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SECTION - A

INTRODUCTIONI
A*1 History and main object of the Project*

Although Poizot had usad latex in a process for
making foam rubber as early aa 1910, manufacture directly
from latex was first suggested by Schidrowitz and
Goldsborou$i in 1914. Their process consists in the formation
of a porous or cellular coagulum which is then valcanised.

Gas forming substance may be added during coagulation and the

mass is valcanised by heating in steam.

It was not until 1931 that produotion of latex foam
was begun on a commercial basis* In that year the Dunlop Co*
is reported to have manufactured at the rate of one tonne of
latex foam per week* The industry gained rapidly until the

beginning of World War — I1*

The growth of latex foam industry In recent years may
be traced not only to the generally exoellent and uniform
qualities of the product but the basic simplicity of the process

used and relatively light equipment required*

Although a number of methods have been developed for
making foam rubber from latex, the one has attained the most
important oonunercial development to date comprises of whipping
a suitable latex compound to produce foam which is poured into
moulda, gelled and valcanised under conditions whioh prevent

evaparation of water contained in the gelled latex foam.



The aain object of this projoat ie to manufacture

34*5 aetrio tonnes of latex foan producta.P07, annua*

a.2 ftnfaaX

Cellular rubber la defined aa a aaaa of oelle iIn >
whioh the aatrix la rubber* The three aain olaaaea of cellular
rubber are foan* sponge and expanded rubber* Foaa rubber la
particularly defined aa a product aade froa liquid starting
aateriala* batex foaa rubber canalating of a network of open
or inter connecting cella which nay be aubjected to large,
repeated deformations without damage* It hae a porous surface
akin* allowing it to breathe readily* Consequently latex foaa
ia ueed widely in applications requiring a cool and comfortable
cushioning material* Aa with other types of rubber sponge* the
product is oharactoratlo of special prooess used; the dietin—
gushing property of tha latex foaa la its fine reticulate or
interconnecting oell structure aade up of contlnous phases af
both air and rubber* The air nay account for 95 « 90£ of the
total volume of the foaa* The various types of end products

aade froa foamed It*tex is given in the Appendix — TI*

a.? “rsiaaly* 3em«gfe«»—

The daaand for tha latex foaa la steadly increasing and
units producing this are working hard to meet the demand*
Though speoifio information on the capacity, produotion and
demand for varioue products are not available, baaed on the

performance of the exietlng unite* it is clear that there la a



good demand for this product# B?ar increasing growth of
hotele, hospitals and automobile industry presents a good

demand for latex foot products*

The per oapita consumption of rubber In India la
about 0.27 k£. whereas In TI#SHA, it la H kg. In an eoonoqr
gradually moving from a rural to urban style it is imperative

that the per oaplta consumption ahould go up at a faster rate*

Latex foam products find main demand! as mattresses
and cushioning material. These are light, resilient and
comfortable. Light weight, everlasting apring action and
impact resistance make thia product aceptable for following

application.
1) Cushions for home, hotel, hospital and automobllea.

2) Carpet backing.

Aa tha papulation end etandard of living increaaea

more and more, good demand for latex foam producta.



MARKET SURVEY

B. 1. User*s/Ouatomer *a analyaia>—

There are 40 foam rubber producta manufacturing
unita in India of which aeven unita are in Kerala* In India
for manufacturing foai rubber produota only natural rubber
latex concentrate being U8ed. The total natural rubber used
as latex for variety of latex foam produots is 3543 MT in
1978-79* The oonsumption of latex in between 1970-71 to ~
1978-79 registered an inoreaae, indicating the high demand
for latex products* The following tables corroborate this
faot*

QQnauBPtlon and its paroentage to total oonauiaptloni—

33J3333333333313337M33334*3X3333333333333S

Tear Total oonsumption Latex consumption Percent
(MT) DRG MT
1970-71 97237 6206 7.11
71-72 96454 7020 7.28
72-73 194028 6829 6.56
73-74 130302 7846 6.02
74—75 132604 7453 5.62
75—76 125692 6352 5.05
7677 137623 8497 6.17
7778 144969 9033 6*23
78—79 164524 10960 6.66

33333333333333333333333333333333331333333333333333334333333333:

Souroet— Indian Rubber Statiatics. Yol*16t1980*



Tei Total latex Latex ooneuaptli Percentage

Consumption far tom consumption
DRO (MT) DRO  (MT)

1970-71 6206 3598 57.98
71-72 71020 3676 52.36
72-73 6829 3513 51.44
73-74 7846 3457 44.06
74—73 7453 2796 37.51
75-75 6352 2033 32.00
76—77 8497 2238 26.33
77-78 9033 2653 29.37
79-79 10960 3543 32.32

MMM IIITITIMANTTITIMENNIINTI PR
Sourcei» Indli Rubber Statietioa* Vol.16# 1960,
To aaet the deaand for latex tom W are now importing
latex foen« Thia above that the production of the latex foal
products not enough* The following table ahowe the quantity of

isport and its value*

_ «lu*

VR 23001

1970-71 119080 339
71-72 25326 73
72-73 188 16
73-74 — _
74-75 21545 309
75—76 27000 738
76—77 25000 319
77-78 31616 290

Sources* Indian lubber 3tatiatioa. Vol*16* 19BO0.



la India ths oonsuaption of rabber for latex foaa
produotion is only 1#6£ of tha total oonsuaption while dipped
goods oonsuas? 2% of the total oonsuaption according to the
1978-79 ststistlos. The following table will oonflra these
faotst—

—wmaoUon of «11 klirta of rubbor aooordlng to tndproduof In

lazai=ia

Oonsuaption (MT)

. Percentage
rrvtetWJMi =
natural Synthetic “eolaiaed Total Consuaptiol
rubber rubber rubber
Automobile tyres 83212 20060 5863 109135 48.2
and tubee
Cycle tyres and 19972 3832 7489 31293 13.8
tubss
Caaal Baok 8771 1840 1152 11763 5*2
footwear 16884 4508 2978 24370 10*8
Belts and hoee 11138 1526 1832 14496 6#4
Latex foaa 3543 — — 3543 1.6
Dipped Goods 4492 — 4492 20
Cables & Wires 705 414 19 1138 j
Battery Boxes 301 706 2494 3501 \ 12.0
Othere 15416 4714 2503 22633 <
Total 164524 37600 24330 226454 100
Sourcei— Indian ~bbsr Ststistlos* Vol# 16, 1980.

Aa mentioned earlier the major fields of application of
latex foaa products are houses, hospitals, hotels, automobile

Industry and thsatree*



*) aaaasiu JfogpAtgU ana

They consume mainly aa mattresses and pillows* Almost
all hotels are using latex foam ae the ouehionlng material*
Availability of health services In India le very poor# The
following table glvee thle fact* Sinoe the standard of living
and increasing health eervloee will certainly increaee the

demand for foam toeeta* bede*

AtaU If_tU Itej ﬁnggUaD!mqg\ng*é?a a****4 saa a::P; gla}aaga aa ga]l é\geg aaara]\ aa
Tear 1960*61 70-71 73—74 74—75 78—79
Bede 42*4 49*4 49.6 49.0 49.6

3ouroe»— The Timee ef India directory % Tear Book* 1979.

Consumes latex fo™m products in largo quantities for
cushioning* The anticipated demand for commercial vehicles for
the year 1962*63 le estimated at 61,000 numbers* The estimated
production of various types of vehicles by 1982-83 as worked out

by automobile working group is given below*
*aaaa.aaaa *aaaa*a aaa **aaaaa Saaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Type of vehicle 1978-79 79-80 = 80-81 81-82 82-83
in *000 numbers

Commercial 50 52*5 54.5 53 61
Jeeps 10 11 12 13 13
Oara/Statlon wagon 39*5 42 44 46*5 43*5
Motor cycle 82 90 100 115 125
Scooter two wheelere 225 265 300 345 400
Scooter three wheelere 25 27.5 30 33 36
Tractor 40 42 44 46 40

Source#— Indian *ubber Direotory— 1979.



0) 2&E3if2a»—

Most of tho theatres In towns *id cities iw using
I<itex foan ciohion. As more and more of them coming up, a
Tory good demand for latex foam aa theatre aeats and back reate

oan be expected*

B. 2 *qysciant .tf

India haa regiatered rapid economic progreaa in tha
oontext of her sixth five ye”r plan and with rubber industry too*
Rubber industry haa tremenoua potential for growth* There are
obioua indications of steep increase in demand for rubber by
latex goods* Tha following tables gives the estimates of >

future demand for various latex products.

Items 1973-79 B>84 99-90 2000 Al
Latex foam (Tonnes) 9000 11700 15200 27000
Condoms (Mil*Nos.) 600 1200 2400 11000
Dipped goods (Tonnes) 6000 9000 13500 33000

And ths requirement ef elastromsr for the estimated
demand of latex goods i1a given belowi—

Ctaus cjuantity "on‘(‘lﬁ;{,'ﬁ@ \uantf?y” "mmon
J —

Latex foaa 15200 (t) 12000 27000 (T> 22000

‘'ondoas 2400 Mil. 2000 11000 Mil. 10000
pieces pieoea

Dipped Goods 13500 (T) 1*000 33000 (T) 33000

Sourcet— Indian Rubber Directory, 1979,
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0* 1 location!— The main factors to be ooneidered in selection

of location for a factory ere following!*

a) A factory is relatively iaaobile*
b) The iapaot of location on operating ooete and profits
are considerable aad it varies between 25 te 50#*
o) Building coat, maintenance, taxee on land and building are

large and fixed.

Further points to be ooneidered arei—
e) Availability of raw material*
b) Availability of ekilled and unskilled labour*
o) Availability of Power and Water,

d) Facilities fer traneportetion by rail and road*

Considering all these factors, any of the industrial
eetates in Kerala oan be eeleoted* The major and bulk raw

aaterlel i1s natural rubber letex whioh ie easily available*

Following are the advtaitagee for locating a factory

in an awfter induetried estatei-—

1) Built up areas anrsilable at cheaper rates*
ii1) Ondaa delay in gstting slectrio connection, water supply#
transport facilities etc* oan be avoided*
ill) deduced overhead expenses*
iv) The neamese of various type of industries will
facilitate intereervicing*

v) Availability of cheap labour*



10 ..

0.2 ifFiTOtfr

In order to kaep tha operating aoate at tba minimum*
tha following points should ba oonaldered In determining tha

layout for plant.

1) Material handling la to tha minimum.
| | ) Room for further expansion.

I1l) insure an easy flow of material.

A layout la given in tha Appendix I1.

0.3

The total land required may be fftnallaed according

to tha future expanalon programme.

lulldingi—
Before finalising tha requirement of built up area

for the factory th% following factors to be consideredt—

1) The minimum built up area required for eaoh machinery.

2) Sxpanalon programmes.

3) Space for keeping maximum amount of raw materials and
finished goods.

4) Space for keeping maximum amount of Inprocess Inventories.

Thus tha total built up area Is 3000 sq.ft. and

details are given belows—



i) Hm* material storage — 500 eq.ft

ii) Poanting & 400 M
iii) Yaloanieer 300 M
lv) Boiler — Im it
T) Squeezing aachine — M
Ti) Drying ohaaber m 500 H
Tii) Inepeotion and paoking — 350 M
Till) .Finished good storage _ 500 M
ix) Office - 150 °

X) Toilet . 100 f

Total — 3000 Sq.Ft.

0.4. fryrtaaroi tf

Tha toted estimated produontion per annum la

34*5 tonnee*

Tha laport™nt raw material required for the project
arei—
1) 60% oentrifuged natural rubber latex*
2) sulfur#
3) 3ino Aeroaptobenaothiaaole (Z*M*B*T¥*)
4) Sine dlethyldlthlooarbaaate (2*3*C*)
5) ZIno oxide*
6) Sodiua ail loofluoride*
7) Belloid T.D*
Q) Oleio acid*
9) Jaustic potashe
10) Staroh* (



11) Cfetyltrimethylaocaoniunbromlde* (Foam etabiliaer)

12) Itonox ap* and mould releasing agent*

Requirement of all Iteme, are dueousaed hereunder in

detail.

1. .aartsu Attat

Generally for foam rubber artiolea, the ohief raw
material uaed la 60% centrifuged natural rubber latex whloh is
preeerved with 0*TE£ ammonia* The annual requirement of tha

latex for thle projeot would be 27 tonne D*$.fl.

2% 5™Mfur«—
Haw material aulfur le ueed aa the Taloanialng agent in
the manufaoture of foam rubber* The requirement for this

projeot ie 690 kg annually*

Xt 1e ueed aa an aooelmrator in the foam rubber
manufacturing. The annual requirement of M.3.T* ‘or the

projeot would be 300 kg*

4. (a.0.0.)

Z*D*C« ie alao ueed ae on aooelerator* Xt imparta
good ageing propertiea and ie non—etainlng and is extremely
ueeful aa a booeter* The annual requirement of this would be
300 kg#

5. g.ili

Zino oxide ie an aotivator of yaloanleation and as an

auxiliary galling agent* The grade ueed la white eeal* The

annual requirement of sino oxide would be 1350 kg*



6. qyttm gmgaflwrUtf*

This Is tha gelling agent used in the manufaoture of

foaa rubber* The amxual requirement of thie would be 420 kg*

7. Hflim .Tufeef

It is a dispersing agent9 uaed in foaa rubber
manufacture* This is used In making a dispersion of sulfur*
ZM.B.T* and '*)*3* in water for adding to the late* before

Yalcanisation, The annual requirement of Belloid T*D* la

100 kg.

3* TKkPM .ggU«-—

It is used in making the soap solution* i%te annual

requirement of this would be 300 kg*

9.
It is also uaed In making the soap soultion alongwith

olelo sold* The annual requirement would be 60 kg.

10*  if&rgk*—
Staroh i1a used aa a filler in foam rubber manufacture,
to increase the hardness and to reduce the oost* ?he annual

requirement of this would be 4300 kg*

It ia used as a stabiliser of the foamed latex* The

annual requirement of this would be 390 kg.

The annual consumption and oost of all rawmaterials
are listed in Annexure — 11**1*2* The list of suppliers of

r»w materials ie giTtm in Appendix — IV.



All negotiations related to purchase of r*w material are
dons through banks on s margin money of 25%» tha Bank will
advance 75,6 for ths purohass of materials. Ths amount has to be
paid baok from aales with intsrest. Ths purchased materials will
be kspt in ths bank's godown in the factory and materials with-

drawn on payment of oash whenever required.

The selec tion of maohinsry ia most Important ainoe
maximum utilisation of machinery gives better return for ths
money spent. The selection of each machinery is based on ths

following considerations.

1) The estimated capacity.
11) The accepted standard dimensions.of the product.
111) The type of produotion.

Iv) Its effect on utilisation of all machinery.

Based on these conoidsrations the following machineries

are selected for production of 115 kg foam per day.

C.5.1. E£ImteXi&XE££t~

?or forming of the compound per d**y this unit requires
one 200 litre planetary mixer. It is squlpped with a 3 HP
Motor and speed of the planetory and beater is 25 and 75 rpm st

slow speed and 50 and 150 rpm st hi”i speed respectively.

0,5.2. Un>

A deainmoniation table fitted with disc mild steel

compartments of capacity 400 litre with 1 HP Motor.



0*5.3. \Bipartisan:

A valcnnlser with rails end trolley of alee 170" x

70" x 20* for valoanleing the gelled foam.

a.3.4. \
Squeeaing maohine with rubber rollere of elz& 6"
diameter and 50” length with reduction gear assembly and

eorew adjustable device equipped with 3 HP motor.

5.5.5. 2aUmr
Vertical* oroee tube boiler of 120 to 200 kg/hr.

Capacity and a working pressure ef 50 pai with a motor of

3 *.P* for pumping wter*

0.S.S. aai>igjali2sfeab«—

drying chamber with steam heated pipe fittings and

trays of oapaoity of 300 kg.

0.5.7. Moul”st-
Moulds of different aises for different end products

are ueed.

o.s.*. M.V *LU.
Ball laill of 5 jara of capacity eosoh jar being 10 kg«

balla of 3n diameter equipped with 1 HP motor and hi$i speed

stirrer of oapaoity 5 litre with 1 HP motor.

6.5.9. ?latfgra Balancet—

Platform balance of 200 kg. capacity selected*

A compounding tank of 300 litre capacity made ef

mildsteel ie selected.



Tha details of machinery and equipment La given in

Annexure — Ztl«

The liet of suppliers of machinery is given In

Appendix —Y.

1) dotations are aade and eatisfactoi—y quotations ara
MFfilMdi
i1) ?rioes quoted are exclusive of packing, transportion oosts,
3alea tax ato.
Hi) 50? of the prioe should be paid in advance and remaining

at the tiae of deepatoh.

C.6. HAKPOWGR RSQIJIfIgVMgWTt—

The total manpower requirement is classified under
the following headsi

1) Administrative stiff#

2) Factory staff.

The dstails of aanpower required is given in Annexure*

11.2*2.

0.6.1. Adalni.8tr.niv8 staffli-

The head of the administrative staff is the manager who
handles the over all management of the factory. The other
staff members are one aooountant oum-—olerk and two watohosn—

oua peon.

0.6.2. raotoi-/ —Haffl-

These are the people Involved In aotual produotion



operation. According to tho skill and experience requirement
they are classified into four olassss, eupervieor, skilled,
ssmiskllled and unskilled. Details of manpower requirement la

given belowt—

Job Dssorlotion Number of staff/workars.

Manager 1

Accountant oun «
Olsrk

Watohusn oum ?
Peon

Chsmtst

Supervisor
Skilled labour

Sealskilled labour

o N A NP

unskilled labour

c.7. gaasL—p»-—
The utilities required are water, electricity and

steam. The requirement of these are given below*—
0.7.1. Rayffr r»?T~tnfa\»

Machine H.P.

1. Planetary mixer — 3
2. Dearmonitttion tank and 3 1

ball mill. 1
3« Squeezing machine - 3
4. Water pu*p — 3
5* nigh spssd stirrer. . 1
6. —an, light 3to. . 1

*<44 1*tltl*ISMIt*1*]| SIN|* 4 *** > ** 4 **|*4* 44



Power ia available in the Industrial Sstate from
K.S.&.B. On the baoie of following operational data. nower

charges are worked out aa followst*

Ho. of working days — 300

No. of working hours/day — 16

Utilization factor - 60£

Tariff — 20 palse.

Power oost per annua .— 9.5.,200j&35 3
100 x 100

« 1ta.5184/*
bounded off Rs.5200/*

0*7* 2. £ufiic—

Propoaed fuel for boiler is fire wood* who capacity of
the boiler required will be of the order of 120 to 200 kg/hr*
Por which fire wood requirement ia estimated aa 25 tonne per

aonth and 300 tonne per snminf whioh i1a easily niveilable locally

at the prevailing prloe of ;is.150/tonne.

Fuel ooat per annua » 1s*45000/*

0.7.3.
This unit requires water for boiler, for washing the

valoanisled fooa and for personal uses.

1. Water oonsuaed by boiler - 1000 litre
2. feater for valoanised foam - 460 litre
3. Person«l use - 200 litre

Total — 1660 litre

mu:1 1M44



The above quantity of weter ie available from

Induetrial ".state water supply*

? ss jraaum m«jaffffi&gggis

The prooess described i1s baaed widely used Dunlop
(silioofluorlde) prooess in which foaming ie accomplished by
the aachincal incorporation of air into a suitable latex
ooragpomd, followed by the addition of a delayed action gelling
agent whioh allows time for the fluid foaa to be shaped before
it gels* The wet galled foaa is then valcanised, washed,

dried and finished.

0.1. gaMBft

The compounded latex i1a allovwd to mature before adding
further val—*anlsing ingredients. In 8ome cases fillers aa
eqoue dispersion added and after ;&ioh compound ia frothed to
a fonra* The fo *aing operation is carried out by agitating the
compound with revolving wire whisk* After ftoanting gfelling
agents.are addetf and foam ia transferred to moulds and is

vslcanised* Ths order of procedure is given belowi—

1# Deanaoniation of latex*

2# Preparation of dispersions, emulsions or solutions of

#

compounding ingredients.



3* Initial compounding with valcanising agents, frothing
agents and ontioxid&nts.

4. Maturation*

5. Further compounding with valoanising agents, frothing
agents, secondary galling agents and fillers.

5. Foaming, addition of zinc oxide, gelling agent and foam
refining,

7. Moulding and gelation,

S. Valvanising.

9. ‘arjhing and drying*

10. Finishing.

Flow dia&ran for the process is given in Appendix —I

D.1.1. Pc —vaonietlont—

He purpose of deaomoniation is to improve tie processing
chnractorstice (eg. strength of the gelled wet fo&m) and the
structure of the finished product* The alkalinity should be
determined both on the de—ammoniated latex before compounding
and on latex fully compounded except for zincoxide and gelling
agent. The ammonia content of latex is reduced ta 0.22# for
batch foaming*

9.1.2. Prea.d-ttor, of oompounding jr.grcdlgnta:—

Since most of compounding ingradients are insoluble in
water, it ie necessary for these to be prepared as agous
dispersions or emulsions for addition of latex. Dispersions
are prepared by grinding with water in presence of a dispersing

agent using a ball mill. For efficient working baLl mills



should bo half flllod with atone pobbloo and charged with water
and chenicala* Tha volume of wator and ohoaloala ahould
oorroapond to approximately ono quarter of the volume of the
mill# Veaeels ahould be well eooured between ohargae of

different materlele.

Rsulelons of liquids are prepared using high speed

stlrrere* water eeluble ingrediente are added aa solutions.
Typical fonsulatione are as follewet*

Fomin* agenti—

Potassium oleate ie obtainable ae a 5Q& eolution uhloh
le diluted te 20* with distilled or eoft water* Alternatively
20# petaeeiua oleate om be prepared from potassium hydroxide
end elelo eold as follows!—

Parts by weight

Oleic eold 100 A
Water 402
Petaeelumhydroxlde 23.3
Water 43

A le waned te 75*0 and B le added to A with efficient stirring*

Aoox»I»ratorai—

Zino diethyldithiecarbsmate and sine aereaptobenzthisole

are the accelerators normally uaed or foam9 ae 50£ dlspereionet



Parts by walgfrt

Aooalarator 50
Olaparalng agent (Bailold T.B.) 1
Soft water 49

Ball allied far 16 hra.

Sulphur la uvaed aa a 501 dlaperslont
2*&sh*zj& 1& 1

Sulfur 50
Dlaparalng agent 1
Soft water 49

Ball allied for 48 hra.

Antloxldantat—
Hon atalnlng typea ara normally used. Nonox op, a

liguid uaed aa 50> enrolelon.
Parte wilAt

Nonox 3p. 100
Olelo aold 5 A
Amonla (0.880 ap.gr.) 5
Dlatllled water 90 °

A la woraed ta 75* 0 and B la added using high apaad stirrer.

nilarat-
Tha tnoorr>oratlon of oheap flllere Inta foaa compounds
In ardar to reduoe ooapound oost la oeonon practice. Tha

filler uaed la ataroh.



To iseet current latex tom specification relating to
moulded tom produota it la usually found thnt upto 30 parta
by weigit of filler oan bo incorporated per 100 p«irt8 of

natural rubber*

Filler* are added aa aqoua alurriea by stirring tho

following nixture until a smooth paste ia obtained*

Filler 100
Dieporslng agent 2
aoft wwter 33 — 45

The sost coraaonly used second try gelling agent la
oetyllrimethylmnoniuabroraido* . Addition of thie raioeo
gelling 71 of tha latex thue reducing the riak of foam oollapoe

before gelation oooura*

Tho liquid concentrates M are diluted to 50$% with

diatilled or aoft *ater for use*

.m1 .g*ULtog,A«int»—

7Aino oxide functions aa on aotivetor of valcanieatlon
and aa an auxiliary gelling agent* It la uaed aa a 50*

diaperaion*
ué&l

2ino oxide 50
Diapersing agent 1
Soft water

Ball silled for th hra*



<WHtaK x<m%&*—
Sodium ailioofluoride is prepared and stored aa a 503

diaperaion end la diluted to 20# before use.

?Kl«.1g.1(rt«M.
Sodium Jilioofluorlds 50
Soft water 50

Ball Hilled for 24 hrs.

9.1.3. 7<Bgo~nfi M * 2yW,Mtog«—

The latex compound given In Appendix * ITT la typical
of thoee for latex foam* Jompounding ia carried out jackettad
nixing tank fitted with a stirrer to operate at speeds of
abo'it 50, 150, 500 rev./mIn. The low spend is ussd during

maturation and faster speeds for mixing process.

Potassium oleats solution is added to tha latex,
followed by sulfur, accelerators and finally antioxidant.
When all Ingradlenta are Incorporated stirring should continue

for approximately 10 minutes to ensure thorough nixing*

9.1.4. May~r~tlom*

When nixing is complete, worm water is pumped into end
circulated through the jacket of the mixing vessel to bring ths
compound temperature of 30*0 which is maintained for a period
of 16 hours with continuous stirring at alow speed. After
this the compound is cooled using cold water snd is rsndy for

next operation.



1,15,

To ths matured and oooled oompound tho following
Ingradienta aro addod with stirring* Tho proportion of
potassium oleat* addod will depend upon tho density of the foam
required for the particular endprodiot. Filler. starch is to

be added in thia at—ge9

J.1.S. I1*tdh o ittingt—

Batch foaming 10 suitable for small production unito or
when misoellanous product8 of varying density and/or colour aro
required. It la carried out in a fo&n mixer consisting of a
metal bowl and wire whisk atirrer whioh oan be rotate at three
different 3peeds. The rotating wire whisk whipe the latex to &
froth, Control of tho volume to whioh the 1 >tex is foamed i0
essential and ia achieved by marking tho frothing bowl or by
using a measure to cheok the diatanoe of the foam from the top
of the bowl when the whiak 1a stopped. The Initial foaming is
carried out **t hI*?h speed| when the foam is approaching final
volume the speed ie reduced to medium rate. Just before tho
required volume is reached sine oxide dispersion is added.
Stirring is continued for 43-60 seconds mid the speed of olxsr
is again reduced to slowest rate and the sodium sliioofluoride

dispersion is slowly added.

0.1.7. gefl—-qgsla&g3»"

When the foaming operation is completed the foam is
Immediately tr*me?erred into two-—piece moulds (wanaed to X>-—40#0)
designed to produoe the desired also and shapf of the finished

product. The majority of commercially produced mattreeoes*



Cushions aad pillows havs oored structure. This struoturs

is forasd by laing aoulds with regularly spsced pins whioh
project (usually froa ths top aould plats) into ths oavity of ths
bass part of ths mould, thereby giving a honsy osab structure ts
one siis #f tha finished product* Ths load—bearing properties
st a unit for a given weight of rubber are improved by suoh a
design* further more ths large surface area of the product

allova for shorter cure and drying tines*

Caat aluminum alloy aoulds oombins ths desired properties
of a good hant transfer, rssistanos to oorroaion, lidhtnsss and
a amooth surface ts facilitate stripping* To allow for ths
shrinkage whioh takss place diring drying of the foam products,
aoulds should bs aads over size (normally about 3 percent linsar)*
'Trial8 ahould bs aade with ths type of osapsund to bs uaed ts
ascertain tne aotaal shrinkage before deciding final aould

msasursasnt*

Ths tenails and tsar propsrtiss of the wet latex foaa
imaellstsly after vulcanisation ore appreciably lower than
those of dried product and it is therefore essential to snsurs
that stripping fro*i ths mould Is nads aa sesy aa possibls*
Core pins ara usually tapered and the Interior of the mould
should be lubricated with a aould release agent before filling
with foam* Rsls—iss agents are usually applied to the mould Iy
spray and oar* ahould be taksn to snsurs that tbsas ars dry
before ths foaa i1s intreduced, aa inooaplote drying oan 0OSuUsSs

surface collapse or surface shrinksgs of ths foamunit*



Colatlon of the fens, enclosed in the mould, takes place
after a time intervel (tho selling tlae) dependent on the
temperature, the anoint of gelling agent end slno oxide present,
the ano int -aid nature of stabilisers and the properties of the
Intex itself. delation should normally be complete in few
minutes and oan be readily judged by observing the condition of

mould overflow.

After gelation, the fosa is valoanlsed by heating for
mlnuts at 100*?. The time will depend upon the thickness
of the product. Talcsnisation usually carried out Iin steam

chamber.

Valorisation should follow gelation ss soon as possible

to olniaize shrinkage,

yawingt*

After valoanisation the mould is opened and the wet
oured foam is removed and washed in running water. 2hia is
affected by paasing the foot articles through a series of water-—
spray and squaege rolls, with a final pass through dry rolls to

remove excess of water.

agtné&f

After excsss water has been removed, drying asy be com-
pleted batchwise in an oven which is heated by steam, Coring
drying, foam products ahould be laid fl it without distortion
to avoid permanent deformation. Products drying in contact

with e ich other are often difficult to separate. This practice



oan result In rejeote due ts tsars or severe surfsos blemishes*

D.1.10. PIni.ahirc and IbwwoUohi-

Aftar drying* ths products aro trimmed and exseilned*
Defects suoh as tears and snail ourfaoe blemishes oan be
repaired using latex as an adhesive* Products are then tested

against the specification to whioh they are being produced,
d*2. & gmw xmwm * [

The epecifioation teste ere oarried out according to
131 1741 - (1960)* The following paragraphs summarize some of
the teste involved*
Hardjje”ef

The hardness expreeeed as the Indentation index io deter-
mined by the load required to oempresa the foam to apeoified

indentation depth*

ISgSaf28 2>L—8&<~

Thi i 1s detemined periodically by measuring the change
in thiokness whioh a otatio lead is imposed on the product for a

epeoified time at a specified temperature*

Pwnding

This test involves submitting a sample to a continued
pounding with an indentor for e given number of oyoles (e*g*
250*000 cycles nt rate of 4 per second) The loss in hardness

and any pormonent deformation io measured*

Different degrees of foam collapse in vhloh the smell oells

break down to form fewer but larger oells* resulting In coaree



structure, loot* surfaco akin and tha presence of 'rat holes9

(large isolated holes) oan be due te insufficient gelling agent

or gelation taking place at too low a pH value. Loose skin oan

also be caused by the moulds being too cold,

whilst aoulds which

ere too hot can result in a thick akin or flow narks on the

surface, shallow depressions on the sirfaoe

(known as e<lakes¥*)

oan be due to misuse of mould release agents and, if gelation is

too ra >id, ths resultant foaa is liable to split in the centre#

A fault oan be due to more than one oause* but the

followigﬁ table say be helpful as a golds to rsosdies*

£7.gN.U.laay,

Coarse structure Gelation at too low a pH

Hat holss delation at too low a pH

boose surface skin tnsufflolent gelling
*«snt

Mould too cold

Thick skin Mould too hot
Plow norlca on Mould too hot
surface Gelation too fast
.Surface lakes Excess aould release
agent
Mould release af‘ent
not dry#

splitting in centre Gelation too fast

D.4. >TOO<a3 1033>—
Perfect elimination of the process

aore than what is lost by it# So the aim is

aadsuttttt I\/Ha,

Increase secondary
gelling agent.

Increase secondary
gelling agent#

Increase SSP and/or
secondary gelling
agent.

Use warnor mould#
Use cooler aould#

Use cooler aould
teduoe 55P

deduce mould release
agent

"sure that aeuld
release agent ie dry*

deduce 3SP
rise cooler aould#

losses oosts

to reduce the



lossee to economic level* By oarefully adjusting the batoh

weight, the leases oan be reduced to negligible amount.

D.5.

The main losses are secured due to mould overflow aid
produot rejests, These waste oannot be reworked sinoe they are
valoanised. But for this waste there ie a good demand by
small parties for making pillows and as a filling material for

sofa—eun—beda.

D.6. V&tegj.

Produot diversification i1e possible further aa number
ef foam products coming under this oetagory and oan be manufa-
ctured by the seas equipments and raw materials by changing the
mould where necessary. The various foam products other thsn
mattresses and pillows are bus seAts, theatre setts and baok
rests* chair seats, cycle seats, scooter and motor oyole seats

eto. All these otwm be manufactured by the same process.



jamam

m m r Awjsmimw*, hwismm

The moat oooMonly adopted method for soiling are
direct, sales by opening sales depot and sales through ©omission
basis* *o«a products oan bo sold through agents i1 dealers on a
oonuiission baais of 13 to 20%$* Distribution of foam products

outside states will be dons through train on **0. basis*

2B S 12fcJI*

OAPITAL TFISQUTHBVE?r3

The financial aspects of the fiilin oan be given in

the following heMst-—

1* ~ixed capital requiremente
2+ 'forking capital requirement*
3* Gross oapital requirement*

4* _.otal Manufacturing oost*

t.i. Apg?i qapA-V&jyjiulmsttk*—
It is the sun of the expenses incurred for plant9
machinery, land and building* The estimated fixed capital

requirement in the above he—id are as follows*-—



IN2.

(11)

Gl

(iv)

Land Rented

Building Rented

Plant * Machinery 2.70 lakh.

Miscellaneous 0.06 lakh.

Total fixed oapltal - 2.76 lakh.
*4aaaa*«*«aa**

stalls of Fixed Capital la given in Annexure « I*

g Majen ©KJLm giUr»iW att»

2 ha worldng oapltal requirement daponda oni-

The duration fop whioh raw aaterial inventory haa to kept
optima ao aa to ensure uninterrupted production.

The duration in whioh finished goods should be stored

to ensure unintsrrupted supply.

The duration involved in purchasing, manufacturing and
selling.

The duration between selling of the goods and the

payment to be received*

It also depends to a great extent on credit facilities

available froa bank, from raw material suppliers and the credit

terns between fira and the customer.

The costs invo|ved during this period is oniled

working capital* In ths present case since all materials are

available indeginiously one aonth raw material inventory is

enough* The duration involved in nanufaoturing, storying,

selling and oash payment is usually two aonchs for latex foaa



produota so working oapltal may be taken as the tetal variable
expenditure involved during Vie period of three months and are

classified in the following headsi-

1* Hw material oost - 5# 394 BOO#00

2* Manufacturing oost - 1#30,100*00

3* Other overheads — 17# 100*00

Total working capital - 7#37*000,00
(annual)

details of working oapitnl are given in Annexure—IX#

F.3. > oayitd. r»q.Uyaent»—

It 1a the sum of fixed capital requirement and
working oapltal requirement and is the total investment on the

project* Gross capital requirementis given in Annexure — 11#

7.4. Joggrtgw tfM g **—

It is the sum of all direot and indirect coats
Involved in the manufacturing aperation# Annual manufacturing
costs CTn be classified in the following heada*—
1*  *ew material oast#
2* Personnel oost — Salaries,

3# utilities — It involvestotal coat incurred In power#
water * steam*

4* Overhead expanses and

3* Other fixed costs and Interest on loan.



The annual ooeta involved in these sections are

as follows*—

1* Raw material oost Rs*5*39,300.00
2. Manufacturing cost Ra*1,30,100*00
3. Overhead expenses Ra. 17*100*00
4* Other fixed coot and
) Ra. 80, 900.00
interest on loan
Total cost . Ra.8,17,900,00
* 34 34?2«*3.5a$5-53143434S

Betaila of the totnl costa are given in Annexure—IT*

SECTION — G

.Xm

Before starting the project sufficient planning
ahould be done to raise the money. One oan get financial

aaaistance from the following sources*

a, i.i.ntjafo, —'mtw?.r»Uqga«

Offers laohinery on hire purchase on a margin money
of 20/* vepayaent starts after two years and aheuld be complete
within 7 years# It offers special consider tions to technically

qualified persona*

0,1.2. state fIn.Tnot—d. aomar”~Uoni-

Offers financial assistance aa cash to small and



medium scale Industries. Provide 100& machinery cost* 70%
building cost and 40# working oapltal at 11.85£ interest.
Repayment start* after 2 years and ahould be complete on by

10 ye”ra.

G.1.3. >J&te 3«nk jtf. J8&—-SMAUIgn2

They sanction medium investment credit for paroiiase
of maohine and construction of faotory building. *Iso provide

working oapltal for purchase of raw material at 16; interest.

G.1.4. ivn*£2*

Commercial banks provide cash loans for aachinery«
loans are provided at 25# margin money. Pay baok period ia

3 years, ’or working capital any amount ORn be drawn*

a. \w\rn

Por purchase of raw material bank will advanoe money
on 25* margin money and 151* Interest. Ths material will be
under banks lock and key. "Mall amounta can bs drawn according
to requirement.

o»2. (ttfraiakas .gf. Zrpxv&t—
Gross capital of ~.4,50,410*00 is proposed to be

raised with following manner.

0.2.1. ?A£QIAnga»—
The whole machinery cost* Ha.2.75 lakh is obtained

from the K92 at the interest of 11.85%#

About 75» of working oapltal, Ra.1,34*250.00 Is

supposed to be taken from a commercial bank at a 15 »interest.



ft.2.2. Own fundi-

Hie balance of the total oapital la contributed

the entrepreneur, xhia ie Ha.50*000.00.

1. Sorrowingt-—
a. Croan froa KP< —*a.2,76*160.00
b# K * * =xxx« x  fFQ° — t~11S4.250.00
2% Own fond — :a.&0.000.00
Tot'll — Re.4,60,410.00

XxXasm.uim a..

13222SLXIIEI2E »

The three ,aain strategies ef pricing are ooat
oriented jri.cing, deaand oriented prioing ond oeapetition
oriented pnmng. or latex foaa products ooat oriented prioing
ie aore relevant. The price of the latex foaa ia fixed aa

in.COAper kg,detaila of aalea turnover and net profit

given in Annexure-Y.



MMFfflLs—-1
Zm im w a

nxunalaX viability of tha project oan ba aaaeaaed
through profitability* Tha following factors aro asaeseed and

which ahowa that tha project la financially viable*

Own Capital - Ha* 50,000*00
Vet profit — Ra* 44,160*00

Rate af return on own oapltal - 88*32#.
a.aaaaaaaaaaa

1.2. JVAWN slaved|
Oroaa oapltal Re* 4,60,410*00
Vet profit na* 44,160.00
*late of return an
capital employed* 9*59#
X«3*  4lil.
Vat aalaa turnover - Ra* 9,32,400*00
Vat prefit Ra* 44,160*00

Break even point la that quantum of aalaa at whioh
the unit la juat able to recover all exponaea* In other worda,

it 1a tha paint at whioh neither profit nor any leea incurred*



Break Own Point

Where F « Annual fixed ooat.
F « 3elllng prioe per kilogramme.

T * Yarieble prioe per kilogr—we.

1) Raw material oeet — Re.5,89,800.00
11) THilitiea e Ha. 50,200.00
i1l1l) Direot labour * He. 49.800.00
It) aalea expenee « Re. 40,900.00

v) Duty — Re.1139, 600.00

Total variable oest Re.18,70,300.00

Yarlable prioe Re.54.2

eanti »«f4 w
(Oeet of produotion + Salee Bxpenaee & duty)— variable oeet

* Re.1.28,100,00

B.3.F. —uam « 22066 Xg.
60—54#2
1.5.
Total quantity produced e 34,500 Kag.
Selling prioe Re,60/«
Tot<a ealee turn ever e Re.20,70,000.00
Woate foaa e 400 kg.
Selling prioe — Re.5/«
Total — Re.2000.00

Grand total ealee e Re. 20,72,000.00



M MI r,l

m uonimaay

1* Intaraat on working capital « 19* — Ha. 20,130*00
3. Intoraat on tam loan fron KD e Ha, 33,HO*00
* 1
Total as.53.278.00
J*2* mtamyalJCmlIftt—

Tha tam loan haa to ba paid baok within tha praaoribad

tin*, Zt la kapt nininw tiaa to aava Intar*at.

Annual not profit Ha* 44#1S0,00
Dapraolation Ri« 27t616#00
Arailabla aurplua aa, 71,776,00
Laaat Drawings Ha* 15,000,00
Amount uaad for ra}fayaant Ra, 56,776,00
Tam loan to ba pa;d Ha, 276160,00

Pay baok parlod 5 yaara*



am « r—Kk

m m S a

Ths present scheme for manufacture latex fesa cooes
under the email eoale eeotor since rains ef plant and machinery
ie below 15 lakh* The email unit gives the entrepreneur the
following benefitsi-—

1) Prefit.
2) Independence and satisfaction*
3) Opportunity to use his idsas*

4) Opportunity for growth*
To the nation it provides following benefits.

1) Provides employment to good number of people, sinos
latex industry is labour intensive* large employasnt with
Isss investment.

2) Develops entrepreneurship and entrepreneurskills*

ENXAXMM»e



1«
2.

3x
A

nm v«

Land

Building

Plant and machinery
Mleoellaneoue

Tatal —

Compounding tank
Planetary Mixer 200 llt.capaolty—

Valoanleer with raila and trelieya*
2 Bee.

Squeealng maohine

Ball mill and high epeed etlrrer -
(one eaoh)

Plat foam balanoe

Drying chamber of 300 kg.
oapaolty.

Moulda ef different else
Boiler
Deemmonlatlon tank

Tatal
freight and eale tax  4*
rraotion charges
Furniture & Equipment

LIAVi* JLzJL

Ranted
ftented.
Re. 2.70 lakh.
Re. 0.06 lakh.

Re. 2.76 lakh.

mmair.JLzl

4 §00.00
40,000.00
24,000.00

13,000.00

5,000.00
3,500.00

30.000.00

65.000.00
60.000.00
6 ,500.00
3+000.00

2,54,000,00
10,160.00
6,000.00
6,000.00



aaaal.zli

1* Total mw material ooet — 5*89*800*00
2*  Manufacturing ooet — 1,30*100*00

3. Other orar he ids —

Total (Annual)— 7*37*000*00
For 3 nonths— 1,84*250*00

17,100*00

KO FUUT*F T, «*.«.«S

«foy mtolqgl 150 kiu

USA
1. Latex 150 kg* 3HO 90 kg * Rs*17*50
2% 3T>0* 1*0 kg * fts42/*
3. 2*M«B*T* 1,0 kg f Rs*50/a
4* Sulfur 1*3 kg » Rs.3.50
5 Zino oxide 4*5Ha»Hs*18/«
6* Sodium silioe fluoride 1*4 kg 9 Rs*6/*
7* Osuatio potash 0*2 kg « Rs.17/«
a* Olsio acid 1 Kg# <€ Rs*18*50
9* Fostt stabiliser 1*3 kg 9 1s.49/*
10* Nonox 3P. *9 kg 9 Hs*40/«
11* Bslloid TD & Mould ftelsase agent
12* 3t«roh 15 kg 9 Rs*4#a

rota 118*6 kg*

For one month (25 days)

AffigliBfirXfr:!-*.

,BaE.<la3f—.ti».ra™ng

ite..

1575.00
42.00
50*00

8.00
81*00
8*40
3.40
18*50
63.70
36.00
20.00
60*00

1966.00

49150*00



60/i latax 49000 k«

H

DRC 27000 Kg . Ra.17.50

3.S.F, 420 kg *% Ho.5#0
Oaoetio potash 60 kg 9

N ODw A0

10. woitox op.

11. Bolloid T.D. A Mould releeee ogaat

2.B.C. 300 kg. * Ha.42/*
ZM.».T. 300 kg. . *s.50/«
Sulfur 690 kg . Re.3.50
mUno axlda 1350 kg * Ra.18/«

0
He.17/«

Oleio aoid 300 kg * Re.18.50
9. *>*m stabiliser *ft 590 kg * Re.49/«

12. st.roh 4500 kg » He.4/«

Total

Hounded off

Sre*

4.72,500.00
12,600.00
15,000.00
2,415.00
24, 300,00
2,520.00
1,020.00
5,550.00
19,119,00
10, 800.00
6, 000.00
18,000.00

5,99,815.00
5,89,800.00

W3FfIP5..—1 ,tta

awpjjgggw flgaiww M)

1. Oort af truil tiea
2. 3«t«rlu
3. teat (Iml & building)

Trtal

bounded of

ooat {V trxciiTiga

Ooat of power
Coot of fuel

Total

Rounded off

3’
50,200.00
73.920.00

6 §00.00

1,30,120.00

1,30,100.00
«**g*aaa«««a«4aa*aa

KGMtls r—Jfcgtl
3u

5 ,184.00
45,000 .00

50,184. 00
50,200. 00



AXH5Z0HB —XX.2.2.

3ALA3ISS
aattatelattn,jucc Monthly salary Tatal salary
ia* Ha.
1. Manager -1 650.00 650.00
2. Aooount?mt—oua—olerk — 1 — 400.00 400.00
3« Watohaen—*iia—peoii -2 - 200.00 400.00
1450.00
Salary par aranm *e. 17400/-
B.
1. Chemist - 1- 900.00 000.00
2. ~upervlaor - 2 - 350.00 700.00
3. Skilled labour — 4 — Re.10/« per day 1000.00
25 daye '
4. Semi-skilled -2 - Rs.9/« per day 450.00
25 daye
5. Unskilled labour - 6 — 3e.8/« per d*y 1200.00
25 d*ye '
4150.00
Sil»iy par annua Ha.49,900,00
Total e«alary Ra.67,200.00
Benefit . 10* Fla, 6,720.00
Tatal *a.73,920.00
F««< 145444 .M!
mhbws U M

Itent®— Ithnd ~nd Building

lent per menth Re.500.00
lent per anma Re.6000.00



1.

%

Rapid.ra and M]“HH‘D* Hs*

aaohinsry Sft - e 5,090*00
Insurance « 1W> — 4,000.00

Stationery, printing, postage eto.— 0,000*00

Total _177999i0Q
bounded off 17,100*00

xKjszmizMI
9.PU* _
Tetal fixed oapltal - 2,76,160.00
Tetal working capital — 1,84,250.00
Total capital - 4,60,410.00

requirement
*««M M a*4*«*««dadaa***,

TJUI OTgt ot,

1*
2.
3*
4*

He*

Haw material oeet - 5,89,800,00
Manufacturing ooat - 1,30,100.00
Over her:ds - 17,100.00
Other fixed ooat and —  80,900*00

interests on loan
(Annexure 1V-1)



1. Depredation m machinery 9 10#

2. Interest en working capital 9 15#
3* Interest on term loan frem
KFO « 12#
Tetel

Rounded eff

pgqqi ..teaqttljailM

34500 kg * 7?s.60/«
400 kg waste foam 9 Hs.5/—

T V*!I sales turn over

licasl- Sxoiae duty 9 55#

Net sales

liceei— eales expens® 9 5# on 00at of
production

tieset— Cost ef production

(Jess*— tax* * 40#

Profit after tax

m BPW — .Bfei

Re*
27,616.00

20.133.00

33.140.00

80.894.00
00,900.00

Rs.

20,70,000.00
2,000.00

20,72,000.00
11,39,600.00

9,32,400.00
40, 900.00

991500.00
817900.00
73600.00

29440.00

44,160.00
l.



oo 47 «. APPENDIX — 1
| RAW MATERIALS

Finished
produot

PLOW DIAGRAM — LATEX FOAM MANUFACTURE



Raw Material
storage

500*

Toilet

Finished
Office goods

“torfifli
500+

150#

Aro .ijJAToqy

60(

eiqueez—
in”™.
foaming
Valoani—
400* Sing Boilsr

300* 125F

Inspectiol )
ok Drying

Packing 500*

350*

50*



<»MM»UM«uMUMNDINNMNnud4a«cMMMMna

IUa Wet weight Dry walgh

Kg. Kg.
60% natural rubber latex 167.00 100,00
20% Potassium eleate dispersion 2.50 0.50
50*" Snio diethyl dithio oarbmate diepersion 1.50 0.75
50% Jnio aeroaptobenzothlasele dleperalon 1.50 0.75
50~ 3ulfur dleperalon 3.00 1.50
50> Nonox ap soulelon 2.00 1.00

Mature fer 16 hours at 30#f ooel and add

20% petaaeitm oleate 5.00 1.00
50# Z.3.C. 0*70 0.35
50* 3.M.B.T# 0.70 0.35
50* sulfur 2.00 1.00
50i starch slurry 32.00 16.00

Before foaming add
50> foam stuboliser solution 3.00 1.50

When fosming complete add*

50£ Zinc exide diepereion 10.00 5.00
201 Sodium siliooflueride dispersion 7.5 1.50
131.20

~rore st 1000 — 30 minutes.



1#
2%

4*

10.

11.

mt—-SFi .~w

Padi jarekara Agenoies, Kottayaa.

Plantation Corporation of Kerila,

Kettsysm.

Boyar India Ltd. (Rubber Division)

Express tower, Nariaan point,
P.B. Ho. 143(5, Boabay-21.

Mindia Ohenioals Ltd*,

wekofield House, 11, Sprett ad*,

Bombay — 33.

A,'3,0.X, Ltd#,

Thoaical Dept., P.B.W0.909334,
Chewringfree Hoed,

3aloutt>-1,

3uhrid Geigy Ltd,,
Baroda.

GoderJ Soaps Ltd.,
249, Mowbrays Road,
Alvarpet,

Madras — 18.

M/s 3ansaX Oheaioals,

P.B. Ko. 2«$54,
~aghunayakul” street,

Madras — 3.

A.Y. Thaaaoon & Co. (India)Ltd.,

22, Marshalla Road,
P.% 763, Bflssre,
Madras -«

Gopsl kamiath
Kaloer road,
Ooohin — 18.

Laxal Starch Ltd.,
Kundara, Kerala

60% WR latex

Accelerators,
Antioxidants,
Sulfur and
Xino oxide.

Bellold T.D.

Oleic aoid

Potassium
hydraxids.

Foaa stabslissr A
Mould lubricant.

Sedlsa ailieo
fluoride

Starch.



aajg M "mstjm

Graneona Ltd*,

207. Kakad ohombero,
Or. Annia Seasant ftoad,
Bombay — 13.

San eena enterprises,
353* west of ohord ~eadf
Bangalore - 10.

Waneon India (?) Ltd.*
Brown Beveri Tfoiee,

m

264—-265 Dr.Annie Beasant Road,

Bombay - 25.

Batilibai A Co. Private ktd..

T.B. Gandhi marg. Port,
Bombay - 23.

Planetary mixer.

Moulda.

Boiler.

Boiler.



36 x V Plain aiab.
36 x 1" Parity ahaet
36 x 27 +

mn N

35 x 3 |

36 x 4" t

30 x 27 it
30 x t

30 x 4" W

42 x 2" ‘T

42 X

42 x 4" M

48 X u

49 x 3 n

43 X 4 t

3 iqJH&iS (n«t)
15 x 3" w
15 x 3" t
15 x 3~

15 X 2Vv/34’ (tap4dr«d)

Thtatre » » f

17 x U/2*

Seak.cul

2H X 17 x 1WM

1. 75 X
1. 1) 75 x
11) 75 x
111) 75 x
lvy) 75 X
2. 1) 75 x
11) 75 x
111) 75 x
3. 1) 75 x
11) 75 x
111) 75 X
4. 1) 75 X
11) 75 X
111) 75 x
5.
1) 45
11) 30
111) 15
W) 45
6.
17
7,
8.

i) 15

11) 15 X 15%*

*

15

*

Jhalr — mt

o
H "



1)
11)
111)
It)

r)

15 x 12 x 3*"
18 x 12 x 4*
24x 16 x 4V
24X 16 x 5"

26*

16 x 5".



