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FOREWORD*

‘ 'BM.a manusal is & revision of an. earlier report of t.he same
‘type issued in 1955. This revised version includes current
costs of labory machinery, equipment and supplies, as well as
 additional information reletive to engineering, training,
- uafety, markets, ssles, fiuancial and econamic factors.

AT R RS

~ This manual is designed to provide a genersi picture of the
_factors whick must be considered in establishing and operating
& small-sce. . factory of this type. It should prove useful in
. creating inte.ré\»t in the subject, and serve to give enaugh P
understanding of the related considerations to help govermment
.. officiels, other leaders and businessmen to determine whether
L the potentia.l deserves more-detailed ai:tention. : :

T Haw'ver, :.t is 1mnert&ut %o note tha.t in most cases pla.ns for
~ the stual development and installation of a plant will require
expert engineering and financial esdvice in order to meet specific
. local situations. For further information and assistarce,
readers should contact their local Productivity Center, Industrm.l
Institute » Servicio, or United States Opera.tions Mission. :

: ‘Mentlon of the name of any firm, product or process 1n ’chis

° manual is not to be considered a recommendation or endorsement
by the Internationa.l Cooperation Administration. but merely a
‘citation that’ is typical in its field. ‘ ; ;

***-&****4

. The origlna.l report was: ;)repared. by 'Lne Methods Ehgineerlng
: Council, Pittsburgh, Pennsylvania.

1

i
)
i
f

Technic&l infomation, as well ‘5 review, was provided by
~R. Poliakoff, Industrial Consult.iant 126 Eleven uh Avenue,
New York 11, New York. L : :

P@ e

This ma.zma.l haﬁ been revised and rewritten by
" George H. Andrews Engineering Associates, Inc.
un Southern Building, Washington 5. D. C.

 april 1959
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SANITARY WARE

}:Imwmgnﬁcfiaﬁtff: 

; The process of enmneling ca,,,t iron sani‘bazy wa.re impﬁ:ﬁtb a ha.rﬁ, g‘lﬂss
_surface to the cbject. This coating permits easy eleaning and present
a vleasing appearance. It is stain resistant, high.]y acid resistant
and, if properly spplied and givan reasonable c.are i_n usuage s 'aill 1331

'mmost indefiﬁitely ; : , ~

,;-*‘Ehe tvpe of pla.nf. se
“in almost any part of ‘am. Horld., The basia raw’ m&terials - pig"‘
- serap iron, and sand -- are ordinarily obtainable in &1l parts
world. Where special skills would b quired for the prc&uction of ‘"bh ,
 ware, modern machinery has been subs ted wherever feasible. TIn this
- way, the operation: can. ‘be started mo*e readi:l,y and qua.hty standard;s can
j\be reached sooner. - S : S

oo oo

In order ta make rea.listic estlmates, certain assmp‘bions must be mac‘ze. el
N:&eseare ‘ o e Sl el L

1. fThe costs of hulld.mg egnpnent a.nd materiel necessa.ry
. are besed on United States prices. N ;

' Iabor costs used are ‘che average for: the mdnstry and
- 8kill described, based on recently pu‘bllshed f:.gures of
the United Sta.tes Bureau of La.bor Statistics. : s

3. A1l other costs, statistics, and figures are based on
S current United States prices.:’ S S

k. Adequate heat, ligbt, water, and electric:.ty ave aml
e able at the plan‘b s;ite. ‘ e

5. Adequate transpcrtation facilitles are ayailable at the L
: plant site. , G ;

6. The pla.nt operates on a hOwhour week - one-shlft k
» labor force, except for enameling sections whlch
operate on a 2f+-hour basis. S

T No special provision is made for the trainj.ng of new -
. persommnel. It is assumed that leamers‘ ra.tep are’
paid in such cases. : s




| 8 {{he :E’cil«wing i‘tems ca.xmot ?'»e estima'hed realistically. -

-A, ‘~Iand valve : e
B. Distribution and selling costs
_C,f7ln~frelght and bgtnfreight
Ds ,Taxes , AT

L &mue geaera.l estmate:s w:.ll ’be made c“f' each of these .
 items, for the purpose of computing cost estimates, .
 adjustment should e made in at;cordance with actua.l
Do local co ts.gﬁ_ i , , Cohe

‘Tn fact, a.ll cost e~stmates contalned in th:.s report
shcmld be: adjusted”to confom to loca.l conditlons.

‘mth 1oca1 coé*bs. o

momcm sm:mrcmmws,, S

Basica.lly there ‘\ae 'I:wo sanrhary ware markets ~ o G

. 1. Consumer (pmva‘ce dwelling}? a
2.. Indus‘t:rial am'i mstltutlonal

Whﬂre plmhlng and se'wage systems are already 1nstalled, the consumpr :
market represents a great sales potential. However, in areas where these

 facilities must be installed before private dwellings can make use of orhin e
-senitery ware, the industrial and institutional: market will offer the larg-“f L
~est potential. Th,ere are two reasons for this: first, 5 Water supply. a.nd .

‘ ::~sewage disposal are necessary for the operation of most pla.nts, second,
gnv*’-rnment regulations usually require a.deq_uate sa.m_ta:cy famhtms in

ablic use for the control of disea%e. - ~

’I‘he prodnct line used for thls study is of a des:.gn suited prima.r ]y for i
~ industrial and-institutional use. It was chosen on the basis of sm@11c1ty :

o in manufacturing reqjulrements a.nd for: ﬁmction rather than style.

‘Ihe enameled ca.st iror: prccess lends itself 'well to ’che more s:unple shapes o i
of ware in which the surfaces. requiring an enamel coating are easily reached. o

The ability of enameled cast iron ware to withstand rough handling and usage

eanbined with its lower welght makes it the most fa.vorable type to cons:.der e

~ for most areas. ‘ R

The three products used as a basis. for 'this report are. 1llustrated in flguress_ ‘: v
1. The drawings serve only to 1ndicate the 'ty'pes of: “@roducts a.s*s%med. Dl

o e MANmAmmG OPERATIONS

The manufa.cturmg operatmns used to produce enameled cast iron sanita.ry
wa:re :f'a.ll m"ﬁo three d;stmct d. fisions- :




1. Casting or molding the product
2. Preparing the casting for mmeling .
3. “mameling the casting i

Casting

The quality of the finished ware is detemined to a 1a.rge extent at the
time of casting. As a result, the mold makers must be ca.reful workers
of relatively high skill.

To prepare z mold into whlch ‘molten iron will be ;poured and there scli&i-f’ k‘ G
fy to the shape of the pattern used to make ‘the mold, the follmﬁng stepsk, SEE
must be ea.m'led out:

1. The bottam half {drag; of a flask \see Pigure 2} is placed*

‘with its top down on the jolt stripper machine { figure 3)
around the pattern which is attached to the table of the
machine. Molding sand, which has been conditicned by sdd- .

~ing water and binders, is then dropped Into tie drag frem =

~ an overheal comveyor-red hopper (figure 4). The machine
packs vhe sand around the pattern to the ‘proper densi‘by RS
and then 1lifts the drag away fram the pattern., The d.rag e
is then turned over using ‘bhe hc;ist and placed on the =
gra.v::.ty conveyor. ; .

2. The upper half of the flask (the cope) is prepared ina .
similar manner. ‘Pouring holes, riser holes, and vents are .
cut from the top of the cope in to the pattern so that the
molten iron can flow freely throughout the cavitv formed
‘when the cope is plazed on the érag. :

3. ‘The ccvpe is placed on ?op of the drag and 1ocked in pla,ce.
L For this operation, the hoist is used to 1ift and move the - Sl
cnpe., Three men ha'ang better than aversge skill are re- . .
qulred to bnng ..ne mold up to this point. : b s

"4, The assanbled mold then moves to the pouring statien. The
molten iron is tipped from the cupols (figure 5) into a
- large (bull) ladle (figure 6). It is then poured into a ;
smaller ladle (figure 6) which is easily handled by 2 men.
The metal is poured into the mold, through the pouring hole,
and completely fills the cavity left by the removal of the
pattern. This cners+iun requires 2 men and also demards a -
great amount of care to insure a well-formed casting.

5. The mold moves along the conveyor and is allowed to cool
from 6 to 9 minutes before moving onte the shakeout machine
(figure 7). Here the flask is removed and the shakeout:

 machine vibrates the easting, removing the sand. The saud.
drops through grids in the shakeout into & bin to be pre-
pared for reuse at the molding machine. Here also sprues
and gates are snapped off. The operation is relatively
siniple and requires on];sr low skilled 1a‘bor. ‘

-3-




 metal particles unde

~ The send which has been remc;ved ‘can be recon-
ditioned for use as backup sand only. A1l
fcreigh materials are screened out and the sand

~is remixed-with new binders. New sand must be
used in con;;unctlon with the old and must be

added each day in the preparaticn of one par‘b
newv sand to 5 parts old. sand.

7Prepa.ring the Caoting for Enwneling

Be'f’ore ‘the prodnﬂt m enameled it is necessary to remove all :
rcm@mess Promoits e*smosva surfaces. This is done byéirecting
essure at the surface as the casting re-
slished in a: speaialzy designe& cleaning

volves. ‘I’his is acca.

 roam (figure 8). The rough spots not ramoved by the biasting are

. ground off using =n abrasive wheel on a hand grinder (flgure 9)
iy ﬂze operaticn requires rala‘tive;y ww sk:.lleé persannel.’ Lok

\ ‘I‘he first operati@n in the enamel:mg process is the sp”aying on of
the ground coat which is a wet base enamel (figure 10). This coat
can be air dried. The prod~t is then moved to a furnace to be
“heated p”eparaﬁ:ory 10 receiving the finish coat of enamel. When
the product has reached- a texnperature of approximately 1800°F. , it
is removed from the furnace onto an air operated tilting table,
‘Ehe table is then moved under a mechanica.’.l sieve which sifts the
"frit" onto the product. Here the frit parti.lly fires to the sur-
face because of the ‘high temperature of the product, but to camplete
the fusicn, it is returned to the furnace. The furnace 1s capable
of handling one product at a time and while one product is being
beated, another is being enameled. These operations require a high
degree-of skill in order to insure a un:.fom coat_.ng free from craz=
ing, cracks, chips, or hairlines. , :

The prudnct is '%:hen crated 1n wood. cra.tes usu:,g steel straps to ;
secure the packlng. ‘ :

MANUFACTURING UNIT USED

VThe tota.l pla.nt capa.c:lty is abau‘t 10 tons of flmshed work. per o
day. This production is figured on the basis of producing %0 wash
sinks each weighing 200 pounds, 57 urinals each weighing 140 :

.. pounds, and 80 toilets each weighing 50 pounds. - ‘Those associated Sy

with the ¢est iron enamel ware industry generally agree that this
-is the smallest maxmfacturing unit that can be prodnc;ed with any
ecanm;gf/,

b



D._RECT mmmxs

The list of direct mauemals is. based on the needs for one year‘s prodnct‘ion. »' M :

 Tre enameling ageat (frit) is regarded as being purchased already prepared
 for application. Actually, further comsideration may show that an a.dditiona:l e

investment for machlnery for prepa.ring chemi cals for f‘"”it may result in wortl:- . g

vhile savings.

o _‘Dlrect Materials Requized for Onc Year's Product;on E

 comswmption ~ Unit Estimated.  Actual
I%scripnion LA - Per Yeary'”'z‘ \ Pric’e g Price . Price

i) P:.g dron T 1&6? _tons $ 70 00 $ 102,314»0 e
 Purchased scrap 1,,380 tons - bo.oo 51,200
 Home scrap 957 kons . HO.CO - 38 280
' Crating lumiber 630 Mbd :E‘t - 85.00 53,550
Steel strapping 3/4" 15,800 1lin ft Jd20 0 1,900
Wet base enamel = . .37.5 tons 28‘3,00 10,500
Frit - dry ground - 250  tons .200.00 . __ 50,000 000

Totel 307,770
gL ,PRowCTIou TOOLS AND BQUIPMENT |

e Unlt-s Unit Estmated - Actual
Deseription e ~Required Pirice Price  Price

Melting

# cupola

Spark arrester

Roof boerd ,

 Blower with motor and . L
controls o L2, TO0 2,700 -
- Cupola lining R . , 1,100 1,100

Belance type car S 1,500 1,500

Platform scale R 31,300 1,300

Sand Prege.ra‘bian

. Heavy duty shakeout e T 6,600 6,600
-S8and handling equipment : '
- inecluding: feeder, -
magnetic head pulley, ’
vibreting secreen, ‘ : ‘ e Sl
~ mixer, conveyor R ‘ 10,000 10,000 - :
L Joi‘ﬁ‘ stripper machiﬁe - : R 19,000. . 19,000
: 1,500 pmmd. capa.city S et

~' gearing X i 1,50 - 1,500

$ 3,50 $ 3,50
- 150 ’ .1‘50'

R

1




B ﬂ:g Continued o

e Portable electric

" Mechanical sieve

Production Tools and E@n;xnent - Ccntinued

Uruts

Un:.\.t
~Required

' Descriysion V Price

Estimated

Price .

Betwnl “
Price

60(} pound capacrby
- l1adle with 2-man
B-ton hoist m.th track
Patterns S i
Patterns :
vaity comresor
(,ast 1:'011 ﬂasks *nth i
;l-ton hoist az i mc:mml

5,000

RO R

g

' 7Cleani%

| Metal ah'r'asive throuingﬁ : S P
‘eqripment . ' il

grinder a.nd. converter U
Furnace 8' x 6° x"h’ s

 Alr operated table 1,500

BRCE VRS

- Spray equipment mclud~ ,
-~ 4ng: pressure feed
tark, reguletor trans-
~ former, hose and con-
nections, coapressor
Dry ceramic sprsy bvooth
Spray gm

4,000

-

: "i’}__enepal ~

Exhaust fans 2

' Hand trucks - | - | 50

T 4 ],f

OTHER TOOIS AND EQUTPMENT

‘Maintenance

‘ Tools and emlimeﬁf ;
Oﬁice : ; ~
o T},Pe,mtem SR e e g

el 3’«3‘00

53,000

1,000

106

1,700

3:

43,

Te0
300

3,300 0
10,000
‘ 6'0@0‘(

ke

$ 925'



. givén in figure 11. ‘The general arvangemsnt of both de*partments am'i e;
,’*wnt is deezigneﬁ. to fmlL tate eemmnmal mam&i’aetumng ‘

:*i;;:g,l‘io prmde for eventual Px,,ansa' O‘Ii, the med fz:r me piant site shm;ld cor
~ at least 30,000 sgquare feet, ‘The site should be 1eve1, well drained

e A cne-s%;ory building 170 feet x 70 faeet br bwt 14,000 square fee‘L,' with

. including an office. It may be comstricted with sny suitable building

\a.‘i‘. $l,

Water re@irﬂments for thfz m‘”poses of prodncti.on, hn«c; %anitary fac

e  units  Umit (;{Estmated
Descriptldn UL ’Req:t.ured P;nce e Price ;

Flllng cabixwets S c'f) 80 $2‘0

Desks end c.mirs

ﬁ 1aygut of the ma,jor pv eces nf eqm.pnent l..st@d‘. e:«n pagﬁ‘

PIAI‘?I.’ SITE

. chouid be lcceied as advantfg,g&fmsly as possible with r\,syecis to transpol
' tiom, powzer, ‘water, fuel; -sources of mary. ets amc“i labor. Tﬁe cos“ or Such a
si’te i 'estimateé a,t $l, , ~ G =

EllmmG

tr‘=s1dewa11 ‘height of abont, 16 feet, vn.lt provide anrple ‘space ‘for all opera‘*“ians'
- materials. It is estimated that the @.aaplete bui_ding including sdequa

’plmnbirg a.nd w._z'ing wlll cost abmt $i+ 00 pu:- square for“b, ~:>r a, tatal oF

POWER

About 160 kilr'ma.tt iwurs per da;f ..)1’ powe.s will ‘be reglired Based on‘ 2
of. $.(325 per kllmtatt, the azmzua:! cwnt of pew«er for a.‘L. purposes is estim &'

I‘b is es‘b:lmted that the fwel and a.il emsmptim for prodns;bion, heat i
-sanitary moses wili mmmt to abe%r% $18,000 per yca:r. ¢

....

drif{ﬁng purpasea anﬁ f:.re pratecmon is estimatm at $300 per year.

etsn




AN NUAI- ‘ PROIXJCTION CAPAcm

J);

Jsed, the annual prodnctlon capac:Lty 1s 11¢ted below, -

Wash Sinks 10,000 E Ve TR
 Urinals 14,250 Sl
‘Toilets 20,000

 DIRECT IABOR

7 Number. Efour]y : Annual S Actus.l
Required  Rate  _Cost = _ Cost

g hio

Lk \Cupola. Helpers |
L ‘*"(Molding M&Chi-xd
Mol&ing Ma,enine Helpers
ek Crane lapera:m
' Shakeout A

@

%
8
QW oV

F0 OVD 10 (8 ONGY
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I
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W oF
18

@ |

Number % , chrly . Anmual  Actual

% epnenin

Reg_uired ~_Rate _Cost | . Cost '

«1’~,VB’aged» n: the da.:.];y capwity shorwn on pa,ge i under Manuf&p‘ > nit T G




Descriptlon

Estimated Yea.zfs' ' Estimated

Bull@:mg

Pro&uction tools and
 equipment .

- Other tools end
equipment

" Furniture and fixtures

Total

Aetual

Price Iifg Psfr Yea.r

Per Year },

925 10
60 10
 SUPPLIES

Estimate

Molding sand

Coke: 'by-product‘ :
E ‘Metal ebrasives
} Alloy briguettes,
. parting sand end

. fire clay
'Ma.intena.nce
. Hand tools -

 Office supplies i

 Total

0 MAIWFA:_CTURING OVERHEAD

'$ 33,900
15,000
10,000

B 1800 i
300‘ shee

$ 66 hoo- i

Indirect Ia,hor
. Power :
o Puel and oil
e ’*Ja.ter L
s ‘.’aupplies

E Deprecia;tion

Overhead

$ 39:

}Es‘tmate:@% © _ Actual




UNIT COST OF MANUFACTURING

- : ,Es‘tmatred; ©__Actual
Y s g
. Dpirect Isbor - 35% $ 49,356
. Meterials - 37% 13,875
- Overhead - 3%  __50,087
| Tot'ai‘ , L $213:312

. Unit Cost - Wash Sinks $ 21.33

' ;;_Urina.ls ‘ S SN
| i~’Dire<:1: labor 11-01J $56”400
 Materials - 36% 110,797
. Overheasa - W% _ 57,243 |
;r.ncm S $22hhho S

 Unit Cost U*'inals $ 15 7’*

Toilets | o
© Direct Labor - 25% $ o320 0
Materials - 27% 83,098 | S
| Overhead - 25% 232,11 35,771
ot $ 154,125

Unit Cost - Toilets $ 7. 71

. Direct Isbor $ 141,000
'Materiels i 5 307,770
Overhead 143,107

, ‘bur:l.ng Cost o $ 591,877




> ment plus the addition of a heavier crene and such aids as would be nec- .

WORKING CAPITAL .

Ttem | | . Estimated _ Actual
Materials - 30 days $  25,600 S
Direct Labor - 30 days s ,11,700
Overhead - 30 ’da.ys 11,800 ’
Reserve Aécount’s Received - 30 days "{62800
Total - R ~ $ 125,900
Iand L L $ 1,000
Production ,Tools and i o Y
Equipment T i 5F L 150,500
. Other Tools end Equipment > g5
 Furniture and Fixtures C 640
Totel A $ 201,065

Working Capitaly | 5 o $ 125,‘900 |

Fixed Assets | ’; ey 201,065
Total | B 326,965~f9

PROVIS ION FOR I‘KPAN‘%ION

“;‘.‘he most simple change in the prc&uct line would be in other sizes of -
the produets illustrated in figure 1. However, the line may- be diver-
sified to include sanitary were for home use, such as la.va:bones and
‘kitchen sinks, with minor changes in the prodvc‘bion setup. The addition
. of new mold patterns would of course be necessary.  Heavier prodncts such ‘
as bath tubs and laundry sinks could be a.cccnmodated by the present equi-;.;.p, «

essary Sred facili‘bate ha.ndline, through the finishing and packing opere:bions. '

- 11 -




Produc'ts smilar in design, welght and produc’eion reouirements ma.nufac- '

tured 1n the United States sell to wholesa.lers for about',

$33.00 for the Wa.sh Sink
24.00 for the Urinal
12. 50 for the Toilet

. On this be.sis the gross sales would amount to-
| Wash Sink 10,000 x $33.00

Urinal lll- »y250 % 24.00
‘Toilet 20,000 x 12 50

- $ 330,000 °
| 31;2,
2<oooo -

T u

"'Tom LT $922,oo.)~

 RECAPTTUIATION OF COSTS, SALES l‘AﬁI{o PROFITS

| Tmrect Materials e $ 307,7’(0
, VDirect Ia.'bor e i i lll-l, i
Manufacturing Overhead ‘. 143,107
: Tota.l Manufacturing Costs o $ 501,877
Interest on Ioans e : $ 30,000 ,
“Insura.nce ST 000

‘ ';Unfoxy-eseén Expense R 27 2'123

Total Admlnis raﬁfé Costs 67,123

. Sales Commissions; Travel e
 Freight Out, Bad Debts, e
Discounts and Allowances S - 63,000

Actual

Profit before Taxes e 200,000

TTRHI H\




Bmx;m CONTROL:

A requisiticm form designed to provide accura.te records of procurement
and indicate the purpose of procurement with the 1east mo:mt of time
and effort is shown on the following page.

This form has an eccount mumber for each type of the various expend.i- .
tures which the manager will review in detall, monthiy or offener, in
order to control his expenses. Same items, such as power and water,
are usually under contract snd are easily checked by reference to
monthly bills. For simplification, items (marked with an asterisk
_below) are amitted from the purchase requisition. Variations in the :
" labor costs are easily reviewed by examinstion of the payrolil vouchers

The simplified type of control thus provided makes oerta,.n that the : i

manager can control expenditures pramptly.

Follawing the requisition form, a sample voucher check :I.s shown. ,
Voucher checks should be used for the payment of all expenditures a.nti
the appropriate book account nmber placed cn each vcucher. ‘ s

At the end of ea.ch month the manager will receive a statement af all
expenditures bruien down by budget accounts. If the expenditures ex-
ceed the budgeted monthly allowances of any of the accounts, the .
‘bookkeeper will furnish the manager with a break-down of all expendi-
tures relative to the budgeted accounts exceeded. All these supporting
data can be secured by reference to the purchese requisitions and the
check vouchers. This reference will ensble the manager to det»mine
vhat caused the over-expendi‘mre and take corrective action. .

If at any time dnring each month it becomes a.ppa.rent that expenditures L
will exceed any of the budget accounts, the bookkeeper will bring this
to the attention of ‘the manager for his mfomation and action. -

BUDGET CONTROL Accoum's;

Monthly . Monthly  Anmual

60 Unforeseen Expense 2,260; o 21,123

-Aecount Kumber . Expense Budget Budget - ‘Actual
10 Administrative $ % 3,333 ¢ ‘*0,000:'
20 Sales 5,250 63,000 -
30 Direct Materia.ls R 52,647 307,770
4o Supplies 5,533 66,k00
51 Power* : ; .83 1,000
52 Water* ; 25 300
53 Fuel , :L,soo 18,000

- (Reserve Account) P e

71 Direct Lebor* ; , 11,750 141,000
72 Indirect Iabor* o 3,316 . .39,800
80 Depreciation ,

I‘HI il |%

(Reserve Account) ....:.@ i 17,607, g

Note: Administra.tive includes interest on loe.ns ’
a insurance, lega.l and wdi‘ting e
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PURCHASE REQUISITION " COMPANY NAME | paTE

[ 10 amMinisTrRATIOR {1 4o suPPLIES
(] 20sats - O so vrrrriss

[0 30 MATERIALS [0 60 UNFORESEEN EXPENSE

: INDICATE BELOW THE USE OF MATERTAIS
'D DIBECT mm:ms L [ MAINTENANCE smvxcrs

D mmmmmE mmmzs [] OPERATING SUPPLIES

o DELIVERY WANTED
PLEASE ORDER ‘I'HEE MATERIALS OR SERV ICES , : i

| quawTTTY DESCRIPTION | UNIT | TOTAL

st ol

QUOTES | ' | REQUISITIONED BY

%ggﬁm | e S ORDER NO. | ORDER DATE

w1 -




[
-
N

L)

| Pavy__ , ' o ' ' _____DoLLars S
TOTHEORDEROF ‘ ‘ ‘ .

R w Mrrcne:u_ MANUFACTURING COMPANY 85:22

1422 BOSWORTH STREET, 8. E

 ANYWHERE, U. S. A_____ 1s___No. 10000

R. W. MITCHELL MANUFACTURING COMPANY

L , | VO :
o FIRST NATIONAL BANK w SAMPLE CHECK

ANYWHERE, U. S. A. e , \ ; ’ T VICK PRESIDENT

ACCOUNT NUMBER

Sample voucher check to be used for the payment of
all expenditurea in céxmeeti on with Budget Ccmtrol

" R. W. MITCHELL MANUFACTURING COMPANY




one of. Vthh is the

ENGINEERS

| The & rvices of profescz.ona.l eng:.neers are df/sz.rable in the

design of thz.s plant, even though the proposed plant is small.

oA correct design is one whlch prmdes the greatest econany

~ in the investment of funds and establishes the basis of opera-
tion-that will be most profitable in the beg:.nm.ng and will
Ja,lso be capable of expansion mthout expens:.ve a.l.teratlon. o

The addresses of profess:.onal engmeers who specla.hze in -
industrial design, some of whan may ‘be wllllng to undertake

= - such work on low cost projects overseas, can be secured by
: reference to the publlshed cards in. various engineering magazlnes.,

They may also be reached through the:.r na:hlonal ‘organizations,

,4’

Hatlonal Soclety of Professmnal Engmeers
2029 K Street, Northwest, ,
Washlngton 6, D. C.

Mamifacturers of 1ndustr1al equipment employ englneers famlllar
with the design and installation of their specialized products.
These mamufacturers are usually willing to give prospective

- customers the benefit of technical advice by those engineers in
- determining the sultabillty of theis equipment in a.ny proposed

project.
The equipment manufacturers also know, and can recanmend,

professional engineers in prlva.te practice, who are. 'vn.lllng eand
able to provide approprlate r-onsultmg services., . »
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TRAINING

Mm;facturinganinreriorquality ofproductduringthetruning“
period could creste sales resisiance that might be difficult to
cope with later. To avoid such possibilities, the q_uality o2 the
product should be maintained at all t:lmes s including the tmining
period.

‘In some areas skilled opmtors may be availsble loca.uy In other .

arewmtheopemtorsm‘vhavetabetrained.

k*AIf sk:uled ‘operators are not available, adequate training vould be
assured by using one or more of the following methods:

A. If thﬂ plant is designed and installed ‘by a canpetent
 -engineering firm, the contract should be negotiated, 1f
possible, on a turn-key basis. On this basis the cozrtrac
toragreestooperatetheplantandprodncethequa.uty
and quantity of the product stated in the contract for: an
 agreed period of time. Such a contract would assure
adequate personnel training, since full quantity and qualit&
could. not be prodnced vith an untrained organizatian. Lt

B. 'me engineering firm that designs and installs the plant !

can usually make training an'angements toha:vekeypersonnel;
placed, for training purposes, in a foreign industry that
produces the same type of product. This would provide '
training for the key personnel while the plant 1is being
installed.

... C. If neither of the above methods 13 jpssi‘bla, “then: qua.]iﬁed
" and experienced individuals should be employed for the key
positions, either permanently or temporar:uy to perform
the key operations and assist in training the organizatim,

even if they must be secured outside the: cotmtry. 2

D. The mnager should ha.ve years of successfnl experience in
'~ this type of business and be Mlyq:ualifiedinallphases

of management, inc]nding the training of myloyees. .




SAFEI‘Y' ;

There is a.lways danger of accident and 1n,jury inany
industrial plant. Because of this, the manager should
‘teke specific action to bring fo the attention of each
anployee the importance of sa:t‘ety preca.utions and m— :
telligent flrst aid. . ° ‘

Practically all machines have safety anplla.nces ¥ and

the manager should see that these are in good worklng
condition and that the operatars are maklng full use of
them. , ,

In addition to cons*tam: watchﬁﬂness to make sure that
all pract:.cable safety precautions are taken, first aid
 supplies should be readily available. One camplete
first aid kit should be maintained near the manager's
office, and others at uppropnate places throughout the
plant: Some of the employees should be tralned to pro-
,vz.de flrst a1d service.

The use ()f accldent posters in the plant have prorved to.
be of value in reducing accidents. It is recammended
that such posters be used, and that some direct spec:.al
action be taken by the manager, at least once cach month,
to bring to the attention of all nersonnel the 1mportance
of safety pr*ecautlons. , ‘ , ,

- A fire brlgade should be establlshed and each mem'ber ~
trained as to his responsibility in case of fire. F:we
dr;lls shcculd be conducted per10dlca1.1v

- It is. recamnended that the employees ‘be encouraged ‘bo

offer suggestions or recamnendatlc)ns relative to preven-

" tion of accidents, removal of fire hazards a.nd mamta.ining
general interest in all safety factors.



SUMMARY

A small pla.nt built and opera.ted according to the sttmptioms made o
in this manual would be a profitable under‘caking ; e

‘There are some detemmti@ns ) nowever that shmyld ’be nade “before a
decision is reached to build and operate such a plant. Among the

necessary detemimtions to be ma.d.e are those with respect to the
: ‘followlng items: , : : ,

MA.TERZALJ ANDSUPPIIES

1. Are gll matprxals and supplies available :Lcca.lly?
2. 1Is the local material market competitive? ;s
3. Are satisfactory delivery of local matenals assured at rea.son- i B
‘able prices? : ‘

“L4. Vhat materials and supplics must be imported? :

5. Are they available in wc;«r.t.d markets at campetitive prices? e
- 6. Vould pranpt delivery of mported materials and. supplies be ]

Sk assured so that lm'ge 1nventories would not be required? oy

MARKEI‘ FACTORS

1. Is there a.]ready a danand for the product‘z
‘A. Whbo are the principal consumers?
B. ,i-mo are. possible new consmers?
2. How is dana.nd for the prodnct now satisfied? e ol
: g A. By local productlon? It so, vhat is the volmne ef a.mmal ;
Jproduction? o
. B. Wvhat percentage of consmption is ﬁlled by loca.l produc-» i
- tiom? 7 ST
€. By imports? If so, what is the volume of anmzal imports""- e
D. Vhat percentage of consumption is met by mports'? L Y
‘F... h'an vhat areas a.re mports der:wed"

3. ’mza,t is the estimated annual inerease in local constmption over
~ the next five years? : L
A. How were such estmates made" , : s e
B. By reference to official flgm'es on population growth, J

5 Pamily budgets, imports, etc.? o
C. By consultation with trade or industry, mmistrxes >

. associations, bankers, camercial houses, wholesalers e

: ‘reta.ilers s 1ndnstrial consmersﬁ ’ etc ? = :




2;

ol
o 4;5.

WiA the proauct e sold tor .

SUMMARY (Continued)

If the prodnct is a;}.ready b@lng manufactured, can- the existing E
and estimated future 1 cal market absorb prodnctiorz of the
new plant ’withcmt price-cutting or other dislocations‘? i
thld the estmated saled: pr'ice a.nd quallty of the new product !
“make it competitive with an 1mporbed equivelent? ey e
A. After adjusting cost to local: conditlons, is the
. estimated. sales price of the product so Figh that
. tariff protection is necﬂssa.ry to protect it fran
'imports'? o Sl -

lelu the product eanpete in export markets om the basis of
price, quality and dependabi lity of snpply? r
Can Wort markets for the product ‘be developed?

If 80, In what areas and in what annual volmne" . R
What proceﬁures would be necessa.ry o develop exgort markets'?
What vml& it cost? (0 i : :

In calculating eosts of the product has adequate allomnce been‘
made for the expense of a’ sales depa.rt:nent, ad:vertie ‘ and pro-,‘ .
motion that might ‘be required? e a :

Do consmer prejudices agajnst 1oca.11y menufactured prodacts G m
exist? Ry : ; g SE e
e Ap : Ii, SO, Vhy‘{ i
'B. Would they apply to the nev product'? ~
C. ~If sc, how could they ‘be overcane and wha,t
‘would it cost to d.o so? ‘ : , ;

Do ma.rketing and distribution facilities for +he nrodnet eimet? ﬁ
A, Ifnot,eantheybesetup"" e e
B.«, What would it cost to do sc;’

AL &molesa.lers‘t

 B. Retailers?
€. Direet to consmer?
‘D. Other indnstries"

OB Govement?




. SUMMARY (éonﬁmea) -

mmc FACTOBS

i. Hawmch fcreig:;exchange (z-mdinvhat currency) 15 :
nport mhinery equiment and supplies" e et
~ How much foreign exchange (and in vhat cnrreney) 18
~ required for annual interest peyments and uortmtion
o of uny loans eontra.cte& to import. mhinerymd ‘equip-
- ment, or or for wnent ‘of royalties and t.eehnical serviees
. B. How mwh foreign exchange (and in whbat currency) o
i »d for anoual m—b of rwm‘beriala and upplies'
- C. “vma:l; are est:mated -anmual forei@ ange ngs and
S 1n vha.t cwrencies’ e

1.9
g rmr es/;ablishnen‘b of new busine;ss? : it
A. Ifnot, muiﬁting o‘bstsclesbermd‘?




c
D’“

Cuh ;1_.’

S¢ dela.ys in construction schednles?f': T
\ ‘machinery and equi;ment?;

oo e I,'n ca.'l.culating cash flow a.nd working ca.pital requiranents s has o
" careful consideration been given to: o5
o Ae ;Ma.inta.ining adequa.te 'anentories of raw materie.ls‘t
o ,B.‘ Supplies and spere Im-tst
C.  Seasonal fluctuations in. the busmess? Ly
D. The time required to liquidate credit aales to
. ‘fcustcmezs and bad debts? ‘ o
- B. The period necesaa.ry to get the pla.nt 1nto
: 3 -prodnction‘r :
o Feo Cash r@quired to amortize its principle loansz

3. 11: the econmw is in e period of :lnflation, ha.s full a.llowance L

 been made for the influence of rising prices and wages on the
cost: o:f the- pro;}ect and on working c&pita.l requiranents? g

: SEOM? mm BANK CREDITS

1. Hss it been possi‘ble to make arra.nganents vr.lth ocal banks to
o ‘ﬁmce short-time wbrking ca.pim requim;ents of the . businesn

FINANGIAL PIAN

1, Hu a deﬁnite plm t0 ﬁnance ‘the project been wrked outt

o A. 1Is sufficient mpital svailable locally? - R

- B. If not, mt is the phn to obrtﬁ.n the required .
cap:ltsl? ‘ Sitp




Pattern
Flask

Cove

-~ Riger

Ga.te

‘Runner
Sprue -

* Cupola

it

1 Cra.zing

. Hairlines ‘

GLOSSARY

 An accurate replica of & part, genersily made

of wood, which is used to form the cav:.tles e
in a- se.nd ca.s*ing mold.

‘A metal or wood box without tcp a'.nd‘wi'thout £
- Pixed bottom, used to hold the sand in which

a mold is formed. It usua.lly consists of two
parts, cope and drag. It remains on- a, mold

V durlng pourlng.
. The upper sectlon of a flask, mold, or pa.ttern.* :

o The lover section of a flask, mold, or pa:l'tern H

a.lso scmet:.me< ca.'Lled a nowel.

~ A reservois or mol‘ben meta.l provided to ccmpen- L
~ sate for the internal contraction of the cast- e

ing as it solldlfles.

The end of the runner where the molten meta.;.

enters the mold.

The connection between the sprue and the ga.te.‘
Ga.tes and risers. | | ’

A kind of blast furnace for melting metal;

vhich consists of a vertlcal ¢ylinder lined
with refractory material and provided with

openings for the entrance of a "blast" of air |

under pressure. In it metal is melted in di-

“rect contact with the fuel.

: Sma.ll frlable pieces of enamel glass 5 the
- result of quenching and shatterlng the molten,
~ensmel.

The sponta.neous occurrence, on an enameled
-piece, of fine, nea.‘rly invisible lines which

are definite cracks in the enamel coatlng,
extending to the base me'bal

Lines a.ppearlng in an enameled surfa.ce which
are slightly depressed below the surfd.ce in
the shape of a groove and not extending t.o
the base metal. :
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 APPENDIX IV -- ILLUSTRATIONS:
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Flgure 6 - Pourlng molten iron from a
~ bull ladle into a small ladle
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Cleaning and Enameliﬁg ;

2500 square feet

Cfating and Shippiﬂg ' ‘
3150 square feet ~ ‘
- . ; i ;7:70,

1 Office
Mamtenance

:;6‘75,squafx?eg 3500 squfare e

e ' e Inside St‘ofage |"Toilet
/00 I | Compressor

@

i

= Moldmgan@ Pquriﬁg ‘

1175 square | 1000 square
 feet { feet :

;1,",‘.;

.

N wN

%

~ Molding machme
- Gravity conveyor
. Ladle hoist

- Shakeout r’nkacr:hine : o it ,
' ' ~ Figure 11 - Preliminary pl,an,t 13&%@#5

feet 4 .. feet - :
| N S  Key

Ofﬁce, mamtenmce, rest rooms, and

e B compressor e S

Inside storage

Cupola

" Scale: 1= ,,12‘0',-?05“

 Used sand conveyov ‘

. .Sand recond&tioner

 Cleaning :

|1, Ground coat spray area

2. Tilt table and frit a.pphcator

13, yEnamelmg furnace e
LCrating an.i sthp;ng



INTEENATICNAL COOPERATION Anmiéls'rm'mon

: SERVICES OF 'rma' ‘
INDUSTRIAL TECHNICA”, COOPERATION PRO ;RAM

TYPE I - TECHNICAL AIDS FOR O‘VE’RSKAS

INDUSTRIAL REPCRTS SERVICE

' Provides basic information regarding” ,

1. Data and reference materials relatlng to przvate capnai mobllxzauon and its
apphcanon in economic development. L

2 Reqmr»ements for establishing and operating amall factories in baslc incustries.

2. Man-hour reguirements, cperational characteristics, and equxpment utilization e

in representative U. S. factones in selected industries:

4., Man-hour and materiale savirgs through = ar'dardzzano.d, smphfxcatzon, and :
specmhzatlon studies.
- Supervisory and other specialized training Procedures and tech,mques

6. U 'S. experience in specialized fields. .

TECHNICAL DIGEST SERVICE

Providec dmests and ”\’astracts fuil length articles, ?.xxd bxbhographxcal refey encea

on U.S. developz:nents in products, proces.es, and work techm.ques derived from U 5.

tecmncal saennﬁc, amd trade per1od1cals, and other pertxnent sources

‘TECH’NICAL INQUIRY SERVICE '

Provides answela tc md1v1dualquestzons relatmg to product., pracesses rnachlnery ‘
and equipment, production operations, work techmqueg, management ‘practices and
concepta, £actory ‘engineering; and basic reqmrements for mdustnal productmn. !

: TRABHNG }&ATERIALS SERVICE =

Provxdes basic mater;.als for use by &p ecxahzed techmczans in the condnct of man—
agement supermory and spﬂuahzed trammg courses in host ccmntnes ‘

TECHNICAL LITERATURE SER\"ICE

Provzdes recommendations and gmdance regardmg current nseful world-md& pub-f“

Hhcat:.ona reianng to industry and produstxvity unprovement' cxstntbutes car fuuy se-o
jected and representative new pubhc@tmns of part:.cular value for prog”am use; and o

facmtatea mzssmn literature procurement

U s. BOOK EXCHANGE SERVICE . T T

Prov:.@es, on Mzsszon approvaly t»chmcal a.nd scxentxf*c boeks and permd;cals on : e
,.‘exchangc basiz to overseas hbratxes. “

;VISUAIS AND NEW MEDIA

Prmndes zechnical admce and gmdanca to missions on new industrial msuals Prm« ? 

vides for cooperative program adaptation and use a variety of visual materials, in-

ciuding loan exhibits, silk-screen dlapliay panels, graphzc brcchures, sllde and smmd
kits, and. rehted materials. ; ,

TECI-RHCAL FILM SER‘VICE

Provides guidance Ior and facilitates procurement of U. s. techﬁical’ and training

films for program use; provides representative U. 5. technical industrial films and
- £ilmnstrips on loan basis for short-term program requirements; and £ac111tates a.dap« .
tation of films m‘to forexgn laﬁguage versions for p:rogram use overseas. el






