


~ FORSWORD

This. broehu-o is one of a urin of reportl renlting from e

overseas technical inquiries on factory or commercisl utub-v
 lishments, operation, managemen:; and engineering. The
~ report is designed to provide only a general picturs of the

factors that must be considsred in establishing and operating e

& factory of this type. In most cases, plans for actual

installations vill require expert engineering and ﬁmnchl "
- advice in ordor to meet apoc:lfic local conditiom. e

Mention of tho name of lw firl, prodnct, or process in this

=r¢port is not to be considered a recommendation or an endorse-

ment by the Agency for International Developcnt, hnt norcly
& citation th&t is typical in its fiold.

‘~,This report was prepared in September 1957 by the Wolf Manage- '

ment Engineering Company, Chicago, Iliinois, for the indust:y i

program through the facilities of the Office of Technical
 Bervices, U. 5. Department of Commerce.

ssxs RN

'Ior further Momtion and unistueo 5 mhet shonld be ild's ;
with the local Productivity Cenier, Industrial Inlti*m, ‘ :
aoni.cio, or Unitod States AID m-uon.
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CAMELBACK

~ HISTORY

, Pnor to 1922 rubber tires of various types were recapped by vul- ~ :
~camzmg and la.mlna.tmg three or four layers of tread gum rubber to
. the tire carcass, These layers were a.pphed mdxndually until the

 desired tread thickness was rea.ch&"‘ ' However, due to ma'bility to i

. ,]control tempera.tures, the process caused excess. heat between
lammatlons and faxlures resulted. ’ ;

In 1922 a commodﬂ:y known as "camelback" was developed. ’l‘lu.s
_ material was designed to eliminate the larmnatmn method and con- f
sisted of a specially prepared tread gum in strip form, with the de-

¢ .. sired t!nclmess in the center and tapered to. thmness at the edges. S

'Camelback, therefore, ca.n be defmed as an elongated sheet—hke ‘
~ material of rubber or rubber compound, unvulcanized and witha

_planate or gummy surface which applies to the outer tire carcass,
~ The opposite surface is mold treaded and has, as the tread area, con-

tiguonusly chsposed nbs loagztudma.lly and spac ed in unxform para]lel
frelation. » ; :

" USEs AND‘CHARACTERISTICS{ ,~

, The principal use of camelback is in the ﬁeld of t:.re retreading or
~ recapping, ard the process and methods set forth herem are thrected
toward thlt objechve. ' : e

' Before ducmsmg the various stages mvolved in p:rocessmg camelback.i,' iu“jf{,

it ra5-be helpful to point cut the factors relative to its enemistry and ,
~%'f"compouition. Pure latex or rubber is not nsed alone but must be com- : o

i 1ded with other materials and chemicals, ‘I‘he materxais uaed m
o such compoundc are qu:tte vanahle a.nd numerous. SR b A




i : Th° proport:ons of latex, or "pure rubber, wag it may be called,
 vary with the use to which the end product is to be put, Pure rubber
_ can be made to serve innumerable uses through compounding with

~ other ingredients, In the case of camelback, it must be compounded
~soasto mthstand severe wear and yet retain the requu'ed elastzmty.

. In mak:ng camelback, understandmg of the compounds is of con-

. f‘sxderable importance, There are also various grades and classes.
~ of camelback, Inasmuch as thiz report is directed toward the use of
o locally acqmred latex or pure rubber c.ompounded w1th other matenals,

 there are indicated herein basic compcunds which may be cons:.dered. ;

o These compound formulae indicate the proportion of pure latex involved

- ~and, as a matter of mformat:.on, also md1cate the present da.y synthetxcs.

_ in popular use.

 DROCESSES

In ﬂns report, attempt ha.s been made to outhne a smgle process that :
, wcnld be most a.pphcable to the average economlc sxtuat:.on and locatzon.

i l'.n the preparanon of mgred;ents or compounds for processmg, the & ‘
initial steps are few. The smoked sheets must be clean and free of

o forezgn matter such as paper or cloth fragments from wrappmg or pack-‘

~ ing, The chemicals must likewise be kept free of forexgn matter and
= shonld be stored in faczhtxes waere this cond:m.on can be mamta.med.

e ~:‘ Wlule the prmcxples and concept of modem processmg are adhered e
_ in this report, the economics are based on the smaller capacity unit

. which would more normally suit the average requirement of a lesser
' developed economy than is found in the United States, ‘

Since there are m.uumerable processes in the compoundmg and manu-
fa.cturmg of ca,melback, the prospective investor is cautioned to secure
the services and advice of a reputable firm of consulting management
engineers before embarking upon such an enterprise, They would pre-
 pare a complete administrative, operative and financial analy's:.s com-

Sl mensurate with local condxtxons.

Th:.s report is pxunanly based upon a compoundmg process which would
utilize locaily ayailable latex or pure rubber, Costa ‘shown, therefore,
are entirely relative and would vary with 1ocatmn, avauﬂamhty of raw
 materials, climatic conditions, type and class of labor, transportahon
' facilines andmarketmg of endproducts. S e Tk

. While the chart on the following page mnstrates several compoundmg
 processes, the method described nnder "Compmmdmg" is bese& upon
formula zllestratzons {a} a nﬂd {b,. T , B
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CAMELBACK COMPOUNDS ;
: ' . Smoked - Reclaim : : o e Kl Aecclorltor o Vuleanising Accelerator  proofing
chn i : .. Shest  Tire Tube _ Solvent Plasticizer Activator  oxidant Activator Carbons Agent Retarders _ Wax Exteader
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" In a sma.n productmn pla.nt, the mgredmnts can be we1ghed, mea.sured o
~ and controlled by ordmary container and hand-feed 0perat10ns. In the
 slightly hrger and major productmn plants, several types of mixers or “

o ;k;'jtenals are fed into the milling and extruder machmes. Fxgures and 2 o
o f;‘ﬂ.‘].uetrate some of the ty'pes of premunng eqmpment used. e

' i locally available smoked sheets at a rate of appronmately 300 1bs, of
- finished ca.melback per hour, the process and equipment shown herem
S are confmed to the smallest econom:.cally fea.s:.ble umt for s-nch hmxted

~ preparation of the reqmred compounds is chargmg of tha -machine w1th
. the prepared batch, Figure 3 illustrates a typical ma.chme used, the
. internal ‘mixer, Baslcally, it is a two-roll mill entzrely enclosed so that
~ shear acnen is developed not ‘only between the rolls, but also between

rious mam:.faeturers in the Umted Sta.tee are conductmg ex:perunents .
7 dxrected toward ma.ch:.ne deSIgns which W:.lI permlt plast1c1zmg rubber f S
compounds and ‘extruding in one operanon. ‘This would eliminate the o
_~mtermed:.ate opera.non now reqmred ina. warm-up ‘mill and extrusion
,ﬁflof camelback in the desn'ed form a.nd would would mtroduce the smoked .
f~sheets to the compcnnds at room temperatures. 'I‘hus far, howeves, the -
‘_gfprocess is only m the expermental stages. St el

‘blender ‘equipment are used and automatically controlled as the ma.- »

:'Smce ﬂns report is: coneerned W:Lth the productlon of camelback, usmg

| MILLING ANDEX‘I' RUSION |

'JThxs o;:eratlon is d:.vzded mto three phases. The fn'st step followmg

the rolls and the enclosmg shell, Variable rotor perxpheral speeds are
‘,nsed from 115 feet to 230 feet per mmnte. on n







. These maclnnes range in capacity of 100 lbs. to 875 1bs, per batch
of ru‘bber stock. R.otors are cored for water cu‘culahon as requu'ed :
‘ :to control temperatures, ‘and the shells may also be water-cooled.
k;:The maclnne lends 1tseM to automanc tammg of the mnnng cycle.

}The mg‘rednents in tlns fn:st phase, or pass, cons1st of all those
shown on the chart, except the sulphurs and accelerators. Tlns
/'operatzon prodm:es a homogeneous mass in slab or sheet form whxch,
aiter coohng, must be mtroduced to the second phase of operatmn. In
a plant as small as the one proposed in this report, the sheets could be
fstored and the second phase of operatzon perfqrmed the follew:mg day.

In the seconﬂ phase, the product is re-mtroduced m*o the mﬂl, and the
ﬂsulphnrs and accelerators added. The batch or charge is then worked

equﬂlbrmm (dependmg upon the type of stock used), from whence 1t 1s
5 stnp-fed to a.n extruder or tuber m111. Lo ‘,

| Fxgure 4 1]1ustrates such a mﬂ.L In tlus mach:me the warm, plashc, , .
- compounded stock is forced through a camelback d:;e by a screw rotatmg
~~;~Q'maclosed cylmder. L SR ; .

e In the tlurd phase, the camelback matenals come from the extruder d1e

in stn,; 1orm onto a senes of rollers wlnch apply the planate or gummed -

S snrface to one slde. ’

 CUSHION GUM APPLICATION

fIn a small plam: 1t is not consuﬂe:red econom1ca11y feasable to manu-

. facture the cushion g'am, for this would require a laboratory mill, It
- is, therefore, assumed that the cushion gum would be obtamed elsewhere.

of camelback production; These steps are mkmg ‘marking, rubber

- ;‘; : rolls, and coiling éew.ce,

. As a matter of mformatzon, to manufacture the cusluon gum would re-
: ,fquu-e a laboratory m:.ll cost:.ng approxzmately $5 000 \

"I‘he rnbber cements reqmred are not mcluded in thzs report, smce theyj“‘

_ in the mill until it has become softened by heat to an approximate thermal el

-~ area negligible economic factor, but in calculatmg costs the pxospect:nve
i mvestor should take this element mto cons:.dera.tmn. i S

: i‘The ﬂow chari: on the precedmg page ﬂlustrates the saccesswe stages e

e cement and cushion gum apphcatmn, coohng tank, wnnger b).ottmg




P -'Smcje 1t is assumed, for th:.s report, that cc.nxelback is :fto be manu-

o :f‘ latex product:l.on.

A production into this cycle of supply. This would mean that the plant
 would not operate in excess of six months each year. On the basis of o

L hour worhng day. o

o zg%é-;coNomiCs L

o In cons1denng the econom:.cs of a plant of appramma.tely 20,‘
~ per month produchon, it must be borne in raine 1at thi
 very small and that costs are enj::,relg:qrela!"f g i

g avaﬂ.a.bility of raw matenals, marke ’" tc,

' factured in the limited quantxty of 20, 0&0 1b$. per month from i

; 'locally ayailable latex or raw. rubber, conszderatzon must he ngen to;;

: ~loz:a.t10n that will facilitate ease of access to producmg areas, Norm—-‘
pla.ntanons haye a ﬁve-month harvestmg and cunng cycle m e

' "I‘he plant pr0posed herem, therefore, would have to ﬁt 1ts camelbackfl

20,000 1bs, per month, the plant would process 240, 000 Ibs, in a i
- six-month operating cycle, This, in turn, would approximate 40, 000 lbs. ’
per ‘month plant capamty. On the basis of 20 workmg days per mouth, the

© daily capacity would be 2, 000 1bs,, ,‘ or 250 1bs. per hour for an exght-; S

i ‘f,:',yk'.R.aw Matenal Reqmrements

- Assm:nmg that the ﬂow of raw matenal suPPlY would be cont:.nuous to -

meet the producnon schedule, it is assumed that smoked sheet mventory

~ would not exceed one month's supply and chemiicals (smce some would re- 5\* o
 guire mportatmn), a two months? snpply. On this basis, | and since pro-
- jected operation reqmres 2,,, 000 1bs. of finished product per month, the

. ka.nnuai usage would be 240, 000 }.bs. at a total estimated coitt of $61,938

S

; Buﬂ.dmg Reqmrements

'In temperate zones, the bmldmg costa wmﬂ.d be nommal. Structural

steel tramework with sheet metal siding would be a.dequa.te for housmg . ~ ]'

: ‘machinery and eqmpment that would be harmed by open mstallat:.on.

The following is an estunated cost of a bmldxng Jndged to be adequate £0t i

k,;ﬂ’a, camelback plant:

304 X 60 . bmldms (esnmated) $1°°oo .










cstimated Fixed Ca Pltal b

' Buildng
. Equipment




: Est:mated Total Capital -

 Working cap:taz s 19,181
' FJ.xed cap:.tal s

Total

[t

Proﬁt and Loss Pro,;ectxon

JtLatexmor smoked sheet L  $ 4‘7, 970 -
~ Chemicals - S Tl 13 968}{/; i .
© Direct labor . e
L,Indn'ect labor o 3 3609;).;; 10,098

k Gross praﬁt on sales i

Deyxeclatmn. e SRl s

0 hemmatw s e
Ma.chmery (10%) .. 5,628

Total deprec:.atxon o T§,128

Machmery msta]lahon e 1, 500 Sl
: f_,[Selhng and general expense e 5,200 12,

Net prof1t (before taxes, el
~insurance a.nd mxscellaneous s
- expenses) L e

CAMELBACK CONSULTANTS i

o ‘Natmnal Rubber Ma.clunery Company, Akron, Oluo
L, Albert & Sons, Trenton, New J’ersey S

e Farrel ermmgham Company, Inc., Ansoma, Connecncut
o Wolf Management anmee“rmgr Company, C}ucago, Ilhnoxs
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Tubing Machine, High Speed Type
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