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FOREWORD

This brochure is one of a series af reports resulting from overseas
technical inquiries on factory or commercial establishments, oper
ation, management, and eng inee ring. The report is designed to
provide only a general picture of the factors that must be ccnsiderecl
in establishing and operating a factory of this type. In most cases,
plans for actual installations will require expert engineering and
financial advice in order to meet specific local conditions.

Menti.on of the name of any fi rm, product. or proces s in this report
is not to be considered a recommendation or an endorsement by the
Agency for International Development. but merely a citation that is
typical in its field.

* * :(:: * * * * *
The original report was prepared by Morris and Van Wormer, En
gineers, New York, N. Y .• for the technical aids program. through
the facilities of the Office of Technical Services, U. S. Depa rtment
of Commerce.

* * * * * * * :::
This report has been revised and rewritten by Vitro Corpo
ration of America, Washington Branch, 1025 Connecticut
Avenue, N. W.• Washington, D. C.

For further informa.tion and assistance, contact should be made with
the local Productivity Cente r, Industrial Institute. Servi cia, 0 r
United States ~ I Mission.

Code Number
PR 107 March 1962
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INTRODUCTION

The purpose of this report is to present basic information relative

to the establishment in a foreign country of a factory designed to
produce certain sizes of galvanized steel pipe.

This type of pipe is used for water, air. gas, oil, or other fluid
lines, and for structural purposes such as fence posts, scaffold
ing, and railings.

The proposed plant is about the minimum feasibl€~ Size and will re
quire a substantial capital investment and a small nurr:ber of skilled
workers. Profitaole operation in industrially developing countries
will depend upon the following factors: (1) the availability of steel
strip and slab zinc (spelter) from nearby m.ills, or the presence of
a sufficiently large domestic rrlarket. in the absence of a local sup
ply of steel and zinc. sufficiently large to overcome the expense of
irrlported :materials; and (2) the availability of accessories such as
galvanized couplings, nipples, elbows, unions, plugs, tees, guards,
reducers, and bushings. Association with a facility producing the
fittings would be ~dvantageous for the pipe rrlanufacturer.

This report describes a plant rrlanufacturing pipe threaded on both
ends and not equipped with accessories. The pipe may be supplied
unthreaded or it may be equipped with couplings O~ thread guards
at an additional cost.
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GENERAL ASSUMPTIONS

In order to make realistic cost estimates in this report. it is neces
sary to make the following assumptions:

1. The costs of the building and general facilities are
based on 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 indus
try as recently published by the United States Bureau
of Labor Statistics.

4. Adequate and suitable water. power, sewerage, and
transportation facilities are available at the plant site.

5. This plant operates eight hours a day, five days a
week, fifty weeks a year.

6. The plant manager and the supervisor are capable
and experienced men able to do all the labor train
ing necessary, with the aid of other experienced
workmen. It is assumed that learner IS rates will
be paid ir. such caSeS and that the costs can be
charged under unforeseen expenses.

7. The following items cannot be estimated rea.1istically:

a. Land value

b. Dist ribution and selling costs

c. In-freight and out-freight

d. Adolinistrative costs

e. Taxes

Approximate estimates are made for feach of these
items, with the ~xception of taxes; for the purpose
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of completing cost estimates; however, adjustments
should be made in ... ccoz-dance with actaal iocal costs.

8. All cost estimates contained in this report are to be
adjusted to conform to local conditions. Cclumns
are provided in the tables included in this report to
fadlitate conversion vi 'Cost figures to those existing
locally.

PRODUCT SPECIFiCATIONS

.
Steel pipe is produced in three classes, based on wall thickness, to
withstand varying internal pres sure/,;: (1) s:andard weight, (2) extra
strong, and (3) double extra strong. The proposed plant is designed
to fabricate only standard weight (approxim.ately 1/ 16 incll wall thick
ness), and threaded p~pe ranging in inside diameter from ont"-~alf to
three inches in quarter- inch inc ren1ents.

The Alnerican Standards Association (ASA) in conjw1ctien with the
American Society fer Testing 1iate rials (AST M) provide the fdlowing
<:>pecifications which are applicable to the rnaterials and proce$se'i to
be employed by this plant:

ASTM A425-58T

ASA H24. 1-1959

ASA B36. 5-1956

ASA B36. 10-1959

ASA B36. 20-1960

ASA G8. 1-1960

Hot-Rolled Carbon Steel Strip, Comme.
cial Quality

Slab Zinc {Spelter, Specifications for
(ASTM B6-58)

Electric -Resistance- Welded Steel ~i?;::.

Specifications fOT (AST M A 135 - 58T)

Wrought-Steel and Wrought-Iron Pipe,
American Standard for (SchedulE~ "10)

Black and Hot-Dipped Zinc-Coated (Gal
vanized) Welded and Seamless Steel Pipe
for Ordinary Use:., Tentative Specifica
tions for {AST M A 120- y7T}

Zinc (Hot-Galvanized) Coatings on Prod
ucts Fabricated from Rolled, Pressed,
and Forged Steel Shapes, Plates, Bars,
and Strip, Specifications for (AST,H
A123-59)
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ASA G8. 12-1956

ASA B2.1-1960

Test for Weight of Coating on Zinc
Coated (Galvanized) Iron or Steel
Articles, Methods of (ASTM A90-53)

Pipe Threads (Except Dryseal) Partial
Revision of B2.1-1945)

PRODUCTION CAPACITY

This plant has a production capacity of approximately 21 million
pounds of galvanized steel pipe pe:- year or 84,000 pounds per day.

The plant should reach full production in about three to four months,
with all labor training being accomplished by the manager and/or the
supervisor, assisted by other experienced workers. The designed
production rate is about the minimum which will provide efficient and
economical use of the equipment. When the market expands, produc
ti0n can be increased by raising equipment speeds, adding auxiliary
machines, providing more and better materials handling equipment,
investin9, in heavier slitters to handle larger and heavier coils, and,
if feasible, by operating two or three shifts per day.

}v{ANUFACTURING UNIT

The manufacturing unit for steel pipe is the p:>und.

tvtANUFACTURING OPERATIONS

This plant is designed to fabricate pipe from steel strip by cold-roll
forming and resistance-welding, rather than by piercing (swaging) or
butt-welding, both of which would require a much greater capital in
vestment and continuous production of large tonnages to be profitable.
This process appears to be the most practicable for a small plant and
the operations involved are described in the foUowing paragraphs.

Slitter Line. Coils of unpickled, hot-rolled steel strip are delivered
by crane or truck to the receiving area of the plant. The coil:::; vary
in size and weight depending on the coil width, and footage. Rotary
gang slitter.s can be procured in five basic sizes, each size being
available in several widths. Large slitters are available which are

-4-



capable of handling coils weighing up to 22,500 pounds and having an
output of 146 tons of coil strip per day. This report is based on a
36-inch wide slitting line, as illustrated in figure 1, which consists
of a hydraulically-operated coil car (not shown); an uncoiler drum;
a strip-flattener; a medium size coil-slitter, and a recoiler which
unloads onto the coil car.

A typical slitting operation consists of handling coils weighing approx
imately 4 tons and making 7 simultaneous cuts at slow speed. Although
the actual slitting time is very short - only 3 to 5 minutes - the com
plete cycle requires about 28 minutes, for most thicknesses of stock.
The use of coil cars for efficient handling is the most economical means
of reducing this total cycle time, and thus, the unit cost of slitting. For
example, when a coil car is used instead of a hoist, forklift, or crane
for both loading and unloading, this part of the work cyc~e is reduced
from 16 to "1 or 3 minutes. Standard speed is about 150 feet per min
ute, though the equipment is capable of speeds ranging from 325 to 650
feet per rr:inute. Factors such as the size and weight of coils, thick
ness of stock, number of cuts, slitter speed, materials handling and
cycle time, etc., all determin:: the output rate. Therefore, slitters
have high potential output and a ..-e often run part time, leaVing the op-
e rators free for other work.

The cycle of operations consists of keeping several coils ready on a
small ramp in front of a coil car, installed On rails in front ')f the un
coiler drum, enabling the coils to be loaded in a few seconds. The coB
is rolled cnto the coil car top, which is flush with the ramp, and is hy
draulically raised to the proper height for loading on the uncoiler drum.
The strip is then threaded into the flattener and slitter, which has been
set for the requisite number of cuts. The line is run slowly until the
slit ends can be attached to the recoiler drum along with the necessary
number of separators. and then brought up to normal speed. After 511t
ting, the coils are unloaded from the recoHer d.rurr. directly onto a floor
mQur.ted coil car, banded, and transferred to the shot blasting equipment.
The two outside edges, that are trimmed off by the slitter, are autom,at
icaUy chopped up into small pieces in the scrap chopper, dropped into a
container, and later sold for scrap.

Shot Blasting. The coil strip is conveyed into a shot bla5te~' where it is
bombarded by abraSive metal shot at high speed to remove the surface
oxides and other foreign matter. It emerges clean and free from scah~,

and is conveyed to the tube mill for forming and welding.
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Shot blasting equipment can be omitted if steel previously cleaned
pickling is used; howeve r, the initial costs a re much higher, and it is
cO'lsidered more economical to shot blast the steel strip in t:~e plant..

Tube Mill Line. The tube mill is the actual pipe fabrication assembly
consisting of a coil box with flattener; a tube fonning mill; a resistance
welder; a tube cooling system; sizing and straightening equipment; .~n

autoITlatic rotary cut-off; a run out table; and the associated electric
equipment and controls. Figure Z shows a similar tube mill assembly
which employs a shear, rather than a rotary. cut-off. Figure 3 shows
a typical workflow ar.d mill floor plan.

The coil strip is loaded into an adjustable, anven coil box which::on
tinuously feeds it to the forming machine wile re a series of driven and
idler rolls form the strip into a nea dy circula r shape prior to welding.
The new ly formed tube ente rs the we Ide r whe re the open pipe seam is
accurately aligned so as to pass directly underneath and between the
two rotary electrodes where the seam is continuously welded. A pair
of squeeze rolls, mounted heneath the electrodes, press the heated
edges together and they are fused into a homogeneous mass of metal
wit'nout the use of either welding rod or flux. Welding line speed varies
frorn31) to 115 feet per mi'lute depending on the stock thickness. The
slight bead or flash, formed on the outside of the pipe during welding.
is removed by cUl.ting tools mounted directly aite r the electrodes.

The welded pipe is water-cooled before entering the Slz.mg iilnd straight
ening milL The slightly flattened pipe pas ses through f,uccessive sets
of rollers, where it is reduced to the proper size and roundness. The
speed of the sizing and straightening mac:line is synchronized with that
of the forming mill through a common c' .... ive. Therefore, the drive rolls
of these 2 units provide the necessa -y traction for the stock from flat
strip to finished pipe~ After sizing and straightening, the pipe is cut to
the proper length and stacked for transfer to the pickling tanks.

A.l operator1s control desk with push buttons, meters, and indicators

allows one man to control the enti re tube mill as a unit from a conven
ient position in front of the welder. Other emergency controls are
mounted on the indivldual units.

Pickling, Washing. The pipe is pickled in a tank contammg a dihlte solu
tion of sulphuric add to remove any coolant and dirt that may have ad

hered to it during fabrication. It is then washed and scrubbed, partially
dried, fluxed" and transfer red to the galvanizing bath.
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Figure 2, Typical Resistance Wold Tube Mill Showing, from Right to ,L~ft,

:F'ornling Mill, Control De sk, We' Ide r, Wate r Cooling U
Sizing and Straightening Unit, Shear Type Automatic Cut--of[,
and Runout Table,
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KEY NUMBERS; 1. Coil Box. 2. Tube Forming Mill. 3.
4. Cooling, r,. Sizing a.nd Straightening. (l, Rotary Cut-Off.
Oul Table, 8, Control Desk. 9. 1'\'1111 Control Cabinf"tB.

Welder.
7. Run-

t'C ~ T cal Floor Plan and Workflow for a Complete Tube Mill



Galvanizing. The cleaned lengths of pipe are lmInersed in a bath of
molten zinc where they are uniformly coated inside and out. They are
thenwithd ra'~'n with tongs or magnetic rollers. the excess zinc blo~'n

out by steam or compressed air, and the pipe cooled.

Threading. The galvanized pipe is threaded on both ends by an auto
matic threading machine. Ii desired, couplings or thread guards may
be attached.

Quality Inspection and Test. The finished pipe is given a visual and
dimensional inspection to deterrr.ine compliance with requirenlents. It
is then subjected to a water pressure test of 700 to 800 pounds per
square inch, depending on the tube diameter, although the usual work
ir.g pres sure is below 150 pounds per squa re inch. ACl:epted pipe is
then transferred to storage or to the shipping department.

PLANT SITE

About one acre of land will be required _iJ accomInodate the building
and to low for normal future expansion. It should be located as ad
vantageously as possible with respect to transportation, power. water,
fuel, sources of labor, and a substantial market for the finished goods.
The cost of the land is estimated at $2, 000. 00.

BUILDING

A one story fi reproof steel frame building with a concrete floor rated
at 500 pOlli.ds pe r square foot will be required for this operation. St;.g
gested dimen!"lons are 70 feet wide and 200 feet long giving a floor area

14, 000 square feel. The cost of the building, including all utilities,
is estimated at $70,000. The proposed plant layout is shown in figure 4.

POWER

The total connected powe r requi rements for this plant a re approximate
kilowatts per hour. The annual powe r cost is estimated at approxi

mately $9,800 based on 1.3 ce;1ts per kilowatt hour. Even in the United
States. power costs va ry considerably wi th iocality.
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WATER

The annual water requirements for production line, sanitation, and
£i re protection, are approximately 1. 2 million gallons. On this ba
si S, the annual water cost is estimated at $360.

FUEL

The annual fuel requi rements for manufacturing and heating are about
30,000 gallons of oil at an estinlated cost of $2,400.

Occupation

Slitter Line Operator

Assistant

Shot Blast Ope rator

Tube Mill Operator

Assistant

Pickle- Wash Operator

Assistant

Zmc Bath Operator

Assistant

T'·d· Op• hrea lng . erator

As sistant

Supervising Foreman

General Laborers

Inspector

Assistant

Totals

DIRECT LABOR

Nunlber Hourly
Required Rate

1 $2. 50

1 1. 75

1 2. 50

1 3. 00

1 2.25

1 2. 75

2 1. 75

1 2.85

2 1. 75

2 2. 50

2 1. 75

1 3.75

4 l. 25

1 2. 50

1 1. 75

22

-12-

Annual Cost
Estimated Actual

$ 5,200

3,640

5,200

6,240

4,680

5, 720

7,280

5,928

7,280

10,400

7,280

7,800

10,400

5,200

3,640

$95.888



INDIRECT LABOR

Occupation

Plant Manager

Production Engineer

NUTIlber
Required

1

1

Hourly
Rate

$

Annual Cost
Estinlated Actual

$11,000

8,000

Maintenance Supervisor

Mechanics

Bookkeeper

Typist-Clerk

Stock Clerk

Stock Handle rs

Lift T ruck Operator

Totals

1 3. 75

Z Z. 50

1 3. 00

1 1 75

1 1. 50

4 1. ') ~

.... ::>

1 1 ~.,. .-
ij

13

7,800

b,240

3,040

3, 120

10,400

3,640

$04,240

DIRECT M.t\ T ERIA LS

Item

Hot-Rolled Carbon
Steel Strip

Unit

ton

No. of
Units

10,488

Unit
Cost

$120

Annual Cost
Estimated Actual

$1,258,560

Zinc Slab, (Spelter) ton

Totals

840

11, 328

27u .8UO._----_...._---

Note; In-freight and handling cha es are LOe! 1n
the above prices.
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SUPPLIES

Annual Cost

L m Uni.ts Cost Estiznated Actual

poand 180, .__--::$__..;.._O_5_5:-.-~$:.............:.9.!..,...:9:....0_0_'_

540oc0,000Z riC Hath Fb:-:. ----"'--=--=-=--=-=---_....:....:....:......:.....:.--_....:....::....::.._----=-...::...::-.-----

_08 240

L 25 3 000

1,000

.... (\ ')0
----'-----~-_.._-------------------_._------=-

------_._---- t(Jn. .30 300.00 s,ooo

lee Suppl {'S-----------------------------
~rC)t.a.J $29, 180---------

veT EQUIPMENT

st.

li
Costion

Sl:tter Lln,e;t{c/)Jll et(·,

two co.l cars

( C ,_J nl pie! e ,

'"..,.;'i."",........... 320 000

,-------_ ..--_._-•._----_._-- $10, 00 80,000-....:-----_.....:.._._----_._,-_.
1 ;
4 ....-----_:...-_-----------
45, 00

2 4,000 8,00

$5-52 000
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OTHER TOOLS !,ND EQUIPMENT

Cost
Des, nption Estimated :\c ttl(11

Maintenance T

Alr Cornpressor, Skids, Slings, Hand T

$21, ()

o

T est Equipment

(fl.',,: rhead Crane

Total

FURNITURE AND FIXTURE.s

2,000

D,} 50U

10,00

$43,000

D(:~ s cr i pt i ()n

Executive Desk &; Chai r

Nu..'Tlber
Reqm red

1

Unit
Cost

$125

Cost
Estirn.ated Actual

$ 125 ---,-----".

5

File

a rd Desk &. Chai:r

01 net "...

100 400

2.00

1 1(I

100

220

100

C

2.net

ck

1 30 3C

1

-15-
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DEPRECIATION

Item
Estimated
Cost

Years
Life

Per Year
Estimated Actual

3. 500

55.200

$----'------20

10

Budding $ 70,000
P .oduction Tools

and Equipment 552. 000
Other Tools

and Equipment 45. 000 10 4.500
Furniture

and Fixtures 1.700 10 170

63,370$Total $668,700-------------'------'--------
MANUFACTURING OVERHEAD

Cost
Estimated Actual

Qepreciation $ 63,370

Ind! reet Labar 64.2AO

9. 8·:)0

\'"at.e r 360._-"-------- ._-----------------------,
2,400

S uypl i e ::. ,. 2_·_9,;.'._1_8_0 ,

Total $169,350

}wLA.NUFACTURING COST

Cost
Estimated Actual

Di reet Mate nals $1.485,360

Direct Labor

169,3A1anufactunng Overh~~ad---------------'----------
Total $1,750,598
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FIXED ASSETS

Item

Land

Building

Production Tools and Equtt/ment

Other Tools and Eq~ipment

Furniture aJld Fixtures

Total

WORKING CAPITAL

Item

Direct Materials, 30 Days

Direct Labor, 30 Days

Manufactu in~ Overhead, 30 Days

Reserve for Sales Collections, 30 Days

Total

Cost
E~tirnated Actual

$ 2,000

70,000

552,000

45,000

I, 700

$670,700

Cost
Estimated Actual

$ '73 "''''Q-_... ) i J I

7.991

14, 113

9,240

$155,123

Item

Fixed Assets

Working Capital

Total

CAPITAL REQUIREME:-JTS

Cost
Estimated Actual

$670,700

155,123
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SALES REVENUE

pUllnG _

The sell ing price of galvanized pipe is approximately 11-1/2c per
producti on of 21 mill ion pounds equals

an estimat(~d sales revenue of $2,415, 000.

RECAPITU ION OF COSTS, SALES AND PROFITS

ANNUAL COSTS
Item Estimated Total Actual

$1,485,300Di n:ct Materials
---------~-'----'-----------------

D, rect Laba::r 95,888

Ma.nuiactu ring Ove rhead 169, 350

rota1 Man ufa c tu ring C os t_s $_l-'.-'~_'_5_0-'-,_'_9-'8 _

11,000interest on Loans----------_:._---------------

insurance 8,000

7,000

Audibng 6,500

Unforeseen Expense 20,000

Total Administrative Cost 52, 500

*Total Sales COStS 108,186

Profit Be re Taxes 503,716

$2,415,000Total Gross Sales---------------'---'---------

'* Includes Sales Cornmissions, Travel, Fre
DiscQunts a.nd Allov,-ances.

t-out, Bad Debts,
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BUDGET CONTROL

A requisition form designed to provide accurate records of pro
curement and indicate the purpose of procurement with the least

amount of time and effort 15 shown on page 21.

This form has an account number for each type of the variouf:
expenditures which '~he manage r will review in detai 1, monthh' or

oftener, in order to control his expenses. Some items, su\.h as
power and water, are usuaUy under contract and are easiiy
by reference to monthly biBs. For simpliHcation, items (rna
with an asterisk the tabl.e on page ) are omitted from the s':~

requisition. Variations in the labor costs are easily reviewed ex-

amination of the payroH vouchers. The slm?hfied contrul thus
provided makes ce rtain that the manage r can cont rol expenditure s
promptly.

In addition to the requlsiti0n form, a s,an-epie voucher check 15 shown

on page 22. Voucher checks should be used for the payment aU

ures and the appropriate book account number placed each

vouche r .

..~t the end of each month the manager '\\'itl rec ~~e a. :Sl'.liemerrt a
expenditures broken down by budget accounts, as shown on pa 20.
If the expendit.ures exceed the budgeted month v allowances nv f
the accounts, the bookket:~perwill furnish the manager Wi a l)re~l';

down of ali expendi"u res re lat1 ve to the budget ed ac counts exce •.:d,,'
All these rting data can be secur..:·d refe renee to the purcha !'l.'

requi sition s and the check r5. Thi 5 e renee wi 11 enab the
m_anage r to d(~t rm!r~e what caus(~d ~-ht: 0\."(: r-(~x~.t~r;;dlturt:~ a,nd take

cor recti vc action.

1.£ at any tune dJ r! ng each month It oecon,:c 5 apparent that exp(~~rlditur", 51

win exceed any of the accounts, the bookkeepe r wi II bring this

10 the attentlon of the manager for ius ir.iormation and action.

-1<:'-



BUDGET CONTROL ACCOUNTS

20 Sales ------------

Ace aunt N'lL!nbe r

10 Adnlinistrative

30 Di reet Mate rials

40 Supplie.s

51 Power*

Water*'

53 Fuel

60 Unfore~(~en Expense
(Reserve Account)

Month!y
Expense

Monthly Annual

Budget Budget Actual

$ 2. 709 $ 32, 500

9, 016 108, 186

123, 779 1,485, 360

2,432 29, 180

817 9,800

30 360

200 2,400

I, 667 20, 000

71 Di rect Labor*'

72 Indirect Labor*

80 Depreciation
(Reserve Account)

Totals

7,991

5, 353

5,281

$159.275

-20-
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PURCHASE REQjISITION

o 10 \\IMIN tS"i"AATION

o 20 SAUS

o 30 MATERIALS

DATE

OPEPATDfG SUPPLI ES

o
D

DIRECT MATERIALS

IHDItATE BElDW THE USE OF MATERIALS

r] MAIlfmiANCE 3ER'HCm

o

ORDER NO.

-21-



R. W.MITCHEL.LMANUFACTURING COMPANY V
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ENGINEERS

The services of professional engineers are desirable in the design of
this plant, even though the proposed plant is smalL

A correct design is one which. prvvides th.e greatest ecor.omy in the
investment of funds andestabtishes the basis of operaHlm that will be
most profitable in the beginning and will also be capable of expansion
without expensive alteration.

Tb~ addresses of professional engineers who specialize in industrial
design, some of whom may be wiUing to undertake such work on low
cost projects overseas. can be secured by reference to the published
cards in various enginee ring magazine s. They m2 also be reached
through their national organiz.ations, one of which lS the

National Society of Profe ssiona 1 Enginee is
2029 K Street, Northwest,
Washington 6, D. C.

Manufacturers of industrial equIpment employ engineers famiHar w
the design and installatIon of their :5pe(~ialized products. These m;;l.nu
facturers are usually wiUing to gi'l."e prospective customers the be
of technical advice by those engineers in determining suitability of
their equiptnent in any proposed project.

The equipment rr.anufacturers aiso know, and can recommend, p
sional engineers in private practice who are willing and able to pro
vide appropriate consulting se rvice s.
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t,,1anufa.'-:"lring dJ; inferior quality of product during the training peI:.>d
could create sales resistance that might be clifficult to cope with late't'".
To avoid such $slb:'.llties, the quality of the product should be main-

tained at aU times, inc hlding the training Feriod.

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

If skilled 0pt~rators are not available. adequ.ate training would be
assured by using one or more of the following methods:

A. If the plant is designed and installed by a competent
enginee nng fi rr:n, the contract should be negotiated, if
possible, on a turn-key baSiS. On this basis the contrac
tor agrees to ope rate the plant and produce the quality
and quantity of the product stated in the contract for an
agreed pe Tiod of time. Such a contract would assure
adequate pe rsonnel training, since full quantity and quality
could not be produced with an untrained orgamzation.

B. The engineering firm that designs and installs the plant
can usually make training arrangements to have key person
nel ?taced, for traimng purposes, in a foreign industry that
produces the f:ia:me type of pro-iuct. This would provide
traIning for the key pe rsonne i while the plant is being
instaHed.

C. If neither of the above n;.ethods is pOSSIble; then qualified
and experienced individuals should be en;.ployed jor the key
pOSitions, eithe r pe rn;.anently or tempora ri ly, to pe rforrn
the key ope rations and aSSIst in t raining 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 fully qt!alified in ali phases
of management, including the trainmg of employees.
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SAFETY

There is always 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 precal1tions
and inte Uigent fi r st aid.

Practically all machines have safety appliances, and the manager
should see that these are in govd 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 2.id supplies should be readily
available. One complete first aid kit should be maintamed near the
managerls office. and others at appropriate places throughout the
plant. Some of the employee s should be trained to provide fi rst aid
se rvice.

The use of accident posters in the plant have proved to be of vatue itl
reducing accidents. It is recommended t.hat such p05ters be used, a.nd
that some direct special action be t,aken by the manager, at least on<:e
each month, to bring to the attention of all personnel the importance
of safety precautions.

A flr"e brigade should bp esta bHshed and each member trained as to
his responsibility in case of iire. Fire drills should be conducted
pe riodically.

It is recommended that tbe employees be encouraged to offer sugges
tions or recommendations relative to prevention of accidents, rerrlo,,"'al
of fire hazards and maintaining general inte rest in aU safety factors.
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SUMMARY

A small plant, built and operated according to the assumptions made
this report would be a profitable undertaking.

P rOVl sion 15 rnade for inse rting iocal cost in connechon with all cost
tl 5 shown in this report. A careful analysis should be made of

ail ,:ost figures to determine the local potential profits in any location

wh<~n- SllCh a ? Lant is being conside red.

re a re some dete rminations, howeve r, that should be made before

a ,sion ,s rE~ached to build. and operate such a plant.

For examp ,what are the possibilities of iuture expansion wtthin the
0un1 for th i 5 indust ry"!

What oth.e r products could berna.nufactured "I.. ith the machine ry and

I s the re a market fo r such additional ;n:1ducts~-

How doe s thIs Indust ry compa n' wlth othe r indust rie s that maybe
rw d 1n the country relative to the following factors:

1. ec onornic va lue to the count ry.

2. The needs of the majon of tht:~ pe op

amount of inve strnent c tal required.

Ccnlsideratlon should also be gl',;e~, to such factors as :

'r ht:' an~{)unt of powe r requl red tr.> avadability
a. e nUiib It:_~ supply. If an adequah~ supply is not

lnstal1ation ofprnent Fl1a\/ be

ulren~ents for all purpose:s:tnciuding nre protection and
~ . ": .

r (lrlnKl purposes.

availabill local fuel can II

t h~·' IJ() r should be ;l ptable to such

The t j nspOrLltlOn facdltles to and fTorn p If they are not
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OTHER CONSIDERATIONS

There are other important subjects, shown below, that should be fut
investigated and considered. Information on these subjects is usually
available from such sourceS as banks, government agencies, !';i

and importers 1 wholesalers, retailers. transportation c'ompa,nl(c sand
manufacture r5.

MATERIALS AND SUPPLIES

L Are aU mate rials and suoolies available ioeal ?

2. Is the local material market competitive?
3. Is satisfactory delivery of local materials aSSured at reason-

able prices?
4. What mate rial s and SUp? lies must be imported?
5. Are they available in world markets at competitive prices?
6. V.·ould prompt delivery of imported materials and supp! s be

assured so that large inventories would not be required'?

MARKET FACTORS

L Is there already a demand for the product?

A. Who are the prinei consume r5?
B. Who are pos sible new consume:r5?

2. How is demand for the product now satisfied?
A. By local productlOn? If so, what is the volume of annual

production?
B. What percentage of consumption i.:i fiiled by loca.l produc-

riOT;;.?
C. By imports? If so, what is the volume of annual £mp()Jrt5

D. ')I percentage of consumption is lTJ.et by anports

E. Frorr: wrat areas are Hnports derived?

3. What lS t.i'e estirnated annual increase ln local consun1ptHH1 ove r

the next fIve rs?

A. How Wf.:re such estimates ma.de?
B. By reference to official figures on popula.tion growth.

fami budgets. imports. etc.?
C. By consuitationwith trade or industry. ministries,

aSSOCIations. bankers, commercial houses. who sa rs,
retalle rs, indus! rial consumers, etc.?
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4. the produ(t is already being manufactured. can the existing and
estimated future local market absorb production of the new plant
without price - cutting or other dislocations?

5. Would the estimated sales price and quality of the new product .make
it competitive with an imported equi valent?

A. After adjustin.g cost to local conditions. is the
eetimated saies price of the product so high that
tariff protection is nece ssary to protect it from
imports?

EXPORT MARKETS----------
1. Could the proauctcompete 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 a.nd m what annual volume?
4. What procedures would be necessary to develop export markets?
5. What wou'ld it cost?

MARKETING PROBLEMS

L in calcu costs of the product, has .adequate allowance been
rna £(')r the expense of a sales department, advertising and pro-
n"lotion th;l~l. might be requi red?

2. Do consurner prcJudlC€a against locally manufactured products
eXist?

A. so, wh.y?
B. Wou.:d they app to the ne~' product?

rf so, bow could th..",)' be o\ercome and what
WOU d 1t cost to do so?

Do ma and di st n buHon fad Ii for the product exi 5t?
A. If not. can y set up?
13. What would it cost to do so ';I

4. Will the
A.
B.

D.

product be Bold to.
WI-.ole sa,e rs?

Retailers?

Din:ct to consum.e r?
Other industries?

E. Gove rnrnent?
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FINANCIAL FACTORS

1. Technical advice on selection of machinery' ..... nd equipment.
A. In selecting the machinery and equipment for the

new ~lant, have reputabl~ and competent engineers
and technicians been consulted?

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

C. Have they carefully compared costs of various suppliers?
D. Credit terrn.s offered purchasers?

FINANCIAL REQUIREMENTS OF THE PROJECT

1. In estimating the cost of the project, has careful consideration
been given to:

A. The effect on costs of delays in construct.ion schedules?
B. In delivery and installation of machinex'y and equipmen~?

C. In import of essential raw materials and supplies?

2. In calculating-:.ish flow and working capital requirements, has
careful conside ration been given to:

A. Mainta.ning adequate inventories of raw materials?
B. Supplie:. and spare parts?
C. Seasonal fluctuations in the business?
D. The t'me required to liquida.te credit sales to

cusLJmers and bad debts?
E. Th~ period necessary to get the plan~ into

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

3. If the economy is in a period of InflatIon. has full allowance been
made for the influer.ce of rising prices a:1d wages on the cost of
the project a:1d on workIng capita.l requirements?

SHORT TERM BANK CREDITS

L Has it been possible to make arrangements with local banks to
fin.ance short-time working capita 1 requI rements of the business?

FINANCIAL PLAN

1. 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 capital?
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ECOr-;OMIC FACTORS

1. How n:uch foreign exchange (and in what currency) is required to

Import machInery, equIpment and supplies.
l... How rriUch foreign exchange (and in what currency) i.s

requlred for annual interest payments and amortIzation

loans contracted to import machinery and equip
ment, or for payment of roya.lties and technical sen'ices?

B. Ho-....' much foreign exchange (and in what currency) is
reqmred for annual Import of raw materials and suppli~s?

C. What are estimated annual foreign exchange earnings :And
In what currene Ie s?

D. Has careful consideration been given to the possibility
of depreciation in the fore~gn exchange value of the
local currency?

E. Has careful consideration been gIven to the pOSSIbility
of 1mport cont rols. or re str·.ctions on availabi litie £ of
foreign exchange necessary to operate the business?

F. What benefits would the new business bring to the economy
H\ the use of local raw materials in employm,ent and in
technology?

Do ndable facihties exist for transportation, power,
i, wale rand 5ewa ge?

(1) If not, can eXIsting defiCIencies be eltminated
satlsfactorl "'l

III What woul.d be the cost to do so?

PERSONNEL

1. 1b !h~~ re a n adequate labor supply nea r the pl.ant location?
A.. not, l-ow can the problem be solved?

2., C th~.> P roblenl of trainIng C om.petent management and supe r-
Isory !Jersonnel be solved?

A. Also, the traimng of SKIlled iabor?
B. techrncal advice aVc'ul.able in the locality?
C. 1f :,ot whe n~ Cdr. It be obtal:1ed and '''hat wlll l~ cost"

LAWS AND REGULATIONS

1. Do eXIsting r laws,
L:rvorestab l~hrl;ent new

.ti... If not, can eXIst

rnment regulations, laws and taxes
bUSIness?

obstacles be removed?
I,. if so ho.... and when?
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TECHNICAL AND TR.ADE ASSOCIATIONS

Arne!"l can Standa I'd 5 As soc iation, Inc. {ASA), 10 East 40th 5t reet,

ew York 16, New Y~k

American Society for Testing Materials (AST1\.i), 1910 Race Street,

Phdade ia 3, Pennsylvania

American Iron and Steel L'"1stitutc (A151), 150 East 42nd S~ reet,

New York, New York

Pipe Fabrication Institute, 1 Gate\\..ay

Pennsylvania

American ciet): for Metals (AS1\.t), 7301 Euclid Avenue, Cleve-

Land 3, Ohio

An"! .. ican Hot Dip Galvanizers Associatlun. Fi rst

Building Pittsburgh 22, Penns vania
ana} f3ank

e :r i can WeIding Soc i e t y , 2: 9'1; t: c: t th 3t ret"!, >~ew Y () rk, New Yo

Am(~rican Zinc Institute, Z

15 APHY

1'.1eta1s Handbook, AS1'.'[ (see addn,s5 above)

Practical Metallurgy, 1940, Ge0rge Sachs and t,t:nt k.. Van Horn, AS~vl

(see add ress above)

Mechan.cal Engineers; Handbook, F n Edition,

McGraw-Ifill Book Company, Inc , 330 W.,st 42

York 36, New York

Liond 5.
St reet ~

Mar

Handbook of Fastening

1956, V. H. Laughner

pany, Inc" New York,

Jom:ng of Metal Parts, 1st EditioL,

A. D. Hargan, tI,,{cGraw-Hill Book Com

New York

Modern Welding Practice, 1958. A. D. Althouse and C, H. Turnqu

The eart 'Wilcox Company, Inc., Chicago, Illinois

Stet.: Products Manu,aI, A151 (5('e address above)
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