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: for actual 1nsta11ations will require expert engineering and ﬁnancial advice in 6rd‘e
to meet speciﬁc local conditions. : A ~

i ,Mention of the nane of any ﬁrm, product or process in this report is not to. be c‘ ;
e ‘sidered & recommendation ‘or an endorsement by the Agency for Inte*‘national Develop- i
, ;ment but merely a citation that is typical in its field ‘

;\'This report was prepared by Iohn F. Holman & Co. Inc. i 330‘* Shep‘herd S
Washington 15, D. C, Technical information and review were provided .
 Carlisle Tire and Rubber Co. ; Ce'*lisle, Pennsylvanie, and others Iistedf:m-the
: ;acknowiedgments. P N ; e ‘

' “U,For further 1nformation and assxstance, contact should be made with- th:’l mcal Pro—
: ductivity Genter, Industrial Institute Servic:o, or Uni’ced States Aid Misaiong .
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ed here are of the pneuma:tic type ‘that requixe an inner tube. ‘This u;a*at is ass

gzcyciz TIRES ‘AN’I"),TU’BE‘S*_; -

: INTRODUCT;ON o

5 '.{'he ;nanufacturmg plant described in thls brochme is designed to produce bicyr" '
-made of natural rubber at the rate of approximately 500 000 per year. Th ires : 3

~duce natural rubber tubes at the same rate' ‘as the outer cacings. Tire size 1s assumed t
E be either Zs—inch or ZB-inch diameter to :Eit an adult size biuycle. Do nte

It is recommended that the: tube valve assemblies be purchasou in larw Iots rmm spec
. ialty companies, ‘Jalve making machinery is expens.ive, and has very high production
 rates, Therefore, its purchase generally is not considered a sound mvestment fczr anv

the largest manufacturers ovf pneumatic tires. . ‘ cRL > Gaetir

GENERAL ASSLMPTIONS

‘In order to maxe realistic estimates of annuai costs certain assunptzons have
~They are* , , ‘

1, That adequate electric power, wa’cer, and sanitary fac' ‘ities are
 available at the site; e = .

24 That adequate transpm‘tation facﬂities are avaﬂable for moving
o suppiies, . . e

3. That there is an existing market large enough to absorb:; “th
'production capacity, , : e

4, ‘yi’hat ali costs for buﬂdings, equipment, matenala,;"“ ‘




0 ; ,3’ L

5.
.',Inspection and paf:kag,m gm o

 Mixing raw rubber.

 Rubberized fabric and tréad or Oduc:"on' S

Tire buﬂding‘, g

Tube production.




sethe toughness ‘oi the bea:l c‘to(:k’ lﬁ:y}»Exact fonn 3 kﬂl:cha ge ’wi

\tions are claseiy coordinated

' In a plant the size oi the one under discussion, two 50—— or 60—”"
fgfthe machinery common tc: both cperations. f S




The gduction of beads for the edges of ?bic _zcle tires requires two materiats. One is nop-»
per-apiated si:eel wh'e, and the other S.s rubber bead wire stock prepared in the mjxin 'ope‘

“Ihe mbber stack is passed through an em“der and k‘fmed imo a long narrow Stdp“ Thi
*rubber strip and four strands of wire are then fed into a series of rollers and the rubber

: j"}pressed around the wire to fom a ﬂantinuous 1ength of head material

e m bnad material is cut 1nto piecsas approximately as mng ‘s" the cirﬂumference of a bif cle
S ,txre rim, ’i‘he pieces are bent into hoops and the ends bound together with rubbe: : tape.
' These finished beads are then stored on sr ;all carts until they are needed in th ‘wire buil
1ng operation,‘ s T L 1 :
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o bias f’ut*er. »

(0 ’fhe wo:ker at each baﬂdmg wh , Lmust perfmm*hiskta







Lo Equipment ;
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o Calé‘hde,re

Extruder for tire ‘tread

: cBead insulating setupo
_Bias cutter. '

K'.,iBuilding whee‘ls;y e e

quring moulds (tire s)

Curing presses (tires}

zed fabric. .

- C ose toleranc > extruder

e \:Produce ‘ beads oo
~ Cut fabric on the b
. Lay up tire compcnents
e Vulcanizing treads.
Vulcamzing t‘ ‘be, '




ature is kept above 75 degrees l.‘-'

Calender

‘The c'alender is a large heavy machine with three large ronerst A continuous strip
ubber from a sheetmg mill is fed into the calender w1th a continuous strip of dry clo
‘the two strips are’ pressed together under great pressure from the three main roller ‘ :ln
celender. The output from: ‘tt'is machine is a*strip of rub‘oerized fabn ~,;that is. rol ed up,, niC
‘stored until needed on'the tire,bmldmg lme. “A strip of impervmus duck cloth is placed o
"top of the sticky rubberized fabric as 1t comes out of the calender so that it wﬂl not stlck

”ogether as 1t is rolled up., : T s

}.'.‘xtruder for 'l‘ire Tread Materlal

The ttre tread extruder 5s a high tolerance rubber extruder that holds its contmuous output
trip to a close thickness and: wxdth dnnensmn. An automanc krufe working on thlS machi
uts material for treads into stnps of the proper length e ; B ,

. /Bead Insulating Setug

”;:m most bit::ycle tire factor les th1s eqmpment is put together by the: plant engmeermg staf

: f’ ‘;It consists of a simple set of squeezmg rollers that press four copper—plated steel
into a narrow. stup of compounded rubber. The output stnp from these rollers s c‘

proper lengths.q These lengths are bent into hoops and the ends bound togetherfby and “U’
: 'cured rubber zs’ used to bmd the ends together. Fa :

JRubberized :fabric passmg down this line is cut at
. rknlfe. The knlte is suspended on a horizontal rod

'the; tahle. The knife may be actuated both manually or )













:Buﬂding Wheels ’
urmg Molds L Tires

:ﬁCuring Molds - Tubes

E ‘7"Dna1 ?resses for Vulcanizing Tires o
¢ :'_i,smgle Presses for Vulcanizina Tubes
- ’k"'iProduction Line Machinery for Tubes a

" ;”‘~Steam Production Bquipment:*; G

= Compressed Mr Production Bquipment

'L°¥,¢30 000 ooﬂ7. ¥"“i A
Ff;l 000. ooffp‘
'1;0&&&-:905 o

""nyfss 000 00;

24 009 00

i ; 110 000 00 | : .

80 000 00 T,, i
“z:~s»°oo.coﬁ""-;

'\;1 $9{¢°0;Oé.{,‘.

. 2,000.00

TO’I'A.u Cost of Major Equipment

. Miscellaneous Equipment» suckh-«aask handmks, e
'conve?ors etc,. i s e

TO‘IAL Equipment Cost

}féGtOfY pmducing 1, "130 tires and tuhes per day. A 1ump sum of $10,

s1 ;of miscellan;eous equipmem; that will aiso’be needed. If the factory pment is p




' While *he above- estimated pnoes are =verages for new equipment, there
- of excellent reconditioned used machinery that is available at prices from 30 to 50 perc
~ below those quoted. Used machinery is available from both rubber mach

and companies that make rubber products.

' The above production equlpment is considered the minimum requirement.
are assumed to be performed by hand. With the listed equipment for example, it‘

ary to package the ﬁnished tubes and bundle the ﬁnished tires by hand

o S A represemative list of equipment manufacturers is given in the followingn

T mtended to be a complete or recommended listing of companies, Actual
= equ.‘lpment should be made by ‘a professional rubber engineer. '

o MCNeil Machine and Engineering Co, o
96 East Crosier Street
Akron, Ohio

S Bedford- Bolling Company
3190 East 65th Street
Cleveland, Ohio \

- Parrell—Birmingham Company
.'Ansonia, Connecticut

National Rubber Machmery Company o
47 West Exchange Street :
*Akron, Ohio o e

o Continental Machinery Company
o 261 Broadway
T New York, New York

Tire Machinery Corporation of America
1034 ‘Home Avenue
Akron, Ohio o

- ',,Renable Rubber s Plastic Machinery 00. . Inc. Sl

- -2008-14 Union Turnpike
,: ﬂ";North Eergen, New Jefsey

. ,P. E. Albert & SOn
21 Nottingham Way L
: ,'}“l‘renton:i :New }ersey i

is a large sup

Marry “operatio r

inerY':mdl[ ifactiire




120 ooi,

S a__lQZ_QQ 500,800
. Waan

'IhmnTy
ar ate

Estimated Estimated

daﬂy cost annual cost;* i jf
(8 hrs.) LSM hrs.)

$z 00
1. 95,3

'43,1;3571

175 - 14.00

$3z ﬂup,;s“i $10, 016. 00;1%311\,,;
- 14,648.40

- 9,765.600
~40,064.00
o 4 382,00
*1;550 40{;;w" |




; per. day.~
- tire industry 'i‘his re]
of the rubber industry

Piant Engineer i

“f"?Electri cian

e 'Housekeeper




i $so 000, oo}ﬂ‘f‘
- 597,000, o

- 925,00 .




,‘Item

vamcmmze DVERHEAD B

Estimated armu

_‘Power, I-'uel and Wate. .

i ;'Depreciation

o Suppl ies
*J‘Employee ?ringe Benefits

TC )ai

$28 565 OG

_‘Insurancek and real estate taxes L

f_{Selling ccsts T ", o

$80 500 00
. 385 00
;530 00

4 000 00







am:facturing plan_ buﬂt and{ operated according to the ass:




ompetitive w'ithy an imported equivalent? After adjusting cost to local conditions, is the
'stimated sales price of the product so high that tariff protection is necessary to protect

MARKETING PROBI.BMS

3 %at types of organizations willf the product be sold to?

BCONOMIC FACTORS

i n 1. How much foreign exchange (and in what cmency) is required to import
,~machinery, equipment and suppiies. L ‘ r s :

e e e How much foreign exchange (and in what cmency) is required for i
annual interest payments and amortization of any loans corrtracted to import machinery and Nl
. equipment, or for payment of royalties and technical services? L s

S e b How much foreign exchange (and in what currency) is required for
: annual import of Taw materials and supplies? , . ;

c. What are estim:ated annual foreign exchange eamings and in what

£ d. Has car eful conaideration heen given to the possibﬂity of depreoiatio
:ln the foreign exchange value of the .hx:al currency?

MEn A e. Has carefui consideration heen given to the possibility of import
controls, cr restrictions on avaiiabiiities of foreign exchange necessary to operate the

T f. What henefits wouid the new business bring ; ‘o th economy ,the use
of ocal raw,materiais, in empioyment andi{ in iy




Tl : g. Do dependabie faciiities exist f transpo
,}"water, and sewage? : T

PERSONNEL

1 Is there an adequate skilied labor supply near the plant location

nagement and

s TN 2 Can the problem of training competent ‘mal
{personnei be solved? : e g

IAWS AND REGULATIONS

ased 1. Do existing labor laws government regulations, vs and t
o k,favor establishment of new business? o , LR i

PINANCIAL PAGTORS

1 Technical advise on selectton of machinery and equipment. ;

G iy LAy In selecting the machinery and equipment for the new plant, have
:reputabie and competent engineers and techmcians been consulted? L

o : b Have they heen asked for advice on the most suitabie types of
: ”machinery and equipment for the process and locality? i R : o

Have they car efully compared costs of various suppliers? : L

d Credit terms offered purchasers?

rmmcm Rrgmmni‘s*or THE PRon:cr S

L o In estimating the cost of the project . has carefui consideration beenn‘,_m:.:]
. givento: , o AT e
I’he effect on costs of delays in constmction schedules?

h In deiive"y and instaliation of machinery and equipment? !

T

- In dmport °f essential raw materiais and supplies i

. s 2 ‘In caiculating cash ﬁow and working capital requirements, has care
eonsideration been given to: : e e B =

Maintaining adequate inventories of raw materials?

' ‘b Supplies and spare part’s? .

o :~:c. 'i‘he time required to. iiquidate credit sales to customer and

’i‘he period neoessary to get the plant into producti ?




her M e 5Ycrk 22, New York o
Wheely& Rim Association, 3365 Locust Boulevard St. Lo ‘1s, Missouri

Prim&iiy three ﬁrms in the United States are’ engaged in the manufacture of bicycle tires
and tubes. The»»»most current knowledge of thiu business is concentrated m these firms. e

e :Carlisle Tire and Rubber Company
. :Carlisle, i’ennsylvania

»U. S Rubber Company .
1230 Avenue of the Americas
L New York 20, New York ,; '

Goodyear Tire and Rubber Company
: ‘,’1144 E. Market Street »

the' establlshment of a hicycle tire and tube plam: outside of the United States. |




yestablishment of factories of all kinds. Thres cf these f

'?,:jcomplete list can be obtained through the societies list

. AhwD. Little, Inc, 5 .
o1725 Eye Street, N. Wl et
a;Washington, D. C-;; i

; George Pry & Associates -
910 17th Street, ‘N. W.
wasnmgton, D. ,b.

2 P. W. McBryde Associates
1314 15th Street, N. W. .

Washington, D C.

i The Wellman Engineering Company
- Cleveland 14 Ohio .
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