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fbi. broclnJrte 1e ODe of a ..nee of ~t. resul:tiDI tl"a
over.... tecbtdcaJ. inqt:d.Itie. OD factory .. CG••JftWestab­
11818eDts, operstiOll, ....-eDt, .8Dd.~. !be
report 18 deai.ped topro,ide CID17 a pa.eral picture of the
ractors that .auet. be considered 111 eatabJl.i8ldng 8Dd operating
afacto!7'of tb1a tJ'pe. In _at ca••, p18D8 tor actual
1netaJJ.atiom. 1d.1l requ.1re expert ...,.....1Dg 8IId tiDallcial
advice 1n order to .at specU':'.(o l~ CODdttioll8.

!imtion or the -- of 8DI' f'1rII, prodtct, or proce. in
thisr8port i. not to be considered. a rectOSllllBDdatioll or an
endorsement by the Agency tor International DnelOpDllD'tt,
but merelj' a citation that 18 tJpical 1D ita field.

**********
The original report. \lIIIUJ prepared b7 the Gidl.e:rB&seareb
!n&tit.ute, Fairhaven, Has88Chusetts, tcrtbe techJd.cal. aids
P"'gr&I! through the f'ac:J.J.1t1es of the attice of Techn:1cal
Serdce£, U.S.~ of C< eree.

!echrdoalibtormation, as well as revl_~1 1IlI8.8 provided bT
R. Pol.iakotf, lDduatrial Consultant, 126B1eventh Averme,
Rew York n, Hew York'

**********
!his report has beer revised and rewrit.ten b.Y
George ~. .ADdrevs ~eriDg Associates. IDe-"
411 Southern BldJd!ng, wasbingt4)a. .5,D. C.

For further ·infor.-.tion and aa8i.ata:Dce, c:ontact should be
lI&de with the locaJ. P.roductivit)" Center, .IDd.us:tri.al Inat.itutejl
Servicio, or United· states Operat.ions Hi.81s!cm.
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aUBBIR FLooa TILl

The purpose o~ t1'!ls report is to presnt bulie miottstfOft
for establishiq & 8DUf4cturiDI plaut 1a .. foralp cOUDt:ry
to produce rubber floor tlte.

In or<ierto DIke realistic estimates in this report, cert.;t,llQ
usumptioas are ~e. These are:

J. TIl£. costs of the build!ag and BeDeral facilities are
based on United St.ates prices.

2. Haterial costs ar~ based on sizes and spec:ifieatiOGtP
of materials used in the United Stat.es ..

3.. tabor costa aTe based on t.he average for the tudu8try
as recently p'mllsbed by the United States Bureau of
Labor StatistiCs..

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

s. Adequate transportation fac:i~it.les are available at
the plant site.

6. The plaut operates eight hours a clay. five clays a week,
and fifty ,- eksa year. Hauever. the plemt _y be
operated any desired n.umher of hours per day.



7.. :10 special provu!oa 1.11 made foE' tbe trahdn,; of ..­
per*ODae1.. It is •••"..dt,batleiU'ftf:'1" , tlraus are
paid in tlucb cues ..

A~ t.Imd value;
B.. DfJltrlbut:lcm and Ml1:tas costs;
C.. Ia-freipt.ar.ad, out.... fretpt.
DOl A&a1Distretive coats;
E.. Tax....

Uhl1e seneral :!.t_t~~ vIII be _de of eacb of tb•••
it_. for 1;;11. purpc:M:.e of COI!l1pl"t" ta'tS cost eilt:latA!iS,
adjUi c.ent sbould be _,.1e 1D a::c:o:-:J.ti"Ce with actWl:l
local costs ..

In fact. all costesi:t.r.s coota1aecl :In. tbb repcrrt
8honldbe 8(ljwu.ed eo coafom to local condieiocs.

9. Coluau. are p;-ovide4 1a the tables included in this re,part
to facilitate tbe conversi,OII o£ C08t figures to coafciE'18
vitb locai costs.

PaODUCr SPECIFICATI~I»IS

The plant described in thls report is designed to produce standard

rubber floo1" tile. nine inches by nine illlchea by oae-eightb iElich

thick. Other sizes and o:.ber prod'1ct.3 _y be produced in this p12!J,t.

but for the purposes of this report- only the Dine-inch floor tile will

be considered.

PRODUCTION CAPACITY

'the capacity of this plan.t is 1,000,000 rubber floor tiles per year

which is equivalent to 500 per bour or 4,000 per day.



!'be .anuf&t:tarlqUlllt of this plMt 15 ana floor tlu alDi lDcbu

by 01_ 1,acbe. by oa...llllth loch. Odie.:' 81M. caD N prod••, 1d.1~,b:

tbeaec....." cbuaes la cbe _Wa.
Ha.llDFACmIIII; ORItArlOHl

The acep. 1Q the MauiacturtDs of upult tile -.y tic lisc_ aad

deseX' t bedufollova:

1. I.e. materi.&1.a recelvm& and 8t.or1a& •• A %..J'bber ttl.: La really a

rubber-like Ule, .. Bur 1. S. Reopreae ad otbar elatcJilllR8 ue ..

part oftbe raw uterial. in additioa to rub&er. Pillers. colors ...

other materials uaed. do DOt present ay ~raa1 problna 111 .:oaaectlon

1iIj'lth recelvira.g or 81:01'111& bee8uae of the vol~ of _t.a:lala. claaaex of

breakage or d_se.

2.weigbio.g and cOlllpOu:adJ.o.g -- The -.11 8ize of the plaut 'aKes it

advisable to prepare the mixture in batches 1lJy weighing OJ: ....uriDS

the required amount of each of the iDgr...leata for ~b NUb.

3. !dx1ng -- Basically this step involves aixi. the fillers vitti

a resin and colors. 'the weighed.., or ~edll iJ:Igreclienhi: are tberl

combined and IIlixed in the order de£endD.ed by the fotalla used. 'Ibe

ai:x:1118 is done in a saaall mixer.

4. Sheeting and cutting preforms - Sheeting imrolvesroll~og oat

the mixed ingredients in sheet form. 'Ibi.s is followed by cutting the

sheet intoapprox::imate shapes or preforms.

S. Pressure molding -- 'I'bese preforDIS, approxilllat:e shapes. are

placed in molds" aDd vulcanized or baked.
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7. Pak1aa IIDCl ab1pp'iaa -- 1IIe flai.bec1 ttl.. are ..keel 1rl cal'toruI

of 48 ti.l.. each, rea4y ,for ab1ppiaa.

8. Htseell... c_trot. IiD.d proc.... - Laboratory coat1:'ol i.

anociacea _til all cDeae .~ cad iacluda a J*1,od1cal check 011 die

CJU&llty of t1ae fiaal product. 'f'tla 1a .. re1ad".1, 8Mll put ofthc:,

~per.tlOD if oa11 • few types. of ell_ are t'JillDUfactured.

In cutt1Ag I.'t~Sber prefcma stoek. the prefona should be slightl, thicker

anales. in __ thaD. 1thefiD:ts&ed tile or tile sbb. In each cue.

tile exact thickae•• ,. slze ad ve1pt for !:!5!! eHtlcal.a!, LOIIIPO!!!!I ..at

be ca::efully eetabl1sbed. co produce the hu. result: and; thereafter.

thesetbree factor. abould be alva,.. .:~atfully coat:ro1led (lSize" thickDesa

and weight).

follows:

1. 'rouse a cheap under-side stock :to reduce cost.

3. To use a "conforming" under...i.de stock. co adapt each
tile better to irregular surfaces.

4. To get the under-sid.e layer to adhere better.



In IlIlOldtac tl1es, tbe maxf.nma ~"tIr.C of .,ld r.l........C .lIOold

be used on tbe top side of tlle. It is ilIIJportaat: co ._ •• ilecl. _

possible of the IIOld-release solution. Also'l keep _lei .o,lutlGaa cl_..,

change fl·equen.tly aDd use a f801d 8olutioR wb:icb viiI baY•• ldata8

adverse effeet on (a) adhesion 011 bottOll! ad (b) I loss OLtop..

Mold solution fa best sprayed on the bot .,:d surface vitb .. ak­

pistol.

It is sometimes advisable to vasb the under sidea of tiles 1dth OGe­

half per cent of hydrochloric acid solut:100 in water or acetClllJe" tta_

rinse with clear wat...~. (Tbis reawes soap fila .anc;. hloce which

adversely affect adhesion.)

Alternatively, tbeundeT side of the tile _,r be driveu by a c.ODYeyor

belt under a wiTe rotating brush. Ibis brusb is Mde by IDaUIltlDg a

dozen standard wire brushes on a sinsle mana'el.

The top surface of tiles 1M" be advanugeous1.ybuffed to :bIIprove

gloss. This is done by c~rryioa the tile down a c,ooveyor belt ap1D8t

a revolving cloth buffing wheel (1SOUD.t 18 cloll":& buffs" each 6" :la dia­

meter t on a single mandrel with side flanges to hold tight).

On bigh qualit.y tiles ortlles cODtatning a li:.od grade of wax

intero.a:lly, tbese polishing buff wheels (either cloth or lambsldn)

are used dry. Some companies arrange the delivering coa.veyor 80 tbe

tiles pass under a series of infrared lamps in a t:111IDe1 before they
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rae'- the pol'uller. 1!le.8. tUDae1. '\i.u:y iii l_;tb.depeadiD8 on the

tile ce-pou.ad. the spAt! of the COIl'MyOI' aM tlIIe va: ..It:iq pout:.

the purpo•• of tbis pr.·..ting b to b':prove ,clbldDl ad to brio.:

tbe vax t,o the tile :lUl:face.. Usually it U goodpract:lce...aD

aiDa 'pre-heati:as 81'St._. t, ..... forced au feq over the tile

after it lea"•• tM polutier to cool the tile: befoze it, i. ,..-;Iced.

Por competit:ive quality tile, for tile with wufff.ciecc lateraal

wax, or tile vitb poor surface Sloss. it 1a .,isab1e to apply hot

wa. (oeesvax. ceresia, .-taD or canwuba) directl,. to the buffirC

Vbeel £1". tfJle to ti_. AlteraatlvaI,•• vax .-al.loa of hllb

grade vaxes -,y be Rlployed.•

Cheap tile; or rousb tile of consider.hl.barcl1...; or tile viCb

pits, encrusted deposita" -.ld-solutiOll aQlttliDg, 01' bad blac.lq

isSOIIIet:laea treated bybufflDg with a re:llll!edial vax OIl tt..e wheel.

These remedial waxes contain finely pulverized (300 ..h or Ie••)

pumice, rottenstone. or tripoli as abrasive'!.. these abrasives are

c:at:'efully stirred late liquified hot ~...es, then chilled to forBll

blocks ..

Highest quality tiles are often packed with a sheet of waxed paper

between each tile. when. placed in shipping conc:a1ners.. 'this is also

recOIIDended vben a cheap bottom reclaim hue isus.ed on a ti.le <so

t.he reclaim surfaee will not chemi.callyaffect the adjacent top sur­

face of the next tile). Or. alternatively, it is recOBIIlIended that



t 11es be packed with tbe tvo top surfaces together 1D a sl'1'lChdcb" and

does not contact the rough t-octOll surface.. 'l'bf.8 als01s iJIportantfo.r

spollad_ilion..

The direct materials reqUired for the; -.nufacr.,ure of rubt.er floor

tile include the followlag:

Annual
l'teguirements

Tou

Rubber (smoked
sheet3) 62

Zinc ox1de 4

Whiting 32

Clay 170

Kineral oil J

Stearic acid 1

Carbon black and
iron oxide 2

Sulfur 2

Accelerator 1

Bard wax 2

Cartons 12,.$00 (cartons)

-1-

~nual Cost
Es t&l!a~~. Act~.~,

$ 100 $ 43.4100

290 1,,160

30 %0
~~

20 3 ..400 .......................

111 JSO

360 360

215 430

55 110

220 220

580 1,,160

2,125 .,-

$ 53,,615



A plant layout tad1catlac the locat1oa of 1:._ equi,-at ad tbe

ptDf 811'E..

'l'o provide for eventwa}, mc:paIW1= the plaet site should '-" _ ft••

of one-balf acre.

Tile cost of the land 18 est"-ted at $500~

Aoae-sr.ory build'i:a& will oe required. It .llOUt. be dout ·60 feet

wide by 80 feet 10l.11... or 4,,800 square ftWot of floor ap4Ce. 'De

buildhtg may be coost.ructed of aft)' suibilDlellocal_terlala..

It is assuaaed that a depeDdable supply of electric pGIl'er ui.l1 be

available ire. public power ""ice liDes. '!be totalcoaaected 10114

is about 112 kilauatts. On. this basis the ....1 cost of power 1&

estimated at $2.240.



BTU

ft'ZL-
'rbe fuel requirements fen' till.. pl_t ue .lItla.ted at 3.000 ;rell..

of 011 for beatiq, "~Jlc.d"'1aI ad cateocla' 4:tpa'acioa..

fer t.his plant.. Local builders viti pic-It up -11I7 t:Ues tlk.. INq at:

the ':actory.. Deliveries to dealers and aut: of caua parch_er••:111

est.&tated at 60~oaaperWOllth..

.. *****.* •• *
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1\.....,....,.0'11 .b .111 vitb apna

".ctal_lll

~ cutt... : (prtillfOflllt)

co.t
lis_tid Asbill

$ 12 t OOO _I"

10,000

300 -
',,000 -

600 ..
2d a9 IUU_

, 30.400

1.. Thealur:la. laqe O..S.A.. fact..,. ..lei b"" preferabl,. a

:..... ~"",t but the cost ad I¢Od;weti"ttJ' 1iJIOUid aot k

b\d.lt: two-roll 1Iixer. A _. _II viii eene... A 1.5 bo.E:.-

2. Sbeet:1D8 all! - 1hls is a stndud tlJO-roll mb1Ieror plastl£':

:atll with cast i.oron chilled rolls or steel rolls (bardeaedl;

r..h~ st~l rolls ue to De prefened.. '!'be size of tJJese

-10-



&Cout SO" 101:18. 'lberolla rotate at:tba ... speed ...- ...n

frlctioa ratio.. '1'b:i.8 11111 viII require about a 50 bol's..-u'

_tot.

3. ftyelr&\lllc pr III curia& rubber flOOE' til•• a bJdraul,ic

pre:'8 should prO'ltde sufficient 1)1'...... to ct.. the ..lei

.,1th .. flub or overflow aot over S/lOOt» of aD iDea.. la

1IlO1dlas tadtvidual tilu ('" x ,.~), the pre.s (.. tbe

1IDld) equ1paD.t .bow_Id be such as to produce a tl1e of

ua:l.fona th1ckuess. '!'be dUfereoce m tbic.... of a

9" x ,-- (...ured ID four corner." C6::\t;U' of one .Ide and

t':'t exact cencer) .hould DOt aceed t:vo or three t:hcr.....andtha

of all inch.. Ie -oldiDs laqer sheeta (361
" x 3S~" or

48·' x 48"). the --..ured difference 1a 'thtcJmesa (four

comer. t cent-er polDt of fcur aidea ancI exact center)

ahould not vary over five thousandths o:f an inc:h -- dlf­

fereneebetween -.xt.. ad _ltd.. rellllliDp.. 1be ~e••

plates.bould be checked vee!dy nth an exact ateel strai&bt­

edge to deteraiDe trueness of the platea surface. Any teadeDlCY

to curvature ahould be 1Dvestlgated aDd corrected at once.

A large diameter raa (18" or eor.re) aDd at. least. 300 toaa

pressure are reee anded for -.ldi:r.t& yard-square tile

alaba. Such a preaa is beat. equipped v1th tile fol1~

valves:

a. tov pressure for raiaiDB press almost to coataet

!MJiat:.

-11-



b.. B:f&h pr•••are aeedle val.. fol' _t~t.1cal:l,.

aDd .1ouly cloeiDa pr.....

c. -lib pr..sure for bold1lll .,lda closed durtaa

cun.

d.. D:l8cba'S. 9.1ft.

4. 1101_-

1101__,. he .... .0 that a .iDale '·'x ,.. t:l.le viiI be

preaseel at at.... !b.eJ 11&' ~: __ to pre.s sever.l

til•• at .ODe t.... "l'bae laqer __lela _., be for aiDe

ttles 01: 16 til_. t.ba 1u'Ber pres. be:f.DB 36" X 36.-'

'Ihe bottoa side of each e:-vity boftea, ..se so the c.11e

viiI DOt have a noDt:h surface. For this purpose the

surface of tbe cavity is of:.ea stipple.. pebbled. cross­

hatched or otb.enile pattemecl for bet:ter UIltt.loa. Also.

thebott.. of each eavity _,. caatata a _. trade~k

or albl... Iadlvldual -.1_ are of ';QIOI steel. hiPl)' polished

aucleacb It!!e cavity is au:n:ouadecJ by a cut-off edge and an

over·flow groove (seat-circular :In cross...ect.i.oa. about: 1/8U1

wide x 1/8u deep).

Slab ..leis (alternate to tDdlvidual .,lda) - Host CC&iiilOD

today are slab tile .,lds productDs I:lab. about: a yard or

a _t.er square. SOllIe ;:mlds are 42·' x 42·'" U u x 48n and

SO«l X SO. XI t.rger slab ..Ida are seldoa used. although

SOIl'IIe cOIIIIp&D.les are produciDg slab tiles succESsfully OIl

·12·



belt-type pres.ea (pre••e3m 8....) to .ake ttl.. 38" .­

40ft wide x 4'" 6', ":t 12' t and loaser. Slab '!lOla should

be carefully made of excellellt steel aDd lid&hl,. pctl&1HlG

(em top side). Ia _ny instances, the top of the 81ab tll.

mold is cbrone or nickel plated or, alteraatively, the 1Jbole

top part of the mold !a _de of staiDles. steel or nickel­

clad .teel plate. Slab tmlds are aade sl1gbtly over sJ.u

to allow for cuttiDg. Ivery precaut1o.l .bould be .... to

keep the 1:opmold surface (tbat Is, the surface that pro­

duces the top side of the tile) clean, pctlisDed ad free

of marks or deposits.

5. The cutting preas is a _II -.del 420
• aut.-tic tile

cutter and viiI produce SOO tiles per hour. with aa ex­

perienced operator.

6. CoaIpoundiD,g equi,.ent .. '!his will consist of ODe heavy

weighing scale (floor type) of up to 200 pcJIDJd$ capacity

and a smaller" 1IOre accurate" scale for weiabiDa colors,

which viII be about ten pounds capacity. Various _tal

cont .. mers J benches and bins are included.

7. Band cutt.er (used for preforas pria.rily) - 'Dds is for

two cOUllercial t.ile cut.ters vith a varaing, steel plate to

soften tile slightly befor·" cutting. the tiles produced

by a hand cu-..ter are not as accurate and the edges are Dot

so smootb as those cut by a cutting press.

-13-



Laboratory· equipMDt -

nevforaalatioDa aad.·_tch1ns colors ..

A plastometer. glassware. tbera_ter, and tuters are.lao reClUired_

Es t t.ted COl t of a1&ce! laneGU8 laborat:oryequ1pllent -- $2,.500..

Item
~

HUllbeT'
Reguired

Unit
~

Cost
Esti18at:ed Actual

Desk and chair

File cabinets

Typewriter

AddiDS -achine

TOTAL

1

2

1

1

SUPPLIES

7S,

ISO

$

$

150

150

ISO

IS!

600

Item
~

.Almual Cost
Estimated Actual

Lubricants aDd hand tools

Maintenance materials and repair parts

Office supplies

$ 100
r......

-14-
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DII:BCT :u.Bal

'IIuIIlDer Iourly ADDual co.t
Occupation Iteguir!!l r.te Httaate4 kt_&,...

Hiser 1 $1.50 $ 3 10000

CoIIIpOWlder and storeaaaa 1 1.50 3,000

Sheeter operator 1 1.50 3;1000

Calender operator 1 1.50 3 10000

Cutter operator 3 1.50 9 10000

General operator 2 1.50 6,000-
.

TO'1'AL 9 $ 11 10 <:00

Occupation
Nullber

Required

1

Hourly
Ilate

$3.00

Annual Co$t
BatbBted ktoal

$ 6,000

The 1MD8ger buys. sells. keeps books and sUPervises the !!iDe

operators.

-15-



OMertptigp

Building

Production tools and
equipment

Other tool. an~

equipment

Furniture and fixtures

DEPBECIATIg!

Estimated
Coat

$ 16,800

30,400

2,500

600

Years
Life--

20

10

10

10

Aanua1 Col; t
Estimated Actual

840

3,040

250

60

$ 4,,190

ADnual Cost
Item Estilaated Actual-
Depreciation

Indirect labor

Supplies

Power

Water

Fuel

TalAL

-16-

$ 4,190

6,000

1,000

2,240

300

300



Direct material

ADDU.! C:ost
fstimatef! Actual., r~

$ 53,675

Direct labor

M&nufacturing overhead

TOTAL

PIlED kiSETS

27,000

14,630

$ 95,305

Cost
Est.iJllated Actual

Land

Building

Production tools and equipment

Other tools and equipment

Furniture and fixtures

$ soo

16,800

30,400

2,500

600

TOTAL

-17-
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Coat
I8tw.ted Ac$:Hl

Direct materials

Manufacturl118 overhead

Reserve for sales co11ections

TorAL

30 days

30 days

30 days

30 clays

$ 4.500

2.300

1.200

11,700

$ 19.700 -

Fixed assets

Working capital

TOtAL

-18-
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Estimated Actual

19.700

$ 70.500



1'be current selling price, f.o. b. plant, for rubber floor til.ats

$0.14 per piece. ":he aaa.ual production is 1,OOOsOOOtlles.

Baaed· on tIIese figures,tbegross aanual sales woulcl..-.uut to

1,000,000 X $0.14, or $140,000.

Item-
Estimated

Cost
.Actual
Cost

Direct materials $ 53,675

Direct; labor. 27,000

Manufacturing overhead 14,630

Total manufacturing cost $ 9511 30S

Interest on loans 2,200

Insurance 200

Auditing 900

Unforeseen expense 3.195

Toul admitlistrative costs 6 11 99S

sates expense 1,800

Travel ll bad debts, discounts and
allowances lI freight-out 2,100

Profit before taxes 33,800

Total annual gross sales $140,000

-19-
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A J"eClIl1alUOD. t01'll de81gDed 'to proride aacurate ,records•.•~ .•~
eDd.1D41cate the p;IrJ08e ~ procw:~ vlth the 1east_~ o1't-tIIe
8D4 ettort ia abOVIl OG'1ibe 1'o1:LAdD(c" page ..

Thl81'orabU8I1. account mwbe m-eech ,1iJpe '~. tbeftZ'iOWleapeJJ4i..
WreiIJ .vhich .......ser. V1U renew 111 de1iaf1, ..thqOJ:'~,lD
orclerto.coatrolh18 a;penses.. sc.e 1te11a" r1Ch ... jOWr .....,....,

are~ UDder ccmtract eD4 8ft -~' checke4, ••re1'e:reace"~J&OIdib.1.J'bUls. For 8b1pl:1ftcation, 1...... (..ned ViA. an_ten81t
bel.ow) are adtied. .:trta the parcbase requi,d:t1oo...' 'far:l.dlana. iD.tbe
laborcos't8are -il¥ reriewed b7 -,.Jnat-IOil ~ thePllron~.

!'be. 81apl.ifted. 'tJpe ~ COIrtroltbWJ pro.li1ea, JlI'Iah~ certa1D 1:J:Ia.t1:llle
-:mager e8D t'O.II'tro1. expeudt:t1tl'ee prcapt.'q'.

Pollov1Dg the requisition fom, a .sapJ.eYOQCber check· ,IS .~..
Vou.cher check& shoulc1be useel for the~ of' aU expen41tw.oe&­
the appropr1ate book accowrt. D18Iber 'placed OIl each YOQCher ..

At. the. end of each aorrt.h the NMpr wUl, receiYe a 8'tat.ent ot .• a1.l
expeDdl:tures broken down bT .1JudBet aeeouDts.tt the apeDditmea ea­
ceed.1:hebudget.ed 1RODt.b:q allowaDCe8 of'.8IV'.~ the accomd;s, .i:be
bookkeeper v1ll ,furD1sh t.be WI8I1JI&er. 1I1th a .brea1t-e1ovD 01'.&11 expen41'"
t.a~8 relat.1ve. 'to the1JLldaeted acCOQD1;s ear:ceec1ed.. All tbese SUPpori1DlJ
dat.a can be s9CUred b7 reference 'to the prrchase requ.181t.10D8 a4 the
check vouchers. Thla re:terence V1ll eDBbile the WI8I1JI&er to detendDe
what. cansed, the over...expemU:ture and take! cQr.rect1:ye act1on.

!fat. aa;r 1;:Iae dur1Dg each :aaoth It. beccBes appsreD't tha'tex};leJ.u.turea
vUl exceed 8JV" of the 1JudBet, accmm:ts, the bookkeeper.v11l. brlnstbi8
'to 'the at.'tent.lon of the -maser :for his1Df'O'nIatlon and action..

10 Administrative
20 sales
30 D!rec't Mat.er1a1a
lao SUpplies
51 PoverII'
52 Vater*'
53 Fuel.
60 un:.toreseen Expense

(~serve Aeeount)
11 D1:rect I.abm*
72 Indirect. ,I.abm*
80 ,Depreciation

(BeserYeAccount.)

$--- $ 311
325

4,473
133
186

25
25

266

2,250
500

350

AD111J81

!!adget.

$ 3,800
3,900

53,675
1,600
2,240

300
300

3,195

21,000
6,000

$---
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R.>W. MiTCHEL.I.MANUFA¢TURINGCOMJlANV
t4aaaonOItT'M.T..ICT. I. I.

v
ANYWHERE, U. S. A. . _,.-.No. 10000

PAV",,,,,,,= *_ ... _.
.,OTHI:O"OI:"O" r

. =- =_-.. DOLLARS '_»we ..... ""
i

... VI.MITCH...... MANUPACTURING-COMPANY

~ ~

TO FIRST· NA.TIONAL ··BAN'J[
A.NYWIIBRB, tT. S. A..

,~jW

Aacom.UUMBIR

''I SAMPLE CHBCK
,iI;:c'l':m";'.:#<' L;:;;~~ "", ,'"0< _,J;fi",_, ", .=

ylC..........

a.p18 voucher obeok to be UIM tor til, "'0\ of
all eXplIIl41tuNI 1n cOlUleot1on With IW1pt COIltrol.

R. W, MITCH_La.. MANUPACTUIIIINCI



'1be &en'1ce" or prof'eulO1B1 eng1DeeT8 ar, 4tN:1:ndl1e 1D 1Ibe
des1p or tulsplaDt., ewn t:hcIuP 'tbe~ p1aB 18 ..1'1 ..

A corTeCt aea1p 18 'e 1Ib1cb prO'lde8 the~ eeor....
1D tbe ~t, ot fImds aDd es't&'td1&bea the bIIl1d.s ot ope1"'a....
'tlan tha't V'.1+l be lAOS tprof'1table 111 tbe begirudua C'I1 v:Ul
also 'be capable or expe11810n Vlthcu't exp!D8lft alt:eJ:at,laJ.•

1be a4dt'eS8eS or pro:tesslOiD8J.~ 1Ibo spec1al1ze in
1Ddu.stnal desip, SGI3 or~ .. be '!II111i. 'to UDC1er__
suet vork on 1."" cost. proJeet.8 overseas, caD be seea:red. b7
re:te.re:lCe to the plblished can1s 1.D var:laas ens!neeriDs _f,~f;·..

!hey JIlRIf' also be reached~ tbeir Dat1cm&1 argIIId zatlCla11.
C"de of 14dch Is the

1Iatlaoal Soclet.y- ot Proressl~or:aJ. Fns1DeeT8
202.9 K StreetI Borthvest,
1las!rJngton 6,D. C..

I4amlf'8ctUrera of iDdustorial
Vith t.be desip !mel 1ns'ta]Jatioo i\.r-:e.ir special.ize~ Frcduet;s..
ihese JI8I1Uf'acturers &l.'e usuaJ..q Vi] ling to glYe ~tiYe
CUS'tc8ers the beneftt. oEtec..'m1ceJ. d'ri"ce b.J' those~ 1:0
de1:endning'the rml:tahU11:;y rd' :t.beir eq~paea;t in 8IQ' proposed
projec't..

!he e¢pI.eD.'t manufac'tUrers also 1moIr, aDd eaa. reo MIIieFllld.
professional eu,glneers in prtY8te ~lce, 160 are villi. aDl
able 'to provide approp.t1ate a::JIbNJ:tiD8 :sern.~..
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"JIIIG:

~ .. 1d'er1or ..,.:11_ ~ ;pzoc1IIc'~ tile· 1nItd.
~. COII1d~ ..:I..~ 1:1:18* __.be cBmea1t, to
co.Pt .td.th.later. 1'0 &'f014 8aCh poIIsDUlt.1ea, .tIIe ....'. of ..
~t II'boaH be~ at all iaN"~ tIIe·1;;Iwlldll8
;per1OI.

III ........ e1dll.a~·1IIIJ'be Dd.,J_1e 100&117. III otaer
... aU·tbre~., to be •

t:t !dt1l1el1~ .-dlule, ..... tra1:d1l8 1IaIId4 ...
• --•.\1r uu... or or"", 1'oJ.J.oIr.tas _.oa.:

A. tt tile plat 18 4e81pe4 UI4 m.ta11ect _ • JIl'llj;6:ted
enstMeriIlS :t1zII, the ccatzact II'baaH be~ U
:P08db1e, OlD a taI'D.-lre.J 'buU. Qa. t1d.s bada the CCDtNc..
tar ._ to~ the plat 8D4~ tile cpa111:J'
aDd. ._at.t:t7 ~ tire proiJIIc\ statecl 1D tile CCDtnct :far ..
epeed per:locl at~. Pacb. ccat~..14 .....
aiIequa'"~ 'tra3vtJ1IL 81.. fUU ...t1V aD1l CJ..'1811,_
coa1ci DOt be proIaced ~1:b ..~ O1WIl,'JMtlca.

B. ibe eIIS!-ee:1.DB ftBI tIIa't c1ee:lp 1l1li1 :I.Mta1Ja tbe~
C8D ,..1]7 __ 1iiI:'8JD'I. 81.'1W1W'.1I111U to 18ft _ ~
~ :far 'l:indDh"l' pu:qN:le••" ill ..~ :lJlc1II8'tz7 tbe:t.
prodaacea the _ t.Jpe or proCIuct. lJb1a 1al1d JrOiJAe
'tratDt'DS for the lreI' pe....l ."lle tire p1a't :Is be1Jtc
1ute11erl. .

C", If Del...... o~ tile~~ 1sJPl811q.e, .....1'lfte4
CI4 e:qrerle!JCe!1 1Da1'ridpe]s 1lbaal.c1·.be ..l~. :fbr tile _
poeltioaa. e1ULerpe:~ or.~, 'to pe.r:fc:ma
the ke7. operat1ana ..... auist iD 'tn.1nhw the OI'pldlattca.
fteD U tbe.r .-t be MCUl'ed <*ta1c1e 1:JJe c:caa.do:t:t ..

D. !be -apr sboald hae Jeers ~ succeaafU1 experle.oce 1D
tb18 1.iJpe or bdld.De8lJ ..... be~ f1II8l1fted !n all ._
of __...reat. 1nc:JD".tQg the ~mtD8 at ...~_..



.SAPBl'f:-
1b.ere 18 aJ.lf'a)'$ <1aDpr or acclden't aa4 1IIJ1U7 :1D ...
1nawstr1alplaDt.. Bec.awse ot th1a, Ute~~
take spee1:t1c action to hrills tt» the atten't1011 or: eaeh
emplo)'ee the 1JIporte."'lce of safet7 precaut1oa8 aD4 in­
tel.1:1pnt first; ald.

Practlcal.l3 all .ech1Des ba'¥e~ appl1tmees, G4
the_~~d see tbat.· 'these are 111 SOod wrki.ng
coml1:tlcm em:l 1ilJa't tLe operators are -.t:1D8 :ftlU use or
tbEII.

In e&UUon 'to coastar&t. vatc!J.f'al.m!ss to l18te S'4D'e t.hat
all practicable saf'et:.r precaut.1ODS .&re takeD, t!rst aid
supplies sb.ou.1d be readl17' available. ODe~
first. aid kit. should be -.tats[Del! near the· --ser's
oft"ice, and others at appropriate pl8ces tbl"OUlbcut the
plrmt.. SolIe of' the eaap!o:r'!es shcJl.Ild be 'tra1Ded 'to ~­
vide t1rst aid service..

ib.e use ot aec:1&mt pot'ters 1U the pJ.c:nt. bee proved to
be or 'value in reduc1D6 accidents.. :It is:r~
that saeh posters be used, and tbst .-e direct special
acUon be taken b7' the ~r, at. .least: QIllCe each DOIIJ;t!L,
to br1bg to 'the atten~",lOD·{)r ,,;'ll pez:1Jom:ae1tbe :bIp:lrtaDce
of $&fe"ty' precau.tions ..

A .fire brigade ~d be establ'lshed ad eacb JlIlEIIber
'trained as to his re8ponsib1..Ut;r in ca&e of r1re. Fire
cL.~lls should be cODducted periodicaUy.

It is l"eCQllDeDded 'tlv:t the emp.loyees be en~ to
offer suggestions or rec~d8:tians relaUYe 'to preven­
tion of accideD'ts, raaaval of' fire bazardsaDd~
general int.ereS't ill aJ.J. saf'e'ty :tac1;ors.
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'!bere an other UIpoI:taat.. aultJecbl, ahouD "lOllI, cba~ .1aoa14 be fall,.
....ciptect .. couidez'ecI. Iafonat.toD OIl chae __Jecbl ill __1,1,.
••11abl. fl'o. ncb .ourc.. .. be IOMC_lt apacta. eapor:cera
.ad UIportee., whol...l ...,·c.call tI'_,..tatloac~ _:1
__fact......

1. An all _terial.... ..,,1.... avallU1. local1,.7
2. Is the local _tulal ....t c...tf.~1••t
3.. 111 aatlafact., dell"." of local _ceriala ........t: r_-o:

.ble prieut
4. 1Ibat: _c..ial. ad auppl1a -.at be UIportedt
5. .e tile,. ..ellable ill ....141 ..ckea at cOlIIIp8tlt.l". pr:1ceat
6. Would prOllllP~ ..11".., of iJIpoz'h4 _cecula llea ...

.....eeI .0 cbat. taq_ 1aveDtor1ea 1lIOII141 DOC kg'

1. 18 chele elnad,. e ..... for the product'
A. Who an the prtac",l CODa"'_'
B. Illo era ,.....1. _ c .7

2. ... til i_ad for the pNduet. DOIr aat.lafW'I
A. B7 local pl'Odu.etioat If ao.....t is the _1_ of _1,

product1oll'l
B. What perc_tea- of C_Ullpt.loa. Ie filled 11)' local pcodac'"

tlOD?
c.. By IIIpoI'tat If .0, wbat Ie the YOl_ of 1 Iaporta1
0.. Vbat perceDt:aae of COUUllpt:loD Ie _t b7 t ta!
B. Fra. what: areas ar4ll! iIIport:s deriveclt

3.. Vbat la the eatt.&t:ecl "ADM1 iDer_e ill local c.....t.1OIl 09U
the aezt five years!

A. How vere such. esti8ates -.le!
B. By refereace to official fqua .. popalat.taD ~_th.

fanii} budleta, UlporU, etc. t
c. By c..u1tatiaa with. trade or iDduat:ry...tattles•

..soclati... bakers. co_uclal hous.,. 1IIao~len.
retailers, lnCluatrial C......... ek.l
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l...COU.lc:t the ·product e<zrpete in apxrt -.rke'ts OlD 1:be 1:NII818ot
price, ~V ·8114 depeDc1abU:1:tJ' or II'I1pplJ't

2. Canexpart Jllll'ket.s :tor tile~ be .deYelc)pe4!
3. If'80, 1D vbat 81'WS 8114 :in vbat. am.;] YOl_et
4. lIJa:t proceduros vould be neces:!18Z'7 ·to deYe10p ex.pD't .-keu'l
5. lIJa't W".1ld 1't cost!

4.r~ the prockIc't 1s~bel.~, CaD the exist:....
and est1ma"ted f'U:tu:roe local.~ a1b8oJ:b ~lQD o~ the
new p1aDt vlthcut prlce-e:u:tt1ns or otIaer cu..1oaatiOllUlf

,. WOUJ.d the es'tmated sales: p..'1ce. 8D4 quall:tJ' or tile .. pOdlllct
__ i't CtBpe'tl'tlft Vltb aD~ equ1..:leDtt

A. After adJusting~ to local CODdi'tlGtU,le the
es'tmated 88les price or the· proc1uct so .... ttia:t.
tarirt protect.lon Is DeCeS-r.J to protecto it·f'raI
1IIportat

1. In calcula;tlns· \X)8't8 of the p:rod:uct, has adequate~ce beeR
made .tor the expense .o~ a sales deplu'tuaeut, ad'fe.1,·Usia8 U4 .~
IIOt1oo 1;t...:t II18bt be reqtI1redt

2. Do~ prejudices asa1nR loceJ~ -.au1'actured proiJaC'tt$
ex18'tT

A. It' so, lII:\Y't
B. Vcr..ald"the,y a.p,pq 1;0 ;,be new procIac'tt
C. If so, hcnr CCUJ.d th.e1" be overcaDe aDd 1iI:Iat

lICUld 1't cos't 'to do so!

3. Do ..-ke't:.og and d:181a-ibuti.cm ftlcUiUes 1'ar'the pnXIu.ctI!S18't'l
A. It'~, C8Il~ be set 1lP1
B. 1118:1:, vou.ld 1t coat to do so'!

4. Will the :pJ"Odu.et be sold to:
A. lIlo1eaa1erst
B. _tat!erst
c. Dl.rect to c~r!
D. Other 1ndus'tr1est
E. ~tt
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1. ... ... tareiii' ....... (.... 1D ...... OUZI811C7) 18 nqq1:N4 1iO
1J1POl't .*1WZ7" equ:l~ 8JJ4 811RPU-:

A. saw ... 1l.ftip (l1li4 :lD 1Iba'to ounea:;r) SAl
nqa.1.ftd. tor til ]~~....~-
~., 108M aetI_tect to iJIIQrt _O"S...,. ...
MJI't, or !'or ..,... of l'OI'II1UI18 _ 'lMbate&l '1....,

B. BOW .... t'ore1p (8114 :bi ....... ..11IlIIIII') 1.
nqa.1.ftd. tor , ~n ~ I'D -.ter181a IIDIr~

C. ... are .at, ]ftINI........ .....mae 81111,
in "II!IIa't earreD01ed

D. Baa care1Ul OCU14eJ:'aUOIl ---11'" W JlQlal1dU1I"
of~ 1D 1M f\:Ire1p or ....
1oca1 CUI'!"'"

B. Baa cueroJ. oaaa14erat401l ..... ill'" wtlle JQAI1d.1:1\f
~ 'apart caat1:'Ol8" or J:e8Wldlc:ll* OIl· &WId]aJd13tiee· or
:tore1p ..... _ ••aaz:r to 0..... tile 'badDeut

P. ~be_ft:•..waa1d tile MIl ....:1••• 1lI.dJIt:c- .......,
1D. 'tbe use of 1oea1 N8' -.ter.IAI1a: 1Jl -.1*0_t IIIl4 1D
~

G. Do depeDd8b1e :tM11iU.. a:lart .1Qr~, »OJ....
f'Qel., .-r 8IId~
(1) If' DOt, C8D ~c1eftGr1eDC1_ be eJ:IId,....
8I.U8~

(2) 1IIat 1IOQl4 be t1'&e coat wc10 IIO!

1. III there _~ JAbar ans,ppq~ tile p1-.'t locaUGD1
A. If'DOt, haW CID tile probl-. be80lYedt

2. can the probl-. or 'tndn :tD8~ ...... :aft .. lIQller-
Y'18or'7.~be solw:d1

A. Also, 'the t.ra!nJDg or s]dJ'" ]Iabort
B. Is 1ieCbD1cal 8d91ce ant ]able 1D 'tII.e locaJ:t:trt
c. It DOt, 1iIbere C8D ..... "A obta1J.led aDd 1III8:t 1dll lot cost.1

1. Do ex:lst1ng labor las, peti&Wt regala't10118" laB aDd ...
mar est.alUtm.entot new bas1ne8a1

A. It DOt, caD exia1;f.D& ob8tac1ea be z.-eeI!
B. It 80, hoIr aad 1ibeBt
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1. 1'eoJm1C8l e4Y1ce OR 88lect.1C1l or .old...,. aDd efII1~;.

A. III ae1eo~ tile .-eM...,- aDd 8CJ.Id.PlID' be tile
D8V pl.aart> 1IIP:fe. :repatable 8D4~ eastll•••
aa4 tec1m101aDs beea COD8Ulte4t

B.. BaTe tlw7 beaD. .aake4 1br a4Y1ce 011 the .n lI'Q11a'b1e
'tJpe8 oj. ••cb'lNrT ad. eqa1J11lut b-. 'the p'ooe- ...
1oc.l1t"jt

c. BaTe~cere~ ccaJ8"Cl COIIta or "I'al'i0ll8 .,.u.8Z'IIt
D. Cred1" 'temB oftere4 parob• ....,

J'I!fl!CIAL B.I!IJDUI!P'J! OF !Ill 1'lINJm:

1. III e~1D& the coR or tile proJect, lIM care1U1 oaaa1tJeN-.
tiOll been pwn 'to:

A.. me fd'1ec't CD coete ot del.,.. 1D CGIlS.......UCD achedul.t
B. III c1el:1ftl7 8Dd. 1JuIta.11..8ti0ll ot_dd De17 11114 eqatpilll'drt
c. In 1aport Of eaeeattal raw -.1:er1a18 eDC1. .,.u...,

2. In ca1..cula't1Dg cash t:tc:. .. lIO'l'kl.Ds C8Jd,.1:&l Nqa11 ••ate, ..
ee.NfUl eaD81derat1cD beeD. 8lftD to:

A. II&1.D.ta1Jd:D8 edeqa8:te 1D'teDtorlea of. roD -.te.r1&1a!
B. Suppl1ea" spare pe;rtat
c. S8aeona' :tJ..uctua"tcaa 1D tile 1Jwd.J:IM8t
D. ,.. tJM requ.:;.1'e4 to 11CJ.1d._. creaL" -.lee to

C!WI'taera 8Dd. bid aebts!
E. DIe period DeCe88&17 'to set tile :rle1llt 1Dto

proltucUOl1!
F.. cash reqa1.l-ed to~ 1'ta pr1Dc1p1e 10111U't

j. If'the ecoDIIQ 18 1D a period of 1Dt'1a't1..~ .. :ran allen ace
been II8de far the 1D:r.I.ueDceot ri.81D8 :Pl"1ce8 eDl .... OIl tile
coa"t of the pro.1~ IIDd CIl lIO'l'kl.Ds cepJ:tal~'

1. Bas i't been possible to MIte arrans-Dta nth lacal ....Jr. to
nJl8DCe short-'tDIe lIO'l'kl.Ds cep1tal~ of tlle1laaiD••'"

PIlWICIAL PIM:

1. Baa a den.m:teplan to ftDllDCe t.be proJect be....... a:a:tt
A. Is suUicleut cepital ....... , able }oca]l~'"

B. U llO't, vba't 18 'the plaa 1;0 obta1D the~
capl'ta1.!
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BDLIOGIlAN,Y

Textboob •

"lD.trocluctloD to lubber Tecbaoloay"
IeIlt" by lfartce NortOD. .553 pp. 19.59 $10.00!
lleiDhold Publ1ahiag CorpoltattoD
430 Pu'k Av.....
"'York 22, Y_1t

AD. iDtroductloa to the bale upecu of rubber
techDolOU. The hook accGIIPl&bM broad coverale
of the .abject.

"BaaiDeertDa td9. lubber"
Hited by Valter B. Bart.. 461 pp.
Tabl.. aDd f.llU8tratt.cma. 1949
HcCr....l1 Book ca.paay
330 vest 42cl Street
... ·York 36... 'York

A C0IlV8Il1eD.t .ource of teebD.ical iDf.-tiOD
coacen1al practical uau aacI applicatioas
of -.lded piece. of J:1Ibber:.

Periodlr.ala -

Rubber Aat- Haathly" $5.00 ill u. s.
Pamert_ PublishiDa ee.paay
101 Veat 31st Street
Rev York I, Rev York

Rubber World Haath1y, $,S.OO 10 U. S.
Bill Bros. PubltahiD& CorPCKat1Oll
386 I'ourth Avenue
Bew York 16, Bev York
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Coa1."teay:
Clearfield Hacb1De CoIIpa11y
Clearfield ~ PeDDaylvaa1a
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