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POREWCRD

This brochure '3 ene cf & series of reports resuiting
from cverseas technical inmguiries on factery or commercial
establishments, cperaticn, wWaagement, and engineering.
The repcrt !s designe’ %o provide cnly & genara picrture
¢f the factcrs that must be considered in estakiishing sand
opersting & fTactory of this type. In most cuses, plans
for actus. installaticns will reguire expert engineering
and financial mivice in order tc meel specific local con-
diticns,

Menticn of the name ¢f sny Tirm, product, cor precess in
this »epcrt is not tc be considersd a recommendation or an
eniorsement by the Agency feor International Development,
but merely & citation that is typieal in its field.

This repcrt waes prepared by the Gecrge E. Andrews Engineering
Associmtes, In~,, L1l Southern Bullding, Washingten 5, D, C.,
in January 192 for the technical alda prograz through the
facilities of the Dffice ¢f Technical Jervices, U. 5, Depart-
ment of Ccamerce,
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The report has been reviewed and approved by Mr. B. C. Lewis,
Plant Superintenient ¢f the Union Everedy lompany, Ine.,
Prederick, Maryland.
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Por further information and asaistance, contact should be made
with the local Productivity Center, Industirial Institute,
Servicic, cr United States Operaticns Missicn.

Code Number January 1962
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ISTRODUCT ION

The purpose of this report s to present basic information for escabe
lishing a manufacturing pilant in a foreign country to produce aluminuw
kitchenware from aluminus sheers.,

There arc¢ many kitchen utensils which can be =ade from aluminum, These
include roasting pans, cake pans, =uffin pans, biscuit and cookie bawing
sheets, cassercles, ca: openers, xnives, forks, spoons, aoids, ‘uice
extractors, The type particulariy suitable for mancfscture from
aluminuz includes kettles, double boilers, waterless cookers, and
saucenans. A saucepan has been ITaken as repregentative of chis

group and the estimales in this ruport are based on the manufaciure

of such a representative pieca.

GENERAL ASSIMPTIONS

In order to make realistic estimntes in this ceport, certain assrap-
tions are made. These are:

1. The costes cf the building and general facilities are
based on United States prices.

2. Haterial costs are basec on sizes and specifications
<f materials used in the Unized Scates.

3. Llabor costs are pased on the average for the iadustry
as recently published by the United States Bureau of
Labor Statistics.

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

5., Adegquate transportation facilities are available at the
plant site.

6. The plant operates eight hours per day, five days per woeek,
and fifty weeks per year,

7. No speciel provision is made for the training of new
personnel, It is assumed that learners' rates are paid
in such cases,



B, The following itess canncl be estimated realistically:

A. lLand value,

B, Distribution and selling costa,
£« Inefreight and out-freight.

D, Administrative costs,

£E. Taxes,

while zeneral estimates will be made of cach of these
iters, for the purpose of completing cost estimartes,
ac justzent should be made in accordance with actual
local costs.

In face, all cost estimates contained in this repore
snould ve adjusted to conform to local conditionms,

Columns are provides in the tables incluaded 1o this report to
facilizate the conversion of cost figures to conform with local
COSLS.

MANUFACTULING UNIT

unit for this product is one piece of witchenwure
such as one saucepan., A pan and A& <covey consiitule two pleéces. An
open pan with oo Cover is one plece. In computing Sales Revegue, page

D3, the mueber o coopiele stensils 16 used instead of the number ol pleces.

PRODUCTION CAPACITY

This plant is designed to produce 720,000 pieces of alumuinum hitchen-
ware per vear. This procducIion can be increased o 1,440,000 pieces
rer vear by working two skifts per day, and to 2,180,000 pieces per

vear by workiui three shitftis per day, without additional egquipment,

PRODUCT SPECIFICATIONS

o

All informarion and figures contained in his report are based oo fhe

production of saucepans, uouble beilers, and coumparable pleces made

[}
s
L ]



from sluminue shee:r metal. For the purpose of this report it is assuned
that the saucepan manufactured in this plant is nade from 18 gage sicmi-
num sheet. Other {tems can be made and other thicknesses of aluminum

can be used as the direct materisl without changes of =machinery. However,
suitable dieg for the pieces to be made and the naterial to be used

would be required.

MANUFACTURING OPERATIONS

Most of the operations performed in a factory r.r the manufacture of
aluminum kitchenware are like those generally used by machinists on
many other kinds of metalworking operations for the manufacture o:

relatively small household utensils and eguipment.

The operations are described in the seguence in which they wsually
occL~. The machines are placed so that there is flexibility of opera~
tion w th the minimum of backe-tracking and no confusion of rraffic
flow from one machine ro another. Not all machines are used om the

construction of eve.y piece of work.

Receiving =-- Material is received and hand-trucked to shelves, racks,

or skids on the stureroom floor.

Requisitioning -- Materials are withdrawn from storage as needed and

pand-:rucked to the saw or shears for cutling to size.

Cutting -~ The stock is cuf into strips of the correct size toc produce

rhe maxismer number of blanks from each strip with 2 minioum of waste,



Hods may Be cul on Lthe power hacksaw,

Blansing and initial formicg -- The strips of alusinus sheel sre fud
ingo the blansiog presses where & civcular disc or blanw is punched

and partially formed.

The circular ¢isc should be no larger than is veguired o produce &
firished pan cr o her wlensil., The exwcess s wiste and can sagily
amount toc a larype loss of direct materials. 1§ the disgc is too small
there will not be enoug” =ezsl ic the blank o make 3 perfect finished
pitce and the resulting loss will be noc only the metal in the rejected

piece but will alsc include labor loss as well,

Trimming and beading -- The next operation, after the iniviasl forming,

is triemming the edges Lo Size on & trimming press. The [ip of ine

utensil i+ forred as & part of this operation.

Final drawing and forming -- The final drawing and forming opecations

are done on & lavge press and inm a single opersriion.

Particular care must be taken 1o make rthe drawing wniform To prevent
bulges and wrinkles. If a bulge or wrinkle becomes apparent in the
inivial form:iag, it miy be haomered or dinsed our before the final

drawing and forming.

Grinding, Buffing, anc Polishing -~ The machines used fir cthese opera~

tions are usukily lathes or sizilar machines rhat have been adaprted
to & utensil manufacturer's special requirements, since all thres
operations are applied to the inaside, gutside and bottom of the uten-

sils.



Piercing -~ The uwieasil i then pierced on (7€ utensil pierde press,
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The pachzres are placed on skics ang oLy L solnpin

For the purpose of rhis report, LI 15 AS5unec

be purchased as standarc 18 zage aluminun

of sizes nace Lo keep SCTr#p 1o Ine —iniows. [0 sooe Ly
mav be more economical o buv circular blansks or corls.,  [his will

depend on the reiative prices of
the amount and walue of he sCrap ang Ihe other elenents Of oanue
facturing costs that will apply to this part of The manuifdciuring

process, as well 3s the fransporiation cost.
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PAOOUCT NN TOOLE AMD EGUIPENT

Suenleey 2t 44
ite= weeded Lost
Broep it K i S5, 0N
Power BGuare shears i -, DO
o0 toen blanxing and forming

press i 7, 500
M oo LrivEning Press i i, MO0
W oton drewing and Torming

FTeSES i 3,000
Polishing lathes - side 3 3, HoG
Polishing lathes - pollom 3 3, 500
Polishing lathes - inside & 3,500
Brack:t formers 2 SO0
Ferrule farmers 3 HOU
Pierce press {utensil} 1 00
Pierce press {bracket) 1 G0
Riverer i 800
Cieaning Tanks é 30w
ALY CORPTOSSOY i 5,000
wWrappirg and PRIKIN, LOOVEYOT - 1,000
Dies 3 2,0
Punches 5 t,B800
TOTAL

Loat

Estiaared AL Tuiki
$ 1,000 I
i, OO e
7,540 e
2.0
3,07 I
10, 500 ——

10, 00
1o, 000 I
1,000 —
1,800 e
W seme———




GIHER TOOLS AND EGLIPMENT

Lost
item Estimatec Ac Tigs k
Aydrauiic lifo truce $1,%0 R
Skidy B —
Hand tools 20 ——
Inspection equipnent L 8O0
TO1A. S, 30
FURNITUAE AND FIXTURES
Rumber Unit Cost
lcen Neeced Cost Estimatec Actusl
Desks and chairs 2 3150 $300
Filing cabiners 2 $ 50 o ——
Tvpewriter 1 315 150
4 .ding machine L $L3 L0
TOTAL sl
PLANT [AYQUT

A plant lavoutr and schematic diagran of the flow of work i1s shown on the

last page of this report.

PLANT SITE

In order to provide for future expansion, a site of about one-nalf ascre
:% required. The plantz site should be as advantagecusly located as pose

sible wizth respect to transportation, power, water, fuel, sources of
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DEPREC LATIUN

Esvimares Tedars Annual Cost
Descriotion Lost Life Estinmates Actual
Bad idine LMY ) et § 1.0
Production tools and
eguipment 85,000 i B, X0
Other tools and equipment “, 3L 4 - W
Furniture and f.xtures av e kY

TOTAL $i0, X0

MARVFACTURING OVERHEAD

Konsal Coss

iLen Escimatec AC Ll
Depreciation iU, X0 '

Indirect labor 28 . 000

Power U —
water LU

Fuel S0 |
Supplies 2, 80

TOTAL $ed, W

MANUFACTURING COSTS
Annual Cost

ltem Estizatec AcTual
Direct materials $il9, 20

Direct laber 167,000 ;
Manufacturing overhead L2, WO

TOTAL $368, 500
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. Lem
Land
Butlying

FIXED ASSETS

Produttion tools and equipment

Cther tools and equipment

Furniture and fixtures

Lagt
Estimated Al Tupis
5 1,000 —
&4 GO0
85,00 ——
a, 30 ——

TOTAL

WORKING CAPITAL
item
Direct materials 3 davs
Direcr labor 3G davs
Manufacturing overhead 3 savs
Reserve for sales collections 3 davs
TOIAL

CAPITAL REQUIREMEXNTIS

ITem

Fixed assets
working capital

TOTAL

SOEL
Escizated Aciual
S18, 30C¢ L
8. W0 L
3,300 L
23,800
$78, WO L
Cost
fatisates Acural
S115,000 “-mmuw
??&j 0o
S$191, 500 L



SALEL HJEVEWUE

As previcuslv sStalec, Lie <apacity o! the plant is 720,000 pleces, The
complete uiensils averase about 2.3 pieces. For exanmple, double boilers
censist of 3 pleces, while covered pots consist ol I pieces. Therefore,

the avevage nuzher of pleces per complete utensil s 2.5. On this bagsis,

the plant produces 285,000 complete utensils,

The averaze f.o.b. plant price o tne gonpleted ulensils 13 estimaled

ar 51.%0.

On this basis, the gross annual sales wouls mwunt o 567, Hw.

RECAPITULATION OF COSTS, SALES, AND PROFITS

Estimared Accual
izen Cost _Cost
Direct materials $ 213,20 .
Direct labor 107,000 e
Manufacturing overhead s, X0 _

Total manufacruring <ost $368, 30 =
Interest on loans 5,500 _
Insurance 800
lLegal L, 200
Audizing 2, 43
Unforeseen expense 2i, WO =

Total administrative costs 34,700
Sales comrmissions L8000
Travel, bad debts, ciscounts and

alliowances, Irveight-ocut 5,000
Profit beifore taxes 130,000 -
TOTAL ANNUAL SROSS SALES 3347, 20C
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R. W. MITCHELL MANUFACTURING COMPANY 833%
1422 BOSWORTH STREET. 8 £
ANYWHERE, U. S. A, 19 No. 10000
i Pay DouLiLars $
T THE ORDE I COY f‘,, }

R W MITCHELL MANUFACTURING COMPANY

L. oA
ro FIRST NATIONAL BANK . SAMPLE CHECK
ANYWHERE, U. 8, A, oK PhEaIbENT

ACCOUNT NUMBER

Sample voucher check to be used for the payment of
a1l expenditures in 2onnection with Budges Control.

AR, W. MITCHELL MAMUFACTURING COMPANY
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Thers are olhey LR #oame, TRat sbeossld Be Eolly
investigated and sons ANTOTmAT bon S s Subieste b apmwsl Dy
avallable from surn sourcrs as Sanks, %wgp{@mxmz agens Let ., wRpoTiery
and impoiters, who vsalers, retaliers, transportation companiss and

ket At ol N b o o 4 O |

MATERIALS IND SUFPLIES

« Rre all mateviale a et aes Avalliable localiy”
is the lowal meteria; thRel Compel il bve
s satis:ar miw Jelbver 1 ookl ma

a%;@ rrices

¥

LW & R
%

4. wWnat materials and suRplies Tusl He £
So Are they pvallable fn world mareets a4l compet fffve prices’

*

e
. Woplc promptl delivery of toportsd marerials and suppiies Be
assured so tnat large inventorfes woubl not be regquired”

MARKET FALTORS

. ls tnere already a demand v the produce?

A. Wno are the principal consumers?
R, Who are possible new consusers?

2. How is demanc for the product now sarisfied?
A, ﬁy iocal production? 1f so, vihar i3 zhe volume of annweal
produrtion?
8. whnat percentage of conzumption {s filled oy local produc-
tion’?
. By imports? 1If sc, whar is the volume of ancual imporis?
¢, what percentage of consumption fs mer by imporzs?

s .

L. F:. what areas are imports derived?

3. what is tne estimaced annual increase in locai comsemprion ovar
the next five years!

. How were soch estimates madas?

. By reference to official fizaures on populalion growth,

famiiv budgetrs, imports, eic.

By conmsuliration with trade or indusirw, *mﬂaarﬁwﬁﬁ

associations, bankers, comerzial houses, wholesalers,

rezallers, industrial consumers, eto.?

m e

]




=

&

3 AE

il i

®ou
s,
e

e,
-

b

o e

.
o
P

e

e T

" o g i
ko T

S v B B
e

L S

B

b o S

Do ol

s

OB s
RN

e Y
S

e T

®

o W g B o e

e

e o i e

R
l -

e
P

R
el

o e e
ki Aol



BEOCRQM L FALTORL:

i, Fow such forelgn exchange [and (n vbat currency) is reguired %o
lmport sachinery, equipment snd supplles:

A. How much foreign m@e {and ‘1z wnat currency) is
required for annual interest paymests and smortization
of any .oans contracted to import wschinery and eguip-
pent, or for paypent of royaltles and technlical services?

. How much forel-n exchange (and In vBal curvescy) is
regquired for annual import of rev ssterials anc supplles?

C. what are estimated annual forelgn exchange ear~iigs and
in Vet currencies?

S Hes careful comsideratlion Deen given o Lhve possiblility
ol depreciation in tbe forelign exchange wvalue of the
ionel turrency?

¥. Has careful consideralion been glven O tbe mswmﬁ.ty
5?7 tmport controls, or cestricticos o avallabilities of
forelgn exchangs necessary o operate the mzmsm?

¥, What penefits would the newv business bring o ithe economy
in the use of local raw materials: ino empicyment and in
technsl Loy

5. Uo deperdable facilities exir” for tramsportation, power,
fuel, water and sevage?

{1} If nmot, can existing deficlerncies be eliminsated
satisfartor: ly?
TE) WAt woulus be he cost o 3o 80t

i.  Is there s adeguate Jancr SLIPLY near ne plant locatiom?
A, I mot, now OAD Lhe pr odlewm e snlvwed?

£. Lan the problesm of Traing *:,g CWpe et NACSgemert &nd FupeEr.
visory personnel e solved
A. Also, W wraining «.‘lu Mwﬁwu Lahor?
. 15 techrmical advice avalilable in the locality?
c. i’i‘ s0t, where can 1t e Zhialined and WMat will ft cost?

3

LAWS ANT =EGUT

£

1. Do mxisting labor laws, govermment regucations, laws and taxes
favor e3tablistment of new musiress?

A. If not, can exiating ohatacles Le memoved?

B, If a0, bow and when?

o
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ALUMIALS SHEET THICKNESS TABLE

The follovwing table snhows the thicknesses of alusinun sheezs from

gape nusber 8§ to I6.

The thicknesses of sheets are shown 1o gecimals of Laches,

For the purpose of this report 18 gage aliminum sheers, 0403 inches

thick, are the aluminus sneets specifites 10 te usec.

Gage Number Thickness (inches)
8 .12835
10 »0L19
12 0808
lé LOb6k]
16 0508
18 L0603
20 0302
22 0253
% L0201
i6 LOL39

1f heavier anc wore expensive sliuminus kitchenware is required, & thicker

gage should be used,
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Textbooks

Aluminues and Its Applications. Hirem Brown, 15«3, 388 pp. iLllus.

$6.50. Pitman Publishing Corporation, I West «jth Street, New York,
New York.

Methods of manufacturing with alumine: =aterials,

Government Publicarions

Aluminues Wares., Code Number FP-l. October 1933, GCrazis. Inter-
national Cooperation Acministration {(Technical Asds Franch), Washe
inpton 25, D. (.

A ¢ase study on the productiviiv and factory perior-ance relative o
aluzinun ware,

FPeriodicals

Modern Metals. Monthlyv. S8.00/vear. Modern ¥otals Puslisning
Company, 435 North Michigan Avenue, [hicage iI, Illinois.

Devoted to light metals Iabricators, fcuncries and product mance
facturers using aluninun, magnesiuwm, anc Titanius.

.
i

S W fvear.  DUher

-

The Iron Age, weexlv., western Hemisphere, 573.00/7
$35.00/vear. Chilton Company, (rhesinul anc Sotn Sireers, Philae
delphia 3¥, Pennsylvania.

Devored ro metalworking, with articles on technigues of metal machin-
ing, meral products, iron, steel, and aluinen produciion, plant organi-
zation sacninery, SATXeIing, And News J. LhE iNCuSiTv.

Steei. wmeexly, J20.0C/vear. Penton Publishiag Company, Penton
Bullding, Cleveland 13, Ohio.

Meralworking with articles on procucticn of steel and other metals,
including aluminus, business and market sz:uazzwn, inrended for per-
sonne!l with administrative, engineering, or purchasing functions in
Y. 8. metalworking plants, including those using aluminuam,

Meral Forming and Fabricating. Monthly., wWestern Hemisphere, §7.3/vear.
Other, $10.00/vear. watson Publications, Incorporated, 201 North Wells
Streeg, Chicage &, Illinois.

Production journal, specializing in presses, fcrming equipment, Igcl-
ing, materials, and methods of netalworking: stamping, drawing bend-
ing, extrucing, rolling,siitting, shearing, forging, and welding.
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