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x k t r o d u c t i o m  ,

Material band ling any account ter between 15 te 85% ef 
tbe cost ef u  ertlele* tbe sophisticated vehicles ter Material 
hatdliig range froa tbe hoable wheeled trolley te giant fork-lift 
tracks* Between these extreaes there era platters tracks, pallet* 
tracks, head tracks aad industrial tractors * trailers - all at 
thsM usually fitted with solid rabber tyres. Other iapertant 
aces ef selid tyres aro fer araoared fightlag vehicles, aloe cages, 
overhead cranes and aircraft tail - wheels* This prefect pre poses 
a asall aeala ioduetry aanofactariag selid tyres fer head tracks 
aad trolleys*
* • * .  Bl»**«r gjjj — In t t t t l  *? HO. proJ«*t.

Ceaacrclal vehicles usually had either aetal̂ er selid rabber 
tyres* Later whco the devclcpaeat frea Genres to cord as a easing 
aaterlal ter paeaHatle tyres laproved, their appllcatloa te 
heavier klad ef vehicles lacrceeed* Bat today because ef its aalqae 
perferaaaee between the wheel end the ere and, selid tyres have 
ceae hack te the scene* Mew it is ased la cases whera pneaaatlc 
tyre ia aosaltable* Devclcpaeat la the field is progressing aad 
Industrial cochlea tyrea Is a aew eeaer la the field*

The oala abject ef the project la te prodacc solid tyres 
ef the following types and targets, inerder te acet the pccslhlc 
increaee in dsaand far then.

1. Solid tyres fer hand tracks 1(0 Me s/day*
2 * Solid tyres for trolleys* 160 Mes/day*



A.i. ftftlHt HMrtltUl Md iiwtftwtUi.
Still tyre tfu liti ef a vflleaiittd nblir tr«l finely 

aftlzid t# th« estir ptrlpbtry of a aetal «ImI.
Basically there ara two types* vii9 tha presaed-on band aad 

he Mad direct type. Bead tyres consists of a aetal base band aith 
aa eater rubber tread, which at ter vulcanieation is headed directly 
ta the hand by processes deeigned te on sere aaslaua adherslea aad 
service life* Beaded tyres have the tread rubber bonded directly 
te tbe wheel and rerabberiag caa be doae oaly by tbe track aaaa- 
foetarer.

At preseat there are vide raage af standard eiaea af solid 
tyresf geared te tbe deaaade ef tbe aarket. The tyre water dlaaoter 
ranges froa %* te 3 6", tread width vary froa 1* te l6m aad lead 
cape city vary froa 25 kg to about 20,000 kg. They are deaigaed fer 
veblelee raaniag at a speed ef 6  -  10 apb. Tbe teaperature deve­
lop* sat ef solid tyres io at a raage of 75 - 185 o* Tbe her doe ss 
of tbe tyre roage froa 70 - 75 1HHD« Tbe load oarryiag capacity, 
which is tbs aaia crytsriea la deelgaiag solid tyros caa be judged 
froa, l. ca lea 1st lone based oa tbe equa tioa, 2. Acatual loading 
data aad 3 * froa tbe Koaograpb. Tbe lood ratiag depends oa(a)tyro 
width, (b) tyre thickness aad (e) tyro outer dlaaoter. Tbe speci­
fication of tbe products uader ovalaa tioa are dlaeribed below.

Koaograph is a figurative repreeeatation which gives easy way 
of calcalotiag tbe dlaeasioan of tyre for o given leod ond alee versa. 
Hoaegropb is developed ualag tbe eqaatioa L • K (V -0 .5%T)DV75T**35



Vhera l» m i««lf if » tyre vldtb, D ■ outer d tea a ter 9 T m QD • XD -0.3? 
•ad I&»a eoaateat equal ta 68 far normal etse.

t. ha ad truck t/ f j  
traad width, 
tread thiekaeae 
tyro eater dlaaatar 
load earryiag eapaalty
ty*a.
Fat tera

*• IktilSLlKilz
traad width, 
traad thiekaeae 
outer dlaaeter

75
37.5 aa. 

•75
*00 kg/tyre9
Prueeed-oa.
Plata.

50 aa
37.5 ■■

200 aa.
laad aarryiag eapaalty 75 kg/tyre#aax. 
type preseed-oa.
Pattern Plaia.

* . i .  » t  tii a M M O t .

Ihi *aj*t m u  ot application of solid tyro* ia » r U u i  

lidsitriM whore there ia toMliai *t MttrUU. The various 
M u i t r l m  today prat ora solid tyres ter tbelr trucks aad carta 
avar »atal whaela, beeauae it suppresses noise, pro tact a tha factory 
floor apaca fro. daaaga aad reduces physical exertion. Actually 
tbsra is no subatltnte for solid tyraa i .  those respects. flue

viotapplication af solid tyraa,partiaalarly tha aaall oae«faoea aoafiaa 
ta faatoriaa aaiy. aaatd..%.



Xt aloe flH« application in pert, roilvay station asd villages for 
a vide variety ef purposes tee icaierMi to seatiei.

Hie ever is crossing gee a ad end aero sad aero sophistication 
fer aster la 1 handling equipaeats gives t i iapstss to tbe solid tyre 
industry*

USHS3LJL f; ^ | |

f t i l l l l 1 E I I S X

Probably tbe aoet Iapertant application of solid tyres today
»s4o for tbe rsrieas kinds of tracks and trailers. Flov of laproeess 
aaterlals in tbe fectory, froa rav aaterlals to finished goods is 
aade easy by nslng these equipaente. Manvfsetarers et naterial 
handling equlpaeuts are the largcet users of solid tyres, since 
the aajority ef as ter is 1 haadllng oquipaonts nr# ran on solid tyros. 
Hand tracks are aalversa 1 and need fer hnndling ef balky aad rol- 
stively lighter aaterlalsfvhero as trolleys ere capleyed ia carrylag 
relatively lighter aaterieln*

The available statiatles ea the production of eeiid tyres 
theaseivee is iaeoapioto. Bnt baaed on the pcrfoxaanees of the 
existing anits and bassd oa the enquiries aads aaong the dsalere, 
it is dear that there is good dasnnd for the product.

i m u u j u i i t tThe aain aarkot areas are eta tee like Naharastm, Punjab,
Tba 11 aad and Hoot Bengal, vhoro industrios are clnntered. A good 
aaonnt ef local aarkot is also available. The vork can also be 
undertaken on specific orders according te the dcannd.



1.3. a—«r«nblc»I KxUnt .f the —rkot.
The export oad loport stetistics of too solid tyros during 

tko lost few yoors oro,
Isaorir Ixoort.

Years Value *000*. Year Vo lue *00011
67-68 1428 19̂ 5 515
6 8 - 6 9 5142 66 77869 - 70 2140 67 199670 - 7i 3740 68 55571 - 72 4842 69 90172 - 73 5598 70 15273-7* 9994 71 8774 - 75 12942

VKiilo tho loport is stoodily increasing year after yoar, tbe export value shows a wide fluctuation over the years, and o coa era I decreasing trend for the lost 3 years. This clearly reveols that * ths preeent production of theee solid tyres ore Insufficient to eotlsfy the interne 1 doaand, ond ao there Is good donas tic aarket petentlol fer solid tyree* Hence the product is cosily sold within the country. But at oil time the poesihilitiss ef export should ho soonnod.
B.4. Cegp.tlti,T« PfOflactf.jThe coapotltlvo products in this field oro no tel wheels, wooden wheels end pneaatic tyre. Theee products docs not In ony way affect the propoeed loduetry, elnce, (l) Solid tyree mlnlnisc the jolts ond Jerks thst ore noxml ly associated with the present set of wheole, by abaorblng shock. Thus they avoid rood daoage.It increaaes the leed bearing capacity and at the sawe tiae reduces driving foreo, (2 ) While tho pneimtic tyre selves ths problem of road deaege, it bae certain liaUtations.(l)It le too coatly9 (11) it should bo on paved roads, othervice It Is vulnerable te puncture.



3) Bella tyrit a re liorwiUgly rttefli.
%) Slut tiM Mill tyroo will taibU to corry boar lor loads, tbo 
iacreeeed cffieioacy wilt bo oa iaeeative for tbo veblele ova ora 
to switch ever to robber tyrttf wbcele.

tboro to aot a alagle aait la Kerala predaelag eolld tyroo 
ot preeeat. Bestowed witb oboap aad ebfadeai power, labour aad 
raw aaterlala aeppliea, a aew eater proa ear froa Kerala wilt be la 
a eeaaaadlag peal t to a ta atart a aait for prodaelag tbia Itea.

am am ***
£ l £ £ E £ £ £ f i E  l f f t £ £ l l * i * l £

« a . MSHMk J

Beeieiea of leeatioa ia very taper taut la aay iadaatrlal 
aaderteklag, aiaee (i) A pleat la relatively iaaebile aad eaee it 
la eetabiiebed, It to pciaaaeat. (11) Locatloa baa a coos id arable 
iaf laeaee aa eperatiat ooat aad predaetivity. Vbea aeiectiag tbe 
otto fee a factory, tbe fellewiag faetora are ta bo takea iato

t» Aealiability of electricity, water aad faei* 
t« Koaraeoe ta blgb veloae raw aa ter tale.
3« flaeilittee for traaaportatlea (Bail, Bead aad Biter)*
%• Availability af okllled aad aaekllled labour.
3. Proaialty to aarket.
6. Batlafaetory cllaate aad earraaadiaga.
Tbo propoood aait eaa be located wbere eoild tyroo cea be 

eaaily aarketed or raw aaterlala ara eaeily available. Aa tbo aorfcot 
for ealld tyraa la aet eoaeeatratad ia a partleaiar arba, tbe beat

eoatd.«7*



suited location seeme to bo Kerala, a otata blessed with ample 
a apply of aaia raw meteriale, power and water. Many factories out­
side Kerala aro seriously affected by psweroat. Aa Indue trial 
Batata la Kerala la eoloctod for implemeating tbe propeaad project
becauae of tbe fallowing advantagee tbero.a. Land and Building ara available at a nominal roat.b. Undue doday la getting power and uater connectIona caa bo avoided.c. Redueed overhead exp on ae a to the minimum.d. Facilities available far traneport and commnnlcatioa.a. Availability of labear la tbo grada, quality aeedod.f. Faeilitlea for traiaiag labourers at lasa cost, aadg. Facilities far abaarvatioaa aad eoaeaitatloae.
C.2. FIKKD ASSETSA, LAND AM) BUILDING Land and Building aro rented from aa appropriate Xadustrial Batata, tba built ap area roqalred for the pleat la estimated aa ebowa in tabla C«i*
a n i f c j a u *

SI.No. Section Area.sq.ft.
1. Rawnaterial storage 6 •compounding. 4502. Mixing aad Varmiag 4503. Bleak preparation &Moulding. 3904. Iaepectloa ead storage. 3605. Ibilot. 506. Office 1507. Beet room 1008. _ BoilerA ^ ISP____

Vital. 2100



So a B typo Ballding la ai Industrial Batata will auXflaa for tha plant. A suitable layout tor tha plant is given in Appondiz II.
B. PLAMT A*D HAUL1XW.

Tha dataila af tha aaahinary required (thair nuahar and costs) for the production of salid tyraa ara glvan in dpcudta 1 .1 .Tha sain iteas of aaohinery nro tba following.
1 . Mixing aill of sisa 1%** z 3 6" uith a batch weight capacity ef 25 - 50 kge with chilled eaet iron rollers, driven by 40 HP actor, reduction gear and water eeeiing arranges cats. Utilised aainly far aaeticetien and alxiag purpoece.
2 . Mixing aill of cine 12" x 3 0" batch capacity approximately 16 kgs, 30HP aotor etc. Meinly utilised for waraing up the aixed up eteck.
3 . A boiler of 150 kg eapacity9 with water eoftener aad eeceee- ariee.4. 3-dayligbt hydraulic preea ef platen else 30* x 3 0", working with a 5 HP actor, aeant for curing hand truck tyres.5* 3-day light hydraulic preea, 2%" x 2%" else, with % HP actor used for curing trolley tyres*
6 . Suitably deelgned aoulds for and truck tyres aad trolley tyres.

The total cost of aachinery is worked out to bo la. 3,25,800.
Betel is ef ether fixed expenses end pro-operative expenses are deeeribed in Anncxturee 1.2 end 1.3* respectively.
ft w .  9t .al-gf cElPTr•

1. Qua tat ions are aede end eatlefaetery quotations are confizaed.2. Price quoted are exclusive of packing, traosporation costs, onles tax, excise duty etc.
3 . 30% ef the prioe should bo paid la advance aid the reanining nt the tlae ef purchnee. Payaent can be done through bunks.4. Pureheecr bus the right for inepeeting aachinery.
5 . Supplier hue tbe right for cancellation, changing delivery tlae and price due te unforeeeen reasons.
6 . Warranty against aanufneturing defects is ensured.7. Shortages ehould be notified with in one week efter reception.The eourece of euppiy ef netblneriee ere given in Appandix HIBcontd. .9 -



« .? .  — a t  a m M L M a s m a a L  

c .5 .i .  MMMaOik « 8 g m S K B »

Tke tatU raw uterlali r«q«lrtd far production aro Ha taro i 
lillar, Styron Butadiene Kibbar and otbar lapartaut ahealcala 
llko atoaric aald, tiao oxide, ehln olay, proeaos aida9 fillers, 
*0k*-«4ear*e antldegradanta aad curative*.

Dotalla of tka row naterial requireaent aro given ia Annex- 
orall.1. law aateriala requireaeate aro oaloalatad kaaad aa stand­
ard fo ran la tioa far aalid tyre, givoa la tabla C-2# Currant prioo 
of row aa tar la la, and aaaualng tka standard alnoa of solid tjrros 
and produotion pattorn.

TfcM. C-2.
81. Mo Mo tar i« I Fa raulation-------- MB------  ""1. M'ft 60 .02* 01 40 •03* Sine Oxido 4 •04* Stearin Mid 1 .5St HAF Blaok 25 .06. SEP Black 25 •07. PBM 1 .08. CBS 0 .859. OCT • .1510. Sulpkur 2 •2511. China*,? day 100 .012. Diathylana glyoal 1 .513. Aroaatla oil 5 .0

Vital. 266 .25
Tho ooapound roqulrod far tka two typea af solid tyros aaaualag 

a 5* waata la ciieulated ta ka 220.5 tans /yoar.
Tka lagradlaata glvan in tka foraulatloa ara pessibla to ho



substituted vitb other ingrediente also. A detailed description ef 
tbe ehoiee of Ingredients is gives in section Df deeling vitb 
proeees ef ■cnufeeture. Tbe choice dcpende en tbe eveilabiilty9 
cest end quality ef ■aterlels end service requirenente et tbe end 
product*
ggEr&ff

All tbe rev uaterlaic arc aveliubie Indigenously, Severe! 
agente are available in tbe ceuntry to supply rubber ebeaieels.
Tbe reureee ef supply ef different rewneterlels that can be ueed 
are given In Appendix. HI.A.
19X2*. 9f. FtrsHlHU

All negotietlcns are done through benke. On a uargin aeney
of 30$, tbe benk will spend 70$ for the purehaee of neterlels.
The euount bus to be paid back ia 70 days vitb interest. Tbe pur-
chased Material viil be kept in the benke go dawn, and are withdrawn
in snail qnentltiee en peynent ef each.

G .J .t .  MAWPOW&II RBQOlRBMKSTS.

Tbe nen power roqulronent nay be classified weinly into
2 catagoriee.(a)Hanageriel 4 Aduinletrative. (b)Teebnieul.
•  ) »»J Ad«lnl»tr«tlT» ■ tn oD M l.

The owner blnself le tbe Manager ef the fin , If the uana- 
ger Is alee a technically qualified pereon he ecu do the Job of 
technologist alee. Supervisions help bin in the production eepeete. 
One typiet cun clerk end e peon cun watch nan fonts the required 
ednlnietrutlve office staff.
» )  i O S l l i J a B M M i tThie eetngery of people ere directly involved in production.
All the production eheduilngf eupervisien and controling ie donete* eontd..i_ . i  __j  _______1



The direct iebourere ere of three elaiiei - ekllled, oemi- 

•killed end unskilled. Mixing, blank properation end curing, require 

•killed labourer*. There ere 15 labourer* for two shifts, out of 

which h ere ekilled, 8 sent ski lied end 3 unskilled.

The totel ennuel cost towerde wages end ealeriee with 50% 

benifits works out to be 1,1% ,000 hi. The detells of the manpower 

requirement and the wegee end selerlee ere euamarieed in Annexure- 

11^ .2 .

p i p i n g ,  tttMxama-

As the mixing, blenk preperetion end eould filling  are 

•killed Jobs, some treining progreme may be neeesaery for the wor­

kers. For efficient functioning, veil experienced chemists end 

operatore ere necessary. Being e small unit which eennot afford 

to sneh en elaborate training, this may be arrenged in institu­

tions euch en commen fecility eorrice centres. Further treining 

may be given In tbe fectery ifteeif with the one experienced hand 

available.

C .3 .3 . p m i T i g s .

For efficient funet&lng  ef «r  industry, treneport feeility 

le eseentiel, pertleularly to bring rewmaterlale into the fectery 

end to haul the finiehed product Into the market. As this small 

nnit cannot effort to meklng roads et ite own cost, it  is better 

te locate the fectery In e piece nearer to the main reed which 

makes tbe market, pert end reilwey etetion within the reach.

The queetion ef treneportetion is not a problem in the pre- 
eon t eeee ae it ie propoeed to locete tbe project in en Industriel



Kftat« whieb will definitely nave good accessibility.
Wnjfcor. Water io required, (l) for oooling tbe nixing aille
and for boiler working, (2 ) for toilet and ether personal purp­
oses.
Steaa. Ferhbenting the bydraulle preeeee.

etfi city.

The driving power behind vnrioua aachinories is ele­
ctricity. Adequate supply of eleotrioity is an eaeential requ- 
ireaent for ell indue tries. The sauill industrialist has to faoo 
severe I problems in this eaae. Ho bee to apend aueh tiae and 
aoney in getting oonneotiona, drawing three-pbaae line, install­
ation of transforaers eto. In tbie caee alao lnduatrlal Satate is helpful.

The detalla of the working expenses on utilities are 
aaaaarieed In Annexure.II.3 .

gg£3?g»t..S
£ 1 0  c K J S  O P  H A H E i C D J i

Tke laportant a tope in tha aanufaoture of aelid tyree are 
lieted and diecuseed below.

1 . Coapounding.
2 . Nixing and Maturation.
3 . Prewaralng and Blank preparetion.4. Moulding nnd Valcaniaatlon.5. Deflashing.
6 . Inapeotion and finiabing.7. Pocking and deapatoh.

The layout of the plant la given in Appondlx.IJ>~
O .l .  Co.poundina.

The deelgn of compound for solid tyres is laportant and la
contd. .13 .



concern ad with securing an acceptable belanee between (e) calc* 

enisate properties required, (b) price and availability and 

(c) proceseabiiity. Tbe service performance dewended on tbe Pro­

duct by tbe eoasuacr determines tbe valeaalsate properties end 

ie obtained froa a detailed aarket survey* Tbe choice of rubber 

and coapounding ingrediente ie geared te aeet the following per- 

foraance in tbe fineI veicanisate requirements.

1 .  B e e iU e n e e - M e x ia u a .

2 . Heat build up and Abreelon loss-Miniaua.

3* Out growth roeistanceWiexiaua.

4 .  B o il in g  rcsisten ce- N la iaaa .

5 . Oxidative degradetion-Mlniaua.

6 . Unifora hedness with e range of 70-75 IBHD.

Since tbe epecd et non-powered vebicice deee not go beyond

10 Kapb end tbeee vebicice ere ueed for aateriai handling onlyf 

factors like wet ekid, riding eoafort otc* ere not uueb of a pro- 

blea te be cared*

Tbe desirable processing propertlee are cure safety, 

lew nerve end good dispersion of ingrediente*

P o l w r  ■«Uctlcn.

Heel stance to beat build up and rolling reeletanee enco tin­

ted between tyre and running surface can be reduced by e resilient 

MB with low energy loss. Bet for tbe best ecabinetlon of propert­

ies, it  is necessary to nse a nlxture ef MB and SBB. Tbe ratio 

of MB/SBB depends upon tbe product reqnireaent. Fer heavy duty 

solid tyres MB content ehould be high end for e light duty preatiusi 

quality, 1*1 MB/SBB is a best ceabinetion. Bee la ia rubber c«b  

aloe be used et low level Inorder te cheapen the coapound.

I W r § «

Build up of static electricity in eolld tyres can cause



- Ih -

•oa* damage and thin danger in reduced by incorporating in the 

formulation, en antistatic carbon blaok, For incroeeed wear reel* 

stance it  ie desirable to use fine particle else furnene blacks. 

Since HAF eione will roduce resiliencey a combination of HAF and 

SHF are suggested. With a view to cheapen the compound,high ate* 

nnl ef chlBtt clay is used, since it ie evailable at a low price.

The protective agents include eatiegonents and anti* 

oxidants. Under Indian condltiona it  i9°2eeessary to edd an

antlosoneat. Since solid tyre ia ebiack compound staining type
0Jr

antyoxldant, PBN, is sufficient; thia chemical l PHR will give 

neeeeeary protection from oxidetive degradation.

fortBg w p t .w .

Sulphur along with accelerator, forma the curing system. 

The accelerator must be ehooen to give good scorch eafety9 high 

cure re to and a satisfactory p la &u e  effect. The eulphenamide 

type acceleratora give the deeired protection. CBS9 boosted with 

HIT imperte all tkc above properties.

OtM r  additives.

Tbe normal level of Sine Oxide, being used as activator, 

is % PHR and stsarle a d d  level le 1-2 PHR. A small amount of 

5 PHR process oil ie sufficient, since the furnace black level le 

not high. connteraet the effect of clay en eccelerator abso­

rption, a small quantity of dicthyiene glycol is desirable. 

Peptlsers ere not ueuelly ueed in mill mixing. Retarders are not 

accessory et low processing temperaturora.

Hie rubber end other ingrediente are weighed out as per 
» •

contd ..1 5



the predetermined formula end beteh veifbt. The heteh weight for 

a 14* z  36" n ill  le ebout 25 k|, Typical formulation for eoiid 

robber tyre compound end tbe weighte of ingredients for 25 kg bot­

ch are shewn in table D . i .

sl.No. Ingredients Formulation
PHR

Wt/25**batch
i. m 60 vO 5.63302. SBK.1500 %0 .0 3.75603* SnO 4 .0 0.37504. st.Acid 1 .5 , 0.14085. PHN 1 .0 0.09396. CBS 0..85 0.07907. WT 0 .15 0.0141
** ‘ 8 2 .25 0.21139. HAF 25 «0 2.347010. urn 25 «0 2.3470il. clay 100 .0 9.389012. DIO 1 .5 0.140813. A. Oil.

t | i \ t 
w

! 
©

t

0.4695
266 .25 24.9930

D .2 . MIXING AND MATO1ATI0K.

Metare1 rubber ehould be westlea ted before mixing, till 

the nerve diseppeese. Mixing time ie sround 30 minutes* usually 

one stage nixing is ewployed. Two stage nixing on will ean else 

be need. This will wske eeey processing end improve properties ef 

the tread. The order ef nixing ie mastication of rnbber followed 

by addition of antioxidant, active tore, fillers end e ll . The 

eceeleretors m a t  be added toward* end of the mixing cycle, just 

before tbe edditien of sutphurf when blends of two polymers ere 

use*, blending should be done et eonparable viscosities.



The a l i i  should b i  cooled prop or I y  d uring  a l x i n g .  A fto r  a lx in g  

tbo *  took should bo sbootod o a t  and co o led . Then i t  la  dnsted  v itb  

tale  and kopt overn ight  fo r  a a t u r a t io a .

M aturatio n  i s  to f a c i l i t a t e  un ifo ra  d isp e rs io n  o f  b l a c k 9 . 

f i l l e r s ,  other  in g red ien ts  and to reduce  v a r ia t io n  fro a  batoh  and 

w ith in  eaeb batch .

D .3 .  flrfyffffing gJM. Bjkl.nk

The aaturcd  cobpound i s  a g a in  waxaed (r o p ia s t ic is e d )  oa 

tbo 12** x  30"  a i l l .  Inordor to got a n i fo r a it y  easng  batches i t  is  

a d v la a b ia  to blond  d i f f e r e n t  batcboa to ensure o v e r a ll  product 

u n l fo r a lt y . Proper ualfo ra  a ix i a g  aakea atook preparetloa  easy 

aad  reduce 'g r a in *  e f f e c t .  5 a in u te s  w aralag  is  s u f f i c ie n t .

Prowavaed ateck  I s  sbeeted out fro a  tbo a i l l  aad  cut  to 

tbo correct w idtb  o f  tbe tr e a d . Tbe s tr ip s  a re  c at  to tbo required  

le a g t b , equal to tbo c ir c a a fc r o a c la l  d ista n c e  o f  tbo a o u l d , by 

a  k n i f e .  Tbe blank  i s  prepared b y  b u ild in g  tbese leagtbs  o f  s t r i ­

ps one over tbo o tb e r  to tbo required  tbickaces  of tbe tre ad ) 

a ssu rin g  a i r  s n tr a p a e n t . This ensures that tbs prof ova i s  o f 

u n ifo xa  d laene io n  and w aigb t  fr o a  bleak  te b le a k , so that tbe a e a ld  

is  e o rro c tiy  f i l l e d  aad  wastage due to overflow  or  r e je c t s  due to 

u n f i l l in g  e f  tbe a e u id  a re  a v o id e d . B lanks  a r e  kept  on clean  

t a b le .

M .  ypuldtfag, g n j , t j o n .

M oulding  i s  the o p eratio n  o f  shaplag  aad v a lc a a is ia g  the 

p la s t ic  rubbsr coapound by  Means o f  beat and p ressure  i a  a  a o u ld  

o f  ap p ro p riate  f o r a a . Depending  oa  tho ways o f  ia tro d u c la g  the 

a a t e r la l  into  the c av ity  there a re  ( l )  C oapression  a o u l d i n g ,(2 ) 

Tranafer  a o a ld in g  and (3 ) In je c t io n  a o u ld ln g . Coapressioa  aouldlag  

i s  tbe se le c te d  aetbed  la  th is  sc h sa e . M ll* ,



Moulds srs of iteel u k t ,  suitably bardned and finished 

with channels and spew grooves to accoauodate tbe excess compound. 

Moulda ara auitably designed and cone true ted for ea ay deaeulding of 

tbe product.

Freaa. Since aolid tyre ia a soao what heavier and tbieker 

product, it ebould be aoulded in bydraulle preee ee tbe band preee 

cannot attain required aeuldlng preaaure. Baaidea that, eince 

tbe alignaent ef platen la never perfect in band preee,it ia very 

difficult to get tbe perfect cloaure of aould. Therefore aulti- 

day-ligbt dydraulic preasea are neceaaary for tbe production of 

aolid tyree.

Moulding »p«ratlQD.

Tbe aould aurfaea la cleaned and aould releaae agent 

applied. Bither silicon aanlaion, eoap or detergents are ueed ea 

aonld releasing agenta. Tbe aould ie dried end bee ted to tbe 

epecified curing tanpcrature. Row it la opened and blanka placed 

in aeuld cavity. Then aould ie cloaed end treeafered to tbe preee 

platen and tbe preee eleaed end required preaaure le applied.

Since eoild tyre ie a thick product it  la eaaential te 

give a long curing tiae at a lower teaperature. Hare tbe aouldlng 

teaperature 1a adjuated te 130*c fer e curing tiae ef 55-5® ainutes. 

When tbe tyre ia properly cured tbe preaaure ie releaaed? aould is 

taken froa tbe preee, end opened. Another blank ia loaded ia tbe 

aould aa before.

D .5 . Doflashing. Method of defiaeblng propoeed are, (i)Hand- 

triaaing and (11) Mechanical deflaahlng, aa a saall scale

contd. . 18.



enterepreneur cannot afford to meet tha coat of a flaab cutting 

machine. ,

9 .6 . X»«oectioB aad flpiahlog.

The del lashed tyre la to he Inspected for defacta like 

uneven surface due to defective mould flow and cracks due to 

mould pinching etc. Small defects ara huffed ky using a huffing 

madhlne.

The nondefcctlve or huffed out tyres are packed and labelled 

aa par srdere from cuetemers* Different types ara eeperately 

packed as par tke cleee ef prodnet9 and daepatched.

The praeeea lass ara In tha form of mould flash snd scrap, 

both valcanlaed and acorched. The valcanlsad scrap can be sold 

for raclaming. The leasee may vary up to 5%.

ggCTlOli. g .

S l l l l l l S l l i !  A R R A » 0  a M * Ii Tft

Sines a major part of ths cone umars of sslid tyree ara 

the manufacturers of material handling equipments9 ths most 

common method sf sslling through agenta and by opening aalea depo- 

ta cannot he employed here. So the heat method is ts snter into 

long term contracte with the exietlng concerns using solid tyrss9 

and tba producta ara to he deepatchcd to the eoneamere with mialmum 

delay.

1.1. PriclBa Potter.
The price of the product is to he fixed considering the 

following faetora* .



1 . Current Market price.

2, Coat of production.

3« Production capacity.

4, Distribution cost.
The fix* ia interested in selling the product at a price, 

lower than the eurrcut uarket price, considering the cost of produ­

ction and Marketing expenses. Since there is a risk ef rejection 

of ths product, the coapanjr hss to account about 10% of the 

sales value as dlstrihutiea cost, and 3% of tbe sales valae as 

ether selliog expeases*

gjSffQ K u&i

& & . H 1Ak i i & i i t s * i m t
The total capital requireMcnt for the project can be 

evaluated under the following heads,

1 , Fixed capital requirement,

2 , Working capital requirement,

f . i .

It is the stni of tbe expenses incurred for lend, building, 

plant and Machinery, other fixed aesets aad preoperative expenses, 

that can be capitalised under eoapeny law, Pre-operetive expenses 

ere accounted for the costs incurred duriag tbe idle tire of pleat 

end aecbinerjr before regular productioo starts. The estimated 

fixed capital requlreMcnt is as follows,

ft!

1 , Land and building Rented

2 , Plent end Machinery 5 ,25 ,300



3 *  Pre- operetlve fixptB sii, 2 7 ,1 0 0

4 .  Other f ix e d  a n i t c .  1 0 f500

Ib t a l  f ix e d  a s s e t s , 5 ,6 3 ,4 0 0

D e t a i ls  o f the f ix e d  cep ita l  ia  shown in  A n n e x u re .1 .

F . 2 . W »rk ln *  c a p it a l .

W orking c a p lte l  ie  tbe working expense fo r  a d e f in it e  

p erio d  (u e u e lly  2-3 montbe) which dopeade on the t ix e  to market 

and g e t  the ealee  v a lu e . I t  inclndoa  raw a e t c r i a i a ,  u t l i l t l e e ,  

wages and s a la r ie e  and ether  overh eade . The required  working 

c a p it a l  f o r  3 mentha in  estim ated a a  fo l le w e .

1 .  Raw m a t e r ia l , i . i i . f c o

2.  U t l i l t l e e .  2 3 10 0 0

3 .  Wages and s a l a r i e s . 2 8 ,9 0 0

4 .  Other over- heads. ____ i * i 5 2 2 __

2 ,2 7 ,4 0 0

D e t a i ls  o f  the w orking c a p it a l  ia  ehovn la  A nn exure . I I .  

r.3.  ftroaa c a p it a l .

I t  la  the totel f l a a a e ia l  requirem ent and  i a  the ana e f  

f i x e d  c a p ita l  and w orking  c ap ita l  for  3 m onths. *he  gross  c ap ita l  

o f  the p ro ject  la  lb. 7 ,90 ,800

S8CTI0K. H .

t l S . L i l t i i . k i l Z
I .  H a t , ot return  on own c a p it a l .

Own c e p ita l  1 ,2 3 ,4 0 0

Met P r o f it  1 ,2 2 ,7 8 0

• ' .  Rate e f  return  on own c e p i t a l .  9 9 *5 1 %
m w w m

X X . B ate  Ot r «tu y B on e ^ i t a ;  a » p lBy.yfl.

C p i u i  Bapl.jred . 7 , 90.800



ft* -. K«t Prefit. 1,22*700
.*• Site ef return ea capital Atepltjrei. 15*58%
u i. imm&aMJtxi&X ml

Anaaal return froa aalea.
Annual profit.

**♦ Profit aa aatec turnover.

SfCTIO M . I .

! £ £ ! £ ! ! £  I l i l l i l U  

■.1. jgijgrfft esgi.ft&ntg.

latereet oa Block Loaa, 7.5#*
latereat oa aorklag capital, 16%.

.Vital latereat eeaaaitacata. 6 9 ,3M

ft*

33.000

36,38%

H .* ..____

Hie bloc* loaa ebeald be paid back in tbe prcecrlbed 
period. However aa early pay back ef tbe loaa will reaalt la 
greater eaviaia oa i*tercet. 8a tba fiya la latcreated la kee­
ping 75% at ita aarplae ta pay bock block Icaa aad tba reat ia ret* 
aiaed.
* . 3 .  Qy.J*A.g.*xL«><U

* •

1,22,700. )  I t i M l  profit, 

k) D#pr*et«tlo».

Surplus ( •♦ b )  

Imam D raw in g s .

82,560

2,05,360

51,065
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'••.-v- a*
ssodfor repayment. 1 ,54,195

Hock loan to bo paid. 4 ,40 ,000

. * . Pay book period• (Round off }: 3 Y i a n .

s k c t io s . o

FINANCING WiAK .

For tbo development of m i l l  aoalo Industries, tbo Govern­

ment of India have launched different programnes under which 

financial aasiscauce Ll given at every stage fr*>« planning fina­

noial assistanooa is give* at every stage fron planning- Financ­

ial aids from different sources for snail scale enterprenewrs arcs

1) Umlm. State fiEanctal corporation.

Loans ot up to 10 lakhs for a per led ef 12 years ean ba

obtained froa this institution. They provide 100$ of the machinery

cost and 755  ̂ af tbe building cost and 40$ of the working capital 

at 7-10# interest.

2) Kerala State qcali Industries corporation.

machinery worth upto fb» 10 lakhs caa be obtained on a

hire purchase scheme on a marginal ftoney deposit of 20$ (i0% for

i
technically qualified personnel) at 7*5$ interest. Repayment

starts after two years and should be completed within 7 years.

3 . Kerala State Employment fyoaotion corporation.

they provide 95 % ef the cost Involves u> purchasing,

servicing, taxes, Insurance and transpcratioa of all machinery

and a« \n*n with interest of ?#•

4 . Nationalised i*aak&.

whole working capital at 1 Interest and loans for

machinery en 25% margin money at 12$ Interest will be available 

froa nati©ali*,'s':* coaU..*-.^.
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Other Institutions helpini small seals enterpreneurs ere 

Net lone I smell Industries corporation, Industrial development 

beak ef Indie, Uni t trust of India etc.

tiaaa«tajLXitfLat

Tbe whole machinery oost le propessd to he taken ee loan from 

Kerela Financial Corporation and the entire working capital from 

Ketionellsed Banks.

XFC Loan, at 7 . 5 % interest to. 4 ,40 ,000  

Bank loan, at 16# interest to. 2 ,27 ,400

0«n Ftnd. 1 ,23 ,400

Total capital 7 ,90 ,800

SBCT10K. J .

S O C I A L  B | £ B F I T S

I .  A .  th^JSiitei^iep^ .

It gives a ) ^ o f i t

b) Opportunity to nse hie Ideas.

n q u n jilteae
It gives e) Larger employment with leee Investment

h) Increase investment In revenue earnings 
of the nation.

c) More equitable distribution of national Inc­
ome.



igSION

fli# p ru t&t  aebsae is • mall seals one as psr the defin­

itive. Tbers is s»ple seeps fer expansion in tbe setae lines of 

prMncts with saall capital investment. Tbe project as such is 

sound, safe and prespeetfnl.

The_ Pro Jeet_ tn_ a Wntsbsll.

Fixed capital. 

Working cap ita I.

Gross cant to I .

Si*
5 .63 .400

2.27.400

tiSbonr fep ree

PLaca &  Macuiaerjr 

Location

U iQ f  area

7.90.800
5 .25 .800

An Xn^Ujitrial E state  in  K erela  

^,000 sq .ft .

18

s t a ff .*5
96,000 Nos. solid tyros.AnnasI Production
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i l l i l l f t l ^
WIXMD ASgSTg

1* U K  H i  M U i H ,  K « B t ^ (A c M u W <  U  M r k l n

U «  n a i l  • • !  HtcfclMrjrTC7‘” HB»------ -----------------  1— ~*r. ■1 ifaHV. fc.....
1 . UslH mill, Ik'm Jt* itM, M »  ■•tor, (MliN Mat Iraa kU i * icOUMllN, |1 * 1 ,1 0 ,0 0 0
«. UxtH ■m, is* * 3«* tin , ysmr {••tor. I * •0 ,0 0 0
J. Hytfraalie prUi, 30" m 3 0* iltt, I tkm Mjr-llikt, iltaa hMtMl,«ajr-tight n r *6, with JV kfin- | alia paap. I1 * 9 0 ,0 0 0

1 . Bjirnli* prm, M" aM* itn , j thraa Kjr>U|ktf,laj^ll|kt gap I*,; «ttk % BF paap. 1 * 79,000
f. ■illar, 190 kg ptr/laar * iaaaaa- 1 arlaa. * 9 0 ,0 0 0

Htftlag Maablaa. t 6 ,0 0 07. MtaUa - «• (a) tjrpa X. it 10,800(») lypa IX. it 9,«00«. Baraaa tar, Ohara A hariaaaa taatar) 1 1 ,0 0 09. Vaighlag Balaaaa.(a) 50 kg dial halaaaa. (k) 5 kg lial kalaaaa. t 3,500
9*000to. Mlaaallaaaaaa aqaipaaata. 9,000

% tR l. 4*40,000
P ro vis io n  f i r  p r it t  H ia U t le i • 5* 82,000
i m t u i  «b i  i B i t a i u t u i  ( H n «  •  5% 889000
Si I h  U x  a a l t t l t r  t im  #  7 f V.. >0,600
^rtl|ll  u fl  traiaptrta lloi #  8*5% 11.000



O M M  F l a p  ASSRTS 

- ‘
% o i i  a n  Aceaaaarita. 5,500
Offlaa Naehiaarjr and aq«ipaanta. 3,000
Fnrlltiira ond other*. 2,000

Tbtal. 10,500

AMSlMJltf. 1 . 3 .

y w ^ .w i ^ i H g  r a s a s *

Iataraat aa Blockloan, far
% . 4 ,40 ,000  #  7 . 5$  for 6 month®. 16,500
Travailing axpMaaa 2,000

Postage* talagraaa, talaofcaaa. 1,500
Printing aad stationary 2 ,000

A d v a rtise ««n t  1,000
Bant and Bata biis tasaat 1,600

Other aiseellaneona Kxpeneea 2,500

'fetal. 27,100

A B S E S & u L l .

TOTAL FIXED ASSETS a
ft*

Pl»»* »Bfl Machinery 5 ,25 ,800

Otbar iizad S**«n»ea 10,500



A x *  g x  u a e .  n .

10M L  womciha CAfltM. ( H r  3 — ■tha)

1. %«*l Ban as tar is I M>t. 1,6?jooo
I. Ctit »i atili tica. 83,000
3. *»•> <a lari**. 28,900
4. Other ovir-hMli. 14*500

tbtoi. 2f27,400
W » » L  JftA

d e t a il s  warned c a p it a l  ok  m v  m aterial

*ftjDI»IMBHT{For 3 Months)

Si .No Mo torlo | Formic t ion Annuoi oooouMptlro(vt/2l0tnns)
Price/too Annuo1 oost.

l . m 60.0 47.320 7000 3313002. SBR 1500 40.0 51*530 8500 2660003* Zinc Oxide. 4.0 3*153 15000 470001* St. Aoid. 1*3 1.1S2 12000 141905. BAF Block. ' *3.0 19.700 3380 1099006. SBF Block. 15*0 19*700 3740 736907* mm i.O 0.790 36000 28380s. CBS 0.85 0*670 40000 26S109* Slf 0.15 0*118 26850 317%to. 8 2.25 1.772 2000 3544ii. Cloy 100.0 78.820 350 2758012. Diethylcoo glyoel. $.5 1.182 30000 35460ffff 4. Oii^ - -5*° —j - 3*942 9000 _1b tel. 266.25 210.0062 61*328
*oete(*5*) 10.3000 30716Tteta I (Annual) 220 .5 000 M50Mfor 3 mob the (Round olf) l»6l9000



m m rnuz**
DETAILS OF VOBKUiO CAPITAL OK MAM POVKB 

KSQUlBflUBTS 

(lor 3 Month.)

Staff. shift G.S 2,2 aS a there Vital Mxpense/ ■ontb
1. AdalniitratlTt&MeasuttiLl«

!)MiU|«r caa Tee Ins legist. 1 ♦ • . • • ♦ 1 i 1000
ii)Cierk/Tjrplst 1 • . . . . . 1 l 350

lii)Pson/watchaau, 1 • • . . . • i 1 250
8. Technl̂ cel. i

i)Coapoundinf 2 2 ., • • 2 500
ii )Mixing/wnzwinf 8 , • 8 2 •. % 1300

1ii)Gurlng/biank preparation. 2 . . % 8 .. 6 1900
iv)Flash cutting i 1 • • . . •, 1 250
t)Boiler Attendant 2 • , 2 • . •. 2 600

▼i)Paeking i 1 • , • . • • i 250
vii)Suporrisers (Produetian) 8 . , . . . . 2 2 1000

Vital, % • % 5 21 7. *00Ibtal far tbrae aentha 22, 200ether benefits 30$ Vstal(Hound aff) m
,.*a.ftlL-SSfcJtt.



- m

i u b b b — — 1» 

m safom .Unaklilad Ik 250
Mat afclltai h. 500
(HIM k. 550
•u par visor k. 500

J B — L  11.3 .

PKTAR.S Of ,0^-6 C-U-1TAU Oli OTHITUB (far 5
ft*1. tar wotar(Ansoat) 1*990

9* far ataaa( • ) 44,160
5 * ttr llactrlcl tjr(Anmtal) 46,510

Iktal. 93, *50
far turaa antk«(lmtoil) J l ,  000

aifBi ■■■! ■■*■»»■

s s & m im . M - a & m x p L  v m iim

U1t»#a/i«y 

ft. Mlstftft B ill  1%** 54 * . 8 #500

2 . Mtxia* Mill i *» *  y »  6*000

>. Heller verfcla* 2,500

4 .  fillet aa* other purpeeee. 5,000

22,000

•*  AjittuaL eoat af aater •  te. 0 .30/1000 litros •  te. l t9S0

eentc a2G.



a. fttjJLlflfl..ifgfttmip.t-«tf. Mg.
§.tfCL.gypf**«g>A»» per d«* kiZfen-
1 . Hydraulic press 5 > W *  si»o *5

8* Hydraulic press 2%”x24* slsi 39

80Asses 1 stews eessseptlss. 5yHtOOO k|.
Oil csss—pties # lkg/SOkg steaa. 389%00 kg,

• *.Asa*sl cest ef steaa • to. l45/k|iliraste t il, I %*»*60
3 . %JtUk «l.ff Irlfy 1  M llr g .u a , UAJJhLMMi*

B m b d B L

It Mlxiift aill# %0 HP. 30.00
2. Mixing BUI. 30 HP. 28*30
3* Hydrsslie press 9 BP. 3.90
I* Hydrselic press,4 HP. 3.00
9* Peeping for keiler i«00
6 . Light* fas etc. 9*00

7 .  Weter m ap . 8 .00

Iktel. 67.00
Asirael Slectricel requirement. 8#97»880 XV.

Gest for lleotriel tyf# to. 0 .18/unlt, to. 46,3*0



DETAILS OF WORKING CAPITAL OM Q1H£R OVERHEADS 

(for 3 m b IIi i  )

feotait ii.

1 . topa&r ond Maintenance
on aooliinorr •  5$  6,600

t .  Travelling and AdvorUoBoat* 1,600

3* Printing and stationary 1 ,300

4 .  Postage, telephone etc. 1.000

5 . Root for Building 1,800

6. Audit foo, legal cbargee eto. 500

7 . Hi see Hansons Bxpenaes. 1,500

Tstal. 14,500

A E E f S a i l .  I S * .

0B0S8 CAPITAL

1 . Total fixed capital

2. Total working oapital.
(for 3 aontbs)

5 .63 .400

2 .27 .400



a r s  X 2 E 1 £» 2X«.
TOTAL COST OF PBOPPCTION (AKMUAL)

1 , Kiv notarial cost#

2# Salaries and wages.

3 . Utilities

%. Otber overheads.

5 . Depreeietion of fixed capital *  
Interest en working capital.

Vital, 

off

* •
6,%5#000 

l t15,600 

92,450

58,000

1,51,9%%

10,62,99%

10,63,000

DgPRBCIATlOM AMP XMEEBST

1 . Depreciation ol Hecblnerjr •  15%

2 . Depreciation an otber fixed asssts 
and pro-opera tien expensssO 10%.

Vital.

3 . Zatsreet en tera losn for aeekin- 
cry ( •  7.5% for fc.%,%0000 )

%• Interest on working capital(#i6% 
for fc.2,27,%00)

. * •  

78,800

3 #760 

62,560

35,000

36,38%

•fetal.

Vital depreciation and Iatereat.

69,38%

1,51,9%%
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A S *  * 2 2  I I -  1 .

ft*

ft. M i l f t t a t t M  m l  U n t | h t . i t » n i * i  .  a m  
• M  D H k l l l  •  ftO* oa « ! « • )  I » » V *000

8 .  T k m l t  l a w n M t(• ft* af total him). 14,*00
3 .  0th«r M t e i  ^ n m .(• )H of total Mlti.) 4}(200

1.2. Coat tf j»ro*uotlo« ♦ Morkotlog kxooaoooi(itoMO off) 12,64,600

1 .

itaa In . tata of mIUh  fitotb.
1. HoM traafc tyro 42,000 k, 20.5/tyro 9,84,000
2. TrolYoy tyro 42,000 k. 9 .5/tyro. 4,56,000

tarwnr. 14*40,000
X I. f t f U l*t»l Imom f*oa h Im. 14,40,000

&2u  Coat of froOwtiM oat nIh  2Mikotlu 0x90*000. 12,64,600
rroflt boforo tax. 1,75,400

fa«« tax I m U o m o  •  50* 52,620

Mt profit attar taxattaa. 1,22,720



•  I t -  
A & & 1 2 & 1 J .1 U .

B m m g

•  #

Old tapllal 

Vft Profit, 

it# • !  rctira ea m b capital.

1,22,780 
99.51 *

Capitol 7,90,800
pvtflt. 1,22,700

Bit* •! M Mpltal %DltfN. 1).5> %

I I I . __________________________

A m m l  r « t u r *  Xrm i M l M .  

>■■■■! p r«(lt .

*  P r o f i t  m i  m I m  t a m n r .

14,40,000
1 ,2S ,700

• * 5  *

XV. ftttft r. IBM  iHHllWto.

*rw> w u  la that *»lrt If pr«fc«M

t H  M U t« U l  | 1 n  h IU m t •  pMtit M r  U m .

» .s  ^
litre f  ■ Acaaal fixed cast.

% -S'1f  b  Average price per aait at predaet,
I ■ Average variable aeet per aait ef predaet.

Wm (Vital eaat af pre*actiea ♦ eelec * Marfcetlag Kxpeaee)-Variable eaat,



JglkAl.«-g£JtS •

1,  Anim al raw a e t e r ie l  cost*

2 .  Ib t a l  ix p tn g e i on  u t l i l t l e e  

3 « D ir a c t  labour coat

4 .  S a la s  ana m arketing  Expenses

Ib t a l  

Ibnnd a f t

* •

6 ,45 ,000

92,450

90,480

2,01,600

10 ,29 ,530

10,50,000

Annual sales turn over to. 14 ,40 ,000  

Ibtal Ko9o2 units produced per a neon. 96,000 lies. 

Average prlee per unit P •  14 ,40,000

96,000

• 15
a 10,30,000Vital variable cost

v a r ia b le  coet per a a i t  ¥ «  1 0 .5 0 .0 0 0

96,000

• • Break-eves quantity

le
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AFPOiPlX* III 
OF gAW >U TOHIAL. JBPfflfflji

1. liitiril Bubbcr. Available Ik the l««tl airkit
2 . m B J E M f f l g  w

Synthetics i l l  Cheaieale L td ,,

Mew Hrsat Iaeursnce Bldg,

7» Oaaehedjl Ikta Hoad,

Boabay - I ,

(Salsa office Kottayaa, Kerala)

a ) Alkali A Chenical corporation of India l*td.,

54 , Chouringbee Bond,

Calcutta -16.

b) Beyor(India) L td .,

82 , Vir Keriaan Bead,

Beabay -1.

o) Hindia CbealeeIs L td .,

Wakefield House, 11 Sprott road,

Ballard Estate,

Boabay -1.

d) Fare ehsaieals,

e/e Kara Is Faints Pvt.Ltd.,

Eraskulaa, Cochin 11,

Ears la .

a) Astatic Chsaiesl Ce.,71, canning street, Calcutta -1.b) Sulphur Mllls(Pvt) Ltd., 25, Kailasb Dsrshan, Beabay-7.



5. UU-SxUt.a) *mm* CktalMli,8 hrtUw clr«u, Fart,Ifhty -1.
I )  Aitoka Gm b I m  I  M a t l t ,N14, Ulikar Streat,

Calcutta • ? .e) Para Cbeaieals,Kraafculae, Cecbia-tl4. I ltr lt Aslda) tiedrej Seopa(Pvt)Ltd.,
U k k r o ll, fiMk«/*797« am— b m ia) Philips taitoi Blaok Ltd.,31, *«tajl Subbaa Hoad,Calcutta •!I) United oarboa Xodla Ltd.,K.*.*. lateraetiooal Houao, baekbajr »eelaaatioa,a—bajr-ao.8. Cblna Clay,•) Hladuatae oblae clay verbs, Pappialsseri, CiMSBore,KersU.b) Am es (Pvt) Ltd.,P.B. Be. 818, Katie no I Bouse,6,1Wlleob Ss ad, Appalls Boeder, bsaboy «t.



a) KeiaChandra Foundry,

Cblnga vanaa.P.G. ,

Kottayea, Kerala,

b) SobeI Bngineering Works,

Agra Boad, Bandapy 

Boabay -78 KB. 

e) Richardson A Cruddae L td .,

Eyculle Iren works, fieabey -8,

d )  SCA Privets L t d . ,  

fee ha lab*! chamber,

3rd floor, Bhulabhel lissai Boad, 

Boabey.

e) Versba Boilsrs Pwd. L td .,

Green House, Green Street,. 

Boabey-1

t) Batllbai A C o . p *tt  L t d . ,  

Forbess  s t r e e t , F o r t ,

Boabey-1.

Mixing Mi lie, 
Hydfcaulic Press

Mixing Mills 
Hydraulic Press

Boilere,

«


