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Preface

Ifeough thla report haa been prepared strictly froa the paint

of view off a ‘PROJECT REPORT} | hare deliberately put seas extra
dahlia in the teehnioal aapeota af Hie proeeaa of Manufacture,
which 1 think i1a called for froa the wider perspective of a

dissertation report of a technical course*

I do not claim thia exhaustive in all respects* However~*
I hope that thia will serve aa a guideline for action to be

followed*

Hf thanks are doe te Shri.Y.Bharicara Pillar* Secretary,
8hri. CM George and Shri* EY Bicaas, Deputy Directors, Shri*MK
Balagopalan lair* Chemical Eogineer and Shri*BG Unny, Statistician,
Of Rnbber Board* and Shri* KS Badhakrishanan* Project Manager,
ftriyandrum Rubber Works Ltd. for the ‘valuable guidance and

assistance given by then in preparing thia report*

1?7 Varghese

Kottayeun,

28th Aprit, 1975



1 IKBttBgCgOr

11 GtPwalt- Bloyole tyros aro ONne of tho aost important aad widoly
known produot* Of tho rubber industry* Hoxt to aatttssblle tyres
and taboo* oyolo tyres aad taboo oonsaae tho largest saount of
Xxobbor* tho oyolo tyre industry io favoured with a vast

dooootio sarfcot, ooaparltiTely low oapltal outlay, easier production

toohniques, high labour input and aa export market. 4he prooont
produotion of oyolo tyres in tho country io around 35 million
numbers and it io expootod to orooo tho 50 million mark hy tho

ond of tho 5th plan~*

12 Prosoootst-— lho bioyolo ia a ubiquitous Yohiele, ooonoaioal

and offioiont at tho aaao 4yso tiao* Biopsies aro tho aoot

popular oouveyanoo for tho aaoooo and thia io going to bo tho

oaoo fer quite a long tiao to eoae* Tho erer inoroaoing liaanl

for bioyelo tyros oan bo attributod to sororal roasonst-

1 higher nobility requirements of individuals in mral

areas™*

2 oyolo riokohawo have beeoae a "Jenta" transport*

5 anlaal driron paooongor transport in villages boing

roplaood by bioyoloo*

4 all important oitioo in India aro attracting more

bioyoloo as a aodo of daily oonroyanoo*

5 national eoonoode growth has not yot booout favourable

to "auto" for a ooamon nan?*

n 6 inoroaoing doaand for Indian bioyoloo and bioyelo

tyroo in foreign market*



fti hike in petrel price has resulted in a tilt ef individual

nobility from ante to bicycles* Sinee there ie ne sign of a

reversal in petrol price, bicycle* aad hence bicycle lyres

will have very high demand in future*

According te the policy of the Gevernaent, nail industjy

ie expected to play a vital role in the next five year plan*

It is precisely for this reason., that the Gevernaent has

announced a package ef concessions and reaoval of aany ef the

administrative obstacles fer saall industry. The Investment

limit in machinery and equipment ef saall industgr has been

increased from Bv*7*5 lakhs to te.10 lakhs*

In the above oireuastanees, a bicycle tyre project in the

saall scale scoter offers tremendous possibilities and therfore

there is ne need to have aqy doubt regarding its prospects?*

15 Product Bcsoriptioni-— A cycle lyre is a fabricated composite

unit consisting of tread, sidewall* fabric and beads* Hie

function of the tyre is to give the "ride" by protecting the

tube and providing adequate cover when the tube is under

inflation* Hie bead wire performs the job of holding the tyse

to rim and thus has to be rigid snd strong. The carcass

(fabric + rubber) provides strength and flexibility, while

the tread and sidewall protect carcass froa abrasion and other

service hasards* All these components are fabricated and bonded

suitably so that they function in unity*



The rickshaw tyre (classified as Grade | cycle lyre in 5wt
I1*S .1 speotfication) is ezaetly similar ts bicycle tyres, except
that it contains 4 layers of fabrie instead of 2 in byeiele
lyres* It esn bs prodnosi in the same say as eyolo tyres with

the same machinery and with tbe ssas process.

2 Mkitm aram

21 Generalt- India is presently one of the world*s largest producers
of bicycle tyrss* We manofaotare a wide rangs of lyres to suit

most 'rarities of bioyolss msnufaotursd in India and abroad*

A largs number of units are woricing suooessfally throughout

ths length and breadth of the oeuntxy?*

26 x 1-fr, 28 x if, 26 x tfc-and 26x if axe the different sisss

and black, ooloared, translucent etc ara tbe important verities of

oyols tyres manufactured in India*

22 Psers/Custsmers”~"Geograxhloal extent*- The byoiole travelling
public is the "market” for cycle tyres* 8inoe bisyolss are within
the reaeh of the low and medium ineome groups of people, the
market for bicycle tyres is sprsad throughout the urban and rural
areas™ TO suit diffsrent types of customers, markst ssfssntatisn
by which the market is divided into smaller divisions by slight
product variation and / or price discrimination is possible

with bicycle tyres*
25 Statistical Datat-—

1 Rubber consumption (natural, synthetic sad reclaim)



figures for

Tear
1966 - er
1961 - 68
1968 . 69
1969 - 70
1970 - 71
1971 - 72
1972 - 73
1975 - 74
2
Year
1965 — 66
1968 - 69
1973 - 74
1978 - 79
3

cycle tyres and tubes for the last 8 years,

Rnbber consomatlon in

Cycle tyres and tube

12569
14602
16632
16168
17014
18723
18806

22241

tonnes

Total

103190

1

09704

128022

130734

134745

149435

151507

165*72

Humber of pieccs of cycle tyres produced by the

organised sector during tho last certain

are also giron below*

Produ

(estimated)

(target)

Hie total production of cyolo tyros

54*20 Million pieces*

otion

18.46

24*57
25.20

30.00

in 1973

n

years

million

- 74 was

are given below*

Ifos*



Troa the figures oited the TCMCWW ™Jconclusions ean be

drawn*

1 the cycle tyre and tube Induet*y haa an animal
growth sate of (average of 8 years)*

2 In 1975 « 74 the industry consuBcd 13*43~" of
total rubber>*

3 the organiaed seotor aooounts for 74~ of total
produotion

4 the nen-DGTB sogaent accounted fer ef total
production (with an annual turn out of 9#0sillion
plaoss in 1975 — 74.)

5 Assuaing that 90$ is tho actual production,
Installed capacity of eaall scale seotor is

10*0 million tyres in 1973 - 74#

24 futttro Beaand Aascssaontt* Tha task force appointed by the

Govemaent of India haa estlBated the deaand fer 1978 - 79 at
about 50*0 ailllon tyres~* 8inee the future growth of tills
industry is exclusively reserved for saall sola scale acetor, the
licensed capacity of the organised sector is limited te 55 ailllon
tyres by 1978 - 79 (28*0 ailllon present capacity  7*0 ailllon
expansion) fat of this tho expected actual production in the

organised sector by 1978 - 79 is 30*0 ailllon nuabers only*

Hence the balance of 20*0 ailllon tyres will have to bo
produoed by the saall scale sector* A c present production by the
saall scale seotor is 9*0 alllion tyres* Therefore another 11*0
ailllon tyres have to bo produoed by this scoter in the immediate

future~™ Tor this an additional capacity of about 12*0 ailllon



tyrea hat te ba inatallad in the Mall aeala

25

sector before 1976 - 79#

Competitive gituatieat—- there axe at preeent 20 large aeile oon-

oerna engaged la the production af cycle

122 Mall aeala unite (nen—-DGTD eegaent)

tyrea or tabea or both*

tyres aod tpbee aad about

producing either bicycle

Qie Hat ef the 20 large aeala maaufaetarere with their

inatallad eapaeitlea axe given below. (The figaree axe fer tyrea

and

10

11

tabea and refer to year 1972)

Waa* ef the manufacturer

Dunlop India Ltd*, Calcutta

Dunlop India Ltd*, Ambattur

National lubber Manufacturer Ltd*

Calcutta

Irivandxum Rubber Worka Ltd?*,

Trivandrum

Premier Bnbber & Cable Induatriea

Boabay

Baby Bobber Worka Ltd* Changenacherxy

Aeeociated Bnbber & PlaatLea Ltd,

Calcutta

R.B.S* Rubber Mill* Howrah

Oriental Bibber Induatriea Pvrt Ltd*

Boabay

Imperial tyrea A Rubbera Company

Pvt Ltd* Boabay

Ceamea India Rubber Worka Pvt Ltd.

Boaibay

Inatallad Capacity

7386600)

4284000

5000000

270000

900000

900000

240000

216000

600000

600000

900000



12 Good year India Ltd* Ballabhgarfe 2000000

15 Univereal tyroe Ltd* Allahabad 2000000
14 fort Gleeter Induetriee Ltd* Calcutta 600000
15 Km hal Cycle Ltd* Ghasiabad 400600
16 Raleon Industry Ltd.Ludhina 400000

2,66,9*»<00

(Capacity — Licenced)
17 Kadzaa Bibber Jaotory Ltd .Madras 2000000
18 Coat tyree of ladla Ltd* Boabay 2000000
19 Preader T~raa Ltd Boabay 2000000

20 Chaaraaia Rubber Worke Ltd*

Klrsapur 750000

ffaa aaall aaala unite ara widaly aoattarad around tha country#
In Kerala tha number of aaall aaala unite manufacturing ayela

tyraa and tubee ia 9 with aa inetalled capacity wo'th Ra.125 lekfae.

Aa already etated, farmer additiona ia tha liat of large

eeale aanafaaturera are not expected* Bie peeeiblity of expeasien

within the large eeale eeotor le alee Halted™* Further, the
deaend ie expected to alee rapidly vithin a foe yeara. Under theoe
ofcroumetancee, tight ccapetltion in market will net be there in fee
near TUtAra. i1van then a well organleed marketing eet up and

qguality production are celled for to achieve euoceee ia eetting up

a project for producing cycle tyree and tubee in the country*

26 Krportt-— The export ef rubber preduets aooounta for only leea
than yﬁef the total turn ever of Rs*400 ororea of the rubber industry?*

Of theee Cycle fjrrea and tubee are ane of the major export iteae*



indian bioyele tyres oospete suooessfully in international Basket

in regard te quatlity* appearance and prioe*

Kxport figures for the last 5 years is given below*

Report in *000 Is*(Post devaluation)

Tear
Cyole tyres and tubes Total Rubber
Products
1969 - 70 43*> .1 79100
1970 - 71 4364.2 98600
1971 - 72 4710.9 112300
1972 - 73 5435 .2 105100
1973 - 74 9576*4 128450
In 1973 - 74 oyele tyres and tubes contributed to 7.5~ of totsl

export of xubber produets and the figure is expeoted to rise further

in 1974 - 75.

At present we export over 1& Billion bieyele tyres and tubes

and the figure is expeoted to rise to about 3 Billion by 1976 —79.

Our najor export countries with their share of export of oyele
tyres and tubes are shown below?™* There has been steady inoreaee

in our export te Bangladesh, Ghana, Peru, Souaania Ilrag and Bolivia~*

The figures shown refer to 1973 - 74*



CounteUa teport Conntrilw fcpogt

t
1 usa 1850*9 11 Kalaw i 177%3

2 Bangladesh 1846 .7 12 Greece 114*0
3 Ghana 1183*5 13 West Indies 106 .3
4 Boumnia 9111 14 Nepal 103.8
5 Afghanisthan 558 .4 15 West Geirany 88.0

6 lraq 481u0 16 Austria 54.0

7 Peru 448.8 17 Hong Kong 40 .4
8 Nigeria 397.6 18 Bolivia 32.0
9 Iran 228.0 19 Sscuader 24 .4
10 Guyana 188.8 20 VoEumblque 17*0

Bxport Values in *000 Bs.

Tor oyolo tyros, oxport ineontiros aad concessions and/or

entltleasnts aaount to 197~ of export Taluo snd tfaoroforo the

prospoots for oxport of tho oyolo tyros are also bright.

27 Produot Prieost-— Airing tho last 5 years produot prloe has changed
from Hs.7 to Ré#lo or 12 in aoeordanoe with the change in raw naterial

prioe*



3 PHOCBSS OF mfflJFACdPHB

51 Process dctailsi—- The important stops for tho manufacture of cyole

tyros aro tho following*

1 Bead preparation
2 Stock sizing
3 Fabric preparation
4 Tread preparation
3 lyre building
6 Curing
7 Finishing and Inspection.
The Flow Diagram showing the manufacturing process is given

in Appendix I*

311 Bead Preparetient> Bead wires are oopper ooated high tensile steel
with a tensile strength of 155 Kg/no2, and haring 0*375 gms of oopper

per kilograme. Generally for cycle tyres 15 SIS wires are used and

for rickshaw tyros 15 SVG*

Beads are available from local small concerns who get the wires
and fabricate them* Here the wires are out into specified length,that
is,2000 am for 28 x l$ and 1449 as for 26x 1& and joined by butt
welding or &.u welding* Though gas welding is preparable, butt welding
is generally employed being the cheapest and quick source of produotion*
Tho joint is then oooled, annealed aM the upset of the bead joint
is grinded away using a grinding wheel* Then nippling is done using

Gl thin sheet (66*7 mm long x 0*457 am guage with bevelled edges)

The weight of cycle tyre bead wire 1is 40 gms and its diameter

In addition to tho above treatments degreasing of original



wires, soldering of mippled joint, oopperlng of Joints,bead coating

and wrapping are also praotioed in largo scale production*

512 Stock Mixing** The two different compounds for cycle tyre Mann-
factors are tread compound* and cord insolation compound or carcass

oompound* A third oompound is used for oaring bag*

Mastication of natural rubber can be carried cut on tbe €arning
Mill so that cycle time oan be reduced in actual Mixing operation*
OoMpounding ingredients are incorporated on the Mill and Mixed well
to get a hOMegenlsed stock. Correct quantity of ingredients, temperature

control, oycle tyros— time etc* are the important factors to be

considered in Mixing*

s13 Ifchrio Preparation! — the Moisture content of the fabric should

be ensured below 32t 1n ease or higher Moisture eontent drying is

carried cut over steas heated druMS at 120 - 140°c#

Coating of the fabric with carcass compound can be done either

by spreading or by calendering=*

1n spreading the Mixed compound is kneaded into a dough in a suitable
solvent (ser). The dough so prepared is spread over the fabrle ny Means
of a Spreading unit with a doctor knife arrangsmsnt controlling the
thickness o+ the spread* Ttue spread fabrie goes INTO a drying
ohaMber shore the solvent is evaporated and wound on a roll with a liner*

Both Sides are coated in separate operations* Development of static



sleotrieijQr should bs discharged by Suitable dories*

In the calendering method rubber is coated on the fabric
using a calender* A 3-bowl vertical calender of siie 42" x 16
or aore oan be used for this purpose* Since three roll ealender
applies rubber only to one side, a 4-bowl calender is neoessaiy to

get both sides coated simultaneously*

In spreading though the aaohinery is veay cheap, the working
oost is very high beouase of the very high oost of solvent oil*
Calender is too oostly to aeeocaodate within lke snail seals linit
of ths oyolo lyre manufacturing unit* But it has ths advantage

of low working oost* In fact oalenderlng can lead to a reduction

of Rs*.50 per lyre*

Many of the snail scale units now gst their fabrie calendered

outside* this is a very praoticable idea especially where there is

~calendering unit near the concern*

y71ln this projeot the spreading nethod is selected*

The coated fabric is split into specified width (128*5 an)

on the fearing and Scrolling Machine and wound on spools*

514 Tread Preparation!- Ths tread stock is nixed and warned

on‘the warning nlll~* Tread is produot# fron this either by profile

oalenderlng or fey extrusion process?*

A 5-bowl profile oalender of 6 x 18" slse with the outline of
the shape of the tread inscribed within the roll of the ealender oan
be ussd* The calendered tread is cooled te avoid soorching and

out at specified length* Important tread dinensisns ars



length 198 on

edge gauge at profile 1.2 «a

315 IVre Baildingt- Building is carried out either ly Monoband
aachine OF by hand operated ease fOSaA€lr. Monoband gives faster

produotion at lower labour input and is now generally used.

In Monoband building, bead wire, ocrd fabric and tread axe
joined to foxB the tyre*

e
The two bead wires are plaoed in dxus grooves with both the

nipples staggered at a distance of 3* Biniaua and tension

applied by air pressure of saall magnitude* The fabric spools
arc placed in a revolving head and wrapped around the bead wire
with a bias angle between 48 — 49°. The starting splioo has to be
broad enough to give a hold to the fabric to prevent movement
during subsequent operations* The nuaber of laps is 12* The
finishing lap is to bo cut with 9*5 nm to 13 aa overlap* The

edge of the finishing lap is to be pulled tight and wrapped around

the bead.

Bread must be fitted centrally, and. out to length at correct
O N
bowel of 45 « The tread joint must be passed once through the tread

pressure roller and cord type consolidation roller*

casing weight 0.188 Kg

raw eevor weight 0*7$7 Kg

316 Moulding*— The built up tyre is shaped with the help of an air

bag* Tthe outside of ths green tyre is treated with a aould lubricant

13



which is usually a dilute solution of silicon emulsion* Curing
is carried out in 4 daylight press with suitabls moulds* Here
ths tyres are prsssod against ths mould by air pressure in the

air bag*

Tory high pressure applied by hydraulic pump is ussd for

moulding (i.s* of the order ef 1500 Ilbs*)

Curs time dspends on steam pressure* 4 mim&tes at 160°C can

bs adopted for reasonable productivity* After ours, ths press is

opened, the ouro'ttyre is removed witk air bag and then debagged*

An air bag lasts about 200 care cycles and henoe has to be
replaced™* Air bags are made by extruding a suitable oompund,
inserting the valve outting to speeifiod length, joining the

cut ends and vmlcanising in a separate mould with air pressure

inside the bag*
Bag—-O0O—-Xatio cures are also praotised for cycle tyre production?*

317 Finishing and Inspcotiont- All tyrss produced are removed

of excess flash and inspected™* tyres with no dofects are passsd
as first quality* tyres having any of the following defects ars

claassd as sseond quality™*

1 Foreign mattsr 2 Open ply joint 3 Hydraulic failure
not prominent and affecting locally only 4 Rubbery
bead 5 Heavy or open tread joint 6 High wire

7 bad setting 8 blister 9 demoulding splits™*

-

10 bareness 11 dsformed bead 12 double mould 13 underoure

14 Split on bead*



Of the total production about 5 to 9# generally comes undar

sooond quality*

tyres that oan not ba used beouase of any of tho following

serious dafaot axa olaaaed aa scrap*

1* broken wire 2* deforced bead 3* general bareness

4* hydraulic failure 5* damaged letters 6*high wire
7* rubbery bead 8* bad aetting 9* sevre blister
10. badly under oured 11* heavy bareness on bead

12* heavy or open tread joint*

Sorap lyres are below 0*59” In normal produotion*

32 IS1 Specification & Quality Controls-— The 1S1 specifications

I1S1* 2414-1969 comprise of Grade Ilayole tyres snd Grads | oyola
tyres (Rickshaw tyres)* Thess specifications

reoonraend the minimum

requirements of most of the essential properties of types*

The various tests and specifications are listsd below (Specificate

refer only to Gradell cycle tyres¥*)

a* Von destructive testing?*

Normal slse Circumference nm Section width me

28 x 13 2230+ 20 30 £ 3*0

Circumference and Section Width ara also speoified for other sizes of

tyres*

b* Dostruetivs testing

1 Crown thickness 4*8ms minimum



Cord strength 2 Kg minimum

3. Casing strength 120 Kg/25 am Minlaom
4* Tonsils strength snd Elongation at break of tread ooapound.
Tonsils strength 80 Xg/om? minimus
\
Elongation at break 500)6 minimum
5* Breaking strength of bead vires 230 Kg minimum
6 . Bonding strength of Bead wires (Denision test)
Must withstand at least 10 right angle bonds.
7 . Tension set 207~ maximum.
8 * Accelerated agoing*
Tsnsile strength not TOry more than +
Elongation at break not very more than +
Detailed sampling and testing procedures are given in 1ST -
and oan be refered to* It is planned to test ssmple produotion for
ISI specification in laboratories where faoilities are available*
The services of Rxbber Research Institute of India and Common
Facility centre for Bubfcer and plastics ean be made use of in this

regard.

18X certification mark on pro

acceptance by assuring the quality

33 compounding for gyplc Trrosi-

tread compound are tho following.
uniform plasticity
is either extruded

dimsnsiens within

duct can lead to bettor eonsumsr

of the produot.

The main requistes of oyele tyre

to ensure that the tread which

or calendered maintains its

very narrow limits snd plasticity

2414*1969



low enough to get sharp mould design with lower air pressure (7 Kg/ca”

2* ability to be oured at higi temperatare without reversion

3* faster oure rate with good preoessing safety*

4* good resistance to flex cracking,abrasionand ageing?*

Fillers are very important from the eost point of view. In
the tread compound, the filler ranges from the cheapest to relatively
more expensive types selected from furnace blacks™* China olsy is
being msed extensively in bicycle tyres tread beouase of its low cost
and its ability to import a reasonable high order of stiffness. The
disadvantages are poor tear resistance and tensile strength. Cheapest
type of blaok and coloured tyre oan be manufactured using china
»olay as the sole filler Apart from snail amounts of carbon blaok or

colour* By gradually replacing china day with furnace blacks such

as BPF, SHF, FEF or HAP tyre performance and service life can be improved

so that high quality cycle tyre ean be produced.

Reclaim is used in black cycle tyre treads to cheapen the compounds

and to Improve its processing and moulding properties* Oie actual amount

used depends on the composition of the oompound and on the quality of

tyre being produced.

Pine tar is most effective in natural; rubber compounds to impart

high tack and efficient processing.

Wax is being frequently ussd in bycf£ole tyre treads in small

proportions to give profeetion against ozone cracking*

Hoomx B, PBN,BL etc* are Jised as antioxidants*

Zino exidOf Stearic aeid and Sulphur are used at normal levels™*

34 Aceelrator Systems! — Conventional accelerator systems were



thiasoles with gunadine (MBT, MBTS with 1117 or DBS) The present trend

ia to use sulfonamides and it has ths following advantages*

1* hotter scorch safety

2. faster sure cycles

3 better physical properties

4 lower aoeelexats# cost.

Accelerator dosages are very Important with regard to

processing and cure characteristics.

An HBS/TMT system oan be ussd efftctively.

35 Crole gyro Fogmalatlonet-—

Ingridiont Tread Caroass Compear™
Natural Rubber 60 P.b.w 100 p.b.w
Benacit YII 0.25
Reclaim WTR - 100 60
China Clay 60
Whiting 80
GPF Black 20 5
Znt 3.5 3.5
Stearic aoid 1.5 1.5
PM A 1.0
mr 0.75
Pine tar 2.0 2.5
Arcsntie oil 7.0
Pferaffin Wax 10
BBS 0.80 08
BIT 0.25 0.3
Sulphur 2.50 2.5

(Ouret 4 minutes at 158 —-160 C)



HR 100

OFF 15

Clay 40

S M 15

Mgo(light) 15

Stearic aoid 2*0

BUT 1.25

PBN 1*0

MBTS 0*75

S* 2*0

Curts-— 30 minutes at 50 pal stsam*

Other formulations whioh oaa ba oenaidered aza given in appendi-

Xxes n , ni * IT*

56* Problems la ayole Trro manufacture*

Common problema arising ia oyole tyre manufacture, their

aad remedies ara given below?*
3BBOKHLBS REASONS

*
1 Rough surfaoe of Tread 1* High Reolaim*

during extrusion*

2* Inferior quality

Reolaim*

2* Blister on tread 1« Low visoosity*
during extrusion*
2* High tmaperature

extrusion?*

5* Mould flow sarks oa 1* Too fast ouring

sids wall.
system?*

maiflfty

oassa

Improve new polymr

Ratio*

of Reject low quality

Reolaim*

Reduce oil level*

Reduoe temp* fay

water oooling™*

Reduee booster

level*

Design safer aooel-

ezatoxa ay*tea.



2* Low pressure or Adjust air pressure

loaksge of air sin* 120 psi.Check
pressure in oaring air bag for lea-
bag* kage and replace*

1* Heavy filler Tiller loading should

loading in oareass hot exoeed 40_50
compound*

parts*
2* Carcass undercure* Carcase should bo

faster earing than

tread*

3* Carcass overcure* Beduoe aocelerftion
level and adjust
with tread*

5* Shifting of beadwire* 1* Overdiameter of Cheek beadwire for

beadwire* -
proper diameter*

2* Beadwile joints Check beadwire

separated* o
joints*

* i *
6* Banting of tyro, 1* Too doop tread Tread depth should
depth*
be 2-3 an*
2# Overcuring of Seduce accelerator
taead & Caroass dosage or reduce

earing time and

temperature?*

37. gcme,important Aspects of Mg~fraptasef*

1) Specific gravity of the tread may be between 1*17 to 1*23

2) Bie weight of tyre should be between 723 to 830 grams* Hie
total weight should be controlled giving hi£i crown thickness
rather than by high spscifio gravity of the compound*

3) Total crown thickness with plies should be distributed propo-
rtionately by giving hi£i button depth, low bridge thiokness

and adequate ply thickness™* A total cronw thickness of 4*8 to



5*2 am. oan bo severed up by ply thiekness 0*$5 to 0*80 , button
depth 2*75 to 3*00 u . aad bridge thickness 1*8 to 1*4 an*

4) Perforaance oan bo increased by Maintaining ainlaua 300"
elongation at break with high tensile strength and Modulus*

5) 9s Mattia fler fer separation of cords froa tread should be
ainiaua 100 Kilo cycles for fiex perfcraanoe ef lyre=*

6) ply to ply adhersion strength should be minima 4 Kgs/inch width

and tread to ply strength should be ainiaua 5 Kg/inch=*

38* Prooess Isss and lasts Disposall!l-
Lossss osn occur in different stsges of operation?*
1) Weighing,airing — Material lost by ply off and otherwise
(loss apprexlaately 1£)
2) bough preparation* a saati quantity or MiX Will adhere to the
Mixer*
3) Curing and Finishing—- about 1*5# is lost as residué&l flash or
Marks* some amount of Mould I1ubriocant is also lost*
Sie total prooess loss is less than 5 &
Defective tyres are the major waste material* It oomos to about
0*9jt of total production* Sinoe reclaims factories are not intere-
sted in oyolo tyro sorap the waste has to be disposed iff otherwise~
Separate area outside the faotozy building has to be provided for
this *
Scamp curing bags are another iteas which oan be dispossd off

to reolaim factories* Ifcis coass to about 7500 Kgsjder annuM*



Location of the plant9 layout of ths factory aad oclootion of
equipment aad of the methods and process of manufacture arc very
Inpor&int decisions because ef their long—term nature sad commitment

ef capital* AIll theee depend on the produotion oapacity*

41* Bstasted production*

The proposed project is to produce 2000 oyolc tyres psr day in
3 shift working*
42* Plant location.

Site eeleetien ie important because of two faotors*

1* A factory is rslativsly inmobile and when once constructed
and /or oocupiod, it ie difficult to abandon tho sits*

2* Tho lapact of plait location on operating oosts and profits
are considerable. Operating oosts may vary up to 25% or
oven 50$ froa tae location to another*

The ohoice asst fall on ths one which snswors as clossly as possibls
the following further requirements*

1* Proximity to aarkets*

2* Proximity to raw matrials and vendors of spare parts, general
stores itams, tools oto*

5* facilities for transportation*

4* Availability of unskillsd aad skillsd labour*

5* Availability of poser, water and fuel*

A saall seslo concern for oyole tyre produotion oan bo conveniently

leeated in Industrial Estates beoauss of the following advantages*



1* Lower oapltal investment—Isnd and building aro available at veiy
. f
reasonable rent*
2* Electricity, wator and transport facilities available without detey,
sad without spending money*
3* Roduos over head oosts to minimua*
4* Availability sf labour in the grade and quantity required*
5# Industrial Estae provides accommodation for banks, post and telegr-

aphs Office,canteens, shops, dispensaries, recreation facilities,

reading rooms eto*

6* Availability ef testing faeitlites and training faollltiss for
labour>*

7. Collective purchase of raw materials*

The proposed projeot oan therefore be advantageously be looated in

an inustrial Estate in Kerala*

43. Building

The advantageous ef wide baays,natural Illualnation and fexibility

of layout sad easier handling should be taken into consideration in build-

ing selection. Vactoxy premises, nearby factories eto* are also important

factors*

Bis total building area should be 750 Square ae teres* In an indu-

strial estate this aay be obtained at a rent of Rs*1000/ month*

Bie available area it split as follows for the different departments*



BBPARTMBCT ABBA IN SQUARE MB3BBS.

Compounding Boom 60
Mixing and Tread Calendering 125
Spreading 60
tyre building 40
tyre moulding 100
Boiler Room 40
Packing, Stores, Tasting, Office etc™* 500

Worker's amenities
750
44* Plant layout.
Die important points to bo remembered in fixing a layout art
1* materials handling (both oxtexnal and internal) should bo minimum
2* continuous flow of materials.
3* storage capacities and their location.
4* expansion at a later date which ahould dovetail into existing
operations?®*

Tbhe proposed layout is shown in appendix V*
45# Baw Materials*

lke important raw materials required for cycle tyre manufacture
are tho following.
451 Cycle tyre Cordi- 4 Cord x 145* 50 1Bl 1£ picks per inch*
Width 62"* Cord strength above 2 Kgs.each. Available as
rolls ef length 137 metres and weight 28 Kgs* 1 roll gives

approximately 250 tyres*



basis of a typioal

annua*

452 Boad Wire* *—

strength of 155 Kg/*® 2

ran « 0*072" dia*

of at least 10 rightan£lLo

as wires or as beads with

455 Compounding

oyole tyre

fied as follows™*
1* Polymer* —

Natural

block rabber) sad

2* Fillers*-— China clay,

5* Aoocleratiowst— HBS,
4* Activators*-—
5* Qaring agents Sulphur
6* Antioxidant*—- PHM,
7* Peptiscrs—
8* Processing aids* Pins

9* Solvent oil*

454*

The quantity of

The amount of compounding

the formulations™*

treed,

and

Ths annual

carcass and curing bag are

TO™*

Copper ooated high tensile

snd having 0*375 grams

250 Kg minimum

ingredients*—

oaroass snd oaring bag*

rubber

whiting,

TMT,

Zinoax oxide and

HFN,

raw materials

tyre weight analysis

requirement of cord,

steel with a

breaking strenght and oapablo

kendo, without break?* Available either
insids dia 1998 1 2 mu
Tho oompounds are oyole tyre tread,

Ths ingredients oan

(HfeOL grade, crepe or modem solid

reclaia(WTR)*

GPF blaok and Magnesium oxide?*
MBTS.
acid -

stsario

BLN & Wax*

Remceit Til

tar aml Aromatic oil*

Quantity Required and. Price*

required is calculated on the

snd on the total produotion por

ingredients are calculated basing on

bead, snd ingredients of

computed snd given in Annexures V,YI

tsnsils

of oopper per Kilog*

be classi-



1

9m prices ef raw materials ars also givsn in ths above annexures*

typical tyre weight analysis is as follewst-

Tread Compound 0*5 Kgs,

Spread oemcpound 0*120 Kgs™*
Cord 0*100 Kgs.
Beads 0*080 Kgs*

0*800 Kgs™*
455. Bouroo of supply.

She scarce ef supply of ths raw matsrisls required is shewn

in AppeotU VI~*

456 Tax— «f POTQhaw«.

Haw material purchase is done thsoogh banks~* The purchased
matsrials will bs kspt in the bsnkfe godwon and matsrials in small
guantities are withdrawn whenver required, on psymsnt sf cash.

The total amount has to be paid back in a defenite period* Details
regarding this ars sasily available from bank sources*
46 Plant & Machinery

The maohinexy siss, capcaity and number are primarly determined
by the production capacity?* The maohineiy required for 2000 oyclem
tyres psr day in 3 shifts?* is listsd below:

461 Machinery Details*

mt m-Hwg Mill sizs 16" x 42" complete with imported cast iron
rolls, reduction gear 60 HP motor, starter with electromagnetic
br*ake, safety dvioes snd ether aeoesseriss*
The batch weight is 40 Kgs. snd cycle time 22 minutes(mastiea-—

tion of natural rubber is done en the warming mill provided)* The

26



mill*working in two shifts can mix 40 faatohes and has capacity”excess
of than ths total nix required for a day*

2* Mixing nill siso 12wx30",30 HP notor,other specifications as above*

this mill is aimed as a earning nill for tread calender and cure
bag extruder and also formastioation?*

3* 3-bowl vertical tread calender,sice 6°x18* complete with drive
arrangements,reduction gear and accessories* 7*5 HP motor* Has excess
capacity and can be worked for one shift*

4* 4—-dsylight oyole lyre press with 4 sets ef moulds duly engraved*
One hydraulic pump oonon to two presses?* Two presses can turn out
just above 2000 tyres in three shift working with a cure eyole of five

/
minutes at 156-160 % c*

5* Monoband tyre building machine with motor and standard accessories*
It takes less than one minute for a tyre to be built on monoband* UWo
monobands working in three shifts ean very well turn out more than 2000

L J
tyres*

6* Spreading machine,platen siso 1750x2150 mmtsteam heated with dri-
ving motor 3 HP,reduction gear, — the rubberised rolls of 125b» dia Xx
1900m * Output per minute 8 te 9netres. Close up to 62" width oan be
rubberised™* Worked only for one shift*

7* 2 Churning nills-50 gala capacity complete with 2 HP notor and

aooessories™*

8* Extruder size with 7HP notor,D*C* drive and other accessor-—

ies* Worked only when necessary(curing bag extrusion).



9* Coring bag pnsi with mould and other accsssoriss?*

10* Tearing and rcrolling machine with motor and accessories?™*

11* Boiler 400 Kgs/hr* 100 psi* -

12* Air compressor 20 cfm ,100 psi#

15* Auxiliaries,conveyors,ooolir”; water wquipments,steam piping, oonp—

ressed air piping,miscellaneous tools and othsr squipment*.

462 Songoes of gupplyt

Tho sources ef supply sf machines are shown in appendix 7(TEI)

463 Terms of purohasst
Texas of purohase osy vary slightly from ons manufacturer to another=*
However general rules oan bs summarised as fellowst-

1* Quotation pris es are sxclusive of packing, transportation, seasto,

sales tsx,octroi,excise duty eto*

2* 30% of the prise should bs paid in advance and th* temaing at tbs

time of purchass.

3# Purchaser has ths right te inspect the maohinery*

4* Supplier has ths right fer cancellation,changing delivery time and
prioctdue to unforeseen fteasens*

3* Warranty against manufacturing dsfects assured?™*

6* Liabilites pa**** t* customer immediately after despatch*

7* Psymsnts oan be done through banks*
464_M>ehln«ry prl— t

Machinery prioe vajy considerably depending on the manufacturer* Qu-
ality,sffioienoy,durability and other peculiarities are important in ma-

ohinery sslsotion~* The help of an experienced machanical engineer is

28



very helpful in machinery selection.

47*

\

The current prices of Machinery are

Personnel requirements

471 Managerial, teohinioal and other

given

in annexure—1

ataff are shown in table fora below?*

1. Manager—oum-Toohnelogiat

2* Head Pereman—-oum-Bngineer

3* Store in charge

4* Mechanic

5* Clerk/typis

t—

BN cashier/Accountant

7« Shift in charge

472 Labour Force required

Department

Compounding

Mixing

Tred calender & cure

bag extruder

Spreading

Fabric tearing

Bailding

Moulding

Triming,buffing,packing etc.

is shown

Working

Total
belowt
shift

Me

1

Requirement/Shift

Unskilled Semiskilled Skilled

1 1
1 — 2
1 1 2
1 1 2
2
1 — 2
2 2
2 1 —



9* Stores 1
10* Boiler room 3
11. Watohman 3

Total/5 Shift*

473 Training programme*
Skilled workers are neoessaiy In compounding,spreading,calendering,bu-
ilding and moulding* Fresh workers should be given adequate training in

institutions like common facility centre or other sources* A certain

number of experienced hands will be helpful in s now concern* Adequate
time should be given for the workers for factory and process familiari-
sation.

48.0ther facilltes

481 Roads

Roads are important from the point of view of easy accessibility to
rmw materials souroo,market,railway station etc. Main roads near to fa-

ctory rsduces transportation problems*

Since the proposed project is in an Industrial Estate accessibility

problems do not arise*

482 Vator
Water is required for mixing mills and for boiler feed~* Water is also
required for workers and staff* Tbe Iindustrial Estate supplies water at

a very nominal charge*

485 Steam
Stoam is required for cyolo tyro moulding through out the dsy. A 400Kg

per hour boiler supplies stoam to the presses for moulding?*



484 Bloctrlcty i—- Power ku easily available ia Kerala. Industrial
Betatse snsurs powsr without expenditure on transformer and other
elsetrieal accessories. Separate connections axe necessary

for high tension aad low tension lines*

5 SELLING AMD DISTBIHJTECW

A e most oonmonly adopted methods of sales aret-

1 Direct sales by opening sales depots

2 Through agents on commission basis*

Opening sales depots in Important cities aad towns is
more practicable for large scale manufactures* For small
scale concerns this will involve more overheads™* Therefore
for the proposed concern the second method of sales throufi
agents on commission basis is preferred* The commission on

sales given to tho distributors:is about 12 .5%¢&

v/

Sinoe cycle tyre has good local sales possibilities, a local
sales depot can be opened whioh oan cater effectively looal

demand*

Distribution oaa be on f*o*r* basis*

Transportation by truck is advantageous fer timely supply of

material.

6 CAPITAL BBfflgiaaOBfTg

61 Fixed Assets

Fixed assets include capital expenditure on purchase of land,



construction of building, purchase of maohineiy aad other

fixed items.

Sinoe the project is looatsd ia sa industrial estate no

oapital is involved in land snd building.

fixed oapital details are shown In Annexures |, |1, in»IT.

An addltlsnal 5% is added to naehinexy oost to account for
prioe socslation, due to unforssen reasons* 15$ of the oost
of machines? Is aooounted for tax (7*9%$)* eleotrilfioatlon (5%)

and transportation (2.5%$)#

Offioe machinery, equipments, faznitare eto, are also

inolnded in fixed oapital. An approximate amouftt of |k*50,000
«
is allotted fer preliminary and preoperatiro expenses. A

period of 6 months is taken as idle time for building and

machinery before actual produotion starts*

*Plant aad Machinery' cost is 1to.8,52,600* Therefore the

proposed project esmss under the small soale Ilimit ef Hs.10 lakhs*

Total fixed oapital expenditure is estimatsd ts be fe*10,58,000*

62 Working Capitall!—- This includes money spsnt on raw material,

salaries and wages, utilities (stsam, power and water) and

overhead expenditure~* Overheads include repairs, malntainsnsc

advert!smaent, stationary snd suppliss, travelling expense, postage

telephone, telegrame and other miscellaneous expenses* Maintainenee

and repairs cost around 5% of machinery oost* 1$ of fixed oapital

is aooountod as Insuranec*



A Z«nt of ferioco/nonth for building is accounted in working

oapltal*

Working capital—-details aro shown in annaxures V, 71, TO

Tin, Ix, X, XI, xii, Xm, Xrv.

Working oapltal is ooaputod for 5 aonths which is tho time

supposed to bo tsken for reoiroulation of money*

Total working capital works out to bs Ite*11,15*000*

63 Gross Capital*—

Fixed Capital feu 10,558,000
Working Capital Rs* 11*15*000

Z1L.&h8S&

7 TTNANFFfPfG PLAN

71 FlInanolal Asslstanoe — Sources »-— Bio following sonroes ean bo

approached for flnanolal assistance*
1 national Saall Indn«tgi»« Corporation

Machines? on hire purchase to small scale manufacturing unit*

Repayable in seven years on easy instalments . Interest 77~*
2 State Small Industries Corporation

Offers machinery on hire purchase on a marginal money or deposit
of 20~* Hepayment starts after two years and Should bo oomplete within
7 years* It offers speoial”oonoessiens to technically qualified

persons?* Interest 7j7«



3 State Financial Cwmiittlm

Offer* financial assistance as cash te snail aad medium scale
industries™ Preride 100* machinery cost, 79* building eest aad
40* working capital at 7 to 10* interest# Repayment te be cdepleted

in 10-12 years*

4 Co— crcial and Co-operative Banka

nationalised Banks provide oash leans* For aaohinery* leans

are glrea ea 29JCmargin money aad 12* te 16 interest=

e
Fer working oapltal any amount oan bo drawn. Payable period

is 3 years*

lcy loans are made aginst the pledge of raw materials at 16$
interest* Factory type advance; Advance against Bills, Grant

ef dean credit eto* are the other types ef loan faoillt&es available*

Co—-operative Bank gives loan to industrial co-operatives*

Betails ef the terms aad conditions ef financial assistance

eaa be obtained from ooneemcd sources*

72 Financing ef the Project*-— Gross oapltal ef !'*«21,53,000

is proposed to be realised In the following manner*

721 Borrowings*— A e whole machinery oost of !ta*8,52,600 is
ebtaiaed from Kerala State Plnanoial Corporation (KFO) at

an interest of 10*.

100* ef tiie working capital of R»*11,15,000 is supposed to

be taken from a Nationalised Bank*



722 Own Itamdi- The balance of the total oapital io contributed

by tke entrepreneur, Thie io Rs*1,85,400. lhis amouit of tha
fixed oapital 1o used for preliminary and preoperatire

expense.

A Borrowings

1 KFC Rs*8,52,600

2 Nationalised

Bank Rs* 11,115,000

B Own Fond Ita*1.85.400

21,53*000

8 PBQBTCT PRICING
Product prioe io fixed based on current msxket prioe,oost
of produotion,production oapacity, profit oonsidsratiou, salsa
oommlooion, sales tax, exoise duly and other oonsideratlons*

Op current market prices of eyele tyres produoed by important

manufactures is shown in appendix Till~*

For firet quality produot the prioe io fixed as Ib*10-25 and

for eeeond quality Rs.8-75.

9 PROJIMILITTC

A o project is expected to hare a gross profit of Rs*4t32,969

and a not profit of fte*3,03,000'*

With a oapital investment of fe*21,53,000, this works out to
bo 14*09% profit on total oapital~* Tho rate of, Actum on own

capital (**1,85,400) Is 1*3*4%.

»



Profit ratios on fixed capital, working capital, total oapltal

Annual aaloa and Own fund are worked out and shown in Annexure XIX*

10 BCOHOKCC VIABILITY

A a feasibility of the proposed project ean ba assured from the

profit ratios and frem the following details*

101 Interest Coasdtaonts t- Annual interest oosnitsents axe aa follows
1 Tens lean for machinery O 107 Ra85»260
2 Working capital loan . 16}: Rg.1t78.400

2,63,6+)

Sounded off 2,63,300

102 Payback Period t- The tens loan on machinery—- is paid back
within the presoribed period* Interest can be eared if payback
is dene aa early as possible* Of the total surplus approximately
2% is retained and 753* used te payback term loan. The ability
to payback borrowings increases in subsequent years as oash

inflowa are higher due te deorese In interest eosmitments?*

PSEteck

Annual not profit Rs* 3,003,000

Depreciation Rs. 91,000

Total surplus Rs* 3.94.000

Zjﬂ_retainaent QELSOO



form loan to bo paid baok Ib* 8,52,600

Payback period 2*88 year's

Payback period is calculated based on first year's

surplus* Sinoe capability to payback is acre in subsequent

year*s, the actual period will be even less than that

sheen*

social Bgranre

Any industrial oenoexn is an asset to the nation~*

A small scale industigr does certain special services to
a developing country like India*
1 larger employment with less investment

2 mobilises local resources, skills snd savings

and effects a wider dispersion of wealths~*

5 Contributes to nation's revenue earnings

through taxes, excise duty etc*

4 earns foreign exchange through export

5 develops ontreprenurship and entrepreneurial skills~*

6 personal profit to entrepreneur?®*



1 Fixed Capital Rs* 10,58,000

2 Working Capital Rs* 11,15,000

3 Total Capital Rs* 21 55,000

4 Plant and Machines? Rs* 8,52,600

5 Location An Industrial Bstats 1in
6 Building Area 730 square metres

7 Labour force *0

8 stafr 9

9 Annual Produotion 6 lakhs oyole tyres

The Project as shown is economically sound and fsasibls*

00s00)



ANNEXURES



A NHEIDRE -1

LAND, BUILDING & 1IACHINKKY

LAUD AND BUILDING - Bentad (Accounted In working
‘v Capital)

MACHINERY 1Q ~ Bs*

1* Mixing mill, sice 16" x 427 1 1,40,000
2* Mixing aill, Size 12" x 30¢ 1 70,000
3* 3 Bowl Tread Calender 1 50,000
4# 4-—day light press with mould 2 2,70,000
5* Monobend 2 60,000
6* Spreading Maching 1 40,000
7* Churning sills 50 gale* 2 13,000
8* Bxtruder, sise 2j" 1 12,000

**s
9* Tearing and Bsrolling Machine 1 35,000
10* BoiUor, 400 Kgs/hr*,100 pel 1 65,000
11+« Air compressor, 20 e f*,100 psi 1 20,000
12* Weighing balance and equipments 5,000
F_S

13* Auxiliaries, conveyors for tyre tread

oooling water arrangeMents, steam piping

compressed air piping etc* 15,000

14* Otherequipments and facilities

miscellaneous tools etc*™ 20,000
15* Curing bag press with mould 1 15,000
Total 8,112,000

/ Add % Price escalation 40*600

Total Machinery Cost 8,52,600



AITHEXUEE - Il
OTHER gTYU) EIPMSES

1* Office Machinery, Equipments and others*

2* Furniture aad other misckHaneous expenses

Total

AMXEMVRE -1I1
prRELIMINARY AlD PBBQPEBATIVE EXPOSES

1* Interest on block oapital loan at
7*5$ for 6 months

2* Taxes

3« Travelling expenses

4* Postage, Telegrams and Telephones

s« Local charges

Printing and typing

(o2}
*

7* Establishment charge

8* Miscellaneous

Rs.

5,000
2,500

7,500

RS*

31,000
1,000
5.000
1.000
2,000
2,000
6,000

2,000

50,000

(41)



1 *

2 x

M B ) ASSETS

Land and building (Annexure -1 )
Machinery (Annexure -—1)
Tax 7 # #

Electrification and erection 5jjf

TxBé&epcrtation 2.%

Other Fixed Expanses(Annexure-11)
preliminary and Pre—operative

Expenses ( Annexure 111)

Total

Bound o ff

Be.

(Rented)

8,52,400
63,945
42,630

21,315

7,500

50,000

10,31,990

10,38,000



Ingredient

1TB
Clay
GPP

JnO
St*aeid

PBH

Pinstar

W ax
BBS
TUT

Sulphur

Benacit VII

Whiting

SolTsnt oil

9*00

0*30

16*10

11*30

36*00

33.10

44

29.54

23.38

0*35

3*46

Quantity /day

Anmml

_?le*d..C2HIEO Hnil

Kge*

250

333

83

14.5

6*25

3.125

3.125

29

10*4

1000

3,000,000

«

_ _Sgread
Oost Kgs*
2250*00 126.9
1098*00 J—
75.00 —
373*50 6.325
233.45 4 .45
71.87 1*903
112 *50 1.569
103.44 —
41*50 3*17
s
261*00
18*36 —_—
146.52 1.015
30.72 0.38
20.80 3*17
_— 0*317
— 101.75
_ 406 *
4636*61 250
14,51,000 75,000

Compound_

Oost*

1142*1

28*46

71*64

21.65

56.52

15*65

44*66

11*23

J5.61

1384*00

2825.37

8,47,600



A HHBXURE - Vi

RAW _CQED _ & _BBU=>
Quantity _Rate.Ra. Oost S&/day Annual ooet
1# Tyre Cord 200 Kgs. 20/kg 4,000 12,000,000
2. Bead 4000
300/1000 1,200 3,60,000

(number)

Al HE X URE - Vil
RAW MATERIAL - GURItfG BAG

Ingradeient Rate/kg Quantity Annual Ooat

8a. Kg. Rs.
HR 9. 3870 34030.0
GPI 4 .5 588 2646.0 .
Olay 0.35 1560 1547.2
SnoO 16.10 508 9307*2
MBO 17.68 588 10364.0
Stear .Acid 11.50 78 900.0
BUT 34.24 48 1668.0
lat,-; 36.00 39 1404.0
MBTS8 31.24 29 912.
8 2 78 156

- =V* - - -
7500 62734.40

Rounded Off 62700.



A HNEXUDBDB - VIII

BAW MATERIAL HPENSE- ( Annual)

Tyre Oozd (Annexure V1)

Bead ( « )

Tread Compound(Aunexrue V)

Sxsadt Spread oompound (Annexjcure —V)

Curing teg (Armexrue —-VII)

Totel

Add 2% l1oes

Bound off

* Transportation expenses of raw materials

Ba*
12,00,000

3,60,000

14,51,000

8,47,600

62,700

39,21,300

78,426

39,99,726

40,00,000

included*



MAI POWBS RtJQUIHaiilTS — AHUUAL.

Hate of Totel

STAFF. Ho. pay p*a* __ per annum
1. Manager—ouB-TeohiiologiBi 1 12CKS 14,400
2. Head foreaaa—eum-Englnesr 1 700 8,400
3# Store In charge 1 400 4,800
4. Maohanlo 1 350 4,200
5* Clerk/lypiet 1 350 4,200
6. Ceehier/Aocountant 1 350 4,200
7* Shift In charge 3 350 12,600

k
9 52,800
1. unskilled in 3 shifte 21 e/a«y 50,400
v

2* Semi skilled in 3 shifts 16 lo/day 48,000
3. Skilled in 3 shifts 23 12/day 82,800
Total 2,34,000
Triage benefit 20# 46,800
2,80,800

Bound off 2,61,000



1

1

1

1

1* Mixing aill 1

2* Hiring aill 1

3* Tread

ealende

6" x 42"

2" x 30"

r

4* Spreading maohine

5* Tearing and Beaolling aaehine

6* Monobands

7* Pressss

8* Oompressorms

9* Boiler

0* h x Churner

1* Extroder

2 Additional

3* Lighting, ftm

Ooet of power

*#

power per annua

Assuming 80* uti

etc™*

lisation

Oost at Rs*m*15/kwh

Lighting per annua

Cost at average

Total

cost for

rate of Ba»0*25

power A + B

Boiaad o ff

Ba.

Ba.

45

22*5

492300 Kwh*

3,93,840

59,076*00

16

16

16

24

24

24

24

24

12.000 Kwh.

3,000

62,076

62.000

720

360

44

20

24

36

216

72

60

72

10

1641

40



Total fuel oost per annua R* 22,100

Al 1 11U RE - m
UTILITIES - «ATEB( ANNUAL)
Annual uater oonsuaption 3000 E

Total oost Ibr water at Ba. 60/k 110

litre . Rg, 1800

A NNBIURB - HII

OYEBHKADS- ANNUAL.
1. Bepalra and Maintenance on Machinery %
2. Insurance 1£ of £Lxed eapital
3* Audit fee and legal charges
4. postage, Telephone telegrams
5# Advertisement
6. Stationary and supplies
7. Travelling expense

8 . Misofcftlaneous

Bs.
42,600

10,>80

3,000

4,000

5,000

5,000

5,000

5,000

79,980



A I HE Il UBE - X1V

woBkiHe CAPITAL ( 3 Months expense)

1. Saw Material (Annual annexure VI111)

2* Man power (Annual annexure 1X)

3. Utilities

power (Annual annexure X)

Fuel ( N annexure X1)
Water (M annexure X 11)
4* Overheads ( * annexure X 111)

5* Bent (annual)

Bs* 1000/month.

Working oapltal (3 months expenses)

Bound off

A1l MET1UBSB - XV.
IHAvVCsSre PLAM—

A* BOBROWIMOS

1. Machinery expense 100# term lOan

from KFO(Annexure 1)

2* Working eapltal

100# from commercial banks (Annexure H V)

B . OVW FDKDS.

Fixed expense other than machinery

(AnncKuresl,n, and in)

total

Bs.
40,00,000

2,881,000

62,000
22,000

1,600

80,000
12,000

44,58,800

11»14»700

11,115,000

Bs*

8,52,600

11,15,000

1,85,400

21,53,000



2*

4*

S5#

6%

7*

ANNEXURE ire.

DKPREC2ATION AMP INTEREST(ANNUAL)

. DEPRECIATION

Maohinery ¢ 1C$(Annexure—~I)

Other fixed oapital O 10$ (Annexure Il & 111)

Bound off

INTEREST
Tessa loan Itor Machinery O 10%

(Aunefture XV)

Working oapital loan 16%(annexure XV)

Bound off

Al11EXUBB - XVII
ANNUAL COST OP PRODUCTION

Raw Material (annexure VI1II)
Man power (annexure 1X)
Utilities
Power (annexure X)
fuel (annexure H)
Water (annexure XI11)
Overhead* (annexure XI111)

Beat

DepreoiatLon(aruiexure XV)

Intereat ( w )

Be.
85,260

5#750

65,260

1,78,400
2 t65 t660

2 ,65,600

Re.

40,00,000

2,61,000

62,000
22,000

1,800
80,000
12,000

91,000



(*

AHHEXUBB - XVIII
SALES TUHMOVEE—- ANNUAL *

total production 6,000,000 tyres=*

First Quality 4 Rs,10*25 per tyre

5,67,000 tyres

Seconds (% of total produotion)

30,000 tyres

at the rate Rs»8*75 per tyre

Defective (0*5* of total produotion) 3000 '

Total sales

Less 12*5* eomrdseion

Less frieght and other expenses -«
8s* 150/ton (430 ten)

Add sale of sorap curing bags

Lees cost of production

GROSS PROFIT

Income Tax at an average of 30*

Bound o ff

MET PROFIT 03,000

product price is exolusive of sales tax and

58,11,750

2,677,500

60,74,250
7,59 f261

53.14.969

72,000

52.42.969

31000

52.45.969

48>13t000
4,32,969
1,29f890

3,033,079
3,003,000

nexcise duty)



let Profit (Annexure XYI1II1)

Fixed Assets (annexure H V)

Working capital (3 nonthe)Annexure H V)
Total Capital

Annual tales turnover

Om fund (annexure XT)

percentage eaxftx Profit on Fixed Assets-

percentage profLt on working oapltal

Hfn2~1IfnTwYh aft percentage profit

on Total capital

percentage profit on Annual sales

percentage profit on own fund

3,023,000
10,38,000
11 ,15,000
21 53,000
60.,74.250

1,85,400

29*19

27.17

14*09



AP F EHDICE S






Natural Rubber

W .T.

Reclaim

Stearic Aeid

Sines OadLdl

HAP Blade

PIP Black

GPP Blade

China Clay

POroal s

Nonox BL

Honox BUT

Tar

fine

paraffin Wax

TYPICAL PORMULATIOIS K)R BLACK OH
GREY BICYCLE TREADS

Low
quality
90.0 90.
20.0 20.
1.0 1.
3.5 3.
— 20
40.0 20.
0.5 0.
0.5 0.
1.5 1.
1.0 1.

Curing €Y€tens*

Medium
quality
0 100.0 80.
0 - 40 .
0 1.5 1
5 3.5 3
20.0 =
.0 — -
0 20.0 -
5 0.5 0
5 0.5 0
5 1.5 1
0 1.0 1

Vuloafor HBS
Vuloafor TMP
Sulphur

Oure O 153 - 0.

(iCLne.)

0*68$

1142

100

10.

Sigh Qual

.0

0*63
0.125
2.5

7—6

ity

100.0



APPEKDU -

OOIOUEED

Sacked Sheet or Crepe

pale erepe
Stearic Aoid
Zinc Oxide
Active Zinoe Oxide
China Clay
Lithopone

Titanivn Dioxide
Magnesium Carbonate
Hydrated Aluminiun Silicate
Mineral Oil
Paraffin Wax
Diethylene Glycol
Tuloafor Colour
Vuleafor last Yellow GTS
ffonox B
Vulcefor HBS
Vuloafor MBTS
fsifasar* Valeafor TMT
Sulphur

153#C

Cure at (minutes)

& TBANSPABEILIT HTCYFILT*.

Ooloured Traade

100.00 100.0
1.0 no
10.0 3*5
40.0 40.0
1.0

2.5

1.5 1*5
1.5 1.5
1.0 1.0
1.0 1.0
0.125 0.125
2.5 2.5
7-8 7-8

TRBA'DS

100.0
1.0

40.0

required

0.002
1.0

1.0

0.125

100.0
1.0

1.0

35.

2.0

1.0

0.125



APPENDIX - v

QIIBIMX BAGS

Smoked Sheet 100*00 100.00 100.00
Stearic Acid 2*00 2*00 2.00
Honox BL 4*00 4.00 4.00
VuloafOr MBTS 0.75 0.75 0*75
Magneelua oxide(light) 15.00 - -
Zinc oxide 30.00 30.00 70*00
Vulcatao CH 5.00 5.00 5.00
GPP Clack — 45.00 15.00
China Clay - - -
Sulphur 2.00 2. 3
Mineral Rubber - - 5

Press Curei 30*35 minutes at 50 Ib. p.a.i. steam

pressure.
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APPEHDIX VI*
SUPPUXBS OP RUBBER CHEMICALS AND OTHER COMPOUNDING INGREDIENTS.

1* */a. ICl India (Pvt*)Ltd* P.0.Box H0.310,

Cresent Bouse, Ballard Estate, Bombay-1. Rubber Ghoaioala

7*

8*

10.

11.

12.

n/s.Bayer India Ltd; Express Towers,
mariman point, Bombay—400 001.

. M/s.MIndia Chemicals Ltd; Wakefield house,

Sprott Bead| Bog&bey—ttftxxAfix

Indian Bubber Regenerating Co; Ltd;
Wagle Induatrial Estate,
Thana, 400 604 (Maharashtra)

. Organo Chemicals Industries,

Sonepat (lelhi)— Agents,
Bishiroop Chemical Co.,
160 D*V* Boad, 1lst Hoor,
Bombay— 400 001*

united Carbon India Limited,
H.K.M. International House,
Baokbay Beolasation, Bombay—400 020.

Philips Carbon Black Ltd;

Duncan House, 31 Netaji Subhash Boad,

Bombay—400 001

Kamanl Metallic Oxidea Pvt.Ltd;
Kamani Chamers, Kicol Boad,
Bombay —400 001.

. Godrej Soaps private Ltd;

Vikhroli, Bombay— *ftfo<ftft+400 079*

Esso Standard Eastern Inc,
17 J* Tata Boad,
Bombay— 400 001 .

Burmah shell oil Storage & Distb.,
Company of India Limited,
Burmah Shell House, Bombay— 400 001

I1.A. IC* Private Limited,
1. A*M* 241 Backftay Reclamation,
Bombay— 400 001.

«

Reclaimed Rubber

Carbon Black*

«

Zigo Oxide*

Steario Acid*

Solvent and
Rubber Process
oils*
Solvent and
Rubber process
oils,paraffin wax

Sulphur*



Supplier!>

1# Gokak mile Limited,
P.B. *>.79, Porbe» Bldg.
Heme Street, Bombay—400 001.

2. Madura mils Co., Ltd;
Mfg*Agentej A.P. Harvey Ltd} P.0.B.Vo0.35,
Madurai Madras.

3. »—>»> mils.
Srlvendrw— 695 001 (Kerala)

BEAD*
Suppliers»

1. National Standard Duncan Ltd;
P4, Wagle Industrial Estate,
Thana — 400 604 (Maharashtra)

2. Hindustan Vires Limited,

16/5 Ghowringhee Boad,
Calcutta.

READY MADE CYOLE TYKE BEADSI
Suppliersi

1. mtza Shilpa Kutir,
Calcutta.

2. Sarrodaya Technical Centre,
3 Lake Bead, Bhandup,
Bombay.



1*

2*

3*

4*

5*

6*

7*

8*

10*

11+

Bichardson & Crudas Ltd}
Byculla Iron Works,
Bombay— 400 006

Sohal ”~agineering Works,
Tulal Pipe Soad,

Off Haines Road,
Mahalaaoni, Bombay—400 013*

Indian Expeller works,
17 A# Saitafftlwadi,
Mdm Mazgaon, Bombay—400 010*

Battacharaya & Company,
55/7t Saehitula Boad,
Calcutta — 700 011-

Agarwal & Company,
Merohantile Buildings,
Calcutta*

Rational &gg* & Moulding Co*
24, Sasbitula Bead,
Calcutta*

Brawa & Company,
108 Patwarbegan Lane,
Oulcutta— 700 019.

Industrial Corporation,
Barangar Truck Boad,
Calcutta*

. Blue Bird Industries,

11, Bruce Street, Fort,
Bombay—400 001 *

Batliboi & Co.private Ltd*

Forbes Street, Fort,
Bombay— 400 001 *

Yarsha Boilers PrivaW Itd;
Green House,Green Street,
Bombay—400 001*

Mixing mills,
Extruders*

Mixing mills,

Extruders, Cycle

Tyre presses
(without moulds)

Mixing mills
Extruders*

# G|ycle Tyre Presses,
Moulds, Building
drums*

Spreading machines,
Churning mills,
Boilers etc*

Boilers and Air
Compressors*

Boilerse



APPEMDIX nil*

CUBEEHT_mCS_OF CYCLE TYRE(8—3r 1975)

Ba*
Dunlop Boadarter 12*87
Dunlop Goldseal 12*60
Goodyear Boadkling 11*37
Goodyear 11*50
Sawhney 12*87
NEM Bead grip 10*25
KBM Boad finder 10*25
Ceat Samrat 10*62
Stara Extra Hy Duty 11*75
Badhu Super 11*87
Buby Super Deluxe 9#81
Cosmo* 10*00
Metzo Deluxe 11*75

International 11*25



61
62

63

71
72

10
11

12

13
14

sparer. AM> TKSTRIWTLM

capital m a a a

rixw! Aaaota
Working Capital

Groaa Capital *
mAHdHG PLAH

Hnanoial Aaaiatanoo”Soaroos

TLnaaoing of tho Projoot
PRODUCT PRICING
HBPFIMgWHT

masonic Vtaw Xttt
SOCIAL BHfgrtre
coACUjSIq
ANHBOJRES
AFPTOICBS

o0o

31
.- 33
33 - 35
35
35 — 3°
36-37
37
38
39-52

53-62



