol'ld taxes
favor establishment of new business'!

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

-24-



FINANCIAL FACTORS:

1. Technical advice on selection of machinery and equipnent.
A. In selecting the machinery and equipnent for the

new plant, have reputable and ccmpetent engineers
and techilicians 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 they carefully canpared costs of various suppliers?
D. Credit terms offered purchasers?

FINANCIAL ·REQUIREMENTS OF THE PROJECT:

1. In estimating the cost of the project, has careful considera-
tion been given to:

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

2. In calculating ca.,<;h flow and working ~apital .requirements, has
careful consideration been given 1;;0:

A. Maintaining adequat inventories of raw materials?
B. Supplies andspar\~:parts?

C. Seasonal fluctuations in the business?
D. The time required to liquidate credit sales to

cllstaners and bad debts?
E. The period necessary to get the plant into

production?
F. Cash required to amortize its principle loans?

3. If the econa:n.v is ina period of in?lation, has full allowance
been made for the influence· of rising prices and wages on the
cost of the project and on working capital requirements?

SHORT TERM BANK CREDITS:

l. Has it been possible to make arrangements vith· local banks to
finance short-time working capital requirements of thebusinessT

l\i'INANCIAL PIAN:- -
1. Rasa definite plan to finance the project been worked out?

A. Is sufficient capital available 10ca11y1
B. If' not, 'What is the plan to obtain the required

capital?

-25-



BIBLIOGRAPHY

Textbooks -

335 pp. iUus.
Inc.

"Nylon Technology"
Karl R. Inderfurth. 1953.
McGraw-Hill Book Company,
330 West 42nci Street
New York 36 ,N. Y.

$6.50.

Complete coverage of the use of nylon in the
textile industry. Methods of quilling, dyeing,
weaving, knitting, printing, and finishing nylon
are thoroughly considered.

Periocli-cals-

Hosiery and Underwear Review. Monthly.
$2.bO!year (U.S.A.). $3.00 to$LO.OO (Foreign).
The Knit Goods Publishing Company
307 Fifth Avenue
New York 16, N. Y.

Women's Wear Daily
Daily. $12.00!year (U.S.A.). $2l.00!year (Foreign).
Fairchild Publications, Inc.
7 East 12th Street
New York 3, N. Y.
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Courtesy
Textile Machine Works
Reading, Pennsylvania

FULL-FASHION
KNITTING MACHINE
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DYE MACHINE

Courtesy:
Venango Engineering Company
Philadelphia 36, ~ennsylvania
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