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FOREWOERD

This manual is a revisicn of an earlier report of the same
type issued in 1955. This revised verslic 1includes current
costs of iabor, machinery, equipment anu -.._.plies, as well as
additional information relative to engineering, training,
safety, markets, sales, financial and economi~ factors.
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This manual is designed to provide a general picture of the
factors which must be considered in establishing and operating
a small-scale factory of tuis type. It should prove useful in
creating interest in the subject, and serve to give ernough
understending of the related considerations to help govermment
officials, other leaders and Husinessmen to determine whether
the potential deserves more-deiailed attention.

However, it is important to note that in most cases plans for

the actual development and imstallation of & plant will require
expert engineering and tinancial sdvice in order to meet specific
local situations. For further informal.on and assistance,

readers should contact taeir local Productivity Center, Industrial
Institule, Servicio, or United States Operations Mission.

Mention of the ne—e of any firm, product, or process in this
manual is not to he considered s recomendation or endorsement
by the Inte:nationel Cooperstion Administration, but merely a
citation that is typicel in its £ eld.
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The original report was prepared by the Methods Engineering
Council, Pittsburgh, Pennsylvaria.

Technical information, as well as review, %.s provided by
Technieal fnterprises, Inc., 31 Scuth Street, New Yor: &, New York.
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This manual has been revised and rewritten by
George H. Andrews Engi-eering Associates, Inc.
L11 Southern Building, Washington 5, D. C.

April 1959
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CERANIC DINEERYAES

Dinnerware production in the United States renges from very high
production from highly mechanized factoriss to very small potteries
whioch produce in ssall quantities., The smaller potteries generally
depand on the unusual in design in marketing their ware, while the
larm potteries rely Lesvily on sompetitive prxcinc. ~

Heckanisation of the industry has eliminated some of the skills
necessary in producing dinnsrware and at the sams tims has made

it possible to produse a relatively high quality ware at s resson-
able price., The degree to which a plant can be mechanized depends,
of course, on the sise of the available market, and the wvailability
and oocst of skilled pottecy labor,

To facilitate conversion to local cost figures, columms headed
*actual® are provided in the tables in the report.

In order to make reslistic estimates, certsin assumptions must Ve
made, Theas ares

1. The cosis of building, equipment, end material
necessary ars based on United States prices,

2. Labor costs used are the aversge for ths indusiry
and skill described, based on resemily published
figures of the Unitod. States Bureau of Labor :
Statistios.

3. ALl other costs, statistios, and figures are Dased |
on current Uniteli States prices,

4, Adequate heat, light, water, and electricity are
available at the plant site,

5« Adeguate trsnm.;'tatian fmiliti« are svailsble at
the plant site,

6, The plant opmm;m bours per wesk, 50 weeks per
yoar, with a one~shift labor foroce, sexcept for the
kilns, which are of the continucus typs with a
24~hour firing oyocle.



1. Ho special provisior is made for the trsining of
new personnel, It is assumed that learner’s rates
will be paid in moh cases.

8. The following items cannot be estimated realisticellys

A. land wvzlue.
B. Distribution and selling out:. ~

C, Ja~freigh: and out-freight,
D. ‘fuz“.

While gsneral estimates will be made of each of these
items, for the purpose of compieting cost estimates,
sdjustment should be made in accordance with actual
1om “‘“i

In fact, all onst estirates ocontained in this report
ahonld be nd;hwt«l h occnfoxrm to loocal conditions.

9. Each machine is set up to do one cperation on ons
particular product most of the time. Apsrt frue
slight adjustasrts, no sstup time is required snd
aone is allowsd in the unit sust caloulations,

FRODUC? SPECIFICATY

The products of the plant discussed in this mpert are those con~

prising 8 line of relatively heavy, serviceable, semi-vitrecus

di==* mare, i repressniative assortment of pmémta consistes of

oups, sausers, &6-~inch and 10-inch plates, aaslad howls, and large
serving bowls, JTtemz can be added to this list if the market do~
mand justifies doing soc.

The primary raw materials needed for the manufacture of dinperware
are clays and various minerals, such as flint and feldspar. The
types of olays and minerals determine the quality of the dinner~
ware, For the serviceadle ware tc be mamfactured in the plant
under consideration, the specifications of the raw materialis are
not oritical, The essential requirement is to balance the proportions
of those used so the resulting mixture will fuse together well upon
firinges 3incs the coaposition of the clays and mineral deposits
aveilable in any one countiry or area may differ, the services of a
olay scientist or osramic snginesr will be necessary to determine
the formula for a clay mixture that will produce dinnervare of the
desired quality.

4 hard;, non-porous, glass-liks occating or finish is used on tis
dinnerware 0 it can be kept clean and sanitary in use. The color
of this glase or finish can be varied in oz&or o provide dinnerwere
of warious colors.



RING ONS

Ths clays and ninorah used to prepare a potier's clay of the :ﬁmw o
body for dinmnerware are received at the plant in a finely ground state,
resdy for use., They arrive either by truck or railrosd and ar¢ thor
transferred into large indocr storage bins by an selevator mmcm, ‘
where they remain until = r.iech of potter’s clay is to de ymu'd

To prepare & batch, wach msterial called for by the formuls is mw
out of its storage bin in the correct proportion to the other materials,
A hopper-type car called a batoch car that travels on tracks in front of
tnese bins is used to csllect the variors materials, When all the
materials have been collected, the hopper body of the car is lifted aff
its chassis by a boiat and is moved to & mixing machine called &
bdluugor. There the clays snd pulveriged minersls are dumped into

the biunger, water is added, and all ingradients are stirred and
blended into a homogeneous, watery zsolution cazlied slip.

Figuro 1 is & cuteaway view of a blunger, abauing the paddies, or
siirrers that accomplishk the blemding,

- Befors this 3lip can o used to make dinnerware, injurious impuritiss
and lusps must de ramoved, the excess water must be filtered out, and ‘
a plastic clay cobtained, To accomplish the first of these requirements ~-
the removal of injurious impurities aad lumps -~ the alip is filtered
twice, A alip soreen filter, such as is illustrated on figure 2,
removes any lumps or large particles that will not nass through its
screer, Then 2 magnetic filiter removes ary particies of ircn or iron
oxide that remai: in the solution, Figure 3 illustrates a magnetic
filtar. PFinally the purified alip is stored in an underground tank
where it is agitated until needed by a paddle similar to the paddls
in the dlunger of figure 1,

The next step is to remove the excess water. This is accomplished by
filtering the slip in a filter press. Figure 4 shows one of these
presses, The s8lip iz actually pumped through the filter under pressure.
The clay collecis on cloths while the water passes through and is dise
charged. When mufficient clay bhas ocollsoted on these cloths, the
filter press ic opened and the clay is taken off thexm in cakes, called
fiiter cakes, The rilter cakes are then fed into a de-airing pug mill
such as is shown in figure 5.

In the de-airing pug mill; the mois% clay is imeaded and squeezed under
a vaouum to remove all the air that may be entrained in it. The olay
is extruded from this machine as a hoxogeneous bar or pug of plastic
oonsistency that is entirely free from lumps, Sections of this pug are
out off into what are called rolls. These ars stored for a shart pcriud
in a bin until needed for making dinnerwars.
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The first step in forming the clay ‘nto flat dinnerware is performed
 on batter-out machines such as tae one in figure 6, These machines
spread ilugs of olay (portiens of a roll) into flst Cisss or Bats of
the uiss required for tho dish, saucer, or platter to be made, Ths
bats are mounted on jiggers such ss thoss illustrated in figure 7,
The jigmers rotate the molés rapidly so that the oparator can press
a form or template againot the oclay on the mold and thus form the
shape desired, The mold forus the inside of tlu fistware, while the
taplmo or jigger forms the cutside.

Mthoituiagmorlyfeaﬁ, it and the mold & removed from
the jigger and are placed on & shelf in the nold rricase dryer., As
its name indicates, this dryer iz an oven that dries the olay, thus
omingittouhrinkwthztitmhmmmmld. The
shelves in the dryer are mountesd on a chain conveyor that carries
them through the oven, At the opposite snd; theo Zdinnerware is removed
from the moids and is taken to firnishing stations,

At those finishing stations the ware is plaved on a power drivem
ciroular table, the rotation of which can be controlled by the operator,
Using a woist sponge while the ware rciates on this finishing whecl, the
 finisher removes the imperfections and marks left on the ware by the
Jigger.,

The ware is then moved to & spray booth where the glaze is applied.
Figurs 8 shows a spray booth of the type used., While %te glase is
sprayed on, the individual pieces of dinnerware are carrisd on three=
pronged supports, These supporis permit the glaze to covar the entire
surface of the wars,

ATter the glase has been applied, it must be dried so the wave can te
hendled, This drying is accomplished in an oven through which the
ware is oarrisd on a conveyor, As it leaves the oven, the ware is
removed from the thr«-@rongod supports and plsced into saggers for
Tiring. ,

Sagg‘ra: are containers taat carry ths dimnerware as it is fired in
the kilns, Figure 9 shows two operators loading saggers onto a kiln
car at the kila entrance. Saggers are made of a special refractory
materia®l that hae a higher melting point than the dinnsrware,

- When a kiln car is luaded, it is pushed to the santrance of the kiln,
Thers automatic pushers convey the car thronch the kiln at the proper
apeo& fer correct firing,

 Upon leaving the kiln, the ware is iakan out of the saggers and moved

on darts %o ihe Shipping Deparitment. 4s it is packed for shipment,
the dinnerware is inspected,



The process just describsd is followed for all items of dinnerware
excepting oups and their handles., Instead of being Jjiggered, bhandles
are slip molded. This process involves the use of plaster molds

into which a thickened slip is poured., 3By heating the molds in the

- mold release dryer, or allowing them to dry on racks, the water is
evaporated from the slip and the handles can be removed from the molds,
They are then touched up as necessary fc remove casting seams, and are
applied to the cup bodies, using a slip for a bonding agent, Upon
firing, the handles fuse into the cups.

The process for making cup bodies is similar to that for maeking flate
ware., Instead of ueing & batter-out machine tc form the clay roughly
‘into shape, bowever, a pottery whirler is used. This piece of equip~
ment is similar to a finishing wheel, except larger, A roll of clay is
placed on the whecl by the operators As the wheel rotatee, the operaior
uses his hands to form a slug of clay inlco approxiasately the shape of
the cup mold used on the jigger. The Jjigger operator places tlese

slugs into the mold on the jigger and forms the cup by pressing a
template or form agsirst the ~lay. The mold forms the outside of the
cup, while the template forme the inaide.

After the cups and their molds have piszed through the mold release
dryer, the cups are taken to finishing lathes, There they are placei
over a rotating mold and ths operator trims and finishes the cup %o
remove any loose clay, imperfections; or ragged edges. Figure 10
shows this operation. The handles are finally applied and the aonpleta
cup is then sent to the spray booth for glazzmg.

This dinnerware plant prepares its own glazing materials in a proceas
similar to that used for preparing slip. The primary difference is

that the raw material, called frit, is ground into a2 fine powder right
a% the plant. This grinding is accomplished in a machine called a ball
mille Figurs 11 illustrates one such machine. The frit is loaded into
the drum of the machine, together with balls uf porcelain, This mirture
is then tumbled together as the drum rotate~, The porcelain balla crush
the frit between themsslves and against the sides of the drum until a
fine powder results, Water is added to the powder and the solution is
filtered to romove iarge particles and iron and iron oxides in the same
manner as slip. It is then stored in underground conorete tanks and
ocnstmtly agitated until it is needed, At that time, the solution is
pumped into spray booth tanks from which it is sprayed onto the
dinnerware.

Another process ocarried on within the plant is the preparation of plaster
molds for slip molding and jiggers. Aa the initial step in this process
a plaster model of the item to be mamufactured is prepared. A block of
plaster is cast in a cottle with dimensions slightly larger than those of
the finished piece of dinnerware to be produced. When the plaster has
set, but before it is completely bard, the model is turned ic rough shape
on a modeler's wheel. When ii is completely dry, a variety of modeling
tools are used to turn the model to the exact diaensioms desired,
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From this model a block mold is made by ousting plaster around it.
Than “his bloock mold is used to ocast a woricing oase., The molds
utnullyuudtoukethedimamom in turn, cast from thas
working case, Working molds are constsntly mlm«d on tlw PrO~
duction ﬁ.m” to insure ascocurate dimnerware,

Insmdinncmreylants, thouggmumtocwthammm '
firing are also produced, However, due to the investment in equipment
required for this, and becaus: of the relatively small volume of dinner-
ware being produced, the plant under oonsideration purchases ites
saggers already mads,

MANUFACTURING UNIZ

The plant in this rerort is capable of pnlluaing 1500 dozen pieces
of finished ware a week, This tctal oonsists of the following items:

Weekly Annual
Plates | 375 Dosen 18,150 Mm
Cups 315 ¢ , 18,750
Saucers iz o » | 18,750 "
Salad~desert bowls 200 * | 10,000 *
Serving bowls 175 = 8,750 *
Total Annual Production = 15,000 ¢

Aotually, the jJiggers availadle in "he plant ars mpahxa of producing
ware from the smallest pieces up t. large oval plafters, This versa~
tility will make it possible to broader the line as the sales situation
demauda

This production wiil provide 18,000 faailim per year with a complete
set of dinnerware averaging 50 piecss par set.

DIRECT MATERIALS

Material quantities are based on an average “se o:f 1.16 tons per one
ton of ware. A representative body would sonsist of the following
materials and proportions:

Flint 36%
Feldspar 12%
Kaolin 24%
Sall Clay 28%



Direct matarials required for one year's ymmtiom

—Material

Flint 187 S0 '!oaa
Peldspar 162,50
Koaliin 125,00 ™
Bell Clay 147.00 ™
Glaze Materials = 1,500,000 *
Packing "

| Total

PRODUCTION TOOLS ASD RQUIPMENTS

23 -
15 =
20 "

25¢ 1b,

$ 15 Ton ‘2’,8120, S0

LM&“’

18' ?500@
1a315:00

£9,190.00 _

The following list of equipment considers that clays and glase materials
are purchased already pariizlly processed. This is done to keep initial
capital sxpenditures for equipment st a miniman, If the sales volume ‘
warranis, a study should be made to determine the econcaic a@mw

of ymming these materials at the plant.

Depariment _Description

Clay
preparation

Forming

Storage bins
(home-made)
Elevator conveyor
Batch car and raﬁ
Hoist

Blunger ;

Slip Sorean

Pump

Storage tanks
Agitators
Msgnatic filter
Filter press 30%
De~-airing pug mill

Batter-oit machine
Batter-cut machine
Batter-out machine
Oval band jigger

Standard band jigmer

Clay bin

4

WDt ot d ot e b ot R D b el e e ot

Unit

Total
nits _Price _Prics _Price _fxige

$ 600 8 2,400

2,000
1,250

1,100
4,000

750

700
175

1,800

830

5,000
4,000

900
1,000
1,100

2,200

1,00C
15

2,000
1,250

1,100
4,900

150

700

350
3,600
830

5,000

4,000

1,000
1,100
2,200
2,000

225

Unit  Total




Nsohinery and $ools reguived {Contirmed})

¢

8 0I5 8 o
3 —

_ Poltery whizier
. Flaster moids

 Drying  Mold relemae drysr
. Glase dxyer ‘
| Glase Pl mill 36" x 487
. prep= ~Porcelain balls
T aration R

i el

§‘H i~ b gwwwww
%
&
i

¥

Dlase tubs
Liquid soreemn
dagnetio filter
Portable mixer

Glase Jpray gun
appli= 0il and wpler
sation , extraoctor '
: 30 gallon agitators
24" diameter bench
~ turntable -
‘Galvanised spray
- booth ‘
Hose '

N NN REER
N
3

¥
8

3
;

95 - 190
seoty

Exhsust ‘an ‘ 2 300 600
Compressor and : , :
tank 1 800 800

Firing
0il fired straight V
kiln with ocars i 32,000 32,000
Kiln furniture 25 60 1,509

General |
Faping 1,000 1,000
‘Hand truoks T 50 350

Total ‘ $30,000



Maintenance Miscellansous Set $ 200

tools
Nold room Modeler's 1 200
wheel
Miscellaneous Set 100
hand tools
Nixer 1 400
Paoking and Hand truck 2 50
| shipping
Cffioce Typewriter 1 R
; Adding 1 150
mashine
Receiving l=ton pickup 1 2,500
- & shipping truock :
Total

100

400
100

150
150

24500

$3,800

FURNITURE ARD FIXTURES

Unit
Depariment  Desoripiion HNo,  Epice
Forming Storage Shelvea 1000

for nalds oubioc
feot
Mpld room Storage sheives 250
cubioc
feet
Benches 2 $ 75
Glaze prep— Storage bdin 1 200
aration
Packing Tables 2 b
Storage bins 2 50
Misoellaneous
Steols 4 10
Office Desks and 4 .25

Chairs

Piling Cadinets 3 86 ___240

Total

Total
Price
$ 300

150

200

150
100

Unit Total
Price _Price




ELANT ZAYOUT
A plant layout, Pigure Fumber 12, is shows on Page Huaber 35.

To provide upase for eventusl expsmsion, a site of level, well
drained land ocomprising at lsast 20,000 square feet would be
dewirable, The site should be as aivantageously located as
possible with respect to transportation, power, water, fuel,
sources of materials, labor and markets, The value of the land
is eetimsted at $2,000, ,

EUILDING

About 9,000 square fest of floor space are desirable for this
plant, with the space allotted as showm in Figure 12, The height
of the mold release dryer is 19 feet, a fact wiich must be con-
sidered in planning the struoture. In the Unitedi States, a build-
ing of minimum requirements can be built for approximately $3.50
per squares foot. The cost of this Building, including besic
wiring and plumdiag, is estimated at $31,850.

:

A dependable supply of power is required for the operation of a
ceramic dinnerware plant, The estimates in this brochure do not
include provision for a pawer generating unit, but are made on the
assumption that the power requirements will be purchased from out~
side sources, A diesel engine generator set would be practicable,
bhowever, if power from loocal aocurces is not adequate., It is
estimated that annual cost of purchased power will amount to $2,400,

WATER

An adequate supply of good water must be available for the opersation
of this plant, It is estimated that the anmual cost of water will
amount to $1,000,

- FUEL

ﬁl will be required for the kilns, The anmual estimated cost is
000 :
9 »

TROCK

A 1 ton pickup truck is included in the tools and equipment required
other than for production. Gas, oil andi repairs on this truck are
eatimated at $500 per year, and is included in the overhead, The
ocost of a truck driver is included in the indirect labor., The cost
of the truck is estimated at $2,500.

- ]0=



DI R

, Eumber Bourly
—SSpartment ____  Bequjred Sate
Clay Preparation 2 $1.75
Drying 2 1.50

(laze Preparation 1 1,75
Glaze Application 2 2,00
‘Firing , 3 2,00
Ware Handling 7 1.50
Packing : -2 1,50

Total 25
INDIECT LABOR
Hun‘bﬁr Hourly
: Dgpartment - Beguired Rate
Manager | 1l $
Chemnist Foreman 1
Boockkeeper 1
Secreta.r Clexk 1l
~ Maintenance 1 2,00
~ Truck Driver L. 1.50
Total 6
SUPPLIES
Ltem Estimate
Office Supplies | $ 300
Grease, 0il, tools 1,400
Maintenance and ,
Repair Materials 800
Total $ 2,500

-1l =
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10,000

Actual

I




DEPRECIATION

, ' Actual
Actual  Estimated TYears' Depreciation Depreciation
Item Cost Cost Life per Iegr per Year
Building SRR $ 31,850 20 $ 1,593 - i
Production T
tools and :
equipment 58,000 10 5,800
Kilnas : 32,0 15 2,133
Other tools and ; ; ‘
‘equipment 1,300 10 130
Faxniture and ,
 fixtures 1,760 10 176
Pickup truck 24500 4 625 ‘
Total $ 10,457

CTURING OVERHEAD

Eastimated Actual
' Cost Cost
Ltem pexz Year per Year
Depreciation $ 10,457
Indirect Labor 35,000
Supplies ‘ 2,500 | i
Power 2,400 —
Water 1,000 ——_'
Fuel 4,000 —

Truck, Gas, 0il .
and Repairs ’ 500
Total $ 55,8517 —

COST OF MANUFACTURING

Annual
Item Cast Actual
Direct Labor $ 87,500 o .
Direct Materials 29,190

Manmufacturing Overbead 55,857
Total $1.72,541

- .




FIXED INVESTMEKT

—iten Estimated .._.M...
Land $ 2,000
Building 31,850
Production Tools and Equipment 58,000
Kilns 32,000
Other Tools and Equipment 1,300
Furniture and Fixtures 1,760
Pickup Truck —2s500

Total $ 129,410
WORKING CAPITAL

Direct uaterial Inventory —=30 days $ 2,400
Manufacturing Overhead =30 days 4,650
Reserve Sales Collections ==30 days 22,500

Totai $ 29,550

TOTAL INVESTMENT REQUIRED

~ Fixed Investment ‘ $ 129,410
Working Capital 29,4550

Total $ 158,960

PROVISION FOR EXPANSION

Prod.uctzcm for a plant of this type is determlned by, or res r:.cted
by, the kiln, which is the most expensive piece of equipment.
Therefore, adding products that will make use of any excess kiln
time resulting from seasonal fluctuations in sales of dinnerware
would be the logical step in utilizing the plant to its fullest.
The type of products which might be made would dspend upon availe
able markets and their production requirements =- e.g., firing
temperatures, skilled labor, and the like. These products may
range from novelty items to technical equipment such as insulators,

If an analysis of labor costs and market demands for dinnerware ine-
dicates the raw materials should be processed at the plant instead of
purchased in the ready=-to-use condition, additional plant area and
machinery will be neceasary. The cost of the building enlargement
and the new equipment will be approximately $30,00C,
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SALES REVENUE

~ Dinnerware is usually sold directly to the retailer in seis suitable for
- seating a given number of people at the dining table, The sets usually are

~ for 4, 6, 0 or 12 persons,

 The avotagb price per piece for all pieces iﬁoluded,in'a set of dishes of
- the quality of product to be produced in this plant is $ .30 each,

On this,b@ﬂis,wthe annual'groés sales of this'plant would amount to
900,000 x $ .30 or $270,000,

'BECAPITULATION OF COSTS, SALES AND PROFITS

Bstimated |  Ae

| | ~Actual
Direct Materials s $ 29,190
Direct Labor = ~ 87,500 ‘
‘ Mhﬁufacturing~0verhead ", 55:857
Total Manufacturing Costs | ~ $ 172,547 ‘
:  Interest on Loans $ 4,500
‘nIhsurance | AR 1,500 G
Legal R 1,000
Auditing | | 2,000
‘Unforeseéh;E:pehse T __;15‘451
Total Administrative Costs 23,453 ‘
Séles cdmmissions, discounts, :
aliowances, freight out, returns, «
bad debts, tiuvel and other 30,000 : ‘
Profifjbefére‘Taxes\ 44,000 :
Annual Gross Sales $ 270,000 '



BUDGET CONTROL

A requisition form designed to provide accurate records of procurement
and indicate the purpose of procurement with the least amount of time
and effort is shown on the following pege.

This form has an account mmber for each type of the varicus expendi-
tures vhich the manager will review in detail, monthly or oftemer, in
order to control his expenses. Some items, such as power and water,
are usually under contract and are easily checked by reference to ‘
monthly bills. For simplification, items (marked with an asterisk
below) are amitted fram the purchase requisition. Variations in the
labor costs are easily reviewed by examination of the payroll vouchers.
The simplified type of control thus provided makes certa:!.n that the
manager can control expendéitures promptly.

- Following the requisition form, & sample voucher check is shown.
Voucher checks should be used for the payment of all expenditures and
the appropriate book account number placed on each voucher.

At the end of each month the manager will receive a statement of all
expenditures broken down by budget accounts. If the expenditures ex-
ceed the budgeted monthly allowances of any of the accounts, the
bookkeeper will furnish the manager with a bresk-down of all expendi-
tures relative to the budgeted accounts exceeded. All these supporting
data can be secured by reference to the purchase requisitions and the
check vouchers. This reference will ensble the manager to detemine
what csesused the over-experditure and take corrective action.

If at any time during each month it becames apparent that expenditures

will exceed any of the budget accounts, the vocokkeeper will bring this
to the attention of the manage: for his information and action.

BUDGET CONTROL ACCOUNTS

: Monthly Monthly Annual
Account Kumber Expense Budget Budget Actual

10 Administrative $ $ 1750 $ 9,000 $
20 Sales — 2,500 30,000 ‘
30 Direct Materials — 2,432 29,190

40 sSupplies 250 3,000

51 Power¥* ‘ 200 24400 ‘
52 Water* 83 1,000

53 Fuel ' 333 4,000

60 Unforeseen Expense 1,293 14,453

(Reserve Account) ,

71 Direct Labor* | 74291 87,500

72 Indirect labor¥* 2,750 35,000

80 Depreciation — 10,457

(Reserve Account)

Fotes Administrative includes interest on lcans, insurance, legal
and auditings



PURCHASE REQUISITION

COMPANY NAME

DATE

(] 10 ATMINISTRATION
3 20 saies

[ o suprLiES
[l so vriLrries

[0 60 UNFORESEEN EXPENSE

{3 30 MATERIALS

[0 pIrECT MATERIALS

[] MAINTENANCE MATERIALS

INDICATE BELOW THE USE OF MATERIALS

[[] MAINTZNARCE SERVICES
[] OPERATING SUPPLIES

, | | DELIVERY WANTED
| PLEASE ORDER THESE MATERTALS OR SERVICES | S
QUANTTITY DESCRIPTION UNIT | TOTAL
QUOTES REQUISITIONED BY
. FROM
FROM
QUOTES ORDER NO. ORDER DATE
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R. W. MITCHELL MANUFACTURING COMPANY o 2

1422 IOSWQRTH STREET, 8. E.

ANYWHERE, U. S. A.r’ : 19 No. 10000

| Pay_ ' ‘ BRI ‘ DOLLARS $.
-ro'rwzonntnor’ r : - e

R W MITCH!I..L MANUF’AC‘I‘URING COMPANY

Lo | T
ro FIRST NATIONAL BANK | | SAMPLE CHECK

; ; ; S ay :
ANYWHERE, U.’ Sg A, : EE _ VICE PRESIDENT

ACCOUNT NUMBER

Sunple voucher check to be used for th& pment of
all expenditures in connact-ton with Budget Control

R. w. MITGHELL MAHUFAQTQR!N@ QQMPAHY




ENGINEERS

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

A correc.c design is one vhich provides the greatest economy

in the investment of funds and establishes the basis of opera-
¢ion that will be most profitable in the beginning and will
also be capable of expansion without expensive altersation.

The addresses of professional engineers who specialize in
industrial design, same of whom may be willing tc undertake

such work on Zow cost projects overseas, can be secured by
reference to the published cards in various engineering magazines.
They may also be reached through their naticnal orga:nizatlons »

one of which is the

National Society of Professional Engineers
2029 K Street, Northwest,
Washington 6, D. C.

Manmufacturers of industrial equipment employ engineers familiar
with the design and installation of their specialized products.
These manmufacturers are usually willing to give prospective
custamers the benefit of technical advice by those engineers in
Jetermining the suitability of their equipment in any proposed
project.

The equipment manufacturers also know, and can recammend,

professional engineers in private practice, who are willing and
able to provide appropriate consulting services.



TRAINING

Manufacturing an inferior quality of product during the training
period could create sales resistance that =might be difficult to

cope with ister. To avoid such possibilities, the quality of the
~prodnctshm1d‘beminta.1nedata]ltines, mlmingthetrﬁ.ning
period.

'msmmmmmumm Inather
areas all the operators may have to be trained. :

Ifskﬂledopersborsarenotmvnﬂable, adeqmtetram:lngmldbe
assuredbyusingoneormoftherouovingnethods

A. Iftheplantisdesigmdandinstalledby&cw ‘
- engineering firm, the contract should be negotiated, if
possible, on a turn-key basis. On this basis the contrac-
tor agrees to operate the plant and produce the quality
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 andtpﬂl:lw
~cou1dnutbepm@cedﬂ‘bhanmﬁainedormizsﬁm.

B."meengineeringﬁmtha:bdeaignsandinstﬁhﬂxeplm
can usually make training arrangements to have key personnel
placed, for training purposes, in a foreign industry that
produces the same type of product. This would provide
tra:l.ningforthekeypersmltmﬂe theplmtisbeing

C. Ifneﬂzheroftheabovemethodsisppssible,ﬂnngaliﬂed
and experienced individuals should be employed for the key
positions, either permanently or temporarily, to perform :
thekeyoyeratimmdmistmmnmg&emimﬁm, :
evenittheymstbesecuredcutsidethaemabty :

D. 'memagershwldhaveyearsofmccessmlmem

thi. type of business and be fully qualified in all phases
ofmagmt,yimhﬂngythetrﬂnmgofw. -




SAFETY
T ———

There is always danger of accident and injury in any
industrial plant. Because of thkis, the manager sbould
take specific action to bring to the attention of each
employee the importance of safety precautions and in-
telligent first aid.

Practically all machines heve safety appliances , and
the manager should see that these are in good working
condition and that the operators are making full use of
them.

In addition to constant watchfulness to make sure that
all opracticable safety precautions are teken, first ald
supplies should be readily available. One ccmplete
first aid kit should be maintained near the manager’s
office, and others at appropriate places throughout the
plant. Some of the employees should be trained to pro-
vide first aid service.

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

A fire brigade should be established and each member
trained as to his responsibility in case of fire. PFire
drills should be conducted periodically.

It is recammended that the employees be encoursged to
offer suggestions or recammendations relative to preven-
tion of accidents, removal of fire hazards and maintaining
general interest in all safety factors.



SWMARY

A small plant, thmmmmwmwim%
wmsmlmmbeapmﬁuhhwmg

There are so.e determinations, however, that should be made before a
decision is reached to build and operate such a plant. fmong the
mwmummtimwmmammmmmwwm
folloving items:

1. Are all materials anc .upplies svailable locally?
2. Is the local material market competitive?
3. Are satisfectory delivery of local materials assured st reason-
; able prices?
4. ¥What materisls and supplies must be m&aﬂ‘t ‘
5. Are they availsble in world markets et competitiw pa'mes‘z ,
6. Would prompt delivery of imported materials and supplies be
assured so that large inventories would mot be required?

MARKET PACTORS
1. Is there already a demand for the product?

A. V%o are the principal consumers?
B. ¥%ho are possible new mnm-ers?

2. How is demand for the product now saﬁsﬁed?
A. By local production? Itso,wismmafmul
production?
B. Mtwmnrcwmmmwmm,
tion? i
C. By imports? Irso,uhatisthzvnlm*afmlmﬁrm

D. What percentage of consumption is netbym!
E. From vhat areas are imports derived?

3. ¥het istheestimmdmmmlimemlmlmﬁmm
the next five years?

A. How were such estimates mede?

B. By reference to official figures on population yowth
family budgets, imports, ete.?

C. By consultation with trade or industry, ministries,
associations, bankers, comsercial houses, wholesalers,
retailers, industrial consumers, etc.?
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SUMMARY (Continued)

If the product is already being manufsctured, can the existing
and estimated future local market absorb production of the
new plant without price-cutting or other dislocations?

Would the estimated seles price and quality of the new product

~ meke it competitive with an imported equivalent?

2.

h,
5

prad

2.

A. After adjusting cost to local conditions, is the
estirated sales price of the product so high that
tariff protection is necessa.ry to protect il from

) imports?

EXPORT MARKETS

Could the product compete in export markets on the basis of
price, quality and dependability of supply?

Can export markets for the product he developed?

If so, in vhat areas and in vhat ennual volume?

What procedures would be necessary to develop export markets?
What would it cost?

In calculating costs of the product, has adeguate allcwance been
made for the evpense of a sales department, sdveriising and pro-
motion that might be required?

kDo consumer prejudices against locally marmfactured proém«:ts

exist?
A. If so, why?
B. Wmﬂdtheyapplytothenewprodm:ﬁ"
C. If so, how could they be overcoaze &nd what
would it cost to do so?

Do marketing and distribution facilities for the product exist?
A. If not, can they be set up?
B. VWhat wouid it cost to do so?

Will the product be sold to:
A. Wholesalers?
B. Retailzis?
C. Direct to consumer?
D. Other industriest
E. Govermuent?



SUMMARY (Continued)

ECORCGMIC FACTORS

1. How much foreign exchange (and in vhat currency) is regquired to
inportmehinery equipment and supplies:
Hovmchfmignmhange(&ndin%w)u
required for anrual interest peyments and smortization
»f any loans contracted to import mechinery and equip-
ment, or for peyment of royalties and technical services?

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

C. ¥What are estimated annual foreign exchange earnings and
in vhat currencies? ‘

D. Bas careful consideration been given to the possibility
ofdepreciationinthefmignmhmgeulmofm '
Jocal currency? ‘

E. Has careful consideration been given to the possidility
of import controls, or restrictions ¢n availsbilities of
foreign exchange necesaary to operate the businesst

F. Vhat benefits would the new business bring to the economy
in the use of local rawv materials: in employment and in

technology? ,
G. Do dependsble Tacilities exist for transportation, power,
. fTuel, water 2nd sewage?

(1) If not, can existing dericiencies be eliminated

satisfactoriiy?
(2) what would be the cost to do so?

PERSONNEL

1. Is there an adequate labor supply near the plant location?
A. If not, how can the problem be solved?

2. Can the problem of training caspetent management and super-
visory personnel be solved?
A. Also, the training of skilled labor?
B. 1Is technical advice available in the locality?
C. If not. where can it be obtained and vhat will it cost?

IAWS AND REGULATIONS

1. Do existing lsbor laws, govermment regulations, isws and taxes
favor establislment of new business?
A. If not, can existing ocostacles be removed?
B. If so, how and uhen?



| SUMMARY (Continued)

FINANCIAL FACTORS

1. Technical advice on selection of machinery and equipment.

A. In selecting the machinery and equipment for the
new plant, have reputsble ard campetent engineers
aml technicisus been consulted?

B. Zave they been ssked for advice on the most suitable
types of machinery and equipment for the process and
locality?

C. Have they carefully compared costs of various suppliers?

D. Credit terms offered purchasers?

FINARCIAL REQUIREMENTS OF THE PROJECT

1. In estimating the cost of the project, has careful considera-
tion been given to:
A. Memctme«uotdemammtrwtimscheduleam
B. In delivery and installation of machinery and ejuipment?
C. In import of essential rawv materials and supplies?

2. In calculating cash flow and working capital requirements, has
careful consideration been given to:

A. Maintaining adequate mmtories of raw materials?

B. Supplies and spare parts?

C. Seasonal fluctuations in the business?

D. The time required to liquidate credit sales to
customers and bad debts?

E. The period necessary to get the plant into
production?

F. Cash required to amortize its principle loans?

3. If the econamy is in a period of infliation, has full allowance
been made for the influence of rising prices and wages on the
cost of the project and on working capital requirements?

SHORT TERM BANK CREDITS

1. Eas it been possible to make arrangements with local banks to
finance short-time working capital requirements of the businesst

FINARCIAL PLAR

l. Has a definite plan to finance the project been worked ocut?
A. Is sufficient capital available locally?
B. If not, wvhat is the plan to cbtain the required
capital?



Ball mill

Batch car

Batter-out
machine

Blunger

Cottle

Magnetic filter

Mold release
dryexr

Potter's clay

GLOSSARY

A machine designed to grind into fine particles
materials loaded into its rotating drum., The

grinding is accomplished by the corushing action
of solid spheres also contained in the drum,

A tub or bin mounted on a chassis that travels on
whee” # along & track, It is used to receive and
measure or weigh materials loaded into it and to
transfer the materials to a subseguent operation,

A machine used {0 form slugs of potterts oclay
into bats of the approximate shape of the item to
be manufactured,

A tank having power operated paddles that is used
to blend the dry constituents of potter’s clay
witk water to form slip.

1. The mixture of clay and‘prvdered rock of which
clayware is composed., 2, The consistency of the
above mixture, o

A flexible form used to cast plaster to approxi-
mately the sige of an item of dinnerware.

A machine that removes air entrained in a plastic
m.xture of clay and water and extrudes a homoe
geneous material of smooth texture,

A device used to remove water from slip.

A glass=like coating on pottery or ceramic wure.

A machine that revolves a mold against which ciay
is pressed and shaped by a tool called a profile.

A heated chamber used for firing potter's clay.

A device used to remove undissolved iron or iron

compounds from slip.
An oven used to dry clav that has been shaped on a

mold. Through drying, the clay shrinks and can be
removed from the mold,

A pure kind of clay that is nearly free of iron and
is usad t¢ manufacture ceramic ware.
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A box or tray made of fire olay in whick ceramic

 Sagger
S ware is placed while being fired in a kiln.
Semivitreous Ceramic ware that is fired in a kiln at a temperature
L of about 1800° F, As a result, its body is more :
porous than ceramic ware fired at a highor
tempersture,
. SRip Potter's olq in a ligquid stcte. :
Slip soreen 4 device used to filter slip in oxder %o remove l&rge
partiocles, [
| BIBLIOGRAPHY
Textbook
Coramic Data Book IMuﬁnlhnuamm,hm,‘
: 5 South Wabasbh Avenue,
Chioago-3, Illinois.
Periodical S
- Ceramic Age Pinover Publioations, Inc,., |
114 East 32 Street,
New York 16, N, Y. ;
Ceramic Industry Industrial Publications, Inc.,
Chicago 7, Illinois, :
ABBREVIATIONS
oF Degrees Fahrenheit
% Percent
t Foot or feet
" Inch or inches

g For Example
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er used to

Figure 1 - A blung
prepare slip

Figure 2 - A slip screen



Figure 3 - A magnetic fiiter for
removing iron from slip
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Figure 4 - A filter press
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Figure 5 - A de-airing pug mill



Figure 6 - A batter-out machine
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Figure 7 - An oval hand jigger (left) and
a standard two-station jigger (right)




Figure 10 - Finishing cups on finishing lathes
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Figure 11 - A ball mill used to prepare glaze
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Clay storage bins
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Glaze oven 9. Blunger | ‘Batter-out machines
Glaze spray booths 10, Slip screen filter Jiggers
Glaze tubs 11, Slip magnetic filter Pottery whirler
Glaze magnetic mte: 12, BSlip storage tanks Finishing wheels
Glaze liquid screen filter 13, Slip molding bench - Finishing lathe
Glaze ball mill 14, Filter press Packing tables
~ Giaze storage bin 15, De-alring pug mill . Packing materials bins

Storage bins for claye 16, Cup assembly bench S:onge racks

o : 17, :

_Figure 12 - Preliminary plant layout



INTERNATICNAL COOPERATION ADMINISTRATION

SERVICES OF THE
INDUSTRIAL TECHNITAL COOPERATION PROGRAM

TYPE INT - TECHNICAL ATDS FOR OVERSEAS

® INDUSTRIAL REPORTS SERVICE

Provideys basic irformation regarding:

1. Data and reterence materials relating to private capital mobilization and s
applicalion in eronomud development,

& Rrgpmremenis for establisbung and operating small factories in basic industries.

o Man-hour Teguirements, operational characteristics, and equipment utilization
in representative U, % factor.es in selected indusiries.,

4. Man-hour and malerials savings through stadardization, sumplification, and
specializgation studies,

G, Supervisory and other specialized training procedurss and technigues.

o U5 experirnce in specialized fields,

TECHNICAL DIGEST SEFVICE

Poovides digests and abstracts, full length articles, and Mbliographical references
on .5, developments i products, processey, and work technigues derived from U, S.
technical, scentific, and trade periodicals, and other periinent scurces.,
TECHNICAL INQUIRY SERVICEL

Provides answers toindividual questions rejating to products, processes, machinery
and eguiprment, proJuciion operalions, work techniques, management practices and

concepts, factory engiuesring, and hasic reguirernents for ndustrial production.

TRAINING MATERIALS

SERVICE

Provides basic materials for use by specialized technicians in the condect of man-
agernenl, supervisory and specialized training courses in host countries.

TECHNCAL LITERATURE SERVICE

Provides recommendations and guidarce resarding current useful worid -wide pub-
hications relalting to indusiry and productivity improvement; distributes carefully se-
lected and representative new publications of prrticular wvalue for program use; and

facilitates mission Dlerature procurement,

U. 5. BOOK EXCHANGE SERVICE

Prosvades, on Miss:on approval, lechnical and sciemtific books and pericdicals om
exvhange basis 1o overseas libraries,

VISUA LS AND NEW MEDIA

Provides technica’ advice and guidarce to missions on new industrial visuvals., Pro-
vides {or cooperative program adaptation and use a variewy of wisual materials, im-
cluding joan exiubits, silk-screen display panels, graphic brochures, slide and sound
kits, and related materials,

TECHNICAL FILM SERVICE

FProvioses guidance for and facilitates procurement of U. 5. technical and training
wlms for progrom use; provides represemtative U. S. technical industrial filons and
filmnstrips on loan basis for short-term program requirements; and facilitates adap-
taiien of flims nto foreign language versions for program use overseas.





