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OBJECTOF THE PROJECT

This project 1is intented for the
manufacture of 3,60,000 Nos of oil seals
psv annum for use in Automobiles*
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Oil me%Im n.v wed fTor protect mhvttm koA bearing
froB lacr«M of dirt «ad tormtg®. wtterfl «ad agroM of oil
or CTOM6. fThoj find uao la otatlo aad dynamo applications.

A. 1. Hlotorj

Thoro aro orldosieoo to ahov that vaa usod
la tho ttiddlo of last ooatury as a sealing aatorlal« Xt la
oridenty aoala «ade of Natural Rabbor voro first xtsod iIn
conaidorablo Naaatitloa In tho 1920%a for tbe bjdraulle
brake axBtaaa of Autoaobllaaf the aetmtlon fluid was
a Togetablo oil* Upto Introduotion of oil Hoalstant
Sabbora (Yrlor to world var XX)» Katoriala liko ooriCfF
leather# felt# oord and fabrics vere poinxlar as sealing
satsrial. Wat jppeat dasaiid for seals at high pressures»
temperatures and speeds led to the prsdoslnanoe of oil
Besistant elaslIMrs orer above aaterialSt which are
1aoapable of witfastaufl jpg serere service oondltions*
for tbe last 12 years» slgnlfloant changes hare cone
in sealing Technology. resistant special puarpose
synthetic rabbers like poly choloroprene rubber™* Hltrle
rubber, “uoro carbons etc* are used principally for
Mineral based oils such as lubricants and Hydraullo
fluidsy Butyl and *thylene propylene rubbers for
Tegetable oils and phosphate ester hydraulic fluids,

and Silicons rubbers for hl|™ perforsanoe applications*

(Contd..... P/J)



A gea«T«l olasslfloation on eeaXs 10 glT»a t>«lovt

R«ol|rocatixi£ StItIO Bot«ry<

Fl«z-«iitoAatle Oa«k«tFf and Joints

1 |
1— *— r
i | NetaXllo Hoa-lI»tallie
8guooso-typo Xdp
i | _
BxoXuslon IHaplo eoBpooad Mouldod« Motal Pialhra«M
packing. Fl«z-«atoaatlo split
rin”

'l_AﬁViper -I—L— 1 I

«Fi«110V8

Boots. Soft ATMMmIdsd ]
Squssfls typs Lip

r

i i i i
as~ianlcal Split rings Hydrod/nasd.c Sinpls Flsx
oof™unA auto-

packing, ouitio.

lAbyrinth

- I
; ; Pelt vaslisr Idp
Soft ~re Bonlded.
Ssals can be sqususs type and lip type, “otmt N
operate by distortion under radi”™ or axial coatpressiTe

strain aad for latter, sealing is aohiered by distortion

CContd.......... P/4)



of tmUp aMl«t«d by prMCur* In the vjrstMU

A.2.1* CIMviflofttion™w”~th £*SPECt to”eyrating”~lfeehanlwgt

a* 8tatic Seals

b* Bsolproeating

Seals

O* Botaxj shaft

Seals.

Point of
applieatloa*

used at static

points; operate
by uniaxial eo»-
pressiTe strain*

Squeese type.

All Blastoser
seals* Used at
Beolprooatin”®

s hafts.

M.p seals* sealing
on a rotalging
MBber .

larlous TypM.

Toroidal or O-

ring. Beetangttlar,

X-typ«, S-typ«.

3”N-type and B elta
type.

Cup seal, O0-seal

and T-seal.

Babbervoased «
lype A
Metal-cased
eetype B.

Ballt up seals

- lyp« C.

Q,1» Fi«SOsl]it],oa

It ooigjnrISM an intorforencs knife lip« sealing agalMt
«baft ftoA «upport»d by an eXaatoaer dlaphrafi* vhilcb la bonded
to a Mtal support riIn®. A garter apringflf prorldad,

Maintains teMlon on the Sealing lip.

(Oontd..... P/5)



0,2,1 >allt-«p seal. Oonstruction d«tails.
Ooxwlsts of aa out«r »etal OH«X3.» an
Innar Mtal «h«lf and dl«tano« plaoo«

boldla™ th« m«aling eeaaber in poaltlms*

02*2* JfotaX-0as9d Bondad lypa* Natal outalda. Uaad ~pto

I
FtMa. 0.55 W/b prasaun.

C.2-3- Babba3>-o&«ed NodIfleatlba of Bondad typa. HataX

t«al shall Inaida rubber* Irragulatlit.a«
of hotiain™ ara takan up by flazlbla
rubbar. 1Jaad upto 0*1 M9/« praaaura

only.

C«2«4« 2™fdoara_
1} Saala with tfalokar aaallng neabar*
11) Saala vlth ataal ralnforoamant*
111) Soubla Up aeala whara two dlaslHllar 1lHpsilda ara
to ba kapt apart*
It) Baala xvtaiking along vith tha shaft*

A.2*2. £Xualfleatlon_vlth raapaot to™raloforclngjutazda™

DAIll-rubbar aaala (Squeexa typa usually)

11) Vabrlo eoatalAlng saals<Highsr sodulua and stlftaaaa)

111) Matal eontalnlng saala.

(Cantd..... ?/6)



A.2-3*A0MAS2«gi~o ty~ M.

1) MeohsnleBl emis (-akd at ap«eds,teaperaturcfl and
prMsur«fl)
11) High Taouiui eeaXs (in the region of 10" mi of Hg
pr«8«w« 3}
ill) HydrAullo packing fteala.
(all rubbor ft r«oipTocatlng typo; At prwttatn of
500 PSI )

A.5, Apgiicntlons™for oil~flealo*

An oil soal Is esBontlal vhara saallng is nooded for
a shaft agalQot oil*
Points of application are:-
JP) Mr eraft oovponents
11) K«Fri#sratlon squlpaents.
ill) ~ransalsslon squlpMnts (eg. soar boxeA)
1t) Rotating Msabers egs Bearing seals for poMps*
slsotrle «otoi«t axles sto«
y ) Hydraullo i”ntsns.
Ti) Intsmal ooabostlon snsinss.

Tl Autoaobll# ooMponsnts*
A«4, Wss ofroNMlseals™In jjatono™les.

It 1Is ssM that In an mmsoblle” use of over 600 Bubber parti
and ooaponents is maAf1 weighing nearly 70 kgs, of mbber#
exelndIng tyres. Tarions types of oils seals are eaployed at
rarious points Of a TShlelr. Pev autosoblle components

flttsd vith seals are glTen belovs ~



1) H«ar axl«.
li)Front maUm
IIDQear Box.
IT)X>Iff«rential pl&lon

iri)Vat«r pomp

Tii)Xijid.n£ oa«e
Till) cCrsalc ahmft

1z) lh<«dc«

X) Sp««doMtcr

«to.

71hm slse and type of d«0Igii of mu oil
mt a p«rtloular point in a rehlela vlll rary aeeordin®
to diffaraat V'«hlol0. ?or axattpla* the aoal to(r yxont
vhael of iabaaaador oar vIXX not be saM as that of
Fraaler I™rasidantv ~lat la alse.and type. |Ihla briars
oat the Tsrlabllity batiraen Itaa» aaA hanea”™ tba

rasultant oomplloatloa 1b tha jproeaaa.

Uaually AutoBoblla aasafaotar«ra arolTa apaei”™
floatlon for oil sealax uaad at Tarlous pointa. Z8I
haa dravn atrln«aat apaoifAoation for oil aeaXa. X9Z
daalgnatlon for a type B (Hetal oaaed) seal vlth ahaft
dlaraeter » 23 bore dlaaeter of boualng « 40 m and
and vidtitm 7 mm, la B 25 x 40 x 7

IB t 5128  1969.

4 (Contd.......... /0Q)
o>*)



A.5* froduot

TIM proj«ot proposed faellltatefl for aamifaeturlti«
« U txpM of oil O*ristg* azid saskcta. It doM not
raqolra fortbar laraatM nt on aaolilnfiry* Xf aay imfaTotti®
aliXa ooodltlon nacaaaltatea raduotloa la olX aaal produo-
tioa”tlia azaaaa oapaeity oan ba utiXlaad for
aanufaotaring any otbar Mmlded itnw . This irlXl anabla
tha fin to rndkaaoothl™.

&la fi1n la propoaad to prodiiea following

tjrmpaa of aaala vsad in Autoaobilaa*

1« Zata Naroadaa Baas Baar azla oil aeaX,
2* 7 Front axla.
3* l1Ayland coaet Rear i17aal laaar.
* 4. ligjriaad Baar vhael outer*
3* " Froat vhaaxX»
6. Aabaaaador ?roat vhael”®
T« N laar irtaal.
6« Praaler Praaldant,Yiat I'vont irhaal«
9. * Eaar Inaer.

10. * gaaat whaal.

Uaar outar«
11* Taspaa scooter Crank Shaft.
12* VIUya Jaap Front vhaeX.
Zha raaaon for aalaetia”™ these apaclfio tjpaa is
that 1”™aal olX seals require frequeat rapXaeattent since they
are oparatlai™ oa fast aoring ahafta and haaoe greater

dcaaad*






oil play a vital rolm in TkigLnwrtng

field. The luportance of Its ftmctlon a»l inor™ased
of its applic«itlOTis hli™“lc™Mts Its dowad

potential.

B*1, S”rasgects azid targets.

N itrllo fiabl™er, due to Ita unique property
of oil Httslatance» finds Its sajor use in oil seal
iadustz/f vhieh occupies \2F* of total HltriXe rubber
coBSUiBption In India. Tearvlse eomHoE™tioB figures
of ~iltrile rubber are glrea belovi-

Tear Cox&suaptlon of
(Ketrle foimes)

254
t96S-69 325
1969-70 455
1970-71 530
1971-72 499
1972-73 556
1973-74 597

Refs- iBdian Kubber Statistics Vol. 14*1975*
Kotor vehicles require o il seals in large
asounts slnoe AutoaobUe Industry la progressincr steadily

in our oou&trj* oil sestls have ™ot a brl::ht leature.



Thtt fact that dtui Talita of Atitoaoblla products
and sarrioefl la In tha ragioa of b» 24*000 JflIXio&a» wkaloh
eonatituta 9" of total Induatrial produetlon of India
iitdloataa alga af rapid grovth of AutonoblXa Induatry In

India*

fha proapaot of eaaXa uaed for tha Neolilnargr
ooaponanta of ikitottobllaa la dlraotly oorreXatad vith

production of Motor T*ilolaa,

70U owlbc data ahova tha praaant daatand for
AutoaoblXa Co«pon«nts.

Taarvlaa Produetlon.

Taar Cara Jaapa OoonerelaX  Soootara
Vahiolea,

1956 13339 3988 14494 3068
1964 23227 9777 37408 20971
1968 37308 7298 34940 N942
1969 35183 7838 35242 49740
1970 39205 9334 41136 58442*
1971 38316 11053 41854 67211
1972 38827 12510 38734 64731
1973 39937 13071 44909 78007

Baf. oil atatlatloa 1976 Y«b.
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Around 400,000 Xraeks and BosM, orer Half a
sllllon PaM«zif«r Caz«» Jveps and light dutj TohloIM aM

mcootar* ara rozmIin”™ today on Xndl&a Boada.

Also o il aealfl ara itaad in Vvariooa ooaponanta

«

of iiotor ojclaa”™ ~Traotora™ Thraa vhaelara» MopedSy twmpo eto*

If relfclclo Ufa la takan to ba 20 years, raqnlra*
sent of oil saals vIIl be Terr larga* YoUovI™ flgoras

glTS an ldea of tisaga of aaala In Yohiclas*

Tshiel9* ~N08, of various types«
tata Neroadas Bans. 20
liajrlaad Coaet* 15
Badford 9
Fraalar Prasidant» Flat 16
Aabaasador 8
VUIlys Jaap 14
Blchar Traotor 18

Anothsr aspaet of oil aaala la that tjiay will
ohanga In also and type for a now nodal of. a partionlar
rahlcla. Al thasa faots Indicate that oar Autoxobila
IndustxT naads mlUlona of oil saals « an essential auto

part which has got only short span of Ufa.

ConauKption of oil in India has got an Indlraot
relation vith seal Indxistry. It is reported in”ooBuaeroa

and trade» * that the oil industry has made an ' all tilse

record * In production and consuaption during previous years.
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tents in production of Crud* oil in India.

1948 1950 1965 1970 1975 1976

(In N~ usandt™onni
225 239 347 3022 6809 8283

Looking to »bovo statlstloal figures, oxi* can
asaura that o il aeala for Automobiles hare vary good demand

lad future prospects*

lutOBobile Industry plays an Important role in
the progress of a Nation, A dereXoplng country lika India
IS aXvpps aiming at laduatrlal growth. Vehicle Korea”™nt
is an essential factor to &ohlere this Industrial prosperity.
Also necesaity Xor automobiles is always on the inersase with
the standard of living, which always relates to the derelop**
ment of a nation. Ihese aspects are clear indioations of

1
a bright future for autoparts» especially oil seals.
1.2« 2*ers And Oustomer«

A sxirrey conducted in Tarlous Automobile
workshops brings out following aspects of o il seals*
1. Vhen considering a v ehlele running at reasonable
distance and spfsd, life of a shaft seal is found to be
5 to 6 months.

Seals fitted to axles hare to be replnced frequently

(haximum 5»000 kas life)



- u -

5« Nu»rti life of MhOA o il ooaX* Is attributed to faster

4.

aoTOffinttt of vhools.

Metal e«»ed aad spring loaAod typo seals voric Isngor.

5* lieathsr seals (leather Instead of slastoasr) srs

foand to be less effeotlre In their fttnetioa.

3me follovliiiE Inforaatlons vere also obtained

frm Maxtoy surrsy.

le Seals ecmstltute about 5 - of total sales of

Autoparts™

2m Vbeel o il seals ars haring oonAlderable deaand in

4«

Mi“et.
Seals of foUoving vehicles are harl&g «ors wsalss.

1* fata Mercedes Bens.

2. Asholc Jiayland

3m Aalmasador oars.

4* frsaler fresident™ Plat.

‘3. Willy® Jeep.

6. Tespa Scooter.
iI“rket prices of seals show vide variations, depending
upon source of supply. Tracfe wheel seals are available
at prices ranging froa fax 10™8 , Car seals fron 8s«>-4
etc.
Custoaers are quality conscious”™ in the case of seals
and they are giving ainlaita laportance to price, the
reason Is tha™3 giving longer service v Ill reduce

A-m " *I5hnT . AWl Tws?«.



2«ogpa2*“~cal”extent

Nftrk«t for o il teals !m spresA all or«r th»
ootmtrr* Cojimjiptloa of seal* is laz”™ar in highly
popolatad and oirilisad eitisst vhare rahiola uxrrmmenX
i« movrn Aiat is irhy oil seal faotorlea ar« oonoentrated
M inlj at tha foUovia”™ e#ntraa«

BoBbpjt itodraa, Palhl. Poona» Caleutta*

At prea«&t tha firm propoaaa to liJidt the
aaxicat ia Karala itsalf. Gradually tha aartcat ean ba

axtendaa to aaighhourin”™ atatea.

1,4,
llarket pricea differ auch aoeordilng to
W
aanrifact”™~ring concerns. Present prioea are Bhovn balovs-

Price* (Sales tax extra)
Vheel oil seals of Bens

and Layland. Ns 10 8 - 18 Is*
Vhael aaala of Aabaasador
Taspa Orank shaft seal t 1.50 R~
ViUys 7aep #ront vhael
» 450 2,

seal.

During past years» Kanxifecturers vere fixing

prioes at itheir ovn villf Since number of units iaTolred
in aeal industry vas liAitef;* fiat noir position is

ohanging|firas are ready to sell at a lower prloet even

at the aacrifloe of quality.



B»b« CoapetltlT# situation.

£lastoJD9tlo o il haTe no pi*OKin«at ooap«titlve prodtiet
in the field. AppXioations of l«ath«r ««aX0 ar« bov
dttoroasliig grftduall? oving to foUoirlng reasons.

1. 7alXur« in funotionlng ftt HI™ sr presanr«s«
toKpsratures and .spfeda.

2. Reduced life .

Since o il seal ia a precision product, inspite of
higher demand, conpetition in this field is not nuch.
Kajor units producing o il seals for Automobile are

1* Svastik Rubber products Ltd,, Poona-
2. seals

3* ?ettaer Cookill Ltd.» Madurai.

4. AatoaotlTS Products Co., A”ra.

5. Perfect oil seals”™ Poona.

6. Autoiiobile Hubber products Pvt. litd., Madras.

7. Qujarath Associated Subl;er Xnduatries Itd.

3, Xamilnadu Sundharaa Industries.

9. Haharashtra Purohlt iiubber Vorks.

10. Vest 1~zial Bhar Hubber i'ag*

100 units bars entered in oil seal vorld.
S till they are not satisfying present demand, due to huge
consumption of seals. No unit in Kerala is producing o il
seals in nass scale. Kerala being first in population
intensity and being a dereloplng state, possess a large
, humber of vehicl'*s. Hence an entreprsn«ur can be well

N confident to find a-~rket locally.
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C.1* S«aX design emd MftterlaX Selection*

OoApounding lo™"redlente should be seleoted
to aehlere an acceptable balance between
a. TolCRJSleate properties required.
b. Price.

c. Prooeesftbllitye

The selection of rabber alxeA for aeale 10 dictated
usually by three factors.

1. iTluld vitb which the seal w ill be In contact.

?. Pcmperpture range of the enYiroMwnt in irikloh
It will operate.

3* itechanic'*1 enTlronaent J™ncluding such factors
as pressure, stroaaing oxid Abrasior.*

eevrice Njulrea™rt8_of oils seals» in general, aret*

1. laproredResistance toswelling byfuels and oils.

2. Specific hardness anditsretention whenincontact
with the liquid.

3* Mrasion Bselstance.
4. Lsiw teMperature properties.
3» Oftone Resistance.

6. C~Kpreasion set properties.

Important in sealing applications Is the
elastic properties of rubber Tuleanisate* The distorted

rubber exerts a pressxcre on the contacting surface to

ES
<
I
’
2



malntftla th» 8«al. B«oaxbse of th« stress reXazatloa of
rubber, the exsrted stress rsla”™~ces vith tios sod oe&ses
to ftmotlon as a ssal. Xhis process is accelerated by
sYelling. So ooBpresslon set Measuresient is of important

v alue.

C.1.1.~Mlastoser Seleotion.

gitrile ~bber. work houses of

the seal tndxistry sine® It is the only polymer ifhose
solibility paraneter is far away from that of aineral and
Bster based lubz”™oants and to hydraulic liquids. With a
knowledge of the'seal coitpatibllity ir>dex * (defined as
N Tolune swell, to the nearest whole no. of a standard
rubber in the oil), of Tarioas flutda, the correct grade
of 9Ba can be selected for a specific oil* Increase in
Aorylonitrile content results in greater Resistance to
oils and fuels, acconpanied by reduced low teaperaturo
fle xibility* Hsnce Hi"h ACif content Hitrile rubber can

be used as tleelastoMr for oil seals.
Other Bic™~tomsronN

Depending upon the working conditions and
meehanlcal envivonjuent, various other rubbers can be

used for seals.

*
JJatural rubber, if suitably coapouMed,

can be used if operating temperatures do not exceed

70-100 C. and if Resistance to sBlneral oils is not a

aust.



Cloropen« StXbh”r (Gtra.de Keopreae Q) «c«l« In
contact with hypoid gear lubricantB, refrigeration oila
lind non-inl'l&iBBi&ble hydra.allo fluids. Butyl fiabbar is
r«alstant to vater, ethylon© glycol coolant* and d«t«rgajit»»
Poly acrylic aatara can irithatand h I~ tenparaturea ~pto
150 C, Polymeric &lllconss( for traiiBmiaalon oil saals)
are flexible and sdrTicea:>le betveen » 10O F and 500 F.
Poly aiilphides are excellent in static sealing. UBR/PTC.
Bixes retain high oil raBistance *TER with enhanced
passivity to Oisoae, ueathur and flame. Poly tetiraflxtro
ethylene is used In fluid scaling (faco-aeala)
Flurocarbona and Sthylene propylene rubbers are suitabls
fogr certain other types of fluids. Certain foroulationii
are given in Appendix 7.

C.1«2« Compounding lzigrediants*

Rotary sealing coapounds are alvays of 35 to
S3 BS. hardness* Eeinforcing blHOks*111 Increase hardness
and teztfile properties to an optilsmn level, (Graphite oaa
be included in the foraulation for low friction aad laproTSd
heat resistance. Heat rssistence can be ImproTSd further
by tuBlag a hi”™ accelerator / lov sulpher curing system*
Although plasticiser vIIl aid in preceesing and enhance lov
temperature propertie«» It should be kept minimum for maxiaw
heat resietftnce. Bffiolent Anti oxidant should be employed*
Many plastieisere are leached out inhot oil. Onemethed of

counter balancing the leaching of plasticiser in hot oil Is



to Inoorporat« n or SBR. Tills vlU 8««1l la o il and oounter™
Aot th« ahriakac* OQus«d by loss of plaatlels”™r.
g-i-~-cmmGAi, BQimiNFl agbhtsi

Host iBportant types ar«i-

1» CyollsM rubbsrs ™~ nerslly oontftinin™ ehXorlns

2* iBocyanatta.™

3* Ohlorlaatsd Bubbsr.

4. ?h«nol - foxmldehyds Sssins.

Isooyaaats typs BounAlng agents ars gs&sraXljr ussd la

0 il smm tadustry*

8tticgp»td FoT— latlon
?arts/Hoadrsd rabber

OhMtttprMS 3B11 - X 100
Dioodyl~thalats 5 e
Ziao ozlds 5

« Stsarle Aeld 1.5
psr t
HA? 40
Orai”ts 60
HBT3 1.5
TKT 0-25
Solpher 0.75

Cur« at 178*C Oorstlns 9 Nlaatss

Haadnsss 85 Shors A2

ModuXos 100~ 151 X~ .



Cosprslon stt t 38"
(70 hr* at 121*C)

Sj2.ilrgfugUgft ,9pm~lyafl>

six Numfaoturlag proc”™sseaa to b« ooiuild«r«d
ar* 8-

1. JUtaX 3h«X| prvpftration

2« lilxla$ of Rabb«r oompotmd

3* ~ank praparatlon*

4. NouldIn?™.

5« Fiiiisbiiis*

fXov dla|p?aa la glr«n la AppandIx - t.

<«iI2tUWtti3i ihtUi Br?wralUgac«
Th« Ms-tal Shall la punohad trooi mild at«el ahaat

on a pov«r prass* the sldea at tha dlaa ara ralaed and th«
centra punohad out. Thasa atagaa oan be achlarad in a
alngla operation by ualng a apaclal dlax the rough lanar
adga of the aetal ahaXl la than aada aaooth”™ I|f &aadad»

and the top out adga of the ahall ehaafarad on a lathe.
Shaafaring la not done in the oaae of Babbar oaaed aeala
(Aabaaaador wheel «eala» layland raar Inner) Chaafer on the
ahell not only peralta eaay aaaaably of the aeal Into Ita

houalng, bot alao ftaaea fitting the ahell Into the aould*



Ih« 8h«U la dftgr«as«d, if In hot frlohlor«
ethjIMie and «and bIMted and again oXaanad. Bondins
aidant la than appliad to the Inslda of tha ahalX by hand
painting. After dx/Ing, a protaotlva ooating of lanar
ooaponnd in Mthyl ethyl katoaa la aXao glran, Nov Hatal
shall la raady for loading vith the usTaleanlaad mhbar

blank.

Miming of polynar vith ita asaociated ingradlanta
in its ri™~t qgnantity la dona on a tvo roll sill. Batch
vai™t should not ezaaad S leg® Sxaphicr ahould ba addad
at initial ata™ of aixing for effactira disparsion.

Folloving Mixing oyela can ba uaad«

O« —e Add Sabbar

3 N Add S» 8t.Aoid« ZnO and 1/4C black

7 — Add 1/2 G blaek and 1/2 graphita

12 ~ Add DOf and 1/4 G black and 1/2 grapld.ta
~N5—* Add Anti oxidants and Aeealarators

16 — Bland

19 Shaat oat

Sinoa this is a hard aix« haat «aj daralop; hanoe it is
adTisabla to oool tha stock in vatar to arold prasatura
Tuloaaisation« Maturing v ill enhanoa final propertias of tha

product.



C.Z.%'Iank yrep«ratlon.

the coBpotimd 10 sneei;ea out In required thiekaeaa
on tvo-roll mill. The ah«eto are puohed out to profuce a
'‘blaak' or 'prefox”™' suitable for wsuldin™ |»artim Xar
shape (Ring form).

C.2.4.Monlllag;

Of various aouldin”™ teehnlques - ooBpreaslo&,
Injection ana IVansfer™ the simplest and Tldely used i
coapression noulding* where heated platens transfer h»&t
the rubber in the cavities to oosplete the v aleanimtion
reaction*

rhe moulds may have there parts; Base plate,

a fixed cent-p?%l core aating with the top plate of the aotzxd
and a centre ring vhich holds the netal shell. ISoulds are
of mild steel construction and can he single or oultieavitjr
type* For truck seals, single cavity soulds are used here*
For car, scooter nnd Jeeps, 4 or 6 cavity soulds are used«
ftnbber *J?refowi* Is properly bonded to aetal shell
and cured Bo using hand presse”™u “eapimiture should be
eosuitant* At a tMpnature of 155*C» the suggested o<mpou£,
w ill have a oure cycle of 9 * 10 alnutes*
C.2.";.fInlchIng« N

After aouldingi, seals are rou*rh trinuBed by cutting ai
the flash top the seal where 4ii© cuajapereid edge

eccurs on the shell* SYe f/ the sealing edge Is



%
moTvd n*xt. To obtain the sharp eeaXing It Is

b«tt«r to nould the product vith a longer « than - roquirod
Up to «hloh flash Is attaohed. Ihs sxoess Is raaoTcd
by Imite outting. Buffing vith feXt pads wiIXX Sl'ves fins
ssallng edge.

B* SclftdImM*

Bh» final process of maimfacturs is the grisding
of the M tal ease to the required toXsranoe. iShls eaa
be done in % grinder.

a, gpiAM to8rlij.<?B

The last step is assesbly of heXicaX spring and
Inserting it into position kehind the sealing Xip* Spring
Xoops are IK>ught for each siee of seal. It springs are .
:]«etting at length» tapered snd of spring should be tvisted
into the other opened end.

p. Ora*\» and Pa”™iur

To protect steel oaae against rusting, th”~ Bay
bs dipped in a both of aoltsn grease* and vrapped ia greass
proof polythsns bags ahd finally packed in papsr packets and
sent to 8tor«B.
e.3.

fhe extent of aaterfal loss depends on the product

and the process# IUxl.saa eare should be exercised to

sTOid X0SSSS9 since it vix| affect the working of the prolJest.



la oil s*al produotion« Imms {ea«r«IX7 an
X«tf« thm loss** In th« ««>e of oil m tla art
«s FoUowst
1. Jonnr T <ob> ledMEE Nr kgt *alH* foe>.
portation, handllBg, mlghlxic «id eoapouading*
2» s dttring TOl—nlsatlon

tomm imrolT* fXa”a# mainly.
S« JyimJdstNr_.as<!ly»
Msg* Shaats ara arailaUa tuauUr in 8*x4* slaaa itea rattiBi
aatal 4laea» itaaaXlIr matal lasaaa id. Xl D« oeearing* Sha
vhola abaat aanaot ba utiliaad to eat ant dlaaa* fhla laaa
la takan to hm 6)#

Ovarall proaaaa iMaaa ava takan aa SS™

C,4« Qiaali™ Control

tea to tha Critiaal perfona&aa of a aaal la aartlaa™
foality oontzol plaara aa lapartBat part In mXl| aipaata of aaal
Manafaatora* Qoalltgr amtrol oparation iftioulA atart frwa Bair

Katarlal purahaaa Itaalfe Statlat&aal ~aalitgr ooatrol aatboda
aaa ba adoptad*

Aaoapttfloa taata on all r«« utarlala ara dona in ordar
to anaora cNiaXlty* An outXlna af tha taata propaaad to ba
aarriad oat on aaah aatarial la $+xrm balov.

X« Palyar

Randoa aawplaa ara aaXaatad and taatad for aolatora aontant®

Aaatona wtraeta tfid dirt aontant* AeryXonltriXa aontant la  *t



ZZ. zulm
TiXImn trm i«st«d for grit eontrat and p«rl”™.

XIX. kMmXianU. A—iTator* «b4 S mlo M A
Bandoa ivipl«s mv drava fXM lot and tostod for
M Itlag point, ooliM litar 1a galtabXo aolraitSy ot«.

k. la gggeMl

Ite foUoKInf toata aro propoaad.
1« Spoolfle cr«vlt]rs- ~paolfle cravitgr af hmttdi la
taatad aftav praaa-mrini aaaXl| atarip aa)™»laa* Xf it ooafona
to tba acwpauad apaalfio gravIl™ tha ooaQtound lab paaaad.
ZZ« Hardnaaas- Tlio hardnaaa of tha al»ova atrip ia aaaaarod
uaiag ~ ra A dazoaatar. Zt ahoaXd ooaa vith}?ba ranca of 85i»90*

1ZZ. .taaftig
le Tm~2™a a”™aoath 1 At Ifttarvila, aaiQtlaa ara draum and
aiarad 1a tlw ton of taa”la dnabball piaecaa of spaaiflad
diflanaioiia* Tha taat ia dona in a tmalla toator and tha foraa
raquirod to braak tha aaapla ia Maaoarad*
2 *  \WAtiittin* *t Xt ia tha foroo raquirod to attain iOOf
alaacation*
3. I
Thaaa taata ara dona to “lodc i“thar oonpound ia oonfoming

to oortaia atandard parforaanoaa*
ZT. Cgmraaalon Sat

Ihia ia an iaportaat propor” vhiali ia aaaanrad uaiac a
oo”™Naaaion doTlaa* daaplaa of Vp«~fl« dlaanaioBa ara onrad

and taatad* Thioknaaa of aasg>Xaa aro aaaaorad bofaro and aftar



tiMa at ewvreesloe I«Mti tmr 70 tars at
121*C. Fm w tf Mt la upr«aM4l oq tslttal
e mrtm itmik
a—1ll—k tMt (istn» . 1M9)
this %«at la AMaa am rwAaa aawplaa « f a*alac Task a<Bit>»
M at aaartata sf a aha*ar ecntalalt tii* taaUat all® lamiatit
Car rftaft aaaX aat ttm ft kapt at aem at pMittoa* PrwlaiMa
kaiv* »mt> to dMva tka abaft at ra««tlra4 ayaa*. n» ta'pa—t f
aff aiX aa* te t* N fiiiN < ImnUm Bfaat aaA taapantan
ahall b« at*M * batwaaa tlw puHbumr tM tte vanter 4apaB«<lii
«paa law actual appUaatlaa af Hm m A.
G) Baai flranKth
naaaaalnaaT taattac UMM»>t»-Matal laBtiac ia 4aoa
la m r aafiAaa laHarataly (Caaaaa faalUtgr aaatiaa ata.)
(t) Harftiaaa la acaia ahMkaA.

0«S* yaata «lapaaal

Xa tiM aa*» af all aaala, naah laaaaa «1U aat ka aailu

Matal mata 4ariac aattlag af ttaaa aia aoU ta foaavlaa.
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IM atlstt, Lajrouty 3alM«lon BuUAIlag aaA of ifstiilaMqr

mBd a”ilpwnta i* fsr loportaat k»«aiaM 9t thdr leoc
a«tim BOd ooMitMnt mt sapltal. AXI tey«nd or predxwtiwi

espMIity.

immm I mVsm uimu ;>

le tVXKk )Irwedks Bm»  (Wr %d*1}

3S«000 laa.
Rmt AzU
2* 33,(XX)
3* 1cQTlanA CoMt B”™ar Vha«l laanr 33.000
A« * viwttX M iw 33.000
§e. * Fxoiii MaM, 33.000
oo AiI*MMdor Front VOML 27.000
7» * Mmwp Ww « I 27.000
8* Fv«al«r VIa% Front i~iml 27.000
oo * Bear iteal lan«r 27.000
30* * a«ar ottkar 27.000
U* Taspa Sooatar Craidt shaft 30.000
12. MUxa Im p Front Wheal 307000
Total 3,60,000 Maa
D*l.  sogium
DaalL”™ of location la Targr ifl3>ort«nt la lateatrial

widartalcliic* B”gua
1* Afaatozy le ralaUv” laaaMla and onaa it la aatablldiai.

It la parauant.

2* A dhanga In laeation linrolvaa a larga aaount of finaoaa and
serlottaly effaat tha riaanalal aondLtloa of tha fira*



tom factors affMtIBg «f witm of a faetoxy
ara gifn. Malwt

MLaazx Oonaldaratloasi

X* ftvzialtgr to flottreaa of Baw Mttoxial*
2» Voamaas to aarlDat*

3. transport faelXltlas

4, ATallaHIIt™ of povar™ Vatar and faal*

Saoondaiy onaldaratlonsi

1* Avallabllitgr of labcm
2. Oavamoant rastriotloas and taxas.
3* AvalXablllty and aost of alnd or raatabla spaoa*

As oil saal aarkat is vlda spraad and fav naterlaX is
avllaUa aranhara, tha faatorx can im loaatad In karala IAtoro
availalillitgr position of pawar, mtar and sklUad labour ara
food*

31noa no faotoxy in Xarala la naldnc saals in aass seala,
a unit in Xarala ean sui™lr itaos he«a itsalf at a lowar oost
oidBg to lassar transportation and distiitation aosts.

0 tho advantages of sita salaetion in Industrial Sstatas
ara tha folloaliict-»

1« lowar Capital iaTestniont « land and ImUdings ara avallaba
at r ij raaaonabla rant.

2. Kloetxiaity, vatar and transport faeilitids ara aifUabla
Klthoat n daljr at raasonabla ratas.

3* Radoea OTarhaad oosts to !41niiBui«

4. Availability of labour in tha grada and gmantl™ rag™dra*



5. X«tat« PsovidM sMomodrntloii fw btfdu, pMt
ftud ibo9«» ai9«&wrl«s, R«maduUm
RMdInc voett =t«.

«e ATailftMU”™ *f t«stlas fa«llltl*s«
7» CoUea”IM pnunAiaM ot lav

th» propose* projMt «m thmemfoTm 'bm advastagMfoaly loa«t«i
IA aa ZndttatfiaX Xstata in Karmla*

flant ligyowt

n«B% [aQTOQX is tils pbarsissi smngmnut of mmMnmB sa< Prsssss-
inf fasllitlss IA ths asmfaeturlng dspsrtoisats and flzatisa «f
maaofaotorIBf as as all servlss Aspartesats la ralatioa to

sa”™ other la a Prsselsetad losatioa and «lta*

ths Frias poiats to bs rMM»srsd in flzlaf a lapoat aro
1* BflfsstiTs atillsatloa of s™os
2« |& aim Xatsrlals haodUac

Zm floteoing AoeoeUatioa of iiHPxoMss iaT«itoz7 *

4« frofvislQn for Jb”sasioa
ee >a«r soparvisloa,
Tlis lagrsat for tbs prspossd m t is givsn Apptndiz XX*

D«a« BaildiaK aolsstloa

ladastrlaX Istatas provido folXowiag tgrpos of BuildlatSy
at roasoaabls rsai,

tjgs tlooT Aiwa
A . 340 Sq.a.
B . 218
C .. 1 0 2

770



For flnallel»< thm r«quiIMMat of Intilp ttp mfm for tte
footovXf the foUovlas ooaalAoroo”oiio aro tataa ijito aooMut*
1) nudjBU bnild I aroa foar tho tmO%owf
11} Tho Xajrmt plan to bo odo”tod
111) Si”a&iion PvocroHMS
Iv) Spooo to bo proid4o4 fmr koopliii «xa»t— i aaout of
1ft proooos Invostosloa, eharaetovlstlo of proooao lajM t*

Consldorinc al»ovo points, total bulliiag aroa la
ooilftato4 to 3375 Sq.ft* for thla flr«* Boooo A-tgrpo bulliinc
w x bo oonroRloatly aalootod for tho porpooo* tho folXovlai

Aroaa aro adoptod for apoelflo dopartamta*

Bav satoriaX storaffo e 300 3q,ft*
lot™ dsoU proparatioB e 600 «
Coapouodlftd e X9 <
~ftxlas and Blank proparatloo 0 300
I"MIdIAC S(t*ft«
Doflaiu]~ e« 300 It
OriIndiAS ee |K m
Spzlftt ZnaortIM  Xni”pootloa ¢ 230 «
Oroaalng and paoblm e« 200 X
IAboratorx e 200 ¢
FimdMd goods atoroa ee 100
Offloo e« 200 M

D,4. Hogvdroaapta of Main Bay Hatorlala

SIlnoo Bav Mat«rlala aro arallablo loeally ono aontha atorafo

lo aaffleIMkt. ~untltgr roqulred la ostlaatad on tho baala of



eostvnt of pvoAuit aat eonpoiaidlns fona3L«tl«a*
A psoo«M lots of fiC la fivKi« 1« a tpaalfle «aM« Aatoaasft4*r

Fzoat nhMI| smX eozudsta of 15 sm; of M t«l and 10 saw* of

Bittar eornpwoAm

ym/Lmtm
VitoUo BHMor oo 2a00
XdoatgrX m iulato . liO
Zlaa CQdda «e Xd4a
Staario aalA »* 44
m oo 30
hat . uu
QrwAtm oo 2070
IKS 44
Tw .- 8
Boattse Acaat «e 310

D.47. Iteattl*.— tttM af

20 A m '~heat la aaplogred foT Car aaata, aeooter and
Joap aaals« For Troak, IA StfS Shaat can bo uaad. Sliaeta ara
aTalla)>Xa locaUy froa hardvara retalXara or fro« Iron and Stoal
faatorlaa In bulk.

IS SAQ M5 Sb/ata oo 24 Toaa/Anntta

20 SW 4.3 tooa/Aaam
Natal flpriBfs for inaartloa to aaallsiC Upai ean ba local!/
ttada* il(Ai«™atraeta ara slvan to “eopXa nannfaotaring ~ivlaga*
All aiaaa of aprinca (aooording to apoalfioatioas) ean ba obtaiaa

tVM Natal produaora outsido £arala« fhla will Inonr



trmw pm ttiag Bat th« Itwi «an 1Im la bulk ga«itltj«
AAdr«sMt of oP Bmv ut/~risls ar* fivw la

kfepmMx XIX*

twm» ot Partfm—

Benr >iRt«rl«l Is don« through Banks, ths pnreto**
mA M tsrlals will %9 k«pt la ths BaidcU godova sad astsrials ia
muldil “oantltlw ar« vithdraim itfusasrer rsciolrsAy on jMgramt of
*aA« QOaa aurgla of tha bank v Il apaad 70% for tha

par~iaaa of Bair aatarials* Tha aaooat has to ba pal4 la 70 daars
vith latarast.

D.5. Haahlnwry - Selection and gtillsation

ilaahiaar/ saXsstloa la tba aost li“rtant alnea aazlaaa
atlXlIsatioa of aaehlaary givas batter ratum for the aocaa/ apw%.
Howarar Maadaoa atlU aatloa la not almtfs possibla vAru tha

aaohl na silxa la fixad by tha natiuv*a of tha produat.
Tha proposed unit plans to vork la throa shifts* Bat
ona tfdft will ba for tha produatlon of aatal Stalls only*

Xha salaotloa dapanda on aalnl/ tvo faators - laahnlaal
and Bsoaoalaal « First faatoiy eoasldara “thar a”™Bdpaaat v ||
work In tha bast vay vith tha required dagraa of aacoraflsr snd
idiathar its aapaalt™ Is p«r raqulraaanti Saooad vhatoar It alll
ba aoozioisloallx justified by the ooat savlagsi tlaa savlaga md
goality of vork aeblarad and other savings of aaterial, Xaboar™
aerating methods and prodnotton eontrol. Tha kind, eapaelty,

type or aaka, slsa, drive ete, faotora also aead attentloa* follow”

lag aapaats also will be neaesaary*



1* th« targ«t«d Capadtar*

2* th« aee«pt«d standard dlaaiialons of product.

3« thm tgrpa of produotlon

4* Xts offact OB tho utlUflatlon of all other «aehliiax/ «

Consarding all thaso aspeetsy tba following sacblnarx
as solooted for a orodootioa of 3760,CX)0 nos. of Tarlous slbos«

0*5.1. mjxi™ Min

ifLxInc M ill is tha aost costly maohino in o il saal
prodnetion. Zts seleotion dapends oa tha aaoont of oottpoond
to ba adjcad and varaad. For prodtxotion of 1200 saals in two
ibifts, omapound raci\irc9«nts is oxaly a3>out 30 Kies. In this
easa, a sumll ~ze iHixing m ill w ill do tha parposa* Bat
Qonsidarinc aocpansion procvamna and divisiflcatlon of prodaata™
salaotion of 10**x24* s ill of hatoh vaight 8 Kgs. is jostifiabla.
Arising and shaating out of tha oo'&poonnd can ba dona aaing tha

aaaa s ill nitb a viav to utilisa it aaxiianit.
D. 5*2. Yalaeanirina Praaaeat

For a saall seala tinit of o il saals™ salaation af
~rdravUo prassas n ill not ba aawaonioal sinea prassnra raqolTad

Airing Heralding msls is not high™ Hand prassos with eleotric u
haatiiig ara anough for tha pzooess. Four pressas of singla
daylight are seleotad. Tbm atilisatlon of each of thasa is sMda
to % xiiala level, (lI) 80 caring c™eles ara possible in two shifts

(2) In a 30x30 press, 4 truck seals can ba au™ded at a tlae*



(3) In « 18x18 pr~ss, 4 or 6 eaTltgr mefoad. (for oar mad Joop soals)
omn bo ploood for ourlac« Coaaldorins oboTo polatSy foUowliic

pross aro solooted*

Flotoa also >0* of hoatora tfattogo por
--------- par platen

ISxia 3 760

18x18 3 780

30030 5 1200

30x30 6 1200

D.5«3. SfaghiMyy f>> Shall

Pwiatr Proaai Mbtal ™ all proparation la aqoick proooaa if
macbiners aro povor op«ratod* Nbm usinf a povor
pr#say puMhins 41soa fros tbo aotal ahoeta and abapliii thoa

into shoUs will talco (dl7 adnatos (IftzZlanm) < Sinoo trnsk
nSx soala bevo motA shell of Lovor gauco, a 10 ton povor proaa
with X HP Xotor la solacted« Por oattlnc higher gauge shoot
for other tjrpea of soala”™ hand operated fly press la suffieloftt*
Metal punohing is done at a atreeh and abcmt 20 pleooa oan bo
ottt vithIn 1 olnate ualng a povor press* Eenoe ifl*w tr preaa
and 1 Flz press are vorldng in three shifts, 1200 <aatal “oUa

oan be prepard oafiilr*
Wthet
k 3 tethe is to be employed for ehvifaring the outer edge

of aetal shell for easT assuably of the seal Into the housing.



Alttoogk Chaaf«rin( «111 Wte mUje Try llttl« tIM f fitting
f mU fw lath« vwk aMd« 40-50 3«ooad«* Altof«™unr«
F«r 1200 « 3* latte Is gotflolmt*

X« SanA bXafltlBg «folpMut «1”~ a aam”aaor *f 34 efVtta.

vith 3 HP Motav*

a<

~

Banab grindara (2 taa)
3* Sand riiaartag Hieblna far aottlog M5 i&aata at a alni—

width af 1350
4« laatlBf S*paM ts*
a# Cai‘raaaioB aat afparatua
b. tanalla taatar
a« Saal IMk taatar

4» ifalng avasi* ata*

1* t~Ntatlona ara aallad for aad aatiafaatar™ ~tatlana ara
aanfiraaA*

2# Prlta goatad ara asolualva of patfclngy tra&aportatlott aaata™
Salaa tax, axalaa dn”.

3« 3(™ af tha prlaa ate«ad paid in advanaa and tha raaaialaf
at tha tlaa af parahaaa*

4* Parahaaar liaa tba rigkt for inapaatliif maMAanr*
5% anppUar poaaaaa tha right for awiaaXlaUoat daUvarx

tIM and priaa doa ta uafaraaaaa raaaooa*
6 » Varrantaor agalnat sMuaafaataring dafaata la aamirad*

7« Xdabllitias paasaa onto auatoaar imtdlatalT aftar da”atah
and tfiortagaa sbould ba notlfiad vitbln ma vaA.



_39-
D6 . Pawr Baqulreawntt
Xbtt total wgpMttr rftquirM «tits ar« ctlasslfl®A «ad«r tb«
foUoKiiig h«sd«.
1) AdslnistrAtlTc StaTf
U) XMhnloftl Staff
ill) Lftbaur™rg.
D* *X« ildhilaigtgativ Staff
Vxm head of tha Adodxaatratlva Staff is tha Manegaor ite
handlas tha orarall aanafaiMnt of tba feetory. Ha abould ba a
tadbflolagiat aa vail ao that tha additional Mlarr inmrrad m
a Mparata taahaolaglat aan ba alialiiatad*
D".2. ANfrnm A
Tha haad of thla departaast la tha Worka Sncloaar idio lo”oi
aftO tha prodoeti®™* An flg”™rioaoed 'laohanlaal MogLtmmr abmU
ha aaloatad* tha P”odaatloa dap””aors ara anawarahla ta tha
VMcs Saclnaar,
D.«.a. 1iSgtt Jfffltoiwwt
Thasr iBvalva la tha a«taal Froduetlon operation* Aeeor™Ujic
ta tha aklU and axparl«iea raqulrod”™ thar w t ba alaaslflod lata

thraa elaas*> « ~Uad, aaal dcUlad and uaaklllad*

» . w at.« » .« lrtU SW K
Job Daacttlptlon par 3hlft« Shifta par dagr

1* Managw oiui taohnologlat 1 1 1

2* Sale* Offloar 1 X 1

3« TTplat/Aocooontant 1 1 X

4. Iforlca Inglnaar 1 1 1

5« “roduatlaa Sirrlaora 1 3 3

6* *aManlo 1 1 1



B*

2*

a*

4*
3*

6 »

m

«e

t*

10.

Imbomr B*q[Olr— nt

Category .
Shift.
IMgblag «k4 % un«l
handling 3
4UL1 (M«raWrs 2

Blank Pr«paratlicm tfid
Application of Bimding 2
Ag€tita

Fraaa Op«rator«
Tlaah BMoval

Ingpaating and Grinding

Pmmt Praia k
fly fraaa Oparatora 3

Utha Wark 3

Sand bla”™“ng

Paiddng I

Hat”~man

Xotal

JlioalrositdiB Z.
, Smmi
Xxjum nu grixlad

mimu

IB



FrMfti w»rk»rs A uld b* £iT«n atS”™quata tralninc ia Uistl*
tations 111c* ooMflpg fM Illtisr M atr« or otb«r scmrMS. A «ert«ia
mu”er of ttzperleoaed hand viU be helpful In a mw eonoam,
Ada~Kata tloa ibould im givan £or vorkara for faatovy and
process fa”“Uarlaation*

D.7. Infrastruotttra sgid Other fad lltlas
D*7*]. Boada

Boada are Important fro« t2ie point of Tlay of aav aooasa*
IblU” to Bav Katarlals aoureay auoffeat ate* Siaoa the proposed
project 1la in an Indugtrial Bstate, these problws do net arise*

D«7*2« tfater

Water is re<{ulred for nixinc lallls and also for voricers
aalnltlea* Indaatrlal Estate proTides vater at Yar/ noadaaX
ehargea. |f a separate puap la maintained for water paaping,
the firm viU be aacaapted from these eharges.

D*7*3* Bower

~Mever is eadlr arailable in S™Mala* Industrial B™atea
easura power vithottt esqpenditaare <m transformer other eleetiPiaa

aeoeaaorles*
Average Power oonMaption per day will be 500 E™N«

Industrial eoneems will be getting Hlaotriolty at eonoessiom
eharges*






Tbm nommmU adopted satbodt mt nl#s m
1* Dlr««t saltts  oprainc salts dspots.
2* Throng afftfits m eoH issloii basis*
Opsnlac saiss dspots i& Isportant sllsias and toms is
mora iirastia®Xa f~r larga saala «azmfa«taras« For s«aU sasla
stmeamst involva aora ovarltaads* Tbarafora for
itom pxaposad aoaoam tha saa”od aattod of salas tbroagh asaats

on aow Issiw baals is prafarrad*

fiatall daalMTs are pxoridad with ZoU ecMBiisslw on salas*
ThiOr aan aontaot tha fin aithar diraatlj or teiroa”™ dis™Pi-
tatioa aganaias (Providad idtt 5 odaaisslon) A loaal salas

dapot aan ha opanad ahi”™ aan aatar etfeatlTely laeal daaand*

Distritatie& aan ba on F«o «R« basis* 2t aan also ba dona

throofh Faro”™ acanaias*
frirtM  fttttffir
?roduat pziaa is fixad based on

X* Currant aartet priM

2* Cost of Brodoation

3* Prodootlcm ~gpaaitf

4* Salas CosKissloa and Taxss.
thajproposad uxdt oan sail oil saala at a lovar rata th«k
praaant aarioat pzlaas. Siaoa produot haa bam dastfnad aith a
«lair af battar quaUty, It wlU aonfora to ratpilrod spaclfioat-
lons* Qoali™ produats at lover price ean oaptura scdLstinc
mKXtet eaall®* SelXinf prieaa of thia onit ara dvaa in

inneaotra Y*
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Tk« fltunaial »spMt of tb« fin oaa k* dvw Imth* f«U««ias
bMdst
X» T7tx*d Cwltal B«qulr«emt
XX*  WorklaK Capital B*<tilr«aeat.
XIX* Oross Ciq;)ital BMdUruwat*
XT. Total Cost ProdaatIMi

T* Salaa and SalM AM laistratton Sj™aasa*.

X. yiw* Capital

It Is tbm sum of th« eigyensea iiiottrM4 for Plwty
NMiinoxy Fr*-Op«ratlv» expeasas* Pre-Op«rmtiT« npm”9.B
mrm aeootuted far th« eoats Inanrrad duriac tIM Idla-UM of
PlaBHt and ‘faitalnaTT bafora racolar produatioin atarta. Tha aatlaa*

tad fixed a”ital rerawmt am aa folomt

1« Plant and Maablnaif Z"Q"BCSO

Zm FralialaaTjr and FYa<*Op«ratiTa Ejgianaaa 17,026

3* O~Mar fixad axpanaaa 327000
Total (Botsndad a ff)

Dataila of fixed oapitalidta shonn la Axmaxoro X«
Xl« tfartdag Capital BaqgplraaiBt

tha vorklna oapit«l requlraant doponda on
a) Tha doratloa fav uhlcdi rar natarial iinreatoiy haa ta I»a k<pt
ao aa to aa:nire unintarmptad prodaetiw.
Tha daration izxvolvad la saaofadttu~lagf aarlDatlag «ad aalllac
a) Thba dtipatlon for vfalah flaldiad foods irtkonld ba stoalcad to
anaara aalatarxaptad aappljr to ~ aarkat.

d) Tlia daratloa batvaaa tha sallias of tha gooda and tha payamt
to ha raaalTad*



Tk« ooat* timITOd dnrli” tlrils iatwm | is callad voridlac
M pitia. SIBM «U i*lMxlals nm amllabl* t>d«clni<»«]7 ,
MM aoattui rmr m t«rlal limateijr i« enongb* Ifondas Capiiid
Is takta as th« total variatol* «9 «iditoM imrolTsd daring e
period da tuts ««m tbs«« wmtlui) snd an «lasslfl«4

as foUowst

h

X, Raw Nitarlala, oost of Itir;}tsea, transpertattm  1,84,000
2. IIMBfastKring w st

a. Cost «f OUUtIM 8»700

b. Salarias and imgea. 62,400

3. Othar Ovaibsads. 30,900

Womai Cavltal

Datalls ot Wortdog C «tal oaattonsats ara glvan la Aim«nuw H .
Nz. Srass Osmiltal Hs<wira<l

It tm th« wan ot the fix«d Capital ratfoiTmnt and vorklag
Capital raquirasant and i« thm total iRVaatount on tbm atfaam*
D «tails 9xm fivaa ia inuzure XIX*
IT* Totid. aoat ot prodaotion

Zt inalttdaa all tha diraet and Indireet eoats involvad ia
tka nanaraatarlag operation* Aimiaal cost ot prodaetlm la alaaslflad
as foiloira*

1. Rav 'latarial ooat

2. Paraonn” aoat « Salavlaa and tfegaa.
3. Utilitlda « It ixnrolToa eoat involTed on povar*

4« Ovarbead ajg™an-ses - Ovarbeada ineorred cm aalatananea
f M~iinasy. adalBlatratlTa axpanaai



5* Other fixed eosts aAd IntmTmnt ~ Cooaigt* mt
on vorldng CinNitaX

(n) Faetoxr deprMlatloa
(b) Int*r«st OT lo«&

(0> Xnt«r«si m Worldnc CaplW I*

TIm anaal tfostg iimrolT«d Itt th«M heads are as foUovti*

1. Rav Materiala 00s% «e tfftsfOO0O

P«rsonn«l oost e 2.49,600

3. OtlutiM «« 22,200

4« eTariiaad expaoaaa «e 43,600
5* Otbar flxad ooata asid Intarast

QA Motklxig Capital 86,640

10720 ,640

total eost ot Prodaotloa 10,13,700 (rotoadad efX)

Dataila mm abom la Ameaira XT

Salaa and Salaa adainlgtratlgm axpanaae

Ihesa are broken denm Inta
1* Salaa Coaaiaaloa
1Z« daaricatlQg, distribution and frali™t “xpmmrnm
XII* Salas adolBlstratloa asq”ses®

Pataila are jhoim In AmaxoraHi:
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aUM tto finanee of anar Induiftsgr mgr

faigl™ an «atr”reaxiir I's tmabl« to M «t him—If all tte
aocpaaaaa. 71m (iovwiwmt hai lauoahad sav/i” ftnaoclBg
aNMMia for faalpltig —ail aoalo antrapraarars* A teiaf iiiK
arlpUon of tha alda offaraA by tha finanalaX iaatitatloAa ara

aa foXlowM

lioana of opto ID lakha for a parloA of 12 jraaray aaa
ba obtained for a sincXa oonaara fro”s tbla Inatltatlaa* tlwf

provide 100" of laahlnarsr eosty TBf of Building aost and 4of

of vorklsg aapital at 7 to 10" intarast*

Thmj proTl4a 9G£ af tha coat inTolvad in the puroHaalas
aarvlaiag, taxaa, Insuranoe and tranaportation of all

tfid agMatpiSBnta aa a loan on aa intaraat of 7%»

larala Stata a«all Indaa”™aa Corparatlafc
KatflsiAai7 wrth i“ta aa» 30 lakba aan ba obtalnad oa a
blra pwrahasa aohaita oa a aargiaal noaay dapoalt of 2o0f (JOf far
tatfmlaally graalifiad paraonn”)* Bapaymut atarta aftay W»
Taara and abould ba aoaplata wltbia 7 yaara* Zataraat la 7»5;C«
4, Watlonaliaad Banka

Bationaliaad banka provida antlra vorkins aapital at IffiC
lataraat and loans for Kaohinarr 0a 26j( aarsla akKeaay «id 12]t
lataraat«

Othar iaatltutlons ara Industrial De—I*pwit B~ af
India*



Ifttlonftl 3m 11 Xndaat7l«« Corporatioa y Th* \hil% trust 9t Indift

eot«»
yim gytni 9tM M

fom «txtlrtt aft*diMrr oosts ar« proposed to b« taten as lon
XM Kmda fliuzsslal Corporatloa* Tbs satirs iforkiiiK Caidtal Is

to bo titon fro« Hstioaallaod Btfdcs«

BorroidJMts kmtmuA h .
Xro loan = 7Ji1% .o 1,M,000
HatloBalisod Baxdcs lotfi # 219% 2€33t000
om fonA .o 84,000

4,9X»000






nND

le of Betam on Oan
Ovi Capital «»
irc« Profit -
[+ Bato of 3«tam on Om o
Cigpital
n . lif 9t Botara « giiilia lwa
TiJtmA Capttal ft* 2.58.000
H&xkixm Capital »e 2,3a,000
Total CapittfL bgplograa = 4.01.000
Aamal itat Pxofit -« 1,02,500
Rata of Baton an Capital
aapl«v<ad ee  OFLFACS

I11* Fareqntya Profit on sal”™ Tagaoyar

Annoal Salaa Tvrnorar ee 17,98,000
Awvial Vat Profit « 1,02,500
Paraantaga Profit on salaa

tanovar 5.73(

XV«  BralPa->avan MiAiyala
Annaal fixad Coata

P Priaa par TFnit
f Tariattla aaat par aait.
imual fixad oocta 1,86,700
AYaraca Priaa JMar unit 5*06
Avaraga variaUa aoat par unit 3.96
Brakan avw pro”oetion 1,59,000 lhiita

Piraantaga

I>«taila ara gi*wi in Annaxora fXZX






X*

CowndliMmts

7*6)f lai«r«st m t«n Xmui oo

Vi% laW rvst em voridac Capital e-
fcqi>ta>

Total iBtarMt — it—nta oo

XX+ AlrtJlty t» Pigrbaite Borroigad fUnda

tan laaA aai tha raat la ratalMd*
ila p~d baakt tha

lha a n la latandad to maa 75)(

anbaa”oaat r”tfa.

Payba™ P”o4

a#

b*

Anmal "at Pcofit
Dai™nalatton

Avalldbla Sarplxu (a ¢ b)

~aaa Draalnga

Ammt uaed for repajnwt

Tan loan to ba paid ba”

Faybadk parlod

13,060
37,300

50,380

ita rarplma ta pi®taA
%bm part of tha tan lotfn
to par back XaaM nhU | ba hlgliis



&IE21J2!-£

X* To tb> antg”™gy«!li»w

It fiw fl
m) Psroflt
b) Opportunity to um hla Idou

XX* to tho H»tlon

It Civos _ _ o o
a) Larger oit>loyaent vith !e«« iziTostiMBI

b) Faellitates an offootlYV flUbllisstioa Oif
looal rosouraas and flUUa.

c) X&oreasa i& ravama aandnca at tha lla%aoKU

d) nora aqultaU.a diatribatlon af tiM Satleaal
IAocaa*



&21SLKkHISLI

nm pr«Mnt mimmis mSMIl Sml« om a« pmx th«
dsfinltiea* Thtre It «apl« Map« for ejgwulos itt til»
MM Ums sf FraaMtlon or vitli amltlplo protaoto vildi
m ull oapital isvostM nt, 7lm Projoot m m h io ooaad»

eofo ond pro”peotful.

la .JBMSg Il A

FInA C«plt«l 2.58.000

Workii~ Capitol 2.33.000

Total Capital 4.91.000

Plwt and Ma”™norar 2,08,800

Looatim Industrial Bstato ia Xorala
Bttildins aroa 3375 3g*Tt.

Labour foroo m

Staff m

Aanval Prodttotton 3,60,000 QOil Soals.
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B,
X«

2*

3«

S«

10«

>

12%
33*
14«

4111Z£J11- X

IHsBstfim mmBKHI
I*axid and Bqllding t RuDt«d
HaablP«nr BwAred

lailA Staarinc Kaehlna
(ShiMrinc sapMltgr foT K.3*
Qa . 1280 n vidth, 16 SWQ ttaiokiMM}

B»war Pr«fts (Cap”eltsri 30 ]Eotnnts) vith X HP
‘fetor

Sand blaatlJig s<iulpttent

Sincla bodx Fly Praaa

Cofl*raaaar 14*1 Cft/%n* 3 HP ~tor

La” (3%)« bad lan™tb » 927 m i HPlator

Mixing Mill vith raduotlon sear
and Aaaaaaorlaa.

Hand aorair Praasaa (*"locla AacylXght)

tim Praaaaa
twa 307z30" Praaaaa

Banch grindara (6 i1 HP Motora)

Buffing Maahlna fittad with Whaala
suida fro« Fait j~da and Wira brushes

MottXda and Todla for shaping and cutting
H.a* 3haU

Mbolda for saala

Sand Slacrara

Taatli™ Squlpaentat

i> Co”praaalon sat agolpauit

11) T7anslla tastar

111) Againg Orm (ThanMatatlaallr Caatrollad)

It) Shera A dnrosatar
v) 3*aX laak taatar

v1l) Hlaaalianaoua laboratory oqulpsMnta

«e

ox

10»000
3»000

900
J98° 000
30”000

407000

10,000
20,000

3,000
floo

30,000
6,000
200

1,000
30,000
e,000
1,000
6,000

X5,000



US* V«IghlBS BaXttiie«s

(2) Hjitfbni
(11) 15 %dial BaUBM
(ill)

tariN Bslu m

T*tal Capital aaplcQraA ter

anA BMoipaaata*

6)( ProTiaioa far M.aa SM allatliM
aala Tax 0 7.8f

tranapartatlm <Aa7s«s #

Braatioa asd iaatallatioa 0 6%

total

C« Othar lIxai Aaaata

)
i)
i)
tf)
t)

Vi)

7aak ¢(matraatio& vith vatar pnap
Saiaawa”™ Cutti™ koivasf puntiilng

dlaa” jisa and nxtoraa and
ethar aaoaaaariaa.

Ofnea ZtftlpmntM
Tnam itaraa.

Tablaa, ra”a aad % ta7ial
handling aquiimmta*

Fim Flchtlng
Tatal

Xa*«r««t «a low
(1,74,000 § 7.5jrtar & MBtlui)

Baa* «bA eat«l>liahant

«

ox

oKL

«Ke

«e

KK

1»500
3,000
fico
1.74.000
1.74.000

8,700
13,050
4,350
700
2,08,800

30.000

5.000
5.000

5.000

5.000

32.000

8,525
2,000



B.

-eo-

Trmv«llIBC SxpwMs
W l«sm T«l«pfaoald =ts«
charte«
lr«rtdsneEnit« interrov
PvintIBg anA typlBg
NIVbllka™*oas

total

IptaX Mjm* Cigital
Flaat anA Matfilaay
Other nxai

PrtilelnarX snd ff-vpnutH'n
Mna«».

ToUI

Bonadcd m tt

3,000

17600
800

1,000

2,000
17,028

. 2,08,a00

32,000

17,026

. 2,<7,82S

. 2,«8,000

Coatd.

61



-ei>
AlTILTfEXSAIT N 21

iTORgK Bintm awBBHBIa
A. HANMtIMIAM (Tor 3 waths)

nri««/% Qoaatitgr Total eoat
XWWLCH k
23 700 16,100
Clo«tarle i“tha1 at« Ifl 35 560
Zlm CQOodLte 16 35 560
StMTIl« AolA 20 11 110
193T 40 7.5 300
HIT 5.W 278 X570
Onphltft 7N 4X7 3127
MRS 2d«4 U 312.40
nr ab«as 2 52.70
(C Oewelal)gIJOOI ao 100 3,000
itettgri Ktfavl btoiM
(Cwwreiai) 60 100 5,000
DMOodor R 77 65 5,000
NUd StMO. ShMt
10 8HO 3.50 6,000 21,000
20 an 4.00 1,075 4,300
Nital odng loops - 90y000 Boo« 70,000
totfti Cost 1»30,M2.10
BauaM off 1,31,000



FISWESL

Cost of soal roqulrod 100
Cost at grooM 27500
AUowteo tor Bav aatoxials 3,000

Cost of por”alnSy transportation,
var”~oaalnc oto*

Hljthm m ships, pigyr paokots ate*

for paownt
Total 1,63,800
Bounded o ff 1,54,000

B* Dotaila of MftzUnc Bxpanaca m U n powor Bo<{aiximontst

AiiMtiil.fcr.ttv Mid T«*nleal Mtmtt.

C*twry >e, «f 9*r«oiu/dax Bat* »t total
PV

Muiacor om Taohnologist 1 B90 950
Visrka Indiiaor 1 <00 aoo
Saloa Offioer 1 WO 550
typist /loeountant 1 350 350
Frodoetion Suponriaors 3 475 1425
Uboratozx Assistants 2 300 500
Maohania 1 325 325
Hbgoa of tfartorst
tfoighins k Matarial handling

ate, 3 200 600
mil Opwators 2 350 700

Blank Fr™"™ation 2 250 500



Cat«8ox3r personfl/dar
pay p«B*

Bbzsding "Acknts 2 200
Prass Oparatora 4 360
FUfldi R«MTVal 2 250
Xnapaation a»d Orindlzig 4 400
Pdwr praas and Fly Prasa

Oparatora 6 360
MQdai Latha vark 3 400
Sand SiavlaK and aand Bal”~nfd 300
Paon/liat”™ «an 3 200
Paeking and daapaWi 1 400
Pto 3 aontaiat 43,000 Es*
tandnal valfara « 30)( 14,400
Tatal aalariaa and vagaa t2,400
6* Datalla of Whbritinf Kxpanaaa on gtilltlaa*
fw tr In BBT ham
1 HP %tor for po«plBS m tw 0.7S
1 HP Fovar prast 0*79
3 HP Goirasaar 2«2
i V }btor for Latte 0*4
15 BP }<»tor for HUdag iftU 11.2
Hand Praaa 16 «S
Two i HP grindara 0«3
BvfflJig 0*4
Xdghtlng, Pan ato* 2*0

t~tal 35.00

tbtal
pH«*

400
1400
500
U600

2100
1200
900
600
400

16000



tetoal Foimr eo&soaptiMi p«r hoar 28 Bvh
ATttrag« POVir oon”naptioa p«rdajr 600 7

Oo«t ot X«etrltgr 0*15 Ra/Uu
Total oost of pow«wtoT 3 wntha 5625 &s*
Eoondod o ff SYTOO

D* Othnr OvorhMda (Fior 3 wmtlui) Bs*

X«R«parl« and ffiiittaxuknoo
Hsolilndry #

aL«<nT«Ul11c Bcpoasos

3. AdTortisoaoat

4* nrintlag”™ Statlonory and supplier
6* Fostago and toXoiAioiui

6* Bant

7* Audit foa and lagal Chargaa

e+ |ftaeollanoam

ee Znaaraaoa # 2™ of fizod C«pltaX

Total

1* Total \k>rkiM Capital Bo<i:tiiroiiaat(7)or 3 M”tha)

1« Rav % tolala NMNOOO
2. Salarloa 4Mugms «2»400
3« 0tm tla« 6.°\700

4* QOthar oTorhoada 107900



AiliKXirax

QR033 cm tu . BgQOIBgMBWH#

flx«4 Capital B~qulrasMat
Vbrkinc Capital Raqulrad

drof# Capital

ANBOAli cost or PBODOCNOR

1.
2*

6*

7*

*K

Rav % U lal

Salaslas aod nagas

U tilities

Othaor oTarbaada
Dapraeiaticm oa Ifcohinary

Bapraeiation oa othar fixad
npanaas f 10j(

Xnt«raat an taom loan fov
maaldxiaxx f 7.5){

«ZI1X

Xataraat on warldnc Capital 9 16;(

Ttotal
Houadad aff

as*

a”iSy000

2,3aSK»0

4,91,000

<t3i(,000
2,49"«00
22,a00
43,600
31,360

4,900

x3,0a0

37,200

10,18,640

10,U,700
wlHA— (g



A ft X9 H1 ZT.X«

DBTOciAnoi AWDimag3t <m a Moims)

F«otoi7 DepiTMIatlon inn
X# DcprMilatlon aa %ehln«rar 9 X5;( 7y9<0
2« BttpTMlatioa «& oth«r flx«d assets 0 10)t
yN226
Total
Intarasta
3« Zntaraat m tan loan for
Maeldnierx € 7«B" 3N270
4« Zntaraat Vforldiig Capital 9 1M% 0,320
™ tal X2»690
Tscommcs ar tHo @gECS
Ooat of prodttotion for 3 aontha
1. IfoxkIDS lzp«Bs*> 2,33,000
2. DtprMImtlon 9|06fi
3. Xntarast 12,690
I»tal 2,M,6SS

Boundad o ff 2,54,700



EHEIXOKE r

ANDAL HgCgPt3>
PTC«it>g< D»f—tIT# 1» takin X Ijt

I tw S«XXjlag] ~untity Sal«t
la 1 ftar Torwrw

1« B«nz Pxoat » e 8B««l 9#00 3M70 2«M ,030
a* Bios R«ar Joa« «»00 32870 2y81«380
3. Xi«rlaxA GoMt
Itear MhMI laa«r t.OO 32870 2/81,380
M VhMI Oat«r 9«00 32670 2,94,030
5 7 Front IAm | 8*00 32870 2,81,380
<e Anbasawlor Frmt UhMI 2.00 28730 63,480
7. » Rmt 2»00 28730 63,480
a. flat Fvont ««al 2*50 26730 88,825
»e Flat Eaar ilhaal lanar 2.50 28730 88,825
10* Raar Ite«| ontar 2,50 26730 88,828
11. Taspa oTank shaft XsM 1«00 29100 29,700
12. Ullys Front Uhaal 3.00 29700 89,100
96tal 17,98,338

tatal Salaa Tpmovar ® 179987000



-M.
AMUPMi..jn
mLm Aim AirggatHATIM
1« CosalMdm =

a* Amoal _ dlitrlbutloft
«Bd h«n<ninc eBws«« of yrvdMts*

a. S«l«s t<»pr«Mttt«tlvfto and
AAidJiistntloa up«aM s*

ToUI

AMMM YII
AiffigfcL am s licaig AMPm om

total Siles XuznoTflir
XIOM 3aXos a&d Salas Adsdnlatratloa Kzpanaaa

Aiuuial Salaa Xntona
liaas Cost of Prodnatioa

Gross Profit*

Lass tax Inaldants 9 50"

fe

4,49,000

76,000

<0,000

0,74,000

17,955,000
Iju m
ia, 24,000

0slicTQQ
2,05,300

i,o0a,«sSo0

It<»»«00



iirmB  Tin
ratrmBmn atum

X. Bato rf attorn n Capital
Ova Capital t MyOOO
Vat Profit Xy02,M0
Rata of ratum aa aw aapltaX 12X»7(

2* Bata af ratain aa GnUm T/ ItT tl

FliBftd C ™ tal 2,n«000
Workliv Capital 2133,000
Total Capital 491,000
Amnul Vat Profit 1,02,900
Hata of ratnm on Ci”~ital a”plo7 »d* 20*~

8* Faratntagt Profit aa Salaa Tuagnayag

Annaal Salaa TvmoTar 17,98,000
Anzmal Vat PIPofit 1,02,M0

POTOaataga P rofit oa Salaa
Turtiovar«

Bralu yy«p ""*yala
Braavaa QOaatitgr is that o ~ ti”, if pzodnaad and aold

id .1l giva iMIthar a profit aar a loss. Braalc*aTaa polat la ealaolat«
oainf tba foUaving fonmilas

BB
n A

Hhara P « Annual Plzad Costs (Hot varying in proportloa
ta volwa of iVodiiotlon)



9 * Avoraf* p«r lult.

T « AT«rag« Tarlabl* oo«t par mlt (Hit Tasylac*
A41r*tttl7 vith ipvloM «F frodnniui)

Tari™l* Costa

1* Baw aatarlala lic 6,1«]000
2. Vtilitlaa 22,800
3« Dlraot labour Xt93,449
4* Salaa and dlaWLbutlon aoata 5,T4,00a
T «tal 14,0e"MO
Avarata Tana]»la ooat par Onlt. 3*95 Ra.

frt— p«f Ifalt

ifcnnaal Salas tunaoTar X7,W,000
Avarasa pirioa par unit 5.06
Angttol yUCBd Costa

cost Salas sad dlatxlbutlon oost«) > Varlakl* «e«t
m k« 1,88,700

taraantaga 473
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hw ~» laTBBTAL asppum fl

Z« H |t f R>ttag
SyAttetles and caiwleals Zii«it«4»
9w QTMt XntfttTftxiM BnlldlziCy
JM stoiji Tate Bo«d»
BomkX. 1*
(Salvfl O ffIM i Kott*y«a$ K«nla)

zx« fiadaaO Iftft
4) PbtUps C«7bo& blttsk Ltd.»

3Ny SMbhaa Road, Caleatta* X*

h) Unltad Carboa IndUla Xttd|
Zntenuitloisal Houaa,
6th floor) 17dy BaeldiaT RaalaMMM

Btf*ior« 20

ZZI* Zina OecidA
a) Aaand Gbaadoalaf
8 fiondjaan Cirelai ?ort™ Boabasr. !e
b) Asboka Chaadaal Proda«ta«
Kalalur Straat”
Calaatta* 7#

a) Alkali and Cbaodaal Corporation of ZnAla Ltd*,
CaXctttta*

b) Bi”ar (lodla) Ltd#®
93t VIr "xl«an Boad®
Bo4>a3T* l«

e) HKndla Chaaloals
Mcallald IX I"rott Hoad,
Ballard Batata™ Bondar*

d) Fara Chaalaala® C/o« Karala Bainta Pvt. Ltd*,
fibataa Qandhl Boad, Bmaknlaa, Coahla, u«



e

n.

Solpttr

AsiatLtt Chauleal Co*
7l« Gannliic StrM t, Cal«nttft« e

Qraphlt#

a) aarapMta India 14, Hataji Boad®

b)

m X.

XXi

1*

2*

3*

4«

Calaottay Vast Bancal«

anpblta =9an Indian JPXmbaga Co»
HacavaiM Attay Palavaran Talnk”
V*st OodaTazl 0>Ist,) Andfarapradai®

5$SSXISLIKSH
Oodaraj Soapa Prt« Zitd*»

TIldxroli, 3omb«7~« 400 079.

Baao Standard Eaatam Xne.
17 J Tata Boad®
Boflii'>e9* 400 001*

m.ld Staal Sbaata

1) tata Xton and Steal Coa”azqr® JattsHadpur*
11) Hinduatan StaaXs S.td«™ Ham(dil| Bihar*

Afflgffimr
IftggHSaX gffPHBM

Bl~iardaon and Crudas litd«, ISMxm MLUat
dfQOlla Iron Vorlcat 00“*>3» 400 008* Moulding Praaaaa*

KkoM«h loslnaara,

t9, O«irt* Xndnatrlal Bstate, A&dng HlIllan
KmdlrU (W«»t) 67 @x***

Sohal SngInMrlgg Works» Talsl Ftps Boad,
Off Halaa* Boad» Kahalcniy Boabajr. 400 0X3.

K«lakhandn VooaAzr® «
Cfattagavanm* P.O* Xottajraa*

BatUbol and Co. ¥v* ttd., Forbaa Straat, Co«praas»M.
fort, Boal>ay« 400 001.
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S*

»e

ID*

BatUtol anA C«« ttd *,
% «tbliuvy Ho« 1917|
M. 0. Boad, CoohIn. 682 OM,

JajMs SE~IinMriaf Co*
K. Boady
co«hiB. eae 0i6.

Xnila Matidne tools
M- QF BoaAf SmataiXaa*

Teatlog tgulp—pt« *
Caul mttxX Zaattstrlos”

Aran PaiAy

Blwdpara,

Ataaadftted* 8*

Indian Bnglaearizig Cogpaay”
itoU A latet

Pja* No. 16S61,

Bo3i>iQm» 19,

flttMMring lIteabiM
Braw ?r«sM |

N



mmmm mwa atM

Polychloropynft C- pwnd tbJuU
fhoptmsm  va»X « 100
lilght Cal«liicd KicnMla <t 4
m oo 2
Tril-tolyX *e 30
Faraftla tta oo 2
FagBi-k oo 100
MPC 35
Sloe Oadde 5
3t«arle Add «e 1
Ktharlaos thiw T M 0*»

Cor«y 20 ttin* at 60 Fsi st«M,

Kltolla/aB B BlgaiA CoBPOTInd

PaXyMY Kvynae 800 ao
Kftljrsar KrylaM VS 20
Dtbatrl Phthalata 30
FEsT X
ZIns Qodte 6
Aeid 1
N33 Slack Z00
MPC 30
IMS 1.5
ter 0.15
Sulyhnr X79
I"raffia Wax 2

Cup# 20 nln. mt 297"



