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CHAPTER - I  *

I U H Q H O T i a i

1. BISTORT AND MAIN OBJECT OP THE PROJECT I-

Rubber covered Rollers are being used to an increasing 

extent in the machinery of many different industries* These 

rollers have to fu lfil an extremely wide range of purposes - 

egt-» driving* conveying, controlling A guiding, squeezing off, 

applying materials, damping and pressing. Among them the most 

fam iliar fields of application of rolles are j-

1) Printing A Typewriting.

2) Paper Industry.

3) Steel Industry.

4 ) Leather Industry.

5 ) Metal ooating Industry*

6 ) Plastics Industry.

7 ) Food Stuff Industry.

8 ) Paints, glues and adhesives applications.

They vary in  size from very small (fraction of an inch 

in both diameter, and length) to very large, (some paper mills 

now use rolls of six feet in  diameter and more than 30 feet 

in length), and in hardness from 10 shore A to bone hard.

In order to satisfy the rising demand and to satisfy 

special requirements, these artiiles must be manufactured by 

very rational methods. At the same time old eetablished pro esses 

must be improved and new methods is  to be explored. All items of 

machineries and raw materials required for the production of 

rollers are indegenousely available.



Hollars used in food stuff industry include those 

whioh ars ussd in produotion sad preparation of food atuffe 

egi- rollers for dshusking rice, oracking nuts, squeezing stones 

out of fruits etc* This is a scheme for producing rubber core red 

rollers for modern rice mills according to ths following aohedule*

Black rollers - 6000 psr annua*

lfon-blaok rollers *  6000 per annua.

Total - 12000 per annua*

There are two different prooeases of manufacture of 

the rubber rolle ra#

1) Autoclave curing method*

2) Press curing aethod*

In the oass of rubbsrislng ths rollers which may be 

supplied by the rioe mill owners autoealre curing is applicable* 

This is also applied in the case of very hard & very thick rollers 

for reducing the press curs* This is done by curing tho roller 

partially in the press and then in autoclave after stripping it 

from mould* It is very difficult to get a unifora surface dla- 

mansion and enough allowance ia to be given in the else of green 

rolls*

In this projeot modern method is adopted* Press cure is 

eaployed for the mmufaoture of rubber rollers whioh are press fit 

on to the machine rolls* The rollers are supplied wilhout any 

core* But a perforated metal sheet or wire mesh will bs plaoed 

lnalde the rubber rolle adhered firaely to it*



Hioe milling oan be done in different types of mills 

even though the traditional method ie by ouetom (oooly) milling* 

The different types of mills are Hullers (single ft battery of 

hullere), Shellere, Sheller ouo hollers and modem rioe mills 

in whioh rubber rolls shellere are ueed*

The modernisation of rioe mills have commenced sinos 

May 1970 and during the last ten years only around 5# of the 

rioe mills have been modernised in India* Rubber rollers here 

been Introduced in the exieting shellere ae well ae in the new 

modem rioe mills*

2. PBQgOOT DgacsimoHi-

These rubber rollers are manufactured (a) without a 

key (b) with single key and (o) with double key, and have a 

thiokneee of 3/4* to 1M* The hardnese is ranging from 80 to 90 

shore A and oolour may be black or non-black (white).

The advantages of usinr rubber rollers ara

1) No oooling system le required.

2) Rxoellent quality of rioe le obtained.

3) Required polish and oolour for rioe* Henoe finished produot 

achieve more prioe*

4) Superior quality of Bran ft Rusk with increased rioe bran oil 

content, ie*, 30# more than that detained through conventional 

rioe mills*

5) Cheaper operational ooat with higher tonnage*

A rubber roller le in fact a cylinder of rubber bended 

to a rigid core which le usually of wrought iron* Ths rigid 

metal core will be perforated, hollow and the two ends opened



so that the c^iindftLcal metal oore may be inserted into it. 

Instead of{perforated metal sheets, wire meshes are also used in 

certain type of rollers#

The function of xubber rollers are m&tiifold depending 

on the area of usage. Rubber rollers manufacturer requires good 

experience and knowledge as the uses of the rollers are so 

diverse.

The suitability tt a rubber roller for any particular 

application will mainly depend on the merit of the -rubber com­

pound to meet the service requirements. Thus proper designing 

of the rubber oompound is of atmost imprtanoe in the manufacture 

of rubber rollers. Non-toxioity# Heat and abrasion resistances 

are the moat essential requirements of rlos hulling rollers in 

service. Apart from compounding! metal to rubber bonding and 

fabrication (building curing and grinding) are also important 

factors contributing towards the durability/performance of the 

rollers in service.

The two different types of rollers are*-

1) Binny/Satake rubber rollers.

2) Sohule/Dandeker rubber rollers.

The$e are having different diamensions and are used in 

different types of rice mills. The quality of the rollers are 

estimated from the durability of these rollers ie from the 

quAtity of parboiled or raw paddy that oan be shelled under 

normal conditions by using a pair of rollers in a particular mill.

3. EVALUATION OF PROSPECTS AND IMPORTANCE OP THE PRODUCT TO 

THE COUNTRYl- »

A rubber covered roller is a speciality of its own



whioh oaimot be replaced by other rollers* Sven though the 

proposed projeot ia specially prepared for the manufaoture of 

rioe rollers any type of rollers oan be manufactured - with the 

exieting aaohinery. Additional machineries required are an 

autoclave, a boiler and a big lathe in oase of large rollers.

In view of the acute unemployment prevailing in the

State, development of modem type of small scale industries 

assumes considerable significance in Kerala, As an anaoura-e- 

ment for etarting small scale industries. Government has intro­

duced the State aponaorahip through financial aaaiatanoe snd 

incentives and District Industries Centres are fozned in all 

distriots of the state and Aotion plan of induatrialieation was 

implemented.

The rubber rollers for rioe mills in India have already

a developing market and due to the modernisation of rioe mills

this will be further inoresssd. The need for modernisation was 

fslt at the Central Govemmeent, only after it was realised that 

this vwuld save the country about (4 to 8 lakh tonnes of rioe 

and 4 to 5 lakh tonnes of bran oil per year. Henoe a notification 

was given to the stats Governmente to make all efforts to moder- 

niee all rice mills at an early date. Sven though the target 

date for completion is 30 April 1981, it is expected to be com­

pleted only by 1984. Various schemes and incentives programme 

are also arranged for speedy modernisation of existing conventional 

rioe mills.in the Intereat of (a) increasing the percentage of 

rioe out-turn (b) maintaining good quality of rioe (o) channelis­

ing the bye-produots for better utility to the sooiety like manu­

facture of oil from bran, utilisation of deoiled bran for oattle 

feed, fabrication of bricka with paddy husk eto. Also Government



institutions like Paddy Proasssing Rsssaroh Centre, Centre for 

Extension service in modernisation of rioe processing eto* ere 

being formed.

The modernisation of rioe mills in southern region 

ii fer behind from that of north region. Thie will be changed 

within a few ye are due to the high pressures from Central ft 

State Governments to achieve better turnout in future. Thia 

indicates that with the modernisation of existing mills and 

establishment of new mills a sufficient market for rubber roller 

le there in the southern region iteelf. Another factor is that 

now there le only one etandard roller manufacturer ie south.

The rollere for rioe mllle are mostly supplied from northern 

Indie, whioh ie to be substituted by South Indian manufacturers 

itself.

/
The availability of quality food ra grains oan be 

oonelderably Increased through rapid modernisation of existing 

conventional rice aille. Por thie the produotion of rubber 

rollere have to be inoreaeed to accomodate the rsfid replace­

ment requiremente of the Inetalled and additional rioe aille 

units. Conelderlng the supply and demand poeiticns which le 

described in detail in the aeoond ohapter it util be realised 

that additionsl units for manufacturing the rnbber rollers for 

rioe mllle are to be inetalled especially in southern region 

of India le in Kerala or Temil Nadu.



\L A R k A 2____ s 2.̂ X1u

1. TJSBRS/QTJST0MBR3

Rubber oovered rollers consumes only a rery little 

part of the total rubber oonsumed in the country# Even though 

there are so many unite producing rubber oovered rollers only 

a very few of them ia producing roll ara for rice mills# The 

trend of modernisation of rice mills in fact results in the 

increase in consumption of these type of rollers# This section 

deals with the snalysla of the current and potential market for 

the rubber rollers for rice mills#

1. a) Pra33.nl. ueaandt-

From tha survey it is noticed that there are over

70,000 single hullsrs rioe mills and about 10,000 sheller-cuo- 

hullers operating in the country# Of the 10,000 sheller-cum- 

huller rioe mills only about 1650 units have so far modernised#

In kerala at preaent there 18 only one modern rioe mill which la 

owned by PCI# Also Annamalai University haa started five tempor­

ary modern rice mills in Kerala for propagation of modernisation# 

Moat of the modern rioe mills in South India are situated in 

Tamil Nadu (45) and Andra Pradesh (60)# Also it could be seen 

that the Western and Northern parts of the country have progressed 

well with their modemleation programme unlike the southern states 

(Appendix V II).

The same is the case of rioe mill machinery manufacturers 

Against a total number of 45 maohinexy manufacturers all over 

India 13 belongs to 4ndra Prmdeah A 2 to Tamil Nadu. Very



recently one unit haa been established in Kerala, Henoe it 

la olear that the modernisation programme will be resulting 

in the Increased demand of rubber rollera in the southern 

state .

original equipment and replacement potential. The market 

segment for the previous are the rioemill maohinery manufactur­

ers and for the later are the existing modern rice mills*

saoh equipment. Thus the potential is calculated based on the 

Rioe mill maohinery manufaoturer's produotion oapaoity and their 

produotion per year. The total number of existing rioe mill

hare a oapaoity of 50 shellere per month for eaoh. The others 

have a oapaoity round about 10 rioe mill units psr month* 

Henoe the total rioe mill shsllsr manufacturing Industrlss is 

sstimated to have a produotion oapaoity of 10200 units per 

annum.

potential form only leas than 5# of the total replacement poten­

tial for rubber rolls this oan also be oonsidsred.

Replacementt- Replacement is the major m^cet for rioe mill 

rollere whioh depend on i )  The oapaoity of the millet 

ii) number of working hours per day; ill) number of working days 

per year; iv) quantity of padd/ milled per roll*

The demand for rubber rioe mill roller lnolude both

A set of rubber roller is required for

Among them leading are approximately around 10 whioh

Even though the estimate from original equipment

r



In general ve oan estimate theae aa following!-

1) 'The oapaoity of the mllle range from 2 to 4 tonnes per hour 

and ao tha average oapaoity la taken aa 3 tonnaa par hour.

2) There are mills whioh work in 3 shifts, 2 ahifta end one 

ahift per day. An average of 2 ahifta ie ,. 16 houra par day 

oan ba ta^en for eatimation.

3) Bventhough the produotion of paddy ia aeaaonal* soma Govern* 

ment mill a are working throughout tha year. An average of 250 

days in an year oan be taken.

4) Tha information got from the ourrent users ia .9 modern rioe 

mills reveals that a aet of standard norma for oaloulating tha 

replaoement requirement of rubber rollers are followed. That ia 

eaoh pair of rollers will be able to shall a minimum of 160 

tonnee of parboiled paddy or 80 tonnaa of raw paddy under normal 

working oonditiona. But ooneidering tha inoreaaed quality, and 

performance of rubber rollera tha oapaoity ia eatimated on tha 

baais of 180 tonnaa of parboiled paddy or 90 tonnea of raw paddy.

Total oapaoity of modem rioe fl ,  3 x 1g hr/day x 250 d v /yaar

mills per annum.

* 12000 T/armum/mill.

The ourrent all India regional (Kerala) Tamil Nadu,

Andra Pradesh * Karnataka) replacement potential ia calculated 

on the above factora.

4 U  .X^ia.^jAaiaq^lJDe.!qand for ,i^bb.x ifliUttB*

Total number of instaled modern rioe milla * 1650.

Average output capacity/Annum/Mill. * 12000 Tonnaa.

Total tonnage of paddy out turned by the « 1650 x 12000 
Inatallad modam rioe mllle 19800000 Tonnee.



Faddy allied in raw fox* 10# * 1980000 Tonnes*

Paddy allied after par boiling 90# * 17320000 Tonnes#

Demand for ruboer rollerst

(a) Por milling Raw paddy •  80 tonnes/pair * 1980000 •  22000 sets*^ 2 2 2

(b) Por milling parboiled paddy 17R
•  160 tonnss/pair*

sets*

Total demand for rubber rollers m 22000 ♦ 99000 * 121000 sets* 

i 242000 nos*.

Total number of modeni rioe mills in 0 
southern region* 0

Are rage output oapaoity /m ill/ annum

Total output/annum

Paddy milled in raw form (10#)

Paddy milled after parboiling (90#)

Demand for rubber rollers t-

V V

112 mills*

12000 tormss*

1344000Tonnes* 

134400 tonnes* 

1209600 tonnes*

(a) for raw paddy milling •  90 tonnes/pair » 134400

(b) for parboiled paddy milling 0  180 tonnes/pair * 1

« 1495 sets.

« 6720 asts.

Total regional demand 1495 ♦ 6720 * 8215 sets, 

» 16430 nos.

1. b) gurrant; Bupplji-

The ourrsnt supply of rioe mill rollers are met by 20 

manufaoturers in India, of vjhloh the *  la only one leading 

manufacturer in South India* The oapaoitles are uncertain



since apart froa these rollers they produos other goods also*

Bat It is realised that eventhough the instsllsd production 

oapaoity of the 20 units all oyer India is around 235000 rollers 

per annum they had increased the rate of production slightly 

over the capacity to satisfy the current demand* Also in ths 

case of regional demand and supply position, the southern market 

is still predoainentely supplied by manufacturers from nofrth 

despite disadvantages of distance, poor deliveries and variable 

qualities.

production of rubber rollers for rioe mills are M/S Sundaraa 

Industries Ltd., Madurai A M/S Laaax Rubber Industry Pvt* Ltd., 

Madurai. Since their main items of production is not rice mill 

rollers, they are not giving prior importance to thia item . 

Hence the existing total regional supply position is estimated 

at 10000 rollers per annum and the total oil India supply posi­

tion is around 250000 rollers per axnum*

1. o) q^ranA-Q.auao^y i  Af.. rq.Ue.r3 (1979-60)

The two units in southern region who have started

lisa hits Average
a Regional capacity oapaoity

(Hollers/
annua)

Total Total
supply.

of one
mill.

1* Leading rice 
mill rollers 7 
manufacturers

Hil 15000 105000 112000

2. Other small 
and medium 
size units

2 10000 130000 130000



Production
Capacity

Supply Potential Surplus/Deficit 
Demand*

All India 235000 242000 242000 0

Regional 10000 10000 16430 ( - ) 6430

2. iM EEfflg  JBtiflK.AWP qaitfP

available in the ocuntry le 5> of the total number of rice mills* 

Baaed on the average trend of modernisation of rioe aills during 

the past 9 ye re (1970-1990) the future pattern of modernisation 

is calculated % tabulated (Appendix I)* The regional future 

demand can also be estimated from the dAtfe% It ie very clear 

that theae Exists a vsry good market for rubber rice mill 

rollers in the southern region itself*

modernisation of rioe mllle by 1981 it is difficult due to the 

scarcity of latest equipments and reluctance of the mill owners 

to change from conventional system* But Machinery manufactures 

and Government departments of Pood and Civil 3upplle*i division 

justifiss that with the eaee of supply of latest equipments and 

varlousdemonstrMticme and practical training centres eet up in 

modern method of milling the modernisation programme can be 

completed by four ye are (by 1984)* The future demand of rubber 

rollere will also depend on the paddy production*

It la estimated that a buffer etook of 20 million tonnee

of paddy would be maintained* AXeo in the ye?re 1985* 1990 

estimate would face a situation of defiolt to the extent of mini­

As indicated earlier the number of modem rice mills

Sventhough Central Government decided to oomplete the



mum 15 million tonnes* Since Govt* ie interested in the entire 

demeetio production development programmee are employed for 

inowasing the paddy yield rate. The intensive paddy develop­

ment unit is a part of it* Also higji yielding verities of 

paddy introduced will increase the total production of paddy in 

the country.

By comparing with other states of India, Andra &

Tamil Nadu has got a high yield rate of paddy. India average 

1877 Kg/hectare.

Tamil Nadu 3255 Kg/heetare 

Andra Pradesh 2485 kg/hectare.

This justifies the increased rate of produotion of paddy 

is the southern region.

The analysis of supply and demand shows olearly that 

the potential for rioe mill rollere is ever expanding Appendix I. 

Though the supply and demand positions at present show a situ­

ation of just equalisation the requirement of o xr country by 

1980-81 would be one of short supply, from the analysis of the 

regional supply ft demand it is olear that the demand is mostly 

met by manufacturers from North India. So there exist ample 

scope for a unit to be set up in the southern region especially 

in Kerala (Palgiat) or Tamil Nadu.

3. PSI033 S?»SCT OF CHJWGgS gT; PRIOSS ON I W t-

The demand on the rollers dspend on the following

factors.

1) Quality in terms of hardness ft performance.

2) Quick delivery period ft maintenance of quality during service.



The present prioes of regular quality rubber oovered 

rollers for standard sloes are tabulated* (Appendix II)

Even though prioe Is slightly higher* high performanoe 

(nonblaok) rollers oan be manufactured and aqpirs additional 

market sdvantar? and penetrate the market* From the market 

survey it IS dear that mors importance is to be given for the 

quality than ooet sinoe rioe mill owners prefer high performance 

rollers. They seleot cheapest out of the high performance 

roller after testing them individually* So the demand depends 

both on quality and prioe*

4* STANDARDISATION 0? RU3BKR W J A t -

131 Specification for rioe mill rollers are being 

introduced for the following sizes (IS* 0427 - 1977)*

Length OD ID
mm mm

8" Single key 203 223 184

10" Double key 254 254 202/203

5* 0(MP3TITIVS SITUATION AND EXPORT POSSIBILITIES/IMPORT 

sOTsgDETigat

The non-blaok/hi^i performance rollers oan be satis­

factorily Introduced at the xortgfc original equipment level and 

subsequently gain entry into the replacement demand*

Also the brand prefsranoe is to be established with 

little difficulty by maintaining strict quality and sophistioated 

technology*



It should ba indicated here that moat of the partiea 

purchase tha rollers on a prorate basis aid if the rollers do 

not give the specified output, then prloe of the rollers will 

fall down accordingly to the fall in output oapaoity* Hence if 

the unit produces a high quality produot, the scope for captur­

ing the aajor shares of the existing market is very bright* The 

market for the mill rubber rollers ia ever expanding and theme 

exist suffioient market for full oapaoity produotion of the unit 

at12000 rollers/annum* Superior rubber rice mill roller techno­

logy whioh will give higher rioe throughput tonnage per roll at 

competetlve price will be sufficient for capturing market#

TSven though in soma foreign oountriee like Japan A 

Germany the rubber rollers in rice mill are being replaced by 

plaat'.o rolls there are ample soope for exporting the rollers to 

other paddy producing countries like Burma, Bhutan* Thailand,

Sree Lanka etc* Since there ia no import of these type of roll era 

the qua tion of import subatitute doea not arias at present.

\



S H A g m - m

P R O P P C T I O K  H B Q T T I R E H S W T S .

1. LATH) & HUITiOIHGi-

а)

The plant location ia selected considering ao many 

factors, i*his la very important since a plant ia Immobile and 

once it is established It is permanent# The looaion has got 

Influence on the installing and operating costs aid productivity* 

When a site is selected the following factors are taken into 

account and the optimum Is to be selected*

1) ite//material availability*

2) Availability of water* power aid other requirements*

3) Produot marketability*

4) Skilled labours available at low cost*

5 )  Availability of land and building at cheap rate.

б) Transport (road) and communication servieee.

7 ) The government miles & regulations including taxes & excise 

duty should be favourable.

Proposed unit oan be located fere rice rollers oan be 

eaally marketed or where raw materials are easily availabla* By 

considering the present aarket situations it will be good for 

starting a faotory in South India* Paddy produotion & consumpt­

ion of rioe 13 also ahould be taken into account. In South India 

a place where paddy ia produoed in large quantity and rioe mills 

ara located In large number like Palghat in Kerala State A Tanjoor 

in Tamil Nadu will be the suitable place for starting a rubber 

roller faotory. Backward areas should be given consideration so 

that incentives provided by Government such as redaction in taxes,



and higher rate of subsidies eto* oan be enjoyed*

Location of the plant in a developed area will aean a 
substantial increase in the land oosts* So it is suggested to 

ssleot the backward area as the factory site*

b* Plant layoutt-

Tn order to keep the operating oosts at the minimum, 

the following points should be taken into account in deterain- 

ing the layout of the plant*

1) Material handling is to be the ainiaua*

2) Sufficient space for further expansion*

3) insure easy flow of aateriala through the faotory*

A layout of the plant is shown in Appendix III,

Considering the floor area required for the plant 

including factory and office (2100 sq* ft*) The total land 

required for the faotory site is about $500 sq«ft* with provi­

sion for future expansion,

o* Buildingi-

Considering the lay out of plant, space for keeping 

the maximum aa >unt of inprooess inventories, area for each 

aaohinery and expansion programmes the following areas are 

adopted for the individual requirements*

Haw material storage 225 Sq*feet*

Weighing - V. Jl j sq* feet*

Mill room 4 stock storage - 200 f96t*
(maturing)

Calendar room - 100 f,at*

Building - 287.5 sq. t»ot.



Hydraulic press (curing) •  150 sq. ft.

Grinding A finishing - 218*25 aq*ft*

Mandrel preparation - 112# 5 aq* ft*

Slow speed press (stripping) - 131*25 sq.ft*

Inspection A Packing - 150 sq* f4*

Finished goods store - 100 sq*ft*

Office - 500 sq.ft*

Toilet -• 50 sq.ft.

Totel - 2100 sq.ft.

2. HAW MATTrtlAk :̂ QUIRjg-lfgn?«-

A plant with a ospaoity of production of 12000 rice 

■ill rollers per year. On a two shift basis is to facilitate 

production expansion at m future date slnoe there are chances 

for increase in market.

Sven though white rollers are high performance type 

there is existing demand for blaok rollers also. So the pro­

duction is calibrated at a rate of 50# Blaok and 50$ Non-black 

rollers. According to the existing demand this ratio can be 

altered. All raw materials are available indegeneously*

It is noted that the paddy huskers are of carrying sizes 

according to the mill oapaoity, hence the compound requirement 

also yarrlee. Here the largest roller is considered for cal­

culation of compound requirement to enable manufacture of paddy 

huskers of spscial slses for speoiflo customers and purposes. 

Average weight of the single husker (10**) is found to be (weight 

of rubber compound) 5*600 Kg for white rolle a* 5*500 kg for



Blaok rolls* Different formulations oan be uaed to manufacture 

theee rollera by using both natural <& synthetic rubbers*

(Appendix IT)* Hlj$x cost formulations are designed using carbon 

blaok 4 silica as fillers* Two types of bonding agents are to 

be used. One is used as primer le*, ohexalok 205 which have a 

higi bonding characteristic towards metal and the other as 

eeoondary bonding agent ie«9 ohemlok 210 vftiioh hare hi&i bonding 

oharactr 'istic towards rubber* These two chemicals bond together 

fiiwly so• Both are isocyanate type* The raw material require­

ment is calculated for both black and white rollers by using 

typical formulation based on Nitrile rubber*

a) Blyjc.Hojj.ext 

Nitrile rubber (Med* AON content & - 100*0
Mooney (40-60)

HA? Blaok 

Modified PF resin 

DO?

65*0

20,0

5*0

ZnO 4*0

1*5Steario acid

CBS 1*2

Sulphur 

A/0 PBN

A/0 Acetone/Amine condensate

- 0*75

- 0*75

1*8



b) Non-black i

Nitrila rubber (Mad. AON content &
Mooney (40-60) - 100*0

Prepepitated silioa - 60*0

Modified PF resin - 20*0

Hexamlne - 2*0

ZnO - 4.0

Sterlo aoid - 1.5

CBS - 1.2

Sulphur - 1.8

A/0 SP - 1.5

DUO - 2.0

no2 -  6.0

- 200.0

Cure time 30# (152*C)

Considering a total produotion of 12000 rollers per annua 

the total annual requirement of rav materials including process 

loss is 70 metric tonnes. The annual rav material requirement 

with oost are taia* tabulated in Annexure II A.

Source of Supply«- List of rav material suppliers are given 

in Appendix IX.

Terms of purchase»- The purchase of rav aaterlals are dons 

through bancs. Ths bank vill spent upto 70* for the purchase of 

aaterlals on a margin money of 30*. This amount has to be paid 

back in 3 months vith interest. All rav materials purchased 

will be pledged to the bank. Ths rav aaterlal oan be purchased 

once in three months vith necessary inventory.



3 . Bim m m  ,<a j a  v k a  mmim*-

The Machinery required to produce the rice aill rolls are 

of four typesi- 

1* Mixing equipraonts.

2. Roller covering equipments*

3* Curing equipments.

4* Grinding & finishing lathes.

. The prices of machinery changes from time to time and 

for the same sizes and specifications there are significant 

difference in prices between different manufactures. Kach ef 

machinery is selected so that maximum utilisation of them may 

be made. ?or this following factors are considered.

1) The estimated capacity. 2) The standard diamsnsion of the 

product and (3) Type of production# Average prioe is taken for 

the cost analysis* Xiist of equipments with their prices required 

for manufacturing 12000 numbers of paidy huskers per annua on a 

two shift basis are tabulated in Annexure 2 B.

Mixing mill of 12" x 30" size with chilled oast iron 

rolls, driven by a 40 hp motor* Capacity of the aill is 20 kg/ 

batoh. and hence 330 kg can be mixed per day le*, 14 hrs* (Batch 

time 45 minutes). Daily requirement of the oompound is calcul­

ated as aproxiaately 250 Kgs. which is only consuming Ten hours 

for mixing. Hence enough rest for mill, time for repair and 

maintenance* and also production oan be increased with the 

existing oapaoity.

The other equipment is a 3 roll calender of size 6" x 18" 

driven by a 7*5 HP motor* This oan be eliminated if the two roll



mill itself oan be used for ahoetingout.

Roll covering equipments include stands for mounting the 

cores, consolidating equipments, building, tables etc,

?or vulcanisation two hydraulio presses of 16H x 16'* sice 

and two dayllrjvt, and 6 - moulds are required#

Por stripping the rollers from the inner core a slow 

speed down stroke press of 18** size is required.

All machineries are manufactured indegenously and list of 

suppliers are tabulated in Appendix X,

Tonne of Purohase>- Quotations ace made and satisfactory 

quotations are confirmed. Advance is to be paid initially and 

the remaining at the time of purohase. Machineries ean also be 

purchased in loan basis. Normal delivery period for major maohin­

ery varries from 2 to 5 months. Purchaser should inspect the 

machinery. Since the prices of machineries oh nga due to 

unforeseen reasons the supplier possess the right for cancellation 

and changing delivery time and prioes*

4. wwowffi

The total number of personnel Including administrative 

and managerial staffs for paddy husker plant is 35*

*• Isaiasi«-

alsl£«-

Salary per Total 
month.

Factory Manager

Technologist 

Shift supervisors

- 1 - 

- 2 -

1 1200/*

800/*

600/*

1200/*

900/*

1200/*



2. Skilled tiqbours;-

Mixing - 2 • 400/- 800/-

CJalondering «• 2 • 400/a 800/-

Moulding m 4 - 400/- 1600/-

Building - 4 - 400/- 1600/-

Lath® Grinding - 4 - 400/- 1600/-

Peohnio^l Assistant - 1 - 400/- 400/-

Press stripping. - 2 - 250/- 5 0 0 /-

weighing - 2 - 2 0 0 /- 400/-

Stores - t - 250/- 250/-

Unskilled Labours*-

Packing & Despatching 2 - 2 0 0 /- 4 0 0 /-

Watch & Ward - 2 - 2 0 0 /- 400/-

Total - 30 mm 11950/-

Aooountant - 1 - 500/- 500/-

Olerks • 2 - 250/- 5 0 0 /-

Typist - 1 - 3 0 0 /- 300/-

Peon - 1 - 150/- 150/-



aart At
Category Ho.

1. Factory

2. Adainiatmtlon

50

2 ahifta 
vagaa/annth

11950/-

1450/*

145400/*

17400/.

Totel 35

Add 20* baneflta

15400/. 160900/*

32160/.

192960/.

. *1

Grand total pproxiiaately He# 195000/* per annua*

5. l a u u a

1* Water I- Water la available in plenty round the year, free 

of oo st in any part of Kerala# A motor pump ia required for 

providing enough water. Waftr le required for cooling mixing 

mill & calender and other general purposes like washing, toilet 

etc# The dally requirement ia m follows!-

Mixing mills

Calender 

Other purposes

Total

- 2500 lit*

- 2000 lit,

- 2000 lit .

- 6500 lit .

Annual requirement is 1950 K. litre. Annual running ooet 

may be approximately about tls.1560/»

2. gteotjrlo Power t- Adequate and continuous supply of power is



neceeeary for a faotory to run efficiently. Transformer will 

be Inetalled by the eleotrioity board, A 150 KVA traneforaer le 

to be inetalled,

The pouer requiresent for each item are calculated (load factor 0,7

HP KW

1, Mixing mill 40 23.0

2. Calender 7.5 6*0

3, Lathes 1,5 x 2 3.0 2*5

4. Hydranlio preee 2 x 3

(Slectric heating element)

6.0 5.0

24*0

5, Water piaap 4*0 2,5

6. Light &  Fixturee 2,0

Total 70.0

Total working daye per annua 4 300

Total woricing hours m 16 x 300

Total unite per annum a 70 x 16 x 300

» 336000 Unite.

Coat per unit * 16,5 paiee.

Total annual coat for eleotrioity * 38,55440,00

4 4

Total cost of utilitiee per annum
(Power)

* He,55440,00 ♦

Water * Ha, 1560.00

* fta.57000,00



4* rfoadai- As this snail unit oan’t afford to make roada at 

ita own expense, it la proposed to looata tha faotory in a 

plaoe nearea to tha aain road* So that transportation of raw 

materials and finished gooda will ba eaay*
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1. Prgqaga . ^ l ^ Q a  BCTffCTHW*

FJven though tho prooess of manufacture of rubber covered 

rollers for rice mills is relatively simple* very accurate 

method is to be used. The main stages of manufacture are the 

following, (Process flow diagram - Appendix V .)

a) Compounding - weighing & Mixing#

b) Calendering*

c) Inner Core ft perforated metal sheet preparation*

d) Building.

e) Moulding.

f ) Stripping of Inner core.

g) Grinding h finishing.

h) Inspection* Packing ft Despatch.

Compound Pesl^ni- The primary requirement in the design of the 

rubber compound is that it ah all meet the service needs at an 

economic pries. Selection of polymer* curatives* fillers end 

softeners needs critical consideration for optimum performance of 

the rubber vuloanlsata in service. All chemicals should be 

nontoxic. The polymers for the production of rollers ahould have 

good prooessiblllty, building tack ft green strength.

The rollers run hot during dehusking and polishing and 

also the surf3ce is spoiled by rice bran oil so natural rubber 

alone does not function satisfactorily. Typical formulation based 

on nitrile rubber la used in this projeot which gives high perfor­

mance both oil ft heat resistance. Among the readily available



other synthetics rubbers Heoprene la outstanding in heat real stance. 

Carboxyl ated nitrile rubber blended with polybutadiene give a heat, 

abrasion and oil resistance, and is a very good starting point 

polymer. As a substitute for reduoing the roller cost a com­

pound based on NlVSBR blend is also suggested uhioh has got 

optimum properties.

A fundamental requirement in the manufacture of rubber 

oovered roller ia that the compounding Ingredients should be 

dispersed entirely satisfactorily in the roll cover stock. Only 

very easily dispersible and pure products should be used. Fillers

with a tendency to fox* lumps, should be carefully screened and 

platloiser & taoklfier ahould be tested for purity.

The valoatnslng system oan be chosen to suit the properties 

required rather than the heed for bonding as their effect in genera: 

on metal-rubber bond strength ie relatively insignificant. Since 

ths rubber oompound needs oalenderlnf for building the roller whioh 

in turn is cured in a press, the accelerator ehoosen should hare 

good scorch safety and moderately faet cure rate. Zinc oxide is 

an excellent reinforcing ingredient for highly loaded mixing. 

Because of the higji thermal conductivity it also helps in the 

uniform curing of thick seotions. The silica fillers are best for 

white compounds and HAP blaok for blaok compounds.

regarding Anti oxident a PBNS-Acetone amine condensate are 

quite satisfactory in blaok rollers. A combination of these has 

been used to aohleve the optimum heat resistanoe of the compound.

In white rollers S P  is preferred.



Welghlmct- The required raw aateriala are weighed aa per the 

ooapound reoiepe and batoh weight snd kept in batches in the 

atore room.

>|lxlngf- Baoh batoh ia taken to the mixing aill and mixed.

Iforaal procedure for aixing la adopted. Sulphur and accelerator 

are best added in maaterbatoh to prevent agglomeration & scorching.

Calendering!- The olxod ooapound ie then aheeted out in 

the calender into about 4 am thiokness sheete of required width# 

During sheeting air entrapment ahould be reduoed to oinioua.

Igw.y 9 s a  &  Jaaaeilkm i-  calendered

sheets are to be rolled over a perforated, hollow &  cylendrleil 

aetallio core of tfilch the two ends are opened,

Xn Bixmy/Satak type aille the rolls are having two keys 

whereas in Schule/Dandakev, rollers without key are uaed. In the 

later oase instead of perforated metal sheet, a oylendrioal wire 

aeah of defenit ga guage else is used.

To obtain good sAheelon, the metal surface of the 

spindles oust be free froa aoisturs, grees, dirt, oil, scales and 

m at. They are first sweeted in an autoclave (ormKotwaitr) This 

is followed by shat bleating, cleaning with a wire brush or pickl­

ing. The spindles are given a solvent wipe before bonding.

The inner metal core ia alao to be oleaned. This oan be

done by use of solvents, by turning on a laths or by sand blasting.

Buildings -

To ovoid oxidation a primer ooat is applisd to the

eplndles as soon as possible after cleaning. On the top of this



•  layer of secondary bonding agent ia applied Juet before tbe 

aheeted compound ie rolled on#

Tbe oslendered sheet le applied over the perforated oore 

by hand using a hand roller# a a re being taken to ensure freedom 

froa air entrapment during plying# Plying is improved by passing 

the sheets over a preheating roll in a direction opposite to the 

calender grain to minimiee shrinkage• Blisters are removed by 

carefully prloklng with a needle# The covering in care of thick 

rolle are done by plying two or more eheets. In case of nitrile 

rubber oompounds the eolvent (methyl ethyl ketone) 1s applied 

between layers for good adhesion# The plying is done for defeint 

weight which inaludee allowances for flash & grinding#

M o u l d i n g Curing is done by moulding In eleotically heated 

hydraulic prees# To eliminate blowing a alow cure ia employed 

allowance being made for the metal oore when selecting cure time*

The usual time taken to cure eaoh roll in the hydraulic press is 

one hour# The inner oore is Inserted into the green roller and the 

aessmbly is placed in the two piece mould of sLze sli^itly higher 

than the aotual size of the flniehed roller. Mould is generally 

having four parts apart from the perforated metal core inside the 

rubber roller. Bottom half & Top half of the outer mould. Thm 

inner oore and a pin for positioning the inner oore are the aeotionfl 

(Figure Appendix - 71 ). The assembly le placed in the heated preas. 

Two moulda oan be placed at a time in one 2 day light press. It is 

then cured under pressure after degassing three times.

After curing the roller le taken out from mould and 

deflaahed.



Stripping!-

The rollers ara removed from the metal insert using a 

downstrook hydraulic press or a pulling machine*

Grinding!- The rollers are subsequently ground to the required 

diameter and out to length on a lathe type grinding machine*

Grooved and plane rollers are manufactured. For plane 

roller smooth finish is obtained by applying sand paper with talo.

I n s p e c t i o n The ground roll le*, the finished product ie 

inspected for any physical deformatione and measured onoe againe ' 

to reoheok the dimensions as per requirement*

Packing & Despatch!- After inspection the finished rollers are 

packed in c srtone and despatched to the mills ready for use*

2* J M a m

The rioe mill rollers are manufactured strictly to the 

standards aid specifications required by the purchasing units*

The dissensions accurately maintained are Iiength* Outerdia* and 

Inner dla* Hardness of the roller is to be oheoked using a 

duromster hardness teeter* Other tests normally dons are 

abraeion reaiatanoe, heat binded up and performance properties* 

These tests are to be done according to the standards specified by

I S I ( IS 8427 - 1977).

3* o t iu s a t io n  op la-jFttBMBi scraps

The roll grinding oan be used aa a filler in compounds 

like ebonite baee stock for other type rollers*

4* WASTE .D^ P QS^ g-

1* Grinding oan be reused,

2* Ufevulcanlsed scraps oan be sold out in the local market,



3. Scorched stocks oan bo scraped said sold for reel aiming,

CHAPTER - ?
SJSUhim AyD DI8THibotiqk -------

1 .  M f t & o q . p f  P r t g l a K  a n a

There are three strategies for prioing a produot in the 

doaestio aarket. They ares-

(i ) Oost oriented prioing.

(i i )  Competition Oriented Prioing.

(ill ) Demand Oriented prioing.

Whioh one of these strategies should be adopted for a 

particular produot depends on various considerations. For rubber 

covered rollers ooat oriented prioing is more relevent.

The prioing of tha rollers are done according to differ­

ent sises and qualities of the produot. The surface area is 

calculated for pricing. Since tha market situation is based on 

the following factors the prioing also deptads on them -

1) Quality like hardness and performance# The performance is 

estimated in terms of the quantity of paddy allied la ; tuna

per roll before replacement,

2) Quick delivery of iteaa and aalntenance of quality during 

application.

3) Type of rollere - blaok and non-blaok (high performance)

The existing pattern of rice aill roller distribution are 

predominately through direct sales. This is due to the faot that 

the purohase of Government units are through tenders St quotations 

for regular supply. Dealers or oomaisaion agents oan also be



employed for plaoee far away froa tha factory. Apart from 

Government rioe mills thsrs are so many private rioe mills end 

allof them keep a minimum of 25 sets of rubber roller as 

inventory at all times. In oase of export also direot quotations 

or deslsrs are the selling methods.

The work is of Job order type and rollers are produced 

according to customers specifications* The market is divided 

into two sections. They srs original equipment and replacement. 

The original equipment segment are the rioe mill machinery 

manufacturers. They purchase high quality rollers whioh are 

fitted to the new mills and supplied.

The major market segment le.« the replacement segment are 

the existing modsrn rioe mills. The order? for replacement are to 

be collected from existing mills. Ths rollers are to be manu­

factured to the specifications required and direotly send to the 

mills where they are used*
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The financial aspects of tho firms oan bo given in tho 

following heads*—

1. Fixed oapltal requirement.

2* Working oapltal requirement

3. Gross oapltal requirement*

4. Total manufacturing oost*

This is tho sun of tho expenses lnourred for plant# 

machinery, land, building and preoperative expenses that oan bo 

capitalised* The preoperative expenses are accounted for the 

oosts lnourred during tho idle time of plant and machinery 

before regular production starts whioh include9 interest during 

oonstruction# projeot staff payment, travelling expenses# expenses 

for trial production le*, start up expenses eto* Miscellaneous 

fixed assets inolude expenses for furniture, of floe equipment# 

fire fighting, pipe fitting, service equlpaent other than 

aaohinery eto* A oontlgenoy of 10$ on Land# Building, Machinery

and aisoellaneous expenses are also Included in the fixed

oapltal requirement#

The estimated fixed oapltal requirement in the above 

head are as follows*-

1* Land A Building 1# 35#000.00

2. Plant & Machinery 5# 14#050.00

3. Miscellaneous fixed assets 33,000.00



4* Contigsnoy for prioe esoalation 10# - 68,700,00

5* Pro operative expenses - 56,630*00

Total fixed assets •- 8,12,380*00

details of fixed assets are shown in Annexure I*

2* wosayq P M llhkA m im m it-

The irking  oapital requirement depends oni-

(i )  The duration for whioh raw material inventory has to be 

kept optimum so aa to ensure uninterrupted produotion,

(i i )  The duration involved in purohasing, manufacturing and 

selling*

(i i i )  The duration for which finished goods should be stocked 

to ensure uninterrupted supply*

(iv) The duration between eelling of the goods and the payment 

to be received*

It also depends to a great extent on credit facilities 

available from the bank, from raw material suppliers and the 

credit terms between the firm and the oustomsr*

The oosts involved during this interval is called working 

capital* In the present case since all materials ere available 

indegineously one month raw material inventory is enough* The 

duration involved in manufacturing, storing, selling and oash 

payment ia usually two months for rubber rollers* So ths working 

oapital may be taken as the total variable expenditure involved 

during the period of three months and are olaesifled in the 

following headsi-



1* Raw material ooat* ooat of purohast

transportation* inventory carrying 

ooat etc*

2* Manufaoturing ooat*

a* Ooat of utilitiea - 57*000*00

b* Salaries & Wagea. •195000*00

3* Other over heada

Total working oapltal (annual) 30tB5#500.00

Working oapltal for 3 aonths* 7*71*375*00

Dstaila of the working oapltal ooaponant ara given in 

Annexure II*

3* ghos? Q M im Am w m m *

This la the aim of the fixed capital require ent and 

working oapltal requireaent and 18 tha total investment of the 

aoheae* Grose oapltal requireaent ia given in Annexure III*

4* T<mif v m i w E i m  sm *-

It ocapriaes of all direot and indirect ooata involved

in tha manufacturing operation* Annual manufaoturing ooata oan 

be classified in the following headss~

1* Raw material coat*

2* Personnel ooat * Salaries & Wagss*

3* Utilities - Power A Water.

4* Overhead expenaea - Maintenance, Insurance etc*

2* 50,000.00 

40,500.00



5* Other fixed costs and - Faotory depreciation* interest 

interest on loans on term loans and interest on

working oapital*

The Annual oosts involved in these he>?ds are as followsi-

1* Haw material Oost m 27,95*000*00

2. Personnel ooet - 1*93,000.00

3. Utilities m 57*000.00

4* Overhead expenses - 40,500.00

5. Other fixed oosts and 
interest on loans*

- 2,43*270*00

Total oost of produotion - 33*28*770.00

Details of the total manufacturing oosts are given in 

Annexure V*
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i .  m m JBuam  a masm  smsim  «-
As ths intrapreneur oannot afford to take all ths 

oapltal requirement for setting up the faotory from his own 

pocket, hs has to plen sufficiently early to raise the required 

oapltal. The oapltal requirement for ths project oan be divided 

Into the following Items.

1. Land.

2. Building.

3. Plant A Machinery.

4. Miscellaneous assets.

5. Pre operative expenses.

6. Contlgenoy.

7. Margin money for working capital.

The resources for flnanoe can bs classified into three

groups.

1. Own capital.

2. Loan mount (Financial Institutions* Banks)

3. Government Subsidy.

a. 3tat« Sq qj, ftyfratEVaa

Offer machinery on hire purchase on a margin money 

depoaite of 20$, Repayment starts after two years and should bs 

complete within 7 years. It offers special concession to 

technically qualified persons. Intsrest is 7«5$«



b. s&ata JttMBftkiL OS]CEl?£a\\lffi»-

Offers finanoial assistance as oaah to small ft medium 

ao ale Industries* Provide 85# of Land, Building, Maohinery, 

Miscellaneous assets ft contigenoy. Upto 10 leuchs* Repayment 

starts by the end of eeoond year and should be oomplet within 

10 years in 17 half ysarly instalments* The interest in the oase 

of epeoifled backward areas is 10*25$ and for other areas it is

11.85#.

0. Ogire.ra-l& qozaeftrAtlTa , b.«ft«»-

Nationalised banks provide cash loans for naohinery, 

loans are given on 25# margin money and 12 to 16# Interest* For 

working oapital any amount oan be drawn* Payable period ie

3 years.

d* Ni|Ugatft todas&r^a New J & 1 & *

Offer hire purohase facilities for maohinery at 7*5#

intereat and the repayment period is 7i years.

a. T^J^duatrlq ; Batft of; to^lal-

Give finanoial assistance directly to industies upto 

3/4th of the capital Investment so that the promotors contri­

bution should not be less than 25#* Interest is 12#,

t .

Under the rural induetries project (HIP scheme) 

Government loans are available for maohinery squiring upto 90# 

of the maohinery ooat. The interst is 6*#.

Under SAP Scheme (Rural artisan Scope) 1/3rd grant is 

available for below 10000 Rs* machinery*



Detaila of the terms and conditions of finanoial 

assistance oan ba obtained froa eonvorned aoureea*

2. t a a g a a ja o a  tm m i« -
Gross capital of Ra,15«83t755«00 ia proposed to be 

realiaed in the following manner.

1» Borrowing!- 95# if  the land, building, machinery ooata 

are obtained from Kerala Finanoial Corporation at an intereat of 

12*. Ra.6,75,000.00.

75# of the working oapital la auppoaed to be taken from 

Induatrial development bank of India or any other nationaliaed 

bank* Intereat ia 12$. - He, 5#75,000#00

2* Own Capital!- The balance of the total oapital ia 

contributed by the entrepreneur* Thia ia 3,54,000 Ra. Thia 

amount of the fixed aaaete ia uaed aa part of working oapital. 

Fixed aapitaL and for preoperative expenaea.

Financing Flan ia given in Annexure - VI.

5* CASH FLOWi- Details given In Annexure V III A 4 I »
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The financial viability of the projeot oan be guaged 

through the profitability. The following factors are examined 

in this case.

1. SkhSQ INCOME AND PROFIT I-

Total sales inooae 

1*988 Central Sxoise duty

Less ooot of distribution.

Less oost of produotion

Gross Profit 

Less Tax incidence

Net profit

2. brsak s a u m t s m r

Break even quantity ie that quantity whioh if  produced 

w d  sold will give neither a profit nor a loss.

* *  *

Where P •  Annual fixed oosts

P » Price per rubber roller( sverags )

Cost Rs.

4350000.00 

217500.00

4133500.00

200500.00

39,33,000.00

^33.2*770.0°

6.04.230.00 

3.92.998.70

2.11.231*30
«««**immmmmmmmmn



Total aale of product « 12000 rollers*

Average ooet per roller * 360 Rs*

JPISktiai M*\*- '
Ooat Ra*

(1) Raw materials - 27.95t000.00

(2) Utilities - 57.000.00

(3 )Direct labour 1.43.280.00

(4 ) Distribution oost - 2.07.000.00

(5) Central Bxoiae duty - 2.17.500.00

Total 34.19.780.00

V •  Variable oost per roller « 285.00 Rs.

Fixed oost 9 * (Cost of production ♦ Distribution oost ♦

Central Hxoiaa Duty) - Variable oo8t.

•  333490.00

B E * .22S&9Q, ■ ■> m approx. 4450 Rollara
360-285

By producing 4£?ixxe£k 4450 rollers per armua the 

factory will operate at no loaa no profit point and increase in 

production results in profit.

3. m b u k
Own oapital - 3.34.000.00

Hat profit - 2.11.231.90

Rate of return on -I
own oapltal "  63.25##

4. RATB OF RSTURH ON CAPITAL SMPLOYSDt 

Oroaa oapltal - 15.84.000.00

Net profit - 2.11.231.30



Rata of return on capital 

employed.

5. M M  .attKJEWLfl

Annual receipts froa aalaa 

Net profit

43# 50,000.00 

2.11t231.30

$ Profit on aalaa turnover •  4*Q5 #

6. PAX BASSPH^OPlr

Pay baok period ia tha time taken by the project by 

virtue of ita cash flow to pay baok the total investment9 

ie .# Ra. 15.83.755.00.

SfttiUfittXI.

(Figures ara in lakhs)

Year Nat profit 
after tax

Dapreoiation Total Cumulate
total

1 0.95 0.933 1.883 1.883

2 1.015 0.933 1.948 3.831

3 1.515 0.933 2.448 6.279

4 1.52 0.933 2.453 8.732

5 1.54 0.933 2.473 11.105

6 1.554 0.933 2.487 13.692

7 1.69 0.933 2.623 16.315

PBP is approximately seven ye are considering tha
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12* Interest on loan from IPO He- 81000*00

12* Interest on working oapital Ra* 69000*00
loan froa IDBI

Ha* 150,000.00

of Borrowed Pundai

The tern loans has to be paid baok with in the pres* 

oribed time* The repayment period la to be kept at tha 

mlniaua time possible to save the intereat to be payed ye «r 

after year* Onoe the repayment is started, year after year, 

the ability to payback the borrowings increase a since cash 

inflows are highor due to decreased Interoats* Of the total 

profit approx* 25^ is retained and 75# is used to pay back 

the term loan*

1* Annual Bet profit 

2* Depreciation

211231.50

93270*00

Available surplus 

3* Iiess Drawings (25$)

304501*30

79501*30

4* Amount used for repayment - 225000*00 

Team loan to be paid baok - 675000*00 

Hepnynient period is •  3 years.
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An Industry oonoera ia an asset to tha nation* A

aaall scala industry does oertain special services to a deve­

loping country like Indiat ,

(1) Larger employment with less investment.

(2) Mobiliaia local resources, skills and savings and effeota 

a wider diapersion of wealth*

(3) Contributes to nation'a revenue earning through taxea, 

excise duty etc*

(4) Developes entreprenur-ship and entrepreneurial skills.

(5) Personnal profit to entrepreneur#

(6) By using rubber rollers in rioe mills and thus reducing 

the percentage of brokene and fragments of rioe during 

milling, 4 to 8 lakh tonnes more rioe will be available 

to the country,

(7) The introduction of rubber rolls will make available 4 to 5 

lakh tonnea of bran oil tk to the country.



q q  o i , u u i  *

1. Total fixed investment -

2* Working capital required (3 months) -

3. Total Investment

4. Working shift/day

5. Personnel requirement

6. Annual produotion

7* Annual salee -

8. Break oum produotion ' -

9* Wet profit (Per ye3r)

10. Hate of return on Investment -

8,12.380,00

7,71.375.00

15,83,755.00

2

35

12000 rubber rollers 

43.50,000.00 

4450 rollers. 

2.11.231.30



A N N B X U R E S



a i s -  Aaaa
Item Oost Rs.

1. Land % Building

2. Plant & Machinery

3. Miscellaneous fixed assets

4* Contigenoy ($  10# of 1,2 ft 3) 

§t Pre operative expenses

135000.00

514050.00 

30000*00

60700.00

56530.00

Total Fixed Assets 812300.00

AMSCTRE - IA
1. Ooat of 0500 3q. feet of land

•  Rs.5.00 per sq.feet.

2. Cost of 2100 sq.feet of build up 
area ?3.40/sq.feet) and 
Over head tank.

3. Site Improvement

LAND & BUILDING

42500.00

00000.00

4500.00

Total 135000.00



.ilM W W g

ISSEk Spqoe Uftllj coqt Quantity

1. Nixing Kill 12"x30" 100000.00 1 100000.00

2. Calender 3 roll 6" x18w 40000.00 1 40000.00

3* Hydraulic praaa 
with electirio 
heating 2 day 
li^it.

16Mx16- 60000.00 2 120000.00

4. Slowspeed hydrau­
lic press for Downstroke 30000.00 
stripping the 
inner oore froa 
roller.

1 30000.00

5. Moulde 10000.00 5 60000.00

S. Building tables 3000.00 4 12000.00

7. Grinding ft 
finishing Iisthe 
with aotor.

3* bed 20000.00 2 40000.00

8# Weigh 3o*le 5000.00 1 5000.00

9* building guider 
& Sp indie r.

10000.00

to. Xiab. Equipment 10000.00

11. ^eotriosl items 
(Cabling)

20000.00

447000.00

Taxes, passing, forwarding, Insurartoe eto. 67050,00
•  15# ______________



W K B B B r , *-S

w aw ba sm  m w  a sgqa

U n

1. Squipment for supplying and distribution 
water. (Inclusive of pump)

2. Cutting knife* scissors and other toola. 

3* Fire fittin g  equipments

4i Office machineries and furniture

Total

AfflBBBBLsJLB

PaEQPSHATIYg KXFSKSES

Item

1. Intereat on loan 9  12* for 6 months.

2. Establishment

3* Property taxes

4. Travelling Expenses

5. Postage, Telephone* telegram and 
legal charges.

6. Advertisement, Printing and typing

7. T*uilding Insurance

Peat Ro.

26000.00

2500.00

3500.00 

6000.00

38000.00

o a a o s .

40500.00

3000.00

1830.00

2800.00 

3000.00

3500.00

2000.00



m m m  - n  

a&UBtm  JHASJBJ&
Item Cost Rs.

1. Total Raw material oost 27*95*000*00

2. Manufaoturing ooat 2,50*000.00

3. Other overheads 40,500,00

Total working oapltal (annual) 30,35*500,00

Working capital (3 months) 7*71*575,00



tfKggff - X I .A

im iiU Bm Lm m , j a  w m m x s a
White

Average weight of Roller 
Weight of 6000 rollers 

5^ wastage

Total

5.600 Kg.
33600 Kg. 
1680 Kg.

Total weight (Black ft White)

35280 Kg.

Black

5.500 Kg. 
33000Kg. 
1650 Kg.

34650 Kg.

69930 Kg, 
approx. 70 MT.

Raw materials White rollers Black roller
Total Oost Total cost

*  Wt.MT
bOUU

$ Wt.MT
weight 
in MT

Rs/Kg, Rs.

Nitrile Rubber 50 17,640 50 17.325 34.965 34/* 1188810/*
Ppted Silica 30 10,590 10.590 15/* 153850/*
HAP Black 32,5 11.300 11.300 14/* 158200/*
Modified PP

82/* 574000/*resin 10 3.530 10 3.470 7.000
ZnO 2,0 0,710 2,0 0,700 1.410 13/* 18530/*
»o 2 3,0 1,060 — — 1.050 16/* 16960/*

DOP — — 2.5 0,835 0.835 22/* 13370/*
Sulphur 0.9 0,320 0,9 0,315 0.635 3.50 2223/*
Sterio aoid 0.75 0,265 0,75 0,260 0.525 16/* 8400/*
CBS 0,6 0,212 0,6 0,208 0.420 73/70 30955/*
DBG 1,0 0,355 — — 0.355 12/* 4260/*
He amine 1,0 0,355 0.355 26/* 9230/*
A/0 SP 0,75 0,265 — — 0.265 33.50 8B78/*
A/0 PBN — •- 0.375 0.130 0.130 50.60 6578/*
A/0 Acetone/

6741/*Amineoond. — — 0,375 0,130 0.130 51.85

Total 100 35.302 100 34.673 69.975 — 2210785/*

aasT .o? r\w jg g ja a a

Item

1.
2.
3.
4.
5.
6.
7.
8.

Rubber ft Chemicals 
Bonding agent.
M.S. Sheets (perforated) ft Wire mesh
3ilioone Emulsion
Ethyl Methyl Ketone
Nylon tapes
Packing materials
Other materials

Cost Ha,

2210785/*
114500/*
360000/*
15000/a
5000/a
10000/*
75000/*
4715/*



flEBFPq i i J5

M A1TJP AOTUaiKCr :OST (ANWUAL)

13m

1. Ooat of Utilities 

2* Salaries and wages

Total Rs*

msranra - n  b-1

1# Cost of 336000 KWH power 9  Re*0* 165/KWH 

2# Working expenses for water supply

Total Hs*

Coat Re*

57000.00

193000*00

250000.00

Ooet Re* 

55440*00 

1560*00

57000*00



S&agUaJUfgflM  

■• 3<&3rt.<?a ,q,f a^ntolatoUTO .ft jyftrtfflift

Position Ho# of 
shift

1. Factory Manager

2. Technologist

3. Sales-oum- 
Aooounts Offioer

4 « Clerks

f , Typist.

6. Peon

7. Production 
supervisor.

Total

Total Monthly Total
personnel salary/staff Salary.
per day 

1

t 1

1

2 

1 

t

2

Rs#

1200/*

800/*

500/a

250/*

300/*

150/*

600/*

Rs#

1200/*

800/*

500/*

500/*

300/*

150/*

1200/*

4650.00

b. Wages of labourers!_

1. Skilled 2

2# Semi skilled 2

3. Unskilled 2

Total

10

3

4

25

400.00

250.00

200.00

Total salaries and wages/months 

Total salaries and wages/ annum 

Benefits aid allowances 9  20#

Total

7200.00

750.00

800.00

8750/*

13400/*

160800/*

192960/*
111 > I-* *-»##

Approximately Rs. 193000/*
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QTHSR QYBHHSAD3 

Item, Ooat Ha#

1 . Repairs and maintenance of building at 1* 880# 00

2# Repairs & Maintenance of Maohinery #  5$ 22240#00

3# Travelling and advsrtlsing expenses 1830,00

4# Insurance, 2$ of flxad capital# 12550#00

5. Proparty taxes 1000,00

6. Stationary, Postage & telephone 1000.00

T. Miscellaneous 1000.00

Total over heads 40500#00



M E W P P S .m

GROSS OAPXTAI, HEQCTIRSMatT

H a a

1# Total fixed oapltal requirement

2* Total working oapital requirement.
(for 3 months)

Cqst fou 

8,12,380,00 

7*71t375#00

Gross oapltal requirement 15,83,755*00

AHKHX0HS - IV

0235* ,’USD 3QST3 AMD IKTSHEST OK WANS

U s a  gailJt*

1. Depreciation on maohinery 15# 84870*00

2* Depredation on building 5# 4400*00

3* AmoftCxatlon on other fixed assets*
and pre-operative expenses £ 10# 4000*00

b. Interest ,qq I*Qfiai-

1* Tinterest on working onpital #12#  69000*00

2* Interest on estimated term loans •  12# 81000*00



w uppj y

M E M  fflST OF PHOaaq^Q^-

Item Ooat Ra.

1* Haw material ooat* (Annexure II A) 27,95,000.00

2. Utilities (Annexure I13-1) 57fOOO.OO

3* Personnel oost (Annexure IIR-2) 1,93,000.00

4* Over heada ( Annexure II 0) 40,500.00

5* Other fixed ooata 
loans.

snd intereat on 
(Annexure IV)

2,43.270.00

Total oost of produotion 33,28,770.00



m n m *5 n

FINANCING PLANS

**s. in Lakha,

Source

KPC

IDBI

Own. Fixed
Capital

Working
Capital

1st year 2nd year 3rd year

6.75

3.i5

1.37

1.33

0.95 0.95

0.335 0.335

Total

1. 6000 Fos. of black rollers 9  Rs.330/« 
per roller.

2. 6000 Nos. of white rollers 9 Rs.390/- 
per roller.

Total

Lees Central Sxoise duty •

Less t Distribution oost 9  4.85$

Lees: Cost of Production

Gross Profit 

Lesst Tax incidence

Total

6.75

5.75

1.37

1.97

15.34

Cost Rs.

1980000.00

2370000.00

4350000.00

217500.00

4133500.00

200500.00

3933000.00

3328770.00

604230.00

392998.70

Nrfet Profit 211231.30



ATSCTRfi ■- .T O

A. PROJECTED PROFIT »  1,033 AgOOOW (R*. In lakh.)

Ho.of rollar. 8000 10000 12000 12000 12000 12000 12000

3al« Inooae Z7.60 34.50 41.40 41.40 41.40 41.40 41.40

Raw aateri.nl f 
Additive ft 
Packaging.

18.63 23.29 27.95 27.95 27.95 27.95 27.95

tftilltlae 0.38 0.475 0.57 0.57 0.57 0.57 0.57

Personnel
salaries 3b wages 1.93 2,03 2.125 2.24 2.35 2.46 2.59

Other overheads 0.405 0.405 0.405 0.405 0.405 0.405 0.405

Depreciation 0.933 0.933 0.933 0.933 0 . 9 3 3 0 . 9 3 3 0.933

Intereat ohargee 1.27 1.58 1.36 1.185 1 .0 0 5 0 . 8 2 5 0

Ooo* of Produotion 22.92 28.71 33.33 33.28 33.31 33.14 32.45
*«%

Distribution ft
aalea ooat 1.38 1.73 2.07 2.07 2.07 2.07 2.07

Ooat of aalea 24.30 30.44 35.40 35.35 35.28 35.21 34.52

Profit before tax 3.30 4.06 6.00 6.05 6.12 6.19 6.88

Inoorae tax 2.35 2.945 4.485 4.53 4.58 4.636 5.16

Profit after tax 0.95 1.015 1.515 1.52 1.54 1.554 1.69

Profit before t*sx 
with Intereat 
added baok

4.57 5.64 7,36 7.235 7.125 7.015 6.88

Profit ♦ 
Depreciation 1.883 1.948 2.448 2.453 2.473 2.487 2.623



B. CTCTffgP 9*33. a w  (SB. In Lakhs)

A. Souroa of SHaidsi-
1 2 3 4 5 6 7

1. Own money 2.67 0.335 0.335 —  -»a» —

2# Profit before 
tax with Interest 
added book#

4.57 5.64 7.36 7.235 7.125 7.011 6.88

3. Depreciation 
provision for 
the year

0.93 0.93 0.93 0.93 0.93 0.93 0.93

4. Increase in long 
term borrowing 6.75 — •mmm — — — —  '

5* Increase in bank 
borrowing

3.85 0.95 0.95 — — — —

Total A 18.77 7.855 9.575
r*

« <4 ̂  4  ̂  «  « j

8.165 8.055 7.945 7.81

«  n|  ^ x  j .41 <i__ ■

• ̂ ^ m ■

Lai-

8.121# Oapltal expen­
diture

— — — — — —

2* Increase in working 5.15 
oapltal

1.285 1.285 ~ — — —

3* Decrease in long 
term loans

— 0.75 1.5 1.5 1.5 1.5

4. Interest charges 1.27 1.58 1.36 1.185 1.005 0.825 0

3* Taxation 2.35 2.94 4.48 4.53 *.58 4.63 5.19

6* Divi dents 
(Drawing 25$) 0.45 0.50 0.60 0.61 0.62 0.63 0.66

Tot*0. B 17.34 7.055 9.225 7.825 7.705 7.585 5.85

Opening balance 1.43 2.23 2.58 2.82 3.17 3.53

Het surplus (A - B) 1.43 0.80 0.35 0.24 0.35 0.36 1.96

Closing balance 1.43 2.23 2.58 2.82 3.17 3.53 9.49
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1980
1981
1982
1983
1984
1985

Year

1981
1982
1983
1984
1985

Tear

1981
1982
1983
1984
1985

AECTRBLr-A

Total Sxist- Convan- % of Taarly addition Total Modern
ing rioe tlonal Moder- of modem rioe rioe aiXle
aills. nieation aills.

All India Regional All Regional
India

70000 68350 — — — 1650 112
70000 57940 0.6 410 23 2060 135
70000 67465 0.7 475 27 2535 162
70000 66925 0.8 540 32 3075 194
70000 66320 0.9 605 38 3680 232
70000 65655 1.0 565 45 4345 277

m ug * jw m m im  t» m & 'm  apragas

06 Potential Replacement Total
All India Regional All India Regional All India Regional

820 46 302820 18944 303540 19890
950 54 372645 23815 373595 23870
1000 64 452025 28516 453105 23580
1210 76 540960 34104 542170 34180
1330 90 638715 40720 540045 40810

Produotion Oapaoity 
All India Regional

235000
235000
235000
235000
235000

10000
10000
10000
10000
10000

Additional Capacity Surplus/Difioit
All India Regional All India Regional

8000
10000
12000
12000
12000

8000
10000
12000
12000
12000

(->60640
(->128595
(->230105
(->319170
(->417045

>>1890
» 3 8 7 0
>>6580
(->12180
(->18810



PRICKS OF RSGULAR QUALITY OP RUBBER ROLLSR3 0? STANDARD 3I2S3

Length
am

OD ID 
mm mm WhiteBlaoe

1. Sohule/Dandekar 10"DL/DS

2. Satak/Binny 10** Pg/Pj 

3* 3atak/Binny 8** BK

4* 3atak/Binny 6° DM 

5# Sohale/Dandekar 6" DL/DS 

6* Satak/Blnny 4" Mini*

260 223 158*5/157 390/* 325/'

254 254 202/203 400/« 335/*

203 223 184 330/» 295/=

152 223 184 280/* 245/*

152 223 158.5/157 300/* 265/’

101 223 184 165/* HO/*

( 3ale a tax ettw. )
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BfcWB — .M EgB

i i i

BUILDING

CALENDERING

INNER CORE 
A

FiSHFORATSD 
4ETAL SHEET 
PREPARATION

MATURING

CURING ROW

INNER CORE 

STRIPPING PRESS

GRINDING 4 
FINISHING

MILLING ROOM

WEIGHING

INSPECTION

PACKING

FINISHED
G00D3

STORE

TOILET

RAW MATERIAL 

STOKE OFFICE
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n w  j w m

a) Black b) Non biyjqk

VS 100 NR 100

2*0 5 Activated ZnO 7

Sterio acid 2 Sterio acid 3

HAP blaok 100 Preaeae 9 oil 5

Cl Resin 5 Cl Heein 5

Ace tone/taiine A/o 
condensate

1.5 Treated Calolua 
carbonate

20

CBS 1.0 Silica 70

Hetarder (N-Hitroeo 
diphenyl amine) 0.5 Calcium ailioate 20

Sulphur 3.0 KBT 1.2

BPG 0.5

2. a S .A w .4 A "
Blackt-

5BR

HAf

Chinaolay 

Naphthenic oil

0 X Sealn 

ZnO

Stearic aold 

VW

Paraffin wax

CBS

TMTD

Sulphur

218.0

100

50

100

5

1

1

1

1.2

0.3

2.0

Sulphur 2*5

rm  2.0

236.2.



Neoprene 3BR Blend i (Outstanding heat real stance) 

&£2k

Heoprene wX 50

SBR 1500 40

SBR 1959 10

7*0 10

Sterlc acid 1

HA? 50

Process Oil 10

Light calcined magnesia 2

POT 1

Amine/Ace ton condensate 1

CBS 0,6

TMT 0,5

DOTT 0,5

Sulphur 1#5

4. *X*M<

*2RjSASk

CHBR 75

BR 20

Sulphur 2,5

ttterio add 3,0

Ppted silioa 50,0

PP realm 20

01 resin 10

DBO 2,5

BOP 10

Hexaaine 2

TtiTJ)

Latex dispersed master 
batch of 2lno peroxide 
in MBR,

0,7

10,0

( GNBR-Oarboxylated Kitrile rubber 

(Kxoellent flow properties at 

moulding temperature. Post cure 

high modulus, tensile, strength, 

tear reslstenoe and outstanding 

abrasion re si stance, )

t£££t££££f.££i:S££££Z£££
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Rubber

¥erfora
| .inner

IS

_____ -
Inner co?e 
Preparation J

Application of 
bonding agent

Finishing of 
Inner core

V

Cleaning

Inner Core

Cheraioale

Weighing

iU-
Mixing

Calendering

i

1Mould filling

Curing

Grinding &

roll

Fillers

Maturing

Pre warming

Packing and

.PaSPAt



MOULD 7XGUB3S 

SCHULS/DAKDSXAK 10M DL/DS

1 • A q T T O ^  half

Length - 260 rma

OD - 223 mm

ID - 158.5/157 ma 

(All diaaentions are In

26S

milli meters)
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Kerala Tanil Hadu Andra Pradesh

PCI - 

0

Annamalal 0 

T3hiveraity j

Total

Pal ghat - 1 

Pal ghat - 2 

t5makulam-1 

Alleppey -1 

Triohur - 1

6

Madras - 3 

Chingalpet - 2 

North Aroot- 1 

South Aroot- 4 

Salem - 3 

Coimbator - 3 

Materal - 1# 

Tiruohlrappally - 1 

Tanjoor - 28

Tiruuelveli •  1*

60

» n a

• t n t i t i H « i  ' t i t u t i « » * • * » ii  H i t i t i  H i m



M ANTJFACTUHBH5 OP RIOS MILL MAOHINKHT 

(both conventional ft aodem)

ftwttag

1* Biimy Engineering Works Ltd., 

P* B« No, 1111, Msenaabakan, 

Madras -61#

2, Pandu Snginaering Worka,
Autonagar, Vijayawada - 7*
A.P.

3m Srea Venkata a vara Engineering Worka, 
1-7-152/A Opp* Firs Station,
Bakaraa New Nurairabad Hoad,
Hyderabad - 48, A.P.

4* Daaod^r Enterprises Ltd.,
1/A Vanaistarl How, Oaloutta,

5. M/S Dahaau Industrial Wories,
Dahanu Hoad, Thana (Diet), Maharaatra,

6. G O  Dandakar Maohine Works Irtd.v 
Bhiwandi, Thana (Diet)., Maharaetra.

7m Geekay Industries, G.T, Hoad,,
Batala, Punjab,

6, MG Industries, G.T. Road,
Batala, Punjab,

9* Kiran Engineering Works,
PO Box No, 20, G,T, Hoad,
Batala, Punjab,

10, Shanti She H er  Manufacturer,
Siad, Punjab,

1, M/S Bhasha Sngg,, Works, Tarapet, 
Vijayawada - 1, A,P,

2, M/3 Bharath Bearing ft Mill aganoles, 
P.P. Hoad, Bhlmovaraa, 534201,

3m fTalil Khan Workshops,
(Near) Gsndhl Park,
Vijayawada - 1, A#P,



4. Labour Keohanioal & Knginaoring Worka,
Mon road, Rioe Mills ara a,
Karali (D iet.), Nall ore, A.P.

3. Murli Stogg* & Mill atoroa.
Station road, Tensll,
Guntur (M a t ,) , A.P,

6* Y* Far ay an a Raj an,
Rioe Mill M*xuf nature rs, Tensli,
/UP.

7. Sree Gopala Krishna Foundry,
Station Road, Teneli, Guntur*

8* Sree Hmaa Htagg.yorka*,
Tarapet, Vi jayawada - 1, A.P.

9* Sree Venkata Subramanla raeahwaran Engg. Worka, 
11/78 Maahlipatanaaa, A*P.

10, Hill Storee Kngineerlng Worka,
Park Road, Vijayawada{A.P. )

11* Union Industrial Worka,
Dahane Road, Thana*

12* New Industrial Worka,
Dahaa Road, Thana, Maharaatra*

13* Franoia Ba Base, Bahama Road,
Thana, Maharaatra*

14. M/a Bahari Industrial Works,
Bahanu Toad, Thana, Maharaatra.

13* Bihar Inapatt (%gre) Ltd*,
P*B. No* 54, Ranohi - 1,

16* Guruoha an Industrial Works,
Station Road, Manipuri, TJ*P*

17* Kiean Kriahi Yantra Udyog,
Collector GanJ, 64 Noti Bhavan, Kanpur-7.

18, Parakaah Rioe mill, Kaahipur,
Faniital District, U.P*

19. Jagdea Mechanical Worka,
Patiala Road, Rajpury.

20* Teera Mechanical Worka,
Peroapur road, Maga, Punjab.

21* Sadhu Singfr & Sons, Inside Bagadl Gate, 
Peroapur city, 0 Punjab*



22, H B Fatal &  Co.,
O/o V,R, Traders, Out a Ida Daryapur Gate, 
Sivanlnamium Godown, Ahmsdabad,

23, M/S Adareh Sons., Kaaturba Sava Mandia,
Rajpur, Punjab,

24, Dava Singh Shamaingh, Paddy Sheliar Manufacture, 
Feroaepur olty, Punjab,

25, Elaatooheur PVt,, Ltd,,
H 2/6 Model Tow, Haw Delhi.

26, Friends Rioe Mill Manufaoturtra,
Outside Chalt wind Gate,
Aaritsur, Punjab,

27, Indian Pound r̂y works,
Bordur Road, ?srozepur olty, Punjab,

28, Jeewindee Mechanical works,
Sanlenall Hoad, Taran Taran, Punjab,

29, Kuldlp Bngg, Works,
Taran Taran, Punjab,

30, Northern India Ploor mills corporation, 
Sullanward Hoad, Amritsar, Punjab,

31, On bar Teohnloal Works,
GT Road, Batala,

32, Paneaar Brothers,
(Opp) Water Works, Taras Taran, Punjab,



M T O L r - J B

jo s l s l  t f t m p g i g a a

a , TftfrcUL*. 3afl«u:

(1) Synthetics &  Chemloala,
Sagd. Office 7* Jamahadji Tata Hoad,
P.B. Wo. 114B6, Boabay 400020.

Faotory t Barielly, tf.P,

1. Philipe Carbon bleak Ltd.,
31 Netaji Subhaa Road. Caloutta-1.

2. United Carbon (India) Ltd#,
WKH Interna ti>nal House,

178 Baokbay teclamatlon, Bombay - 20.

c. ^KfeyA atttoa
1. Indian Mlnerala & Associated Induatriea,

12 B Wetaji Subhaa Road, Calcutta - 700001.

2. Xarofila, 57 GIDC Batata,
Wandeaari 391540. Baroda.

0 .  ?rOQ0 39 m  >-

1. vollwala Associate a,
12 Hill Offioera Colony, Ashram Road,
Namangpur, Ahamadabad - 9.

2. Ariato (Themioala (?) Ltd., 77, 10th Khetwadi, 
Bombay - 22.

B. Modified PP realm-

1. Bakelite Hylam Ltd.,
?B Wo. 1908, Hyderabad - 18.

2. Or. Baok &  Co. (India) Ltd.,
Prinpuri, Puna - 18.

* • W A w im  ,3AaMda«“
1. Hubochem. Induatriea Pvt. Ltd.,

1005 Praaad Chambera, 10th floor,
Wear ^oxy Cinema, Boabay - /4#

Brandi - Hear C.M. S. Collage, Kottayauu

2. Travanoora Titanium Producta Ltd.,
P.B. No. 64, Trivandrum.

3. Paramount Commercial Corporation,
12-B - Port Chambera, Da an Lam , Port Bombay-1.

0 . 3ulphuri-

1. I A A I C (?) Ltd*,
86 Dr. Annie Baaent Hoad, Worli, Bombay ~ 18.

2. H. Ohandranmal A Co., 97 Wynlappa Naioken Street, 

Madraa - 60000'*.



Zlno Oxidei

1. *uboohem. Jndustriee ?vt. Ltd.,
Hear C.M.S. College* Kottayam -1,

2. Weldies Ltd.,
A-1 Gillander House, Hetaji Subhash Boad, 
Calcutta - 1*

Sharia

1. M/s Godrej Soaps (P) Xitd.,
ISastem Express Hi A  Way,
Vikhroli Bombay - 400079#

2. Bombay Oil Industries (?) Ltd.,
Kunmoor House, 291/87 Narsi Natha Street 
Bomaby - 400009*

4. The oalcutta Chemicals Co, Ltd.,
35, Padnitia Road,
Calcutta - 29*

Rubber Chemicalsi-

1# M/S Bayer India Ltd., 32 Vir Narmtaa Road 
P.B. No. 1436, Bombay - 400001.

2. The ACC I Ltd., 34 Chawritftu,
Calcutta 13.

3. Mindia Chemical a Ltd., Wake Field Kouae, 
aa Sprott Road, Boabay.

aaaSlQ£L3eyii»-
1. Tftiion OoaaaeroiaL & Industrial Company Pvt

7. Homj Street,
Port Bombay - 400001.

M_2-2saaia*-
1. Reliance Hardware Mart,

13, £Lababu Street, Madras - 1,

a##*#######*#**#****



UBE B BB  ■* ■*

30BBBR MACHINSHY M ANtJ?ACTO%gR3 LI3T

1# Parrel Anand Machinery Manufactures Ltd.* 

Mahalaxmi Chambers,

22, Bhulabhai D-mai 3oad,

Bombay-26,

2. Sohal Engineering Works.
3ohal Industrial Set ate,
LB shastri Marg,
Bombay - 40007B.

3. Indian ’Sxpeller Worics (P) Ltd., 
A/4 Naroda Industrial Estate, 
Naroda, Ahemadabad-332330*

4. Uohardson ft Oruddam Ltd*, 
Byoulla Iron Works,
PB No. 4503,
Bomber - 400008.

5* Kelaohandra Iron ft Steel Worke, 
Thingavsnam, Kottayam, Kerala.

6 . Blue steel Sbgineers (P) Ltd.,
144 A/2 Industrial Estate, 
**ergusan ^oad, Bombay - 400013*

7 . Avery (India) Ltd.,
Armenian Street, Madras - 1.

8. Polymer Engineering Services,
6, Lalbhag Road,
Bangalore - 560007*

9* Comaion facility Service Centre, 
Tool Ho cm,
Changanaoherry Induatrial Satate, 
Kerala*

10. Arc Engineering Work a, Madras,

11* Nasa Pump ?aotoiy,
B-13, Induatrial Estate,
Guindy, Madrae-32*

ftft&toftft&ft&bfta&ft&fê ft

Mixing mill, 
Calender 
defining mill, 
Extruder*

Mixing mill. 
Calender,
Extruder,
Presses -
Hydraulic ft 
Hand Ply. 

Vulcanise*.

Mixing mill, 
Calender, 
presses hand fly.

Mixing Mill, 
Calender,
Presses - 
hydraulic 
general purpose 
ft Moulding worka.

Mixing Mills, 
Calendar,
Hand fly preaa*

Rubber Testing 
instruments*

Weigh Scales*

TeetIng equip-
ments*ft

Moulds*

Moulds, Dies ft 
Tools*

Holler Mandrele.

Household and 
Indaetrial pumps.


