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STARCH

Starch _y be made frC8 a maher of rn _cerial.. TId..
report is based on die manufacba"eof starch :&oa corD

since 98 percent of die starch made 1D the Uaitecl Statu
ia made froa CODl.

'1'be 8tarch manufacturl.Dg plant described fA this report ia
-.I1 ill comparison with AMrican starch pl8Dte. It is
intended to manufacture pearl starch frOID vh1ch other products
can be made. III addition to pearl starch seweral by-products
will be produced fA th1a plant.

III order to make realistic estimates ilIl ·this report. certain
888uopti0D8 are made. 1'hese are:

1. !he costs of the building aDd geueral fae1litie. are
baaed on UD1ted States price8,.

2. Mater1al costa are baaed on sizes aDd spec:ificatioas
of materials used in the UD1.ted States.

3. Labor costa are based on the average for the industry
as rece.,tly ?ubllshed by the 1!JDited States Bureau of
Labor Statistics.



'It. Adeqaab POVU. a1ICI wace:r ..e ava.J.able ac 'the ,laDc
sU:e.

s. .Ad4!quace t%.-.portation facilities ...e availahle a~

the plaDt site.

6. !be plaDt operatea tveDty-foar IIoul"Il • day ,.
a wet. ad fifty veekaor thr_ buIlIdnd fifty~
a 7Ul'.

7. Ro special pl'Ori.aioa ia aade for tbe tn1Diaa of aev
PK8OIIDe1. Ie 18 auD'llecl tbat 1~·. J:ata: &J:'e
paid 18 such cana.

8. 1.be followJ.ns :l.teIU MIJ!DOC be esd_teet realisti.ea11,.=

A. LaDd value.
B. D&trlbutloa aDd sel1lD& costs.
c. In-freight 8IlC1. out-freight.
D. Adm'tuiatratl_ coata.
E. Taea.

While geueral eatilDaees will be 1D8de o·f each of Cbese
items, for the purpose of ee-pletiDg coat est1mate8,
adjustalellt sbou1d be III8de 1nacecm1anee with actual
local coats.

In fact, all coat estimates CODtilfuecl 1a thi.s report
should be adjuatecl to coofora to local coDd1tiOllS.

9. Coluaaa are provided in the tables included. in this report
to facilitate the c:oaversion of cost figures to conform
with local costs.

PllODUCT SPECIFICATIONS

The starch pl:oduced in this plant will be of the basic type known as

"pearl starch." It is an 1IlBMKlified, powdery or roughly gEround staJich,

produced in continuous driers and containing about 12 percent motst:ure.

It is the basic =--arch for further processing.
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PIODUCTDW CAPAC1ft'

!be productloa capacity of the plat ducribed :I.n dd.a report h

80,000 .poaDda of atucb 111 • day of t:wDc.y-fOUl' boara. 01' 14.000

toIlS of atuch. year. The houI'ly race of atuch Pl'O'4uctioa 1a

3,333 pounds. Some by-products are also pI'Odacecl. !be atal'ch

producd.oa i8 32 pouads of pearl starch per bua1be1 of com. tigbt

hundred. aDC seventy-five tbouaaDd bushels of abelled comw11lbe

required for the 8QDU81 production of tb1.a plat. Peal'l stareh is

produced 111 cont11WOU8 driers aDd coata1D8 about 12 percea.t ..sture.

'lbe manufacturing unit for this plan~ is ODe pouDd of pearl starch.

In 1841 the UDited States Patent Office issued a pateDt for _Has

cornstarch. From this beginning there has been· dA!Neloped a·vJ.de

spread industry using many different Idnds of materials aDd pl'Oducing

D8l1y types of starch aDd· starch derivatives. In these industries

there are many different manufacturing operati01llS, with spec:1aUzed

equipment anc:l·a number of patented methods.

A considerable amount of intricate machinery and equipment ts used

in the wet milling of eon ('tJr the production of stareb.
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Por ·dd.areport the type ....f starch coaaiden4 is kIXND .. pearl starch

ar&cl the proc..s used i8 ita MDVfKture is kDowD as vet-a:1IliD&.

1'be geur:al proc:eas uaed is described below. VariaUoDa ue possible

ira dae c1etails of the process followed· aDd :1a the design of equiPB*lt

used. sups ira the process ue as follows:

1. leceivlDg. preUwlnary storase. and cleenfq. Shelled COrD is

usually shipped ill carload Iota (1700 bushels) by rail. It may

alao be shipped by truck or by barge. depeodiQg OQ the facilities

available for transportation. Shelled com is liD) oaded froa the

boxcars vith power shovels. air conveyors or other 1IeChardcal

deri.ces. s-plea of the COrD are tak.eD ,1IDf! the unloaded corn ia

weighed aDcl coaveyecl to 81108. vheI:e it is stored.

z. Clean1Q& 1s done before stor1D& 8QCl, if required, agafn 011 re

.oval of the corD frca storage. '!be l""POse is to reeove dust.

dirt. piec:ee of corncob. 8QCl other foreign. -e:eri.al. Hecbanical

cleaners astute tbe1cerDels ewer a aeries of perforated ..tal

sheets or sa.... A blut of air blOWJl> _y the lighter

_teriat, the sratu of COrD drop t1IrouP the opea1aga aud electro

m&peta remove bit8 of metal.

3. SteepiDs or soaking ia done in a aeries of taDks. where the cora

is iaaersed in circulating, warm water to which a -.11 8IDOUIlt

of sulfur dimdde has been added to facilitate the processing

ar&cl to inh1blt fermeatation. 1'be steepwater ...-ta to ft_



swen to 14 galloaa per busllel of cora, or 6,125,000 galloas to

12,2S0,ooo gall0D8 per year. '1'be seeepw.cer, wh1ch cont8:1J:a8

0.07 to 0.25 percent sulfur dioxide, i8 beabld 111 beat a:clUalgera

to 1160 labreahe1t to l3~ Fahrenheit, aDd i. circulated by

cOUlter-flow through the steeping cora. '!bi. proc:... water is

passed through a reheater ad is recirculated. Process _ter ·at:

other stages ia reuaed uhere practieat. The ateepater ·d»at bU

been circulatedco.tta1na soluble prote1na 8Dcl 1I1aerata of the com

and theae ue recovered as by-product _teria1. 'rile steeping

swells and aoft:eoa the kernels, lOOseD81 che1r hulls, aacl facill

tates the separation of the parts. 1.'he kernels will have absorbed

45 to 50 percent moisture.

4. Degerminating is done in attrition milla setloo.ely to avoid

crushing the grain. When the keraels pus between the revolviDg

circular plates, protruding teeth tear thea apart • hulls" gluten"

starch, and gems - which parts are carried away by _ter fl~

through U-sbaped tanks. The oil-bearing gen18 rise to the surface

and are ski!PJ!WI off to be processed as a by-product.

5. Hilling the heavier parts of the kernel, screened out ira. the

underflow at the bottc:8 of the germ sepsrators, is done in buhr

stone or IJamner mills. A typical bohr mill baa one 54-1.neh

circular gr1nclingstone weighing 3,000 pounds which revolves

above a stationary stone to rub the gluten and starch fraa the

bulls. The resulting slurry contaiDa only finely dispersed

-5-



prot4dD. at:arch"and _ vater-soluble _t:e2da1.
6. SereeaiDl of the f1aely ground wet _11 frOll tile barb mil 1s

daDe by -b.1D& tlu"ough a sene. of .1..... called reela and

.lIIIke:'s, to ~e ., r ...iDiaa ball fibers. '!be 1:'ee1s ue

~l C11i1lder. lUde of perforated sca1Dleas steel

.beeu. sa.e 8J:'e made vida nyloA cloth stretched over the

fr-.. :bdItead of the st:aln1es. steel sbeet. '!be slurrey

is feci iIlto one ead of the reel. As the reel rotates the wubex

vaahe8 the 81utea 8DCl starcb tbrou&b die SCreeD. Bull...e

collected and ejected at the lower open eaclof die reel. SOllIe

of the ~fi.De fibers goes through the screen with the surch

and gluten and must be separated out by t:he. shaker's. 'l'bese are

rect:angular sieves vith bottDas of tightly saetchecl nylon

cloth. theyare vibrated rapidly back and fort.h as the -.11

from the reel. nova onto thea. 'l'be fiber. thus acreened out are

put vith t.ba bulls to foxa abotber by-product. '1'he decant.ed liquid

PaSses to the centrifuge.

7. CentrimiaJ the gluten and sureh mixture separates the ~uten from

the starch. 'l11e glut.en is another by-product., the further processing

of "blch is not. a part. of t.bls report.. 'Ihe starch" after

separations is a thick slurry.

8 • F1.It.!!:!PI and wallhingtbe starch removes any soluble matter that.

may remU1'l.,

9. Drying starch from the filters ia done in cont.iD.uous driers. '1'he

D)istur~ i8 reduced to the desired percentage wbicb may be betweeD
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10 perlO:ent aDd 14 perceat for pearl starch. The pea-l starch COll-

tat. both fine powder and lUl'l'lps. It is SOIIIetillles grOUDd. fiDe

enough to pass a 200 mesh screen.

10. Packa&1g is done by machine. The pearl starch is weighed. after

which it is packed into paper bags holding 100 pouacls each. Luger

bags lil&y be of jute, burlap, or cotton aDd may bold lIfO poUDds of

this report.

pearl starch. Only the 1<10 pound bag is WIed in estii:ates made ia

APProximate Yield of Products frOID Corn Crain b), the Yet: lfilli. P.:oces1,s

Yield" 1'. dry basiaProclucts

• • • • •

• • • • • • •
• • • • • • •

66.0
29.8
3.2

68.2
9.0
8..0
1.3
6.5

• •
• •
• •

• • • •• • •

• • • • • • •

• • • • •Germ •••

IDCu.diate
Table Starch • • • • • • • • •
Gluteu. • • • • • • • • • • • •
Coarse aDd fiue fiber. • .. .. ..

Steepvater solids••
EDcJ Products

Starch • • • • • • •
Feed .
Oil .

By-products of the corascarch processing plant may offer an opportunity

for additional profitable operations.

Steepwater aolub1es are useful in the manufacture of antibiotics.

S teepwater is used as a food for the molds from. which penicillin and

other antibiotics are extracted. Steepwater is also useful as a

soluble for stock-feed, a yeast food, and inositol, a component of the

vitamia B complex.
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Glucea aad Cbe £tber £rca bulla are U8e.fu1 .. poulUy aDd It,,_cock

feecla.

'file gel'll fraa the kemel i. laden With oil. VbeD the oil 1. r""".

the rema1ntaa cake or re.idue 1. grOUDd iDto a feed8tuff of lrlgb

nutritive value kDc:Ma .. oil -.1. TIle cmde CorD 011 provides soap

stock and the refiRed 0118 aray be uaecI .. cooId.D& aad salad 011••

Even the bulla are useful as part of gluceafeed.

Prospective starchmaaufsctures sbould coasicler by-product e81I'Wfacture

aad estimate the profit. possible tlrtougb. extra capital outlay aDd

operatiDg costs for proceasiDg SOlIe or all of tbe poesible by

products.

Such estimates are not iQCludecl in thia report.

***********
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9,800

Amwal eo.t:
Est1Jlated Actual

4

2,656

Annual Cost:
Estisated Al.:tual

$ 200

2,000

200

IiOO

2,000

$ 4.800

'1,.131,.500

$1.150,000

.035;

1.00

bkit Cost.

2 tou

Amaual
B.eguiremea~

280.000 hap

2.656 pomtda

875.000 bushel.

the following:

Shel1eclcom

SUlfur
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IteIIl-

Lubrication and baad tools

Hainteoance and spare parts

Office supplies

Item-

ftylon rep1ac8lllellt

Tot:a1



Operators 3
(~~proc...)

Opa:atora 6
<sr1ncJ.1Dl aad fl1teriDI
proc...)

Helpers 9

Laborer,.
<varebouae & bGgtq) 6

Total

Hourly
Rat:e-

$3.00

2.SO

1• .50

AIm..l eoat.
£aU-ted kt.ual_

$25,200

42,000

44,100

25,200

$136,500

DI»I1lICT LAlOR...... Hourly AnmJal eoat.
Qccupatioa Required Bate EatUat.ed ktual-
JIaaa&er 1 $12,000

Bookkeeper-elerk 1 S,OOO

Chedat:-for-.u 2 16.000

HalDt.eaaace 3 $2• .50 21,000

~dI:1wr 1 1.SO 3,600

'1'ot:al 8 $51.600
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PLAHT LAYOut'

A plant layout and schematic diagram of the flow of work is shown OD

the last page of this report.

PLANT Slm

In order to provide for future expansion a plant site of two acres will

be required. The plant site should be " advaatageously located as

possible with respect to transportation, power. water, fuel. sources

of labor and markets. The estimated cost of the plant site is $1.000.

BUILDIJ«;

A one-story building. 40 feet by 90 feet. or 3600 square feet. is re-

quired for the cleaning, manufacturing and storing of starch.

Building Use

ClE'Aning section

Process

Storage

Square
Feet

400

1,600

1,600

Feet
High

12

33

14

Cost Per
Sq. Ft.

$ 10

12

4

Cost
Est.imated Actual

$ 4,,000

19,200

6,400

* Silo, 17,500 bushel
(one week's capacity)

Total

'* 1,700 bushels • 1 carload

-11-
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$ 55.000



FUEL-

is shown in Supplies.

A one-ton pick-up truck will be required. '!he: cost of the t:rue:k is

included in Other Tools and Equipment. The -sea of the truck d:iver.

are .hown in Indireet Labor, and the co.t of operation and 1I8intenanc::e

The connected load requir....t: 8IIIOUIlt:s to 350 borsepover:. The 8IIDUA1

cost of power 1s estimated at about $lO,SCO.

Fuel is required for beating the st:eepwater.

Fuel requirements ... aU-ted at: 14,000 toDII of coal per year.

eost of fuel is estimated at $10,000.

About 20,000,000 p110u of _ter w.Ul be 1:equ1red.

of wat8'&' 1s aU-ted at $%,SOO.
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Total

Other accessories and installations

-

$ 35,000

10,000

5,000

600

1,200

28,000

1,.500

1,300

15,000

10,000

5,000

2,000

20,000

30:1000

3:1000

12,000

13,400

.$ 193,000

Huaaber
Begalrecl

Unloading and loading equipaent

Steam generating equip.
ment

Steeping taab 2

DegeDd.aat1.ng mi.l1 1

Germ separator 1

Hex screen 1

Buhr mi.1l 1

Shakers 2

Reel 1

Centrifi.J8e 1

Filter and press 1

Drier 1

Conveyors 2

Sulfur dioxide generator
and column

Description

Weighing and bagging equipment

Cleaners, screens, electromagnet
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Cost
Est::imated ActualDescription

Welding eq,uipment $ 400

Cheadcal testing equipment

Pick-up truck

Band tools

Total

Number Unit
I tea Required Cost- -
Desks and chairs 2 $150

File cabinets 2 50

Typewriter 1 lSO

Adding machine 1 150

Total

DEPRECIATION

Est.imated Years
Description Cost Life

L.:ai1d1ng $ 55,000 20

Production tools and
e'qu.i.pm.ent 193,000 10

Other t.oo1s and
equipment 1,000 10

Truck 2,800 4

Furniture and fixt.ures 700 10

Tot.al $ 252,500

-14-

.500

2,,800

100

$ 3,,800

Cost
Estimated Actual

$ 300

100

150

150

$ 700

Annual Cost
Estimated Actual

$ 2,750

19.. 300

100

700

iO

$ 22,920



Depreciation

Indirect labor

Power

Water

Fuel

Supplies

Total

Annual Cost
Estimated Actual

~ 22,920

57,600

10,500

2,500

10,.000

4.800.

~l68,.320

MANUFACTURING COSTS

Direct. materials

Direct labor

Manufacturing overhead

Total

-15-

Annual Cost
Estimated Actual

136,.500

168.320

$1,.454,820



FI.XEDASSETS

Land

BUildings and silo

Production tools and equipment

Other tools and equipment

Furniture and fixtures

Truck

Total

WORKING CAPITAL

Direct materials 30 days

Direct labor 30 days

Manufacturing overnead 30 days

Reserve for sales collections 30 days

Tot.al

CAPITAL REQUIREMENTS

Fixed assets

Working capit.al

Total

-16-

Cost
Esttmaa:ed

$ 1,000

55,000

193,000

700

2,800

$253,500

Cost
Estimated

$ 96,000

11,000

14,000

163,000

$284,000

Cost
Estimated Actual

$253,500

$537.500



The annual proQuct;:ion capac:ity is 28,000,000 pounds of pearl starch.
The current price of this product is $.07 per pound, f.o. b. plane.
Based <>n these figures the annual gross sales would amount to
$.07 x 22,000,000 or $1,960,000.

A.fter removal of the starch there are large quantities of material left
from which corn oil, corn germ meal, and feeds could be produced asby
products. Ibis would, of course, require additional capital investment
for machilleryand equipment to process the by-ptc 1ucts. However, the
by-produc cs couleibe solei , without proceeciing to! another firm that baS
such processing equipment.

The value of the materials left after the starcR is removeci bas not
been included in the gross annual sales shown inl this report.

RECAPITUlATION OF COSTS a SALES AND PROFITS

Item

Direct materials

Direct labor

1'Ian'.1facturing overheaei

Total manufacturing costs

Interest on loans

Insurance

Legal

Auditing

Unforeseen expense

Total administrative costs

Sales expense

$ 32,180

Actual
Cost

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

Profit before taxes

Total annual gross sales

-17-
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423,000
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BJJXm'l COttJ:.ROL:

A requlai't1on 1'om. des1gD.ed 'to provide accura'te records of procu.t."E!lDeD
and iDdj,cate the purpose of procu1."Seut vith the lea8't amoun't ot't1ae
aDd e:ttort Is shown OIl the to1.low1.D8 page.

'l'b1s 1'om bas an accoun't maber f'or each 'type of the various expendi
tures vh1ch 'the -.nager Y1ll reY1ev in de'taU., montl'1.q or o:ttener, in
order 1;0 con:troJ. his expenses. sc.e i tells, such 88 paver and vater,
are u.suaJ.:q under COD'tr8c't and are easily checked by' re1'erence 1;0
m<m'ttlq bills. For 8111p111'1ca'tion, 1'te118 (-.rked with an aa'ter1sk
beJ.ow) are CID:1~ :f'J.ua the JiUrCbase reciutsi'tion. Varia'tiQD8 in 'the
labor costa are easily reviewed by' ex..1D8:tlon of' the IJlllro.ll vouchers.
The s1lllpll1'1ed. 't1Pe of can'tra1 thus provided makes certa1D that the
manager can con'trol. expendit.urea praap't:q.

Follow1ng the requisition 1'orJI, a s-.ple voucher check is shown.
Voucher checks shauJ.d be used f'or the pelJIeDt of' all expenditures aDd
the approprla'te book 8CCOUD.'t I1UIIlber placed on each vow:her.

A"t Uae end of each month the JIIIID86er w:U1. receive a s'ta'telDen't of' all
expendi:tures broken down. by budget accoun.'ts. It'"the eq»en.d1t.ures ex
ceed the budge'ted mon:thq' al.lowances of &IV" 01' 'the accounts, the
bookkeeper v:U1. :f'urni.sh the manager with a break-down of all expend1
b1res rela'tlve 1:0 the budgeted accaun:ts exceeded. Al1 these supporting
da'ta C8D be seeured by referenee 1:0 the pu.rchase requisi'tions and the
cheek vouchers • This reference 1dll enable the Jii8D8ger 'to deterJlline
what caused the over-expend1tu.re and take corrective action.

If at any time during each mon'th it becaaes apparent tba't expend:f:tures
Will exceed any or 'the budget accounts, the bookkeeper nIl bring th1s
to 'the at't.entlon of' 'the manager f'Or his 1m-ormation and action.

~ CONTROL ACCOUNTS:

Mon-thly Mon:t'tlq Ammal
Account. Number Expense Budget. Bndge't Ae'bJal.

;

10 Admin1s'tra:tive $ $ 1,,716 $ 20,,600 $
20 sales 4,,166 50,,000
30 Dire'ct Materials 95,833 1,,150,,000
IfO SUpplies 400 4,800

51 Power* 875 10,500

52 water*' 208 2,500

53 PUe~ 5a 833 70 a000
60 Unforeseen EEpense 965 11,,580

(Reserve Account)
7J. Direct. labor*' 11a 375 136a 5OO
72 Tndirect. Labor* 4,,800 57 a 600
80 Deprecia'tlon

(Reserve Account.) 1,,910 22,920
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PURCHASE REQUISITION I CCMPAIIY NAME DA.TE

0 10 All4INISTRATION 0 IIoStJPPLnS

0 20 SALE3 0 50 UTILIT:OO .......

0 30 MATERIAIS 0 60 Ul'fFORESEmf EXPB'fSE i
.....

INDICATE BEIDV THE USE OF MATERIAlS

0 DIRECT MATERIAlS 0 MADiTEtWfCE SERVICES

0 MAINTENANCE MATERIAIS 0 OPERATIIG SUPPLIiS
i

DELIVERI WA1'lrED
PLEASE ORDER THFSE MATERrAIS OR SERVICES

,"""~...,,...,,,,,,

·OUANTITY ~CRIPTION UHIT TOTAl.

i

..... ........

,

I I •••:'

,

.....

,

!,.

QUO'm) ~ITIONEDBY

FIOI

QUOTES APPROVED BY
FR(J(

QUOTFS ORDER 1fO. ORDER: DATE
FRQoI
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R. W. MITCHELLMANUFACTlJRINGCOMPANY
'422 BOSWORTH STREET. S. E.

65-22
514

ANYWHERE. U.S. A. 19 No. 10000

....,
PAYTOT"';;E~.O~A;'O;'iE;;R~O~;,..3r--------------------------- DOLL.ARS $~------

R. W. MITCHELL MANUP'ACTURING COMPANY

L ~

TO FlRSTNATION'AL BANK
ANYWHERE, u. S. A.

." SAMPLE CHECK
YICIPIlU,DINT

....,..'.i••~

ACCOUNT NUMBER

Sample voucher. check to be ue4ltd ·.·tor the·.~ent ot
allexpend1turee1n conneotion .. with Budget Contrel.

-- '" J 1:5 _= 'i!=i!::==:U.:2 "iji$t --:::

R. W.MITCHILLMANUFACTURINQ COMPANY
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N8:t~onal. SOCieV at ProfeasiooalEng1neers
2029 K S'tree"t, Hor'thveS't,
Washington 6, D. C.

The addresses of protessioual engineersvho specialize in
industrial design, scme ot·1IbaD. maw be w:lJ.llng to undertake
suCh work on low cost projects overseas, can be Secured> by
reference to "the published cards in various~mapztnes.
They D181' also be reached through their national Qrg8D1zatlOUS,
one at which is the

A correct design is onevhiChprovides the greatestecODC:lQ'
in the investment at funds and establishes the basis. of 0pera.
tion 'th8:t will be most profitable in the beginniDgancl v.U1
also be capable at expansion v:i.thout expensive a1.f.era'tion.

The services of professional engineers are desirable in·the
design ot this plant, even though 'the proposed plant is sma]].

Manufac'turers of indus'triaJ. equipment esIIpl.qy engineers t'sd liar
'With 'the design .and i.ris'ta.llation of their specialized Products.
!lhese manuf'aet.urers are· u.sua.lJJr vi11ing to give prospective
eustemers· the benefit of teclmi.cal advice by those engineers in
determining thesuitabili'ty' o~ their ~ipaen't in~ :p:rOposed.
projeet.

The equ1pnent manutaeturers also knoW, andean~,
professional. eDgineers in private practice, Who are yj]]jng and
abJ.e 1;0 provide a,ppropria1ie COD&Ul.ting services.



~:

,~ aD 1D1'er1or qaaJ.J.V· or proc1uc't cID.r1DS the 'trId'l2us
per1odcou.1d create sales rea1atllDce tbat II1flbt be cU.ft1ca1't to
cope 1rf:th 1a'ter.1'0 aoid sucJ1 pou1bUiUea, "tile queu_ or tile
procluc't aboald be -.t:I:I:ta1Ded at aU 'tbIe8, lDclJl41Ds the VldplUS
period.

In scae ....... sldlled o,pe.rators .., be &'t'a11able locaJ 11'. I':D. otIae.r
areas all the o,pe.rators.., bae to be 'tn:IDed.

If' sk:f] led. o,pe.rators II1"e DOt ....1able, ~t;e 'traIP'. 1IUIIl4 be
assured 'b)r uaiP& ODe or·-.re ~ the f'ol.l.ov.1Ps JIdbo4s:

A. If' the plattt is c1eslped ad. 1Dstal1ed 'by a C1 wpeteat
eQgiDeer1rag ft:m, 1:be car 1"8Ct shoa1dbe·~ :l1'
possible, OIl a 'turD-lre7 buis... OIl this beais the eoatrae
tm' agrees to 0,PI!l"&te 't:\f! plant; 8DII1 procIuee tile~_
and qu.aat1v of the~ st.ated in tile COIltr8e't :far _
agreed period of~. SUCh a COIItrIIC't 1D1l4 888Ilre
adequ.a'te persormeitra:tn1., 81Dce fUll plllt1:ty' aDd 'PIl IV
cou.l4 not be prodIlced V1Ul _ UD.'tJ:'81Ded orprtizat1aa.

B. '1'tM: eng1Deer1Ds 1'1ra 1ioba"t c1es1pS aDd 1P8'ta1ls 'tile p.1.IrIli1;
caD usua.l.q .eke 'tr&1n:1VS~ 'to baft· keT~
placed, for t,ra1nivg pgrposes, in a 1'ord.p~ 1:.'IIia't
proclDces 'the s.-e 1:;Jpeot: proc1uc't. 1'Id.s1JCIQld p::'09icJe
1;;ra1n :fng for the kelJ' persamael. while the p1aDt is beiDs
iDstalled.

C... It neither of' the abaIe Jlethods is ppssibJ.e, tbeIl .-lifted
and a,peri.eneed 1Ddivic1tJ&1s Shmld be eapla.recltbr the ke.r
posi'tiODS, either Pft'·enen.'tl,J' or~, to pe:rfbta
the key (?er&'tlODB and asslst 1D. t;ra:In:fJJg tbe 01'8.1"1auOll,
even If' t.b.e7 -..t be· secured ou:t&1de tile C<lIUIItq.

D... me -J'86'H' shouJ.d I:laYe 7ear& or success1'aJ. expe:r1.ence in
-th1.s~ or bu.sb.ess aDd be tuJ.:b' .a)1tted in all phse&
ot ••lagSler.:t., 1nclud1ng tile 1;.ra1n1ng o~ .-.pJ.o,Jeei$.
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3AFE"l'!':

fJ:here is a1~s danger of acciden1: and injury in 8l13<"
i..~d:ustrial plant. :Beeause ot tMs, the _uger shOUld
Wee speclt1c action to bring to tbe attention ot each
employee the importance ot satety' precautions and in
telligent first aid.

Prac'tlcal.ly all. machines bave &afew appl.la::u:es, aDd
tohe~ &hould &ee 'tbs;t these are in Good lr~
cond.:.'tian and that. the opera"tors are making :fUll. use of
"tbE!!!:l.

In addi:tlon to constant vatc:h.fUlness to make sure that
all practieable safety pree8llt!ons are taken, t1rst aid
supplies shou1d be readily avai Jable. One CCDPlete
first aid ldt should be mai.ntainednear the Jll8D8ge:r's
of'f'ice, and others at appropriate ~.1aces tbrougbau:t. the
plant. sane of' the earployees should be trained to pr0.
vide firs't aid se..."'Vlce.

The use of acciden't posters in the pJ.sn:t bave praYed to
be or val.ue in reducing accidents. I't is rec<:llllended
that such posters be used, and tha't scae direc:'t special
action be taken by" the~r, a't ·1eas1: once each JIlOD'th,
to bring to 'the a't'ten'tion of all personnel the iaportance
of safety precauti~.

A fire brigade shauldbe ;;;:stabl1sbed and each .-ber
trained as to his responsibUi"ty in case of fire. Fire
drills should be conducted petiodiea117.

11; is recClIIDended tha't the E!IIlployees be.~ to
otter suggestions or recamaenda'tions relaUYe to preYeD....

1;ion. 01: accidents; :1 auovaJ. of' fire .hazards 8Ddma:lD:ta.i.D.1D
general in'terest in all. safety :factors.
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0'1'HER C<JIlfSIllERATIOHS.- ~

There are otber important. subJect$ii l' ShOWIl be leN,. that should be fully
investigatedaad considered. Information on theae subjects ia usually
available f~om sucb sources as banks, 6OVernme1l1t agencies, exporters
and importers, wholesalers t retailers, traasp01l'tatioa coaspan{( .. and
_aufacturera.

1. Are all materials anG supplies available locally?
2. Is the local material market competitive?
3. Is satisfactory Jeli\fery of local materi.. b assured at reasOQ-

ahle prices?
4. Vbalt materials and supplies must be imported"
5. Are they available in world mark.~ts at co:upetitive prices?
6. Would prompt delivery of imported materials and supplies be

assured so that large inventories vould not be required?

HARlCET FACfoas

1. Is there already a demaod for the product?
A. Who are the princtpalconsumers?
B. Vho are possible new consua~rs?

2. How is
A..

B.

C..
D.
E.

demand for the product now satisfied?
By local productioa'? If 80, what is tl:e Yol~ of aunual
productlon?
What perceatage of cODSumptiOD is f'Uled by local produc
tionl
By imports'? If so, what is the volllJ111e of annual ialportst
What percentage 91 consu.ptlon is wet by ~ts?
From what areas are J~orts derived?

3. "'"hat is the estimated annual L....crea.se in loeal consumpt.ion over
the next five years1

A. How were such estiJllates made?
B. By reference to official fif,. .::5 on. population. growth,

faaily budgets, t.ports, etc.?
C.. Bv coasultatioa with trade or indust.ry,. lIlinistrles,.

.asoelatiODS. bankers:t cOllllercial houses, wholes&leTs.
retailers. industrial conSUlllers. etc.?
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4. If' 'the product is already being mam.u-aetured, 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 caupetitive with an imported equivalent?

A. Arter adJusting cost to local conditions,is the
estimated sales price of' the product so high that
tariff' prote«:tion is necess&1l."Y to protect it 1"raI
imports?

EXPORT MARKETS:

1. Could the product caape'te in export. marke-ts on the basis of'
price, quality and dependability of suppJ.y'?

2.. can export markets for the product be developed?
3. If' so, in what areas and in what mmual. Yollllle?
4. What procedures would be necessa:ry to develop export markets!
5. Whatvould 1t cost,t

1. In ctUeulatins cos-ts of the product~ has adequate al.lowance been
made for the expense of a sales department, advertisiD6 and. pro
motion that might be required?

2. Do consumer prejudices against loca.lly manuf'actured products
exist!

A. If so, vby?
B. 'Would they apply to the nev product'l
c. If' so, bow could they be overcane and what,

would 1t cost to do sot

3.. Do marketing and distribution t'ac111t1es f'or "the product exist?
A. It' not, can they be st:"t up!
B. 'What wou.l.d it cost 1;0 co so?

4. Will the product be sold to:
A. Wholesalers'l
B. Retailers?
C.. Direct to COnsumel.

D. Other industries'!
E. Government?
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m..fIaC.....:

LAVS MD ·RIIRJLAHOE:

1.. Do 'ez18't1D& labor lan, 8O'eot"IJIIe1rt. ~0D8, lava adta:.e.
taYor establ18111ellt -or Dell bwl1neaat .

A. Ir DOt, can atll't1D& oba1iec1ea be Z. CIIedJ
B. It eo, how ad tIb.eIlt

1. Is there· an adequate labor~ near tbe p.laDt... loea't1GDt
A. It DOt, hov' CUI. the p.robl.- be sol....t

2. can the p.robl.- or 'tratD11J8 ~peteut "I6II88_flJlt IIDI &pI1"-
rtaor;r pencxmelbe· ao1'VeC1t

A. AlJIo,the 1i:J:'a:Iu:lD8 or aldJ]ecl .1.eboI:'r
B. :Is ~cal adrtce ag;I l 8ble 1D 'tbe. J.oeeU:tJ1
c. u nato" _ere cu, i1o. obta1Ded. aDd 1111&1; .1d.ll :110 COIrt1

1. JIov...~ anban&e (u4 1D ..... eaI'1"8De7) u I'efJI1n4 W
1IIgo:rt _""1....,., eqa1..-t IIDI Al'.l'l1-:

A. Bov __~ «D711-. (IIDI 1D CWi4111a7) u
required :b' enn'.' :J..Dtieree't _ IIDI~OD
or .,. 10eM~ to mpaot •••''*7' .. 8fJIlp
-.at, or :b' PIiJMiit of 1'011'1't1ea IIDI tedmf-.l 8C'Y1_t

B. How __ toN1p (IIDI 1D ....... GIIl"itll107) 1.
I'efJI1n4 tor , iJlpart or~ -.ter.la1.8 IIDI 1JUlIP11.t

c. tIIa't &1"e~ enJ'II1.' toN1p .... eal".II1Dp IIDI
1D 1Iba't CQI:teD01at

D. Hu~ COUlden1i1OD __ s1ftD 'to .. P*J1b111't7
or cJeprec1at1.on. 1D the 1'ore1p ..... ft.1:ae or 1ibe
local. ear.t«lCI'

E. Baa CIIft:tal CODtIl4eratiOll __ 81"" to tile poul'bWv
~ bIpnot CClIlt'rola, or matriet1.aaa CD aa.U.ab11itiu ~
tore1p .....".... Dee••..,. to O)I8J'ate ...."~t

,. Wba't beDet1ta vaa1d. tile 11ft' baatMIa. 'br1q to the eMIM'V
1D tile .. of loaal raw _ter1a1a:. 111._~._ 1Jl
tecbDc1.og1

G. Do~ !W:U1't1. exln !'or ~t&'t1C1l, JOWI',
taeJ., va1ier fUI4 .......,
(1) If'~, cu, a:1at1Dg deftc1eDC1es be eJ1w1-..tecl

8&'t1at'ac'toriq'r .
(2) ~ woal.d be 'the cost 1;0 c10 iIIOt



1. 'leoIm1ca1.a4T1ce OIl ae1ectl<lD or -=1Der7 .. eqa1p1e'11t ..
A.. In se1.ect1.Ds 'the _ch'ner:r a"!'Jod eqp1~t :tar the

DIV~" haTe reprtab1e aDd~ ensinee:r8
ad teeb:Il1c18D8 been cODsul:teclt

B.. Haft 'tbeJ' been ..ked~ 'ldYice em the -..rt su.1.table
_pee or JIMIb lDftJ7 aDd eq,a1J11811t ~ the proc388 ad.
1.oc""'ttl

C. Ban "t.b.q ca:re~~ ccapat"eC1. C08U of ftri0Q8 srappU.e1"8t
D. Cred1:t teJWI o1'.terecl parcbuer8t

J'IIUCIAL~ OF mB PBOiJIC'R:

1. :In ens-tu.s 'theC08't or the proJect" has care:f'll1 COD81dera-
tiOll • een glftll 'to:

A 11Ie ettec't on C08't8 of: del..8iJ8 111 coaartruct101l 8cbe4uleat
j., In de11ftl7 8Dcl iDllteJ J atioa of ..,b1MJ7 8Jld equ1paeutt
c. In mport of: eaaea:t1al raw -.ter1a1a 8Jld auppl.1eat

2. In c:aJ..cu1.at1Ds caaI1 :tJ..ov 8Jld vorld.Ds capital requ1reaent8, baa
C&l."e1'a1 ccmalderaUOI1 been siTeD 'to:

.Ii.. Ma:I.D'ta1D1Dg adequa1;e 1D:V'eD'tor1es o~ raw ..ter1a1at
B.. Supp1:1ea and spare partst
c. 8eaacme'.:tluctuat101U1 in the business!
D. 'lhe 'time required to liquidate crecli:t alea to

cuatcaers 8Dcl bac1. debUt
E.. 1!le:Period Deeeaaary to get the plant :lDto

prodDct1onl'
!''" cash requ1recl 'to -..uze 1'ta pr1JJ.c1ple l.oIInat

3. It' 1ille ecQIl(IQ' 1a ill .. per104 or :1Dt1aUOll, .. t'UU allQV&I.J.ce
beeD IIIIde t'or the 1Dt'luence ot' r1s1lJS pr1.iee aDI1 -'81 OIl "the
COfI't ot' the pro3ect and on work1D8 capital requ1.reIIen'tst

SHORr TRI1M BAlIK' CREDDS::

1. Has i 1; been po8alb1e 1;0 JD8ke &:I."'!'8I1geIInta vith local b8Dk8 to
nnMce ahort-'ttM working capital requ1rsenta ot the bU.81Dea8If

FIlWfCIAL FLAB;

1. B'a8 a de1'1n1:te plan to :t":Inance 'the proJect been 'WDrkecl au;tt
A. Is 81Uf':t":1.c1en-t capi1:al. avaflabJ.e loca1',J?
B. U nat" vha"t is the plan 1;0 ob'ta:l.n the required

capital!
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DISC MILL

Courtesy:
Sprout, Waldron and Company, Inc.
Muncy, Pennsylvania
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