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This Project Report has b««a prepared and mbaittt^ in 

tbt f orn a 4i«i*rkttioa wtlikt project reports to procure loan 

to ittrt itt Industries* Tho prisary slisloa of this dlssortatioa 

is tho partial fulfiIncut of my B»Tech* degree* Froa tho point M  

▼low of a dlssortatioa work X believe that tho extra dotails 

| i m  oa tochaical aspoets aro justifiable*

However, X do not clain this roport to bo exhaustive aad 

conplete ia all respects* Bat X hope that this will servo as a 

guideline for action to ho followed*
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number or m i m  s .

TOTAL INVESTMENT 

TOTAL FIXED ASSETS 

OVN CAPITAL.

BUELT UP AREA REQUIRED 

WORKING CAPITAL 

PERSONNEL REQUIREMENT 

ANNUAL OUT POT

BREAK - EVEN PRODUCTION

4.*7.500.00

3,57,000.00 

fS ,000.00 

1900 lq«tr« F u t  

1.40.500.00 

32

90 UlliiOB ClUHTtl 

15*9 Millies Cloivrts

ANNUAL COST CT PRODUCTION 4.56.000.00

ANNUAL INCCME FKCM 

NET PROTIT

•,12,250.00

1,09,175.00



rat

THE MAMUrACraUC or

SI MILLION PHARMACEUTICAL 

CLOSURES PER ANNUM •



* •  s s s s a u

Rubber h o  got m t  applications ia tbe aedieal fie Id* 

N it m l  end syathetie rabber* are beiag eeed ia thie field* Soae 

are >ie4 ia coataet with aedicines while others actually fiad 

place iaeide tbe baaaa body* laterally tbe baaaa body ie relaetaat 

la acceptiag forelge bodies* Ttale posed a big problea to tbe 

Sargeoas ia tbe replaceaeat ef eertaia parte of tbe body vith 

eoae artificial eabetitates* Coaeiderable verb ie reported ia 

tbie field aeiag varioas syathetie rabber•  especially SilOcoa 

rabber. vbicb aas foaad te be aeeeptable to tbe baaaa body* Thee 

ia aodera daye it has m a  beceae possible to repiaee tbe valves 

of baaaa heart with rabber valves aade of Sllicoa* These are 

iaetaaeee where rabber acteally oceapies a positlea ia tbe iaterior 

of tbe body. No less is tbe eigaifieaaee of eitaatioas abere 

rabber ie aeed ia eoatact with aedieiaoe that are tahea ia* Here 

rabber ie foaad as pharaaeeatical aoaided iteae like eloeares for 

various pharaaceatieai preparatioae. iajectioas etc* aad eatraded 

iteae like traasfasioa tubiag etc. A crtical coabiaatiaa of a 

llet of prepertiee are reqalred for theee iteae* Rabber ie pat 

to these* challeagiag roqaireaeate solely dae to tbe highly versa­

tile aatare of tbe itea - rabber* Rabber bae got the aajority of 

the propertioe called for for applicatloa ia tbie field*

2. p ^ p g g  m m a

Medical aad pharaaceatieai prodacts are specifically 

deeigaod for iatrodaetioa iato the baaaa body by iajectioa.



hr) S w i l l  mg Iwi) Coapre#eioa Set frii) Extraettoa of uttltrafor 

M i l )  Toxicity (is) Ftrletlaa.

A amber ei aatarai aad ffatietlt elaatoaera provide a 

aalqae eoakiaatiea of propertlee which eaahle thea ta be ceapouaded 

lata producte which aeet epeclal refacete for pharaaeeatical closure 

for pereateral prodacte* Theae aaterlala poralt eaey peecage of a 

hypoderaic aeedle through tho elaewre without daaaglag tho poiat, 

aad wit boat re fair lag uadue force ta iaeert, aad it aaiatalae 

eufficieat reeilieace to provide iaaediate reaealiag after with*
a

drawal af tha aeedle*
*

Netare1 rubber ie etlll widely ueed ae a geaeral parpaee 

elaetoaer far cleearee* Siace theee closaree are aa iategrel

part of tho drug product package, thle auet coae uader tha eaae 

rigid coatral aad etaadarde aa tba prodact Iteeif*

I .SI. haa laid dawa epecificatioaa far pharaaaeatiaal cloeare 

Thla le givea la Aaaexure 4.

Par aececeefel prodaatlaa of tha itea, the follawiag are 

re faired (i ) Geaplete record of iacoaiag raw aaterlala - grade, 

type, laet auaber. faaatity, auppiier’e aaae eta* (il) Lab* teetiag 

of all raw aateriale (ill) Record a of aaalyeie of ail raw aatarialg

After tha parehaae af alaearce, tha aaaufaaturar, a of 

pharaaeeutiaal itaaa eubject theee cloeuree ta eaae traataoata. The 

cloaaree ahould, therefore, be daeigaad ea aa ta aaable thea ta ba 

•abjectad ta theee treataeate* Ceaaoa traataoat a are diecaaeed bole 

1* Vaahiag la the firet traataoat* Thia la ta reaove the aarface 

dirt, H at , fibree etc with ahich cloearee becaae coataaiaated duriu



•hipping and handling* So m  Ifpti if toa-tesdo l«t«rgcata trt also 

«atd fer Ikia* Thiit^ should have a pH rang* of S*5 to 7*1 aod should 

kavo good iirlacc tosaloa aad ttrfuo activity aad good loUM llty 

ia water*

2* Drying aod Steriliaetioa ia the ne*t eperatloa* This is aaaally 

coadactod ia hot air dryers at 100 to 110®C for S to 5 hoars*

Various surface treataeats are also givea to obtaia certaia 

spatial properties* 8eao of these are ( i ) Silicon treatacnt* Here a 

thia fila ef iaert Silicon lubricant is given to reduce surface 

frietioa* (ii) Hnlogeaatlont* Thia ia a chenical treataeat which 

results la slightly hardeaed surface having a reduced coefficient 

of friction* Although this treataeat does harden the surface aad 

redace tile coefficieat of friction thus inproring the feeding rate of 

closures in auteaMtic stoppering equlpaent, It also nay caasc seal* 

lag problea* Closures nhich have been treated in this aaaaer require 

aore head preesure for sealiag thaa untreated or Silicon treated 

closares* (iii) Conditioniagt* Whoa closaree are to he used with 

aqueous products containing preservatives such as phenol* Sodinn 

bisalphate* Benny! alcohol otc* it has been found that it Is often 

beneficials to soak closures for 10 to 12 hours in a dilute solution 

of preservatives alter washing and rinsing* When this procedure is 

used* tbe stoppers aaay be d related aad ased without aa excss si ve 

dry lag preccss* This snail uait Is intended fer tbe nanufneture 

of PbaraMcoutical Closures undo free natural rubber* According to 

tbie plan the unit is intended to produce SO Million closures per 

annua* Two shift working is envisaged* The annual consanptlon 45 To



S, gMSPgCTS

tit d m le p a n t i  la th* fltM  of aadltiat* at«l aa «aphui«.

It  ia m r  oa tho lacrease* Mao aedleiaoe ara beiag Ian ae had iato 

the aarket everyday* Alao tho prod tic tioa of aediciaoe, aa tho 

qaaatity produced ia concerned, la laoreaelai trcacadouely * More 

aad aore people nesr haa begun to dopoad oa each aodieiaos which have 

already proved their efficacy la curlag varioue dieeaeee* Tha# 

coaauaptioa la oa tho 1acreage which ia tura call# for iaeroaecd 

production* Pharaaceutical closures have wide uae la the field of 

aedieiae* Theee are beiag coaeuaed la aillioas every day hy tho 

aediciae aaaufaeturere* So far ao aajor aubstltuto has coae to 

tho eceae for replaeiag rubber eloeuree, especially cloeuree for 

varioue klada of iajectable aodieiaos* Rubber hae got ite superiority 

ia thia field* So aa over iacreaeiag tread la the prodactioa of 

aodieiaee clearly ahowe the iacreaeiag deaaad for thie itea* Proa 

tho abcve, it is very dear that there le very bright propecte ia 

the future for such a unit*

4* *

Xa thia eaall project* the sMijor aachinery eaployed are aixlag 

aill. Hydraulic preeeee* Boiler etc* Xa fact theee are all basic 

rubber aachlaery* No speeialieed aachiaes are eaployed here* Theee 

aako it highly flcaiblo* A diverelficatioa la the product line le

aot at all dlfficalt ia thie caee* fitbout aay chaage in the e*i-
a.

etiag sot ap it ia poaeible to aaaafaeture the variety of aoulded 

goode* Oaly tho aoalde eeed to chaaged* Xa a wider eease, thia 

l e a  highly flexible aalt la which prodact divers! flea tioa caa be 

effected coolly, without aaeh looees.



Been though there is ee ouch flw iM lit f  it ttcsa that 

product divarilflutioa nods mot much consideration in tho iuuedintf 

furture since thoro is Tory good dooaai for tho propneed produet*

a *e n o * .B . m m  survey -;$ m

<1* Ueor/Custoner Analysis

Tho sole conounors of this iton nro tho naaufacturers of 

•edlcinee* At prosont thoro nro aore than 50 najor units in Indin 

engnged in the nanufacture of nodi nines* These nro nil very big 

consunors of the ites* They* thouselves coneuue^illlous of closuree 

per dny for their products* Thsre are n Inrge nunber of snoller unit 

also engaged in tbe production of nedieinee* They nlso require theee 

eieeures in huge quantities* Also* nore and nore new units are coala 

up* Mow-a-days the capacities of the existing units nro nlso being 

enhanced* The najor consuuptiou of Phnrnacoutical closurers is in 

the nnnufncturo ef lnjectoble itens like Penicillin* Strcptonycin* 

Henleylin* Tetracycline* Otoytetro cydlnee* Tetrn Choline hydrochorid 

etc* A long liet of such nedieinee can be nade where this typo of 

cloeures are ueed* Apart fren these injeetnble itene* n lnrge nunber 

of ether itene like ear drops* eyedrops etc* ale# use thle type of 

cloeures in their peeking*

The production of Penicillin and Stroptonjrein by two largo 

unite in our country is given belows•

Producer I ten Qunntlty

Uinduetan Antibiotics Ltd. Penicillin 93.94 MMu

19 Streptonycln 80, Tons

Indinn Drugs and I Antibiotics 71.76 Tons
Pbamaceatlcals I

•  Penicillin 63.3 MMu



; *  * * m y  eoidactH showed that aost of tM  la)«etftbU I teas 

•rt coiiag to tho oar hot la malt glass bottlos toataiilag about

3 to 4 grass of tho asdieiae ia oaoh bottle* Qso closers Is asssa- 

tlal for oaeh bottle*• Tho productioa figuros of sueh aedieiaes shoo 

that they aro of tho order o f Toae/year. Thoso hago quantities aro 

hoiag packed ia eaall i ad i vidua 1 bottlo# oaeh coataiaftag as little 

as 3 to 4 graas. Coasideriag that oaoh bottlo coataiaa approxiaately

4 greae of aedieiae, oao Tea of aedieiae aill require approxiaately 

3 lakhs of cloeures*

How eoasidor tho predaotioa of atroptosqreia aioao for a rough 

ostiaatioa* Hero tho productioa af Straptoaycla at tha too aajor 

aaits alone are oaasidared ia* at Hiadustaa Antibiotics aad at Iadiaa 

Drugs aad Pharaaceuticala* Their total production of Streptcaycia 

alone caaas ta aboat ISO Toaa per year at preeeat* This aill require 

approxiaately 3*S crores of closures* Thia is only for a single 

itea — Streptoaycia -  produced by oaly too aajor uaits* Likewise 

coasideriag ths total productioa of all typas of such aedieiaes by 

ail the aaaufactareas,tot caa be saea that tha requireaent of closaras 

is of the order of haadreds of crorcs per year*

2* m a u B d ii

The present prajact is iateadad for tho aaaufacfture of only 

3 crores of closares per year* this will be oaly a very very saall 

fractioa of tho total requiroaeats* Such a unit has got good feasi* 

bility*

3. ■■■■mmma ' ||j|

Though plastics have also fauad good use in tho aodical field 

it has aot bocoao a serious throat yet for rubbor closures* As (egard 

tha existing productioa, about 29 uaits are engaged ia the prodactioa



iiftitioa or lafmloa* Omo prosoot la tho body, they oro iatoadod 

to ialtiate, oltor or temlaate iom chaage la oxiitiag body ehenletry 

It io obvious9 tboroforo, thot (root coro need a to bo oxerclaod to 

cootroi tbo identity, purity, potoucy, aterility, toxicity ond 

tboropoutic offieacy of tbo proparatloa* Xa tbo corofoliy controlled 

earlreanent of todnyo9looding phomaceatical pionta, nonufocturing 

practieee oro doaignod to aehlove tbooo aloe*

Onco proporod in tbo dooirod fom tbo proporotiona nuat bo 

preserved unoltorod no tbey oro traaeported fron tbo plooo of 

amufoctnro to tbo point of adniaistratioa* It io, tboroforo, 

nocooaory to pot tbio notoriol into o proper conto!nor, tbo oponingo 

of obiob oro node oocnro by a one typo of cloonro or seal* tbo 

prioory ooo of rubber in tbio field of opplicotion noy be elnooified 

under tbe genernl bending of "  CLOSURES"*

A clooure io used In pockoglng pbornocoutieola to eetabllsh 

n aeol in tbe open ond or end a of tbe container, to confine tbo 

contonta wit bin a give a voluae, aad to protfet tbe product fron 

eontaainatloa* In additloa to Its fuaetioa as a closure, it feast 

nlso pornlt tbe reaovol of tbo pnoduct when noodod or required*

Tbie is frequently done by neaas of a bypoderule noodle using 

therein a single or nultiple ponetrotIon through the closure*

The'pharaaceatieai reqairoaeute for nahber cloaares lacIado 

nany properties peculiar to tholr specialised appllcotloa* Sons 

of theee properties are (| ) Goring and resoalabillty (I I ) Moisture. 

Top oar It Gas traasnission (ill ) Abeorptioa rate of the elosare aad 

its ability to aboorb cortain typo of cheaiioals (Iv) Hard boss



of Pk«n*etttlU«i eloivrti* But aeae mi ! ! • • «  «alt« ia solely 

iiUadad for this itaa aloae* Aa I I  ft mm 11 mmlt is sst up for tke 

aaaufacture of tkie Itso aloao It will bo vary oosy for tho unit - 

to coaqucr lto ekare of lio aaarket* Tbo sail roaioao for ita eueeeee 

ara (i) Balif ea gaged la tka product I om of a siagle itaa aloao* it 

will bo abla to briag dmmm tbo coat of predaetlea through various 

waya euch aa Increased productIoa thraugh iaprovod watheds otc*

(ii) Bettor quality standards caa ba aat up aad aalataluad through 

regular qaallty iaapectioae aad testiags* (ill) Ability to supply 

the caataaera ia large qaaatltiee without delay aaal accord lag to 

their rofaireueate ead sped float ioaa* (&▼) Ability ta adjuet 

productlea accordlag to doaaad*

Also* bestowed with cheap aai abaadaat power* Labour aad raw 

as tori ale a aew eaterpreaeur froa Kerala will bo la a ccaaaadlag 

positioa ae far as ceapotitloa ia this field Is ceaeldercd*

m m a s M a a B L  1 1

The coaeuaers of this product are the producere of aodiciaee* 

Major ua^ts prodaciag aedlclaea are concentrated ia the areas of 

Baa bay* Hyderabad* Calcutta etc* Receatly a aew aalt haa ceae up 

la Kerala alaa — Kerala State Drugs and Pharaaceaticsls* Alleppey*

* • ■ sspmjBtc jm w k

Moot of the aarket ia witkia tka country* Ororeeas ardors

caa be ebtaiaed* Bat export is aot of aaeh practical coaeideratloa

ae far ae a aaall uait la eoaceraed because of its difficulty to

export aad aatisfy the large dewaarfs of laportera* Thia can however*

be realised through orgaalaatloae deallag with the export of a large 

variety of Iteas la bulk saouats*



s e c t io h -c . EaSBSSIiaBJBaBSBBSE

U U « » t lM

U i i tl—  of the pUat It a tory iaptftut factor bouaio (l) a 

pleat ia volativoif iaaobiio, aad oaco it la a«taMiiho4, it la poraaaaat 

(ii) Locatioa has a coaelderable iaflaaaeo oa oporatlag eaat aad 

ptadaatifl ty *

Plaat aita ia oolootad after aaaaidaratlaa af tha fellowiag 

factors••

(i) Arallability of lav Materials

(i i ) Availability of La War

(ill) Availability of Vator, Powar oto.

(iv) Facilitiss of Traasportatloa, Csaaiaaicatiaa ate*

(v) Satisfactory cliaMato*

Aa ladaetrial Estate la Ccrala is soloctod for iaploaeatlag tbo 

projoct baaaasa of tbo follwiag advastages*

(i> The Zadastrlal Estate kiadlas tba daraaat capabilities of a poteatlal

ladastrlal alad, always stiaalatiag to start aow ladastries*

(II) tba little capital af tba eatropreaar aaod aot bawa to ba looked

ap ia hrleke, aot tar aad othwr balldiags aaterials* La ad aad baildlag 

are available at ebeaper rates*

(III) ffedae delay la gettlag electricity eoaaeetloa, water, traasport 

facilities etc* aro avoided*

(Iv) So daces aver bead eapeaees ta tbe aiaiaaa

(v) ladaetrlai Estate proridos accoaaodlatloa for Basks, Pact aad 

Telegraph Office, Cbateeae, Sbops, Dispeasarias. Secreatioa facllitioc. 

Readlag Rooms oto*

(vl) Tbo proaiaity to a wide variety of ladastrlos will faeilltate later*



tradltg Mi ltltr-NrvUltg*

(wii ) Uboir will be ftvtlUMt la tl« gralt aad qvaatity 

(▼ill) Trtitiai latllitlH are miUblt at Itfi cost*

(Is) Tkrwt|h tiMcUtloi, obs«mtlou aad eoBiiltttloM, tli« 

■mgMMt pvobUat ctdll be iai«rsteol «ad haadl«d sort •fflcUatlf 

la aa Xadaatrial Batata*

2* u m j m j w m m

Xa tbla pfopatad project tbe laad aad balldlag la reated (vaa 

aa Xadaatrial Batata*

Tke Xadaatrial Betatee ia Kerala are pr avid lag 4 type a af 

kalldlaga aeaeiljr* Tke type* alee, area aad reat ara give* be low i-

type Siaeda feet) Area (ia Sq.Pt ♦) Reat (Re*P*M)

A 74 a 44 3404 m 413*00

B 44 a 31 2144 m 290*00

C 47 a 22 1074 m 133*00

Special 124 a 43 7012 w 017*00

Tke reqaireaeate af tke kallt ap area far tbie eaall aait 

ara giwaa la dataila belewt-

Btiili." ^Mfi Ii .Pa-..*!-
Raw Material Storage k Ctapeaadldg 300

Mixlag, Blaak preparatloa k Maaldiag 400

Office . 200
riaiebiag aad Xaapectioai Packlagl
aad etarage I 400

Laboratory 200

Tellet faeilltiee 1Q0
TOTAL lfoiT Sqaare feet*



Accordiag ta thie a 40*xl0' aiae ic sufficient. Bat tha 

aaaraot typo evailabia fraa aa ladaetrlai Estate la the B type hariag 

aa area 2144 Sq*Ft* a lac la 449aftl*« So thie, type B, le oe looted 

far thic aait• The reat ic Re*290/- per aoath*

U  ghMffJfcMLgff

Various aapecte are ta be coasidered before fixiag a layout* 

Tba iaportaat palate ara

il> Hat or I ale haadliag (bath lateraal aad oxtoraal) ehauld be aiaiaaa* 

ill) It ahould oaeare caatiaaeaa flaw af aaterlala.

(Ill) Sterage capaeltlee aad their lecatlea*

Civ) Eapaaeioa at a later date which ehoald dovettail lata the 

exietiag eperatioae*

A typical layaat far the proposed aait le givea ia the 

Aaaexare t •

(i) Folraor» Polyacre aeed ia the aaaafactarc of Pharaaceatical 

cloeuree are M ,  Syathetie Polyieopreae, Butyl, Silicon etc* Aaoag 

theee HR le the aajar polyaer aeed* Far this itea pale crepe eat era I 

rabbor ic reqaired* Thic le locally available with aa aalaterrapted 

eapply* The eaaeel reqaireaeat is appraadaatoly 21,500 Kg*

<11) Fillerat The fillers ased are Galelea Silicate aad firet

qaality Chiaa-clay• The reqalreaeate af these iteae per aaaaa are

( m )  f t m n  j i l t '  t* iaprovo procoeelag character!etice, process 

ail is asad* Hare parafflaia oil ie reeesmeaded* About 700 Kg* of 

oil ie roqelred per aaaaa*

4* M M B M B . ,sgjjAfH,ATEhs or râ materials

U t t

Galciaa Silicate 

Chiaa-clay

k m L a m U a a l  K«- 

6,000 

12,000



«

itwi ***• ^  the ?«leMiaia|

agent sulphur. Accelerators aad Activator* Their requlrewents

por aaaaa aro ac follows

Ites li*por roar

Sulphur 350 .
M8TS 240
TMT 35
Zinc Oaeldc - 700

A list of tho ocpplloro of varieue raw watorialc is gives

ia the aaaexure 9*

(r> a t l t f U l i  Al1 »r«

doao through beaks* Oa a aargin sotof of SOS tho baah will spsad 

70$ for tho purchase of aaterlals* The aaouat has to be paid back 

ia 70 days with laterost* Tho purehaeed Aaterial will be kept ia 

tke beak’ s godewa aad uateriale ia eaall quantities are wlthdrawa 

whenever required* on payweat of each*

appropriate a»chiaee is laportaat since aaartaua utilisation of 

aaohinery gives bettor return for the aonoy spent* The selection 

of aachinery ie based ea the following consider at leas*

a) Targetted Cfcpaclty B) Mature of tho product e) Type of Productioa

d) Its offoot oa the atilisatioa of all other aachinery*

Based on those coaeideratioae tho follwing aachinery are 

eeleeted for tho productlea of Fharaaeeutical closures frea pale 

crepe rubber* The eauuaal coasuaption of c capon ad is about 45 Teas*

la this projeot a two ehlft operatloa ie propessd* Tho nunbei 

of working daye per year ie takoa to bo 300*

Mining Mill A 12*g30" aiming aill will be of adqaato capacity*

Tho batch alaa ie about 15 to 16 Kg* Here we nee only one aill*

Tke caae aill will be ueed for warning up* reworking etc* Hence



there le adequate utill sotioa of tbo mill.

Hydraulic FreaaI IWo 4-Daylight hydraulic preeeee of atao
e

IS* x 18N oro required* Okie Moulding Cycle io odjuoted to be 

of 10 ninotea duration* Zo 10 ninutee obout 2 kg* of the conpoond 

boo to be handled* Since the iteo io very mall and hence larger 

io nuaber too preeeee will be required to handle tbe quantity 

fined* Thu# there ie naninun utilieotion of IVeee*

Sollor» Oteon heating of the platena ia odvoeoted for the 

preeeee eiaee thio enoblee very elooe tenperoture control* A 

100 ft Boiler ia required*

Air Ganproa apr * A anal I air eonpreeeer ia required for the 

oleoning of the noulda* thie results in quick aould cleaning 

operation*

Soltable noulda oro required for tho neoufacture of 

elooureo aecording te the epeeifieatIona*

Pioei Diee eon be conveniently need for the preparation of 

blanka fron coopounded eheete* Thie helpe in reducing floeh 

loee aince It enablee tbe correct loading of the nould covltles* 

Suitable dlea ean alao be uaed for the defleehiag of the 

noulded Iten*

yaUhUg * A plat fern balance for chocking bulk arrivals

of raw natoriole and deapatchess a pan type balance for nee in 

the laborotory (Chenieal balance ie preferoblo )| IWo diol type 

balancea*

The najor equlpoeats for use ia the loboratory are

1* A Thernoetotieolly controlled air oven

2* A colorlneter ond other niaeellaaeoua lab-equlpnents*

A Hot of nachinery supplier* is given in the Annexure 9*



1* Quotations oro mode aad satisfactory quotations aro coafirsod*

2* Prioe quoted aro axclaaivo of peeking, traasportatioi costs,

Sales Tax, Octroi* excise duty etc*

3* 30* of tbe price should be paid ia advance aod tbe reaaistiog at 

tbe tioe of purchase* Payment can be done through banks*

4* Purchaser has the right for inspecting aachinery*

S* Supplier posssssss ths right for cancellation, chanfcfcng delivery 

tiae and price due to unforeseen reasons*

6* Warranty against ■anufactaring defects is assursd*

7* Liabilities passes on to custoaer iauediately after despatdh and 

shortages should be notified within one week*

7* MAH POISR kaqjIBKMEHTSi The Man power Requlrewents nay be

divided into 3 categories*

a) Managerial

b) Clerical
e) Technical (both ekilled k unskilled)

The total pereoanol requirewent for thie unit for a two shift

operation ie 32*

Training Proanran«e Por the efficient functioning of tho firw

experienced aad well-tainod Technologists. Supervisors, Mi 11-wen 

and Press Operators are needed* Swell Industrialists caanot effort 

to have elaborate traiaing progresses ee It ie a coetly affair* 

However, the governaent is giving ceneiderable aesietance la thie 

field by arranging training progrewnee at inetitutione like Coawon 

Facility Centre* etc* at affordable expeneee*
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Staff Barking Unekllled Sent Skill- Oth
oklft skilled ed ere

I .I j M M U U i

it Manager/Techaoieg!et I • • • • 1

«  f a u l m i
1. Typiet/Accounteat 1 • • • • • • s

2• Peoa/Whtohaaa 2 « • • • • * ^

3. Lab-Techniciaa 1 • • • • • • •

III Toohaleal

I* Suporvieor 2 • • • • • • 2

2« Mill operatore 2 • • • • 2

3. Press operators 2 • • • • S

4 . Blank proporation 2 4 • • • • • •

5* Deflaehing 2 S • • • • • •

6« Boiler Attendant 2 • • • • 2

7• Packing 1 1 • • • • # •

TOTAL 13 • • 12 7

I MFRASY&UCTUU£ AND OTHER FACILITIES I Roads.

U )  For the aacceifful functioning of tny IuSmtry, big or snail,

transport facilities ie eeeentiel* To bring the rev neteriele to tho 

factory premises end to haul the manufactured product! to tho uarket, 

treoeport faoilitiee ore uaavoidable* Thie pre*euppoeee tho evalla- 

bility of good roede or oaaale. The quest! oa of traaeportatloa ie oot 

a probloo i» the preeaat eeee ee it le propoeed to loooto tho project 

is oo Iodoetriel Estate which will defioitoly hove good aoceeeibiiity*

(b) Weter Sopplri Water le aa loportaat indirect raw smtorlal for



« •

tlaoit all pro4utti> Tbe • a t n U l ,  tbo processes, tbe sMbftMVf 

u«i tbe workers see4 voter* Xa Seroio water le odeqoately available 

la all seosoas* So tbie. else, le aat a aejor problea regard lag

(c) Bloc t r i d  tv » Tbe aeet laportoat driviag power bobIad aaehiacs 

le electricity* Adequate eapply of electrletiy ie aa eeeeatial 

rcquIreneat for all Iadaetrlee* Oaly a few etatee la Xadla Uacludiag 

Kerala ) are oat ef tbe gripe of power oat* Brea la plaeee whore power 

io available, tbe saall Xadaetriallot boo to foce several problewe*

Ho bos ta opead aaob tiae aad aoaoy ia gettlag connections, drawiag

3 pbaoe liae, laetallatioa of traaoforaers ate* Xa tbie cose aloo 

Xadaatrial Estates prove belfal to a eaall Eatrepreaear•

Tbe flow diagraa of tbe aaaafactare of Pharaacoutloal closures 

ie givoa ia Aaaoxure 7*

Cowpouadlao* Ae far tbie particular itea io concerned, coapouadlag 

is tbo stage where aoxiuua skill aad care are requried* This is oa 

Itea whieb should aeet et'riageat oped float! oae since It Is coaiag 

la direct eoatoct with aediciaos* So la this cose cost factor le 

boviag oaly a secondary laportoacc* Tho oost iaportant requirement 

io that tbe itea should act coataia oay naterial that is toxic* Other 

reqaireaeats oro corlog aad reseolobllity, Swelling, Friction, Hardaeso 

Coapression Set Cxtroctioa of accolorotor restdaces etc*

Tbo olaetoworic Polynor does aot feralsb tho optlaua desirable 

properties oad io iacopable of aalatalag Its orlgiaal proper!tea whoa 

exposed to boot, light, pressure, oooae aad cheaical attach* Xt aust 

be aodlfied with suiteble egeate to ochlcvo those required cberocter*

tbie eaall oalt*

1 . Pt-fAIlS



istics aad to Miatala then while parforaiai its function as a 

Pharsacaatiaal closara* Ths art of choosing theee Modifying agents, 

dot training tlas percentage to lacorporete, sod ths astftiod nad conditions 

of incorporation is called eoapouediug* Herein lies ths art sad scinee 

of robber forauletion* A typical fornialstioa ueuelly coat sine the 

following claeeificatioai of aateriale*

1* Slestqacrst tfc faraish the deesrsd electic properties eg. HRf 

Butyl, Neoprene etc* Here pale crepe NR ie tekea*

2 . Vulcaaisiaa Aceatt To effect cross-linking of the base polyaer 

egt Sulphur, Resins etc*

3* Accelerators! To pronote cross-liakiag reactione egt Orgeaic 

Sulphur coataiaiag aaterlals such es Mereaptans dissulphide*

4 . Activatorst Te increase the efficiency of the accelerator reactors 

egt Zinc and Ueguesiuo Oxide*

5* Keiaforclns Aststat To achieve desired physicei aad uechanicel 

properties* egt Barlex Sulphate, Garhoa Block, Claye. Silica*

6* Plastlcisers1 To iacrease plasticity and workability ef the etock* 

egt Nephtheae snd Aliphatic oils. Esters, Silicon oils etc*

7* Stabiliserst To pretcct againet deterioration free oxygen or 

ooonc attack* egt Paraffin and*various alueral waxee*

8* Pi tents t To produce colour to finished items* egt Carboa Black, 

Iron Oxide, Ckroae green, £sdalua Sulphide, Tltaaiuw Dioxide, Qrgenic 

pijscnte*

9. Special PorDO»« 4*dltlr«». E,i T*flan for r«duc«d fvictlM, 

Paraffin for exteraal lubrication

Tke choice of elastoaere is goveracd by the fia*l properties 

desired aad the availability of tbe raw eleetoaerw ia a fora where a



alaiaua of uadtiirablf coataiaiaates is prtMat* Palo crepe 

i« » good choice froa MR*

Tho choico of vulcoaisiag agents io Halted ta aatoriols 

effective io proaotiag cross-liakiag of tho eloetoaers ond the 

opplicatioa of tho fialahad closures* Activators, Occolorotors ond 

vuloaaisiag agents oro part of tho "Ctero Systea" aad aro eabjected 

to tho soao liaitiag qualifications. The queetioa of toxicity is 

always present vhea coasidoring raw aatoriols aad systeas containing 

such wotorials as Lead, Selsaiua aad Telloriua, althoagh widely used 

io aechoalcal goods, they canaot ho used ia cloeurea*

Rsiaforciag agoate are aateriala which give desired physical 

offocts like Uardaess, Teaoile Strength etc*

Plaeticlaere are choooa froa aateriala which will aid ia the 

wotting aad dlepeaeioa of the dry coaipouadiag ingredient*. Toxicity 

should also bo coasidered ia their selection* Poraffiaic oil is o 

good choice ia this field*

AaOoxidoats aad Aatiooaaaata prevent physical deterioration* 

Most of theee caaaot be used due to the toxicity of tho ootoriols* 

Paraffia wax is a good choico here*

Pigaents uoed aust be selected with coro*

Soao, or evea all, of these aatoriols way be preseat ia a 

forauiatioa, dopeadlag oa the desired ead requireaent•*

The fonsatatloa eaployed here Is givea below



•I f .

£ S £ a S k £ I l & 9

l- a t t a ia  sm ff vr n iie t
M t  er*p« Bibber 100*0

Zinc Oxide 3*0

Stearic Acid 1.0

Galeuia Silicate 23.0

First Quality Chiaa d ay  50.0
9 •’ • •

Diethyleee Glycol 1.0

Paraffiaic Oil 3.0

Peraffie wax 1.0

Sulphur 1.5

M B T S , 1. 0

T M T 0.13

Titaaiua Diaxide 5.0

Colour 0.20

Mixing is doas oa a 12" x 30** a ill. The seas aill is used for ell 

requireacats such as aasticatioa* alxing* sheetiag, waraiag etc*

First ths rubbsr is aasticated aad thie is followed by the addition 

of stearic acid. Ziac oxide* fillers* oil* wax etc. Towards the ead 

of the aixiag cycle the accelerators are added. Thee* fiaally* 

Sulphur ie edded ead thea the cowpouad ie eheeted out. Thorough 

dispersion of the iagredieats aast bs eaeared dariag aixiag. wastage 

aad losses should be coatrollcd as far ae possible. the alxing cycle 

tiao is proposed to be 30 to 35 aiautes per batch.

Maturing! Metering of the coapouad is does for 24 hours.



P g f  ilriln«> Th« Matured com pound hoi to bo waraed boforo Moulding*

Tbo addition of Sulphur, if aot doao during Mixing, <ti also bo dooo 

ot thie stage* Tho teope rat urea of aisii aad war Ming auet bo well 

control led. Othorwieo eeoreh probloae will shoot up*

H i l t  Preparationi Thie ie doao ueiag diee. Coupoaaded ohoete 

aro bid oa a worktable aad tho balaafte aro eat ueiag dies* Tho ueo 

of dioe for euttiag blaake helps ia aakiag blaake of tho correct oiae 

for feeding the Moulds* Thie reoalte ia roducod flaeh loee during 

Mouldings*

Moulding* Moulde ore hooted to the cure teaperaturo of lS5°q.

Those ore thea tokoa out * A aould lubricant ie applied* The blaake 

aro thea kept ia the Moulds oad the aould ie closed* Zt ie kept 

on the platen and the press closed and pressure applied* It reaains 

under theee conditions for a specified period of tine — the cure tiaae 

Here the cure tioe ie 6 aiautcs ot 135°C* la this uait the auaber 

of people euggestod for aouldiag is 4* This is because of tho Labour 

contest of this porticulor procees* Here tho itea is very snail and 

hence to feed o largo auaber of cowities during ooch cycle increased 

auaber of pereoas is o uust* Hero two prosseo ore CMployed* While 

one press is closed for curing, theee people can attend tho other 

press* Thus o total of 4 persons is sufficinet for Moulding* After 

the specified cure tine the prees is opoad aad aoulds are rcuoved*

The Moulded picee are reuoved* The Mould ie cloaaod iwith the oir

jet aad it ie now ready for o secoad cycle of operatioa*

Inapectloqi The aould ed pieces are iaspected for aajor defects, 

iaasdiately after Mouldiog*



n alih tn /P fflU rtin  '

Do£1 ashing io tlio fltiihlai opovotiot. It io o aftjor probloo 

for tbio suit iloco o largo ooobor of eaall pioooo oro to bo deflaehed. 

Varioue aotbode oro avdlable for tbo reaevel of fioob iwmi aoulded 

piece* Tbo iuportaat aaoag tboa aro 1) Hoad trlaalag 2) Dio oottlag 

3) Cold taabliag 4) Baffiag etc*

Gold taabliag to o aotbod highly eabted far doflaoblag largo 

aaabcre of mall iateae ot a tao• Here, tbo aoaldod itea* aro pat 

iato a cheabor which oaa bo rotated* Tboa o spray of liquid Gorboa 

diaside io iatrodaoed iato tbe chaaber* Tbio Io followed by o otroaa 

of abradvoo* Tbo tbia flaebiage becoae rigid at tbo low teaporotoro 

while tbo thicker portions otlll rotola tbo rabbory or olaotlo aotare. 

Tbeco otlff flaebiage are eaoily brokea aad reaeved by tbo abraelvee* 

Tbio io a very eoaveaicat aochiao which ie fbigbly oaltod for tbo 

doflaoblag af each olaplo Iteao like cloeuree* Tbio will aloe cave a 

good deal of Labour coot* Sat tbo blgb coot aad tbo aoa availability 

la tbo iadogoaoao aarket doee atft peralt ao to adopt eacb a aaoblaory 

right at tbe etart* Xa tbo proooat ocbeae# however* aaaaal doflaebiag 

iteelf io eaggeeted* Aboat 4 poroooe will be repaired for thio 

aperatlea* lot ia fataro tbo aait caa owl tab ever to aechaalool 

doflooblag aotbodo ae decor!bod above*

Packing» Tbo f I ale bed gaodo aro peeked ia Ployetheae bag*.

2 . ffiSBBM Lgt

Siace tbio ie a eaall Itea tbe waetogo doe to floob Io aero 

la ceapreeeloa aealdlag* However oeiag corroot blaaake tbie coa bo 

ooatrol led to a vory greet exteat* ttaeb looeee coa aloo bo alalaiee : 

by edoptlag other aealdlag aotbode like a) traaefer aealdlag b) Xaject- 

|ea aotldiagi etc*

Bat tboeo aotbode aro aorc oxpoaolvo* Xajcctloa aealdlag lo 

tbo beet atbod for aealdlag tbie itea* lot* however, tbe aacblao Io 

highly ojftpoaelve oad act coaaoa aad le aot available la tbe Iadogoaoao 

aarket* Xa tbio project coaprceeloa aealdlag techalqae lo eaggeoted* 

Other aotbode of prodactloa ao deocribod above caa be coaoidered ia fati 

ahea tbe aait attalae eacb a ccaaeadlng poeltioa ia tbe field* Tbio 

d l l  oahaaoe tbe prodactloa treaeadoaely aad tbe Laboar coete will be



miniuised. Out much aore sophisticated technology will be a west* 

la tbe preeaat situation loeeee caa be considered to occur 

froa tbe following a) Flash loeet This cannot be completely elininated 

ia coapreesloa aoulding but caa be coatdalled by ueing suitable blanks*

b) Scraps I These are defective iteas efter aoulding*

c) During handlingt Tbe ingredients aay alee bs lost during weighing, 

compounding, mixing etc.

Maximua care ahould be takca to mialmiee the procees loss. The

anticipated process loss is about 10 to ISI la this case.

3. Om X&TY CONTROL MEASURES* Quality is ths surest foundation of

success. Xt is not ths bsst quality that matters, but is the right

quality. Beery product ehould have a certain level of quality, wotih

of its price. By quality what is msant Is a certain characteristics

assigusd to a product. Theee characterietice are Highly variable.

Consistency of quality means, theee variatione are within fixed

tolerance and in erder te keep variatloa the aiaimum, within tolerance,

quality coatrol measures are aeceeeary. Qualify control ehould be

there free the very start of purchase of raw materiale to the final

deepatch of finished producte.

First the raw materials are tested for the desired level of

purity aad thess tssts used not be repeated frequently, once an

agreement with an eetabliehed eupplier has been mede.

Strict supervision of the machinery and processes ars to be

made. Finally the finishsd products are tested according to the 1.5.1 

Procedures. Statistical quality control is followed*



gftwew.ag a i s a#. ,  wuibe^ ,or.-rerecn ves *

No* of Closures 
in the lot

1

No* of Closers* 
to bo selected

2

Poraissibls No*of 
defectives

1

No.of test 
to bs per- 
foraed•

4.......

Up to 3000 to 2 |

3001 to 10000 ISO 4 2

10001 to 35000 270 * t 3

35001 and above 450 • 5

Saa pllaai It if rceoui«Bd«d that at Uait 10% of tho paekagti should 

bo sslscted aad aa equal auaber of closures drawn at randoa from each 

package selected to giro the required auaber of closures in accordance 

with coluaa 2 of the above Table*

Worki»»p»hlp *nd Fl.i.ht The «l*a«r.a shall b. aon-porou*. «v.»ly 

aad saoothly finished aad free frca embedded foreign natter, laears 

of grease or pigpent, aad substsntially free froa blisters, adven- 

titions dust, fibres and loose particlee of rubber* Zn the case of 

plugs, the top shall bo coaceatric to the plunger* The closures 

of each batch shall be of uniforn coldur* The requireaent* for 

Riarnacoutical rubber doburcs are also given in Annexure 6*

B 8 »  .,g>iLLHA^

X* Sterilisation testt Pack sufficient nuaber of prepared closurss 

ia silk or Nylon bag or ia a stainless steel perforated container 

and autoclaves thea at a teaper&tare of 120 to 125°C for 30 ainutes* 

Cool the contents and dry the closures in a hotair oven at 100 to 102*C 

for 2 hours. Cool and exaaine the closures*



prepared eloeeres te velgk eboat 20 great fta a eeaieal flask* Add 

200 al« ef dietiiled tattr ta tbt fiaek* aad cover tbe fleek vitb 

a beaker er witk alaaiaiaa fell abieb baa beea prevt so sly tat bed 

vitb aeetoae* Alee edd 200 ae* ef dietiiled water te eaotker eeaieal 

flatk aad eover tbt fiaek vitb a beaker er vitb alaaiaiaa fail aa ia 

tbe ease of fleet fiaek* Tbie serves ae a eeatrol bleak* Aateeleve 

both tbe flaeke fer SO alaatee at 120 te 129*C* At tbe ead of SO 

aiaatee rtaovt tbt flaeke aad all ea te etaad at reea t sapors tart for

S to 9 boart* Exeaiae tbe eelear of tke extracted eolatioa* Frtstrvt 

tbtst txtracts for ttete la expt* (0)* (9). (10).

9* Fratatatloa Ttett Half fill 20 viale vitb eater free frea 

extraaeoas aatter* aad eeal ia tbe appropriate aaaaer * Ueiag a 0*0aa 

rogalar poiat bypoderaic aeedle, pieree eaeb elee are five tiaee, 

aorael te tbe serfsee, fieebiag tbe aetdlt after every paactare iato 

tke vie}} oaeariag tkat all tbe five piereiage are aade vitb la a 

eirele ef f aa* ia dieaeter aad ae Ofaidletaat frea eaeb otker ae 

poeeible* Tbea reaore tbe aeedle aad eaaaiae it carsfelly far asjr 

eiga of bleat lag* Xf bleat lag ie evideat, dieeard tbe vial aad ita 

eoateate aad eabetitate by a freab oae* Repeat tbe above teat oa 

tke reaaiaiag 19 viale* Filter tke eoateate frea eaek vial tagetker 

aitk saltable eaeklags tbreagk a filter faaael aeiag filter peper 

of a eoatrastiag eelear* Geaat tke aaaber ef fragaeate ea tbe filter 

paper witbeet aay artificial aid*

4* test far sclf-scalabllltr* Half«fiil vitb eater 9 viale fer ekiek 

tke cloeures ars lateatfed* Apply tke eterilieed closeree aad eeal



la the ipproprUtt aaatr* Toko eeeh vial la tern, invert aad 

Ujtct throagh the cl osar a a volaae of tlv equal to tlio volaoe of air 

la the vial by mmmmm of a 0*1 aa regalar polat aeedle (St aa loag) fit* 

tod to a hypoderalc syrlage* Hthdrav tho aoodlo rapidly oad aoto 

whether aay leakage occurs.

5* Accelerated Asolas Toot« Saopoad tho otorlllaod robber olooaroo 

to bo tootod la m theraoetatically coatrolled olrovea aalatalaod at 

a teaperetare of 70 | 1°C for a period of 160 hooro oa that tha rubber 

clooaros ara free froa otaala aad expoeed to air oa all oldoo b#t 

aot expoeed ta light, Rea owe tho eleearee, cool to rooa tcaperotarc 

aad exaalae vieeally•

6 . f t H a t H U H i l - B r t f  H ttfil- Slital *eogente aood aro 

irealae, Barloa Chloride oalatloa U 0t)f Aeet ooo oad Hydrochloric odd* 

Uolag cloaa farcopo traaofer 10 clooaroe to o roaad bottoaod flaoh*

Add 100 al* acotoae oad hoop overalght* Geaaoct tho flack ta oa 

afflcloat roflax coadoaeer, boll aad roflax far •  boaro* Cool oad 

traaofer tho acotoaa extract ccaplotoly froa tho flock to a cloaa 

tarod platlaaa craclblo of ealtable olao by woohlag with acotoaa* 

Evaporate corefolly ta dryacoo oa a etoaa bath aad dry at 100°C to 

coaotoat aass* Add ta tho dried acotoae oxtroct* SO al* of water 

aad 1 to S al* of Broalao aad cover with o watch glace* Allow tho 

voosol to otoad la a aatar bath at bbout 700** a| least SO alaatee, 

roaovo tha wateh*glaee aad hoot coatlaaoaoly wit hoot boll lag till tho 

edhlloa lo alaaot coloarloos* Add 1 al* of hydrochloric o d d , filter 

tho oolatloa oad dilate It to 2S0 al* with woter* Heat the oolatloa 

ta bolllag* aad olowly a ellght exceoe of hot barlaa ohlorlde solutloa.



CMtiaut to boil the liquid for 9 to 10 aiavtti ood oilow it to 

•too* for oao hoar ot 90 to 100®C, Filter tho liquid through o 

oiatersd glon or Silioo cruciblo which hii beea previously wtihod, 

driod aad weighed. Aftor tho filtrotioa hasbeea eoaploted, wash 

tho cruoiblo oad tbo prooipitoto with hot uator till tbo weehiage 

Aro froo froa chloride, dry ot 100®C for oao hoar, oool ia o 

doeiootor oad wight Make o blank dcteraiaatioa with tbo roogeat, 

aeiag tbo eaae qaaatities aad uader tbo eoae coaditioae of test, aad 

apply tbo oorroftioa, if aay, to tbo aooe obtaiaed*

Froo Sulphur ooatoat, % by aaee •  13,73 B
■

Where B«Corrooted aooe ia groae of tho Barioa Sulphate

preoipitato aad

MaMoofl ia graae of tbo oloouroe taboo*

7. PltffltM tlW  11 9l from ..eh  l .t . eat

10 oops iato Zaa pieces* Autoclave tbo pieces for 9 aiaatoe at o

pr.asar. of 40 t* SO kK/rf .jtfc 200 .1  of M i n .  Otae.rd th. fir.t 

extract aad ropoot tbo prooees with aaether 500 al of weter for

40 aiaatoe* Decaat tbe extract, oool oad deteraiae tbo pH with a 

otaadard pH aotor*

0* Ifft h r  Pipette 90 al* aliqaote of tbo

extrected selutioa of tbe eoaplo of eloearoa obtaiaodia expt (2) oad 

tbo ooatrol bleak oolutioa iato two 290 al coaieal flasks, odd

2 al* ef otorek selutioa 11%) aad titrate with 0*0lN iodtaes selutioa 

to tbo firet peraaaeat blue ooioar as tbo oad peiat* tbe differeace 

botwoea tbo two titratioa walaos is tbe teasers of tbo redaoiog 

oubstoaoes ia tbe eoaplo oolatioa*



! •  tVM— liiloB Tnt» Being a suitable coloriaotor cad using

1 ca coll* road percent traosaisslou of tbo aqueouc extrset ob- 

talacd la expt.(2) at 420 nu, using coutrol blaak eolation as a 

roference.

10* Tost far Heavy Metalsf Rea goat e I Staadard Load saint ioa coa* 

taiaiag 0*01 ag* af Load/si» Acetic acid — 331, Freshly prepared 

Nydrogea Sulphide eolution*

/ Pipette 10 al of tbo aqueous extract frea expt* (2) lato a

Ncesler cylladeri add 10 al of bolld asd cooled distilled outer aad 

lal* of dilute colutios of load isto aaotbor Nscclor cylisder* Add 

, 2 si* of acetic acid te eaeb of tbe cylisder** Add 10 si of colutios

of bydrogcs sulphide to eaeb tube* Dilute to 50 al sark* aix cad 

alios to stand for 10 aiaates* Coaparo tbo col oars obtaiacdby wiswiag 

tbe ligbt reflected froa tbo white tile tbrougb tbo cylinder* Colour 

sf tbo aqueous extract tbue trusted should sot bo darker tbaa tbo 

ctasdard*

11* Detcrslsatlos of Hardnosel Perfors tbic tect os a press cured 

rubber club of tbo eaao coapouad as aeed for tbo clocaroe cad cured 

uader tbe ease cosditcse* Tbo si sinus disoseiesc sf tbe d a b  cball 

be 75 x 75 x 6*5 ss* Hardness of tbic ic dotersised using a bard suss 

tester*

1*. P fU H d lU tt l  gt TttliV-AA1 Om* th« rubb*r tU iarti

isto eaall pieces asd eftlgb accurately about 1 grea of tbe easple 

plecee is a Silica crucible* Igsite at 650°Ce25f°C till asbing 

ie eesploto esd cesstast sass le obtaised*

4* m ,m s ^ u J L M L ' 1

Zs saaji cbeslcal Isduetrlec Is addltios to tbo sals product



ee aea^ by ••product* aro tU o  obtained* These e«« bo oithor osod 

os oooh or aoybo osod for aeaufecture of othor useful products* Bet 

oc for thio prodoct ia ccooorood there lo oo forestion of ony 

bye*producte«

5* WASTE DISPOSALi Castes ore olwoyo losses ond thooo oust bo 

dalaieed. Xo thio unit tho aojor portion of woete lo contributed 

by tho flochloge. Those oro qdte uooleso os ooch oloo tho qaeatltlee 

of fleshings oro leoe* But theee floohioge ooo bo oolloctod ood 

otored ood shea o reesoaable quaatlty lo obtained, thio con bo given 

for reclalalag*

BEcnoN.*. ^ lw o ..,A to ,.B |B IT O W  .AMW HHm
The aarhetobllity of tho prodaot lo tho drldag forces behind 

every ladnetry• All the articles produced should be odd oat ot a 

rooooaoble prlco which will fotch edqquete rotara oa the investaent*

The too ooet coaaoaly adopted procodoroe nonely Direct Soloo 

by opoalag depots oad ealee throagh ageate on cossalssloa boale ore 

not applicable for tho aolesof pharaaceatlcol closures. Hero the 

beet aotbod lo to eater iato loag torn ooatrocta d th  laportont 

aodidno aaaufacturee . Wowedoys production of aedldae le Increoolng 

More oad acre aalto oro codag op. A H  theee deaead laereosed supply 

of pharaoceatiool cloaares* Thus. oa for aa thissaurtl nnlt la 

concerned. selling d l l  not n big probloa* Since the eatrepreaeur 

con oapply qonilty iteae at lower coots, ho con coolly oator into 

sech contracts, provided he can supply tho itea according to tholr 

specifleetiene* Aloe he ehoold be prcapt in depatching conoiganeat* 

delivery Arrangenentst Supply by rollway wogoao d l l  be cheeper*



Th« total capital eaployed far the project a«f he divided late 

Fixed capital aad worklag capital*

The fixed capital laclades aaouat spent for parchace ef 

lead* coastructloa ef Wildiag* purchase, crcctiaa aad iactallatiea 

of aachioery >°reHaina?y sssci pre-opcrativ* expeascs $or a f';\

defiaite period which can ba capitalised also under fixed

capital. Fixe* e&pAiat also include* expenses incsi?r«d officc 

furniture aad aachiaeries etc*

l a  the present s c h e m e ®  no expenses i s  incurred © a  l a s a d  and 

Wilding as these are reatod froa an Industrial Estate* Other fixed 

expeaces are given Wloviv

a> Machinery 3,16,800*00

b) Other fixed expeascs 20,000*00

c) Prelialaary and preeperatlve expeascs 20*000*00

Tetal fixed capital 3,§4,800*00

Rounded off te 3,57,000*00

Details ef fixed capital is shewa la aaasxers 

2* WORKING CAPITAL This is to provide fuads far a defiaite period 

for productioa* Ia the present csss it is calcelatcd for 3 aoathc*

This iacludcs iavestaent oa raa aaterial* salaries and vagos, utilitiec 

aad other overheads coasisting of Repairs aad Mslateaaaees oa aachiacry 

Travelliag aad Advert!seacats* Priatitfg aad statioaery, Postage aad 

TClephoao, Rest* Audit fee sad legal charges stc* For tho rest of 

the period Qspital caa W  had froa the calcs of goods produced toy 

the origiaal work!ag capital*



-so.

ths working j m f c  M m n m M m F o z y u c i m s i s  given below*-

Itepi Amount. Rs .

a) tew Material 75,000.00

b) Salaries aad wages 41,000.00

c) Utilities 12,000.00

d ) Other overheads 12,500.00

TOTAL U*b*c *4 ) U lS t H flS S .

Details of working capital eonponents are given in Annexure 2

SECTION.G. FINANCING PLAN,

VC11 thoughtout, logically eoacladed fiaaacial planning 1c 

a prerequisite ia aa iadastrial venture. For tke preseat sekewe 

the finaaciag pica is given below*-

Itew Amount.Rs♦

a) Oca Fuad 95,000.00

bl Loaa froa fiaaacial. Institutions 2,64,000.00

c> Gssk Loaa froa Banks 1,40,000.00

TOTAL 4,97,500.00
• • ■ « a a a s s « a

For tke preseat scheme aa aaoant of Rs.3,57,000 le required 

ns fixed capital and Rs.1,40,500 as working capital. Ho racily aa 

eatrepreaenr caanot aeet all the fiaaacial requireaeatc needed for 

aa iadnstry froa his own pocket. Oae can get fiaaacial assieteace 

frea several coarcec ia order that he is not hcapered by lack of 

funds.

SOURCES OF FINANCIAL AIDS 

1 .State Financial Corporation.■ Thoy grant loan* fr<* Ra.10.000 to 

Rs.10,00,000 to any single concern. They provide 100$ of aachinery



• n .

cost* 751 of build lag coot tad 40% of working capital at 7*551 iatereet. 

Repoymeot ctartc oaly aftar two yoors aad shoald be ccwplcto 01thia 

tea yaarc thereafter.

2. ftyf»,» . a ^ u  Sirtaf •

Provides Hire purchase fociliteiessfor wachioery upto 10

lakho of rupees oa a aorgiaol woaoy dopooit of 20% (10% for

tockaioolly qaaiifiod but uaeaployed). Tho iatorost is 7|f.

Repayment otorts aftor two yooro oad should bo cowploto within 7

yoors.

Hire poroboso facilities ore available for both iadogoaoao ood 

laported wocbiaorios. Iatorost is 7 if  with o poy book period of 7i 

yooro. Tbo focility can ba availed by pledgiog tbo aochincry.

4 .  Commercial Banks <

. Natioaolised books provide laoas for machinery oa 25* margin

aoaey aad 12$ iatorost* Pay bock period ie 3 yoors oad moatbly 

repoymeot storts froa the third moathe. For working copitel, any 

amouat ooo be drawm*

Key loom f a c i l i t y E g i *  for purchooo of row ootoriolo beak will 

odvoncos aonoy oa 25% morgia moaoy oad I4f iatorost* Tbo motorlol 

will bo uader book's lock oad key* Smell oaouats coa be drowa 

occordlag to roqaireaeat.

Bill Discounting focility*- ap to 00% of o acrketed consigaaeat io 

odv&ocod •

5. 9i W U

With o view to further streoalivo tbo ovoilobility of crodit 

to ladustriol Development the Reserve Book hos o subsidiary uader tbe



Biat thi Industrial Oty«lopa«ifet Bank of India* Tha Bank ia authority 

to give all types of financial assistance directly to industriss or 

to other banka and institutions which in turn hslp ths industries.

Thus if a bank loau is rediscounted with IDBI, the interest rate nay 

fall fro* 15% to lO**.

6 . TfatUuM Tyaftt Qj tirfia. ^
The Unit Trust of India alms at tho mobilisation of nonstary 

rssourccs of ths nation* mainly from the middle income group and to 

Villi capital for nation building activities, mostly as industrial 

capital*

p™ funds , m i H B S B U a i  ♦

Ia the present scheme 100% of the machinery cost is taksn as 

loan from Kerala Financial Corporation agsinst hypothscatioa of 

machinery. The rest of the fixed capital is taken by the entrepreneur* 

The working capital is acquired by taking loan from banks. Thus own 

funds amounts to a total of Rs*93,000 and borrowiags come to Ra.4,04*50(

s e c t io n *!!. t jlfiU B B fe tg

There are mainly three stratsgios for pricing a product in the 

domestic market* They are 1) Cost oriented pricimg 2) Competition 

oriented pricing 3) Demand oriented pricings

Ths selection of a particular pricing policy depends on various 

considerations. In ths prssent scheme the cost oriented pricing policy 

is found to bs ths best altsrnative. In most cases the supplier will 

have to supply itsms according to the specifications given by the 

customsr* Im such instances the best alternative ic the cost oriented 

pricing policy* According to this the ssiling price of the frtcn is



fixed bated ea the cost of production* Aa adequate profit aargii 

ia taken* la tke preaeat caee tke celling price it fixed ta ba 

Ri.285/* 10,000 clotures.

*Ecno« a .  a c a a m

*• IU U L a lm u a t m . m V M
ova capital 93,000.00

Net profit 1,09,375.00

•* • Sato of retara oa aax capital 117.7$

2. ,W Pl«>4

Total Pixod Capital 3,97,000.00

Workiag Capital ia<0a«gjLgg-

Total Cfcpltal employed 4,97,500.00

Net Profit 1,09,375.00

• * . Bate of retara oa 22$
capital eaployed

* • ° b n *tt  Tart-artt.

Aaaual Receipts froa calee 0,55,000.00

Nit Profit 1,09,375.00

$  Profit ox Sales Thrn aver. 12.79$

euaeoeoeaea
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mmsdmmjmaaut
Break m i  quantity ft* that quaatity which if produced aad 

cold will give, acithcr a profit aor a loss*

Where P ■ Annual Fixed Costs*

P •  Price / Too of Prodact.

V • Variable oeet / Too*

Total Sale of Product* 8,55.000*00

•sight. 45 Tons.

• *• Average Price / Toa of Product• 19.000*00

M il .m liU t .m l
I )  Raw Materiala 3,00,000*00

ii)  Utilities 40,000*00

iii>D|rcct Labour 1,31,040*00

iv) Selling Expenses 42,750*00

o ^ ^ 5,21,790.00
R.wrf.4 off 8.2X^800.00

. *. Varl.blt . . . «  / To* ■ IX .400.00

rtx.d c»t (r)
Total cost of prodactloa 4,54,000*00

Distribution expeasee 43 .?5Q*0&

. *. Total Ccst* 4*98.750.00

Less variable cost 5*21 *800 .00

✓



P - V

• H;22.Ts«
Tbe Total production

B.E.

45 Toes. 

23.90 Tone*

Break m a  productioa ic About 53% of tbe total productioa 

Xa torus of tbo auaber of closures produced. Total capacity 

30 Millioa auabers.

Break even jroductioa. *2s2S J&iiiSS  

SECTION.J. ECOWCMIC VIABILITY

1. li>terei8. t «

7.5% latcrest oa tsra loaa froa K.P.C. 19,000*00

16% iatsrest on workiag capital loaa 22,500.00

froa coauBOrcial banks _ . -

Total iatsrest ccaaitaeats 42,300.00

2. A f r l U B 1 Y . . fiMlu9raBIf.ll>B*£»

The tera loaa has to be paid back within the prescribed tiae. 

Considsrable aaount on interest can be saved, if the tera loan is 

paid back quickly. Of the total profit approxiaately 25% is retaiasd 

and 75% used to pay back torn loaa. Since part of the aoaey is paid 

back ia ths first yssr, the ability to pay back borrowings will be 

aore, as cash iaflows are higher due to decrease ia latcrest.



a) Aiotul trofit

51,600.00b) Otpm itlioi

c) Available Surplus 1,60,975.00

40,975.00d ) Less 4ruviags

e) Asouit ueed fur reptystai 1,20,000.00

2,64,000.00f > Term leee tu be paid back 

g) Pay back perled •  S iS .It tU .

seen on at. social  benefits

Sscll scale cutcrpricce play a vital role iu tke cocotryIs 

grovtk aad self reliance* Tbic industry along vitk ctker saall ecalc 

industries serve tke nation in several diffrcat ways* Xt le a 

potential source of caployacnt with aiaiaca capital invectacnt* Tield 

profit to tke entrepreneur utc* Tke aaia paints of siflalficancc are

1. Provides aore caployacnt opportunltoc at a lover capital invectacnt

2. Offer a aetkod ef encoring a aore equitable dietributia of tbo 

aatloaal iucctfe Iky brooking aoaepoliee).

3. Facilitates aa cffcctlvo aebllieatioa of reeourcos, of capital 

and eaterpreneoriai skills.

4 . Helps to avoid coagoetion in toons by dicpcrcal of Xaductry.

5. Increasee tke revenue earnings of tbo nation tkrougk taxes, 

exclee duty utc.

6. Bringe personal profitc to tke catroprcacar.

. . . . . . .
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JL* W M M L g  n ,g 2 .A sg ra

A* Ltad and Building

B« Maebinary Not*

1) 12" *  ft" Mixing Mill with

Radnetion goar and necessories 1

2) 10" x IB" Hydraulic Proas
< 4 Daylights) 2

SI Moulds and accessories

41 Compressor for sostl cleaning 1

5) 100 B Boiler with all
Accessories 1

61 Weighing Balances

i ) Pint fern balance 1

ii ) Pan type balancc for testing lab 1

ill) Dial type balanco 2

7) Testing Cfnipseits

i )  PH notor 1

11) Hardness Tester 1

ill ) Thermostatically controlled

air oron 1

lr) Colorimeter 1 .

v) Miscollanoons it on a

Rented* 

Price# Rs*

75,000*00

1,00,000.00

20,000.00

5,000.00

40,000.00

1.500.00 

1,000.00

5.000.00

5.000.00

1.000.00

2.500.00

3.000.00

5.000.00



•SI*

» /r 2,44,000*00

5$ Provitioft for Price EcctUtion 13,200.00

Tii 1 7,51 19,000.00

Treaeportatloa § 2.5$ 6,600.00

Erection cod Inetalletieo •  Si -■ili.Mgt.90,

TOTAL 3,16,000.00

c. SSffiS m m m m m

Teak cod Metore for Veter Sepply 10,000.00

Toole cod Acceecorlee 5,000.00

Office Mechlaery M d equipneats 3,000.00

Peraitcre

TOTM. 20,000.00

1# lotereet oa loco et the rate of 
7i% (for 6 ooathe) 10,500.00

2* Travaillag Expeasee 1,500.00

3* Poetege, Telegren, Telephone 1,000.00

4* Printing aad Stetlooory 2,000.00

5* Advert!eeocat 1,000.00

6* Rent ead Betahliehaeat 2,000.00

7* Other meccllaneoae Expen*• • 2.000.00

20,000.00

TOTAL. FIXED ChPITAb(B*C*D) J. 56.800.00

Round ad ott .U H »222s22 .



£ SSaw SJ5^^ ,o gM £ g«w rs  

<* » 3  MONTHS )

KAV MATERIALS 

SALARIES AND HACKS 

UTILITIES 

OTHER OVERHEADS

75.000.00

41.000.00 

12,000*00 

12,500.00

TOTAL 1,40,500*00



2 .u >  g B m & jx j m m . 

M L M s a u u t  i f m  i  g g g g j .

iI PRICE/EG  
R S. P S .

PALE CREPE RUBBER S . 00
ZINC OXIDE 16.00
STEARIC ACID 10.00
CALCIUM SILICATE 3.00
FIRST QUALITY CLAY 0.50
DIETHYLENE OUYGOL 12.00
PARAPFINXC OIL 10.00

PARAFFIN VAX 5.00

SUUNRR 2.00

M B T  B 20.40

T  M T 26.05

TITANIUM DIOXIDE 12.00

100.00

PROOESS LOSS U O f)

GOST o r PACKING MATERIAL
TOTAL RAV MATERIAL GOST 
POR 3 MONTHS

QUANTITY TOTAL GOST
v — _ _

IN  EQ . R S. 1

5.060.00 46.SS0.00
176.00 2,020.00

59.00 590.00
1.470.00 4.410.00
2,930.00 1,470.00

59.00 710.00
176.00 3.170.00

59.00 300.00

00.00 1S0.00

59*00 1,675.00

9*00 245.00

293*00 3,520.00

12.00 1.200.00

67.170.00

6.717.00

73.557.00

. .U t t l s l t

ROUNDED o rr z t i m s t t



2 . ( 2 )  B B U B &  CF yoaigS- ^gggffSM  * * * z j b b b

B Sq w R Pg iSS____ <*3*,3 MOWTHS )

S^e&nSfiN8 MONTHLY RATE TOTALr o t  r  s a r a r  o r pa y  p e r  month

MANAOBR/TSCHNOLOai OT
•

9 0 0 .0 0 900.00

TYPIST/ACOODNTANT 1 400.00 400,00

l a b * t ec h n ic ia n 400.00 400.00

BACKING 300.00 300.00

SUPERVISOR (1 /S H IF T ) 2 490.00 900.00

MIUL OPERATORS (1/SHIFT) 2 390.00 700.00

BLANK PREPARATIONS/SHIFT) 4 290.00 1000.00

MOULDING (4/SHIFT) 8 390.00 2800.00

OGPLASHIMG (4/SHIFT) 8 290.00 2000.00

BOILER ATTENDANTS (1/SHIFT)
%

PEON / WATCHMAN (1/SHIFT) 2

390.00

200.00

700.00

400.00

TOTAL 32 10,900.00

TOTAL FOR 3 MONTHS 31,900.00

TERMINAL WELFARE B 30* 9,490,00

TOTAL 40,990.00

ROUNDED OFF



(3 ) DETAILS OF WORKING EXPANSES  ON U TILIT IES
(TOR 3 MONIH8)

s & s m c p r

IT O I  POWER RgquiREp

2 H .P . MOTOR TOR PUMPING WATER 1.90
BOILER 0 .00

30 H .P . MOTOR TOR MILL 2 2 .SO
COMPRESSOR 1.50
LAB. EQUIPMENTS? LIGHTING PAM ETC. 2.75  
TOO S H .P . MOTORS TOR PRESS 4 .50

ROUNDED OPT 94 K*
CONSIDERING A LOAD FACTOR OF 0 .0 .THE POWER REQUIRED IS  27 KW,

. * . AVERAGE POWER OONSUMPTION / OAT 450 KWH.
OOST OF POWER R a .0.1 S/KWH

TOTAL OOST OP POWER FOR 3 MONTHS 9 ,0*2 .50

ROUWED OFF 2»i29i22

D * k

STEAM REQUIREMENT / HOUR 90 KO.
STEAM REQUIREMENT / 3 MONTHS 60,000 KO.
1 LITR E OF FUINANCS OIL CAN GIVE 10 KG. OF STEAM.
FURNANCE O IL REQUIREMENT / 3 MONTHS 6.000 LITR ES .
PRICE OF FURNANCE M L R a .l.lQ  / LITR E
TRANSPORTATION OOST 0.09 / LITRE
TOTAL OOST FOR FUEL FOR 3 MONTHS 4.900.00  
TOTAL EXPENSES ON U TILIT IES  FOR 3 MONTHS

( A .  B > il»222*22



2 .(4 ) OTHER OVERHEADS. 
(FOR 3 MOtfTHS )

SL .NO • I T E M  E X P C N S C  R 8 .P S .

X R epairs aad M aiateaaace oa 
Maahiaery •  5$ 4,000*00

/ • T ra v e liia g  aad Advert! eeaeat 3,000.00
3 P r la t ia g  aad S ta tie a e ry 1,500.00

' 4 Poetago, Telephoae, ata 1,000*00

5 Raat 900.00

6 A adit fee aad Legal ehergee 500.00

7 M iecellaaeoae 1,600.00

TOTAL 12,500.00

2 .(5 ) g B E g A T jt t f  AMD I W W T

« c a s  l  m e s e »

1 D ep reciatio a oa M achiaery 1  1SK 11,900.00

2 D ep reclatio a oa other fix ed  C ap ita l 1  10# 1,000.00

3 T o tal D epreelatioa  
Ia te re s t  oa ta ra  ia a a  fo r Machiaery 
•  7»5l

U i K 2 i « .

4,950,00

4 . la te re e t oa to rk iag  C a p ita l

Loaa •  16* Ju H S L S S L

T o ta l la te re e t 10,570.00

Raaadod o ff 10,600.00



» . ^W gM jCS OP TOE PggWCT

- 9 « t _ S E  P«pDQCilsg_rs5,} MSBM.

1 . torkia| Capital 1 ,40 .500 .00

2* D t p m U t l w  12 ,900 .00

3 , l a t w M t  10 ,600 .00

TOTAL 1 ,64 ,000 .00

HEW T* r<* 1  wtcas*

Total lacoao froa Salaa far 5 Moatka 2 .1 » .750.00

Loaa Sailing Coat •  Si 10 ,700 .00

Ia*oa« froa Salaa far 5 Maatka 2 ,05 ,050 .00

W f l T I U H L  I M M 8

A* K M tip It  for I  MMiihi 2,03,050*00

Ba Tttol K ^ t a a ii  tow 3 Months 1 ,64 .000 .00

Profit (Before T m t i o n )  A •  B 39,050 .00



m ak  ooir OF assggpss

IftUrlti aad Vft|«i 1 .44 .000 .00

Utilities 45 .000 .00

Other Overheads 50.000.00

Depreeiatioa 51 .400.00

latereets 42 .300 .00

TOTAL 4 .55 .900 .00

ftaaaded aff 4 .54 .000 .00

s a l e s , ; n9PW-*>p  .ES°!I2J

I m o m  froa Stl«i .  R a .2 * .5/1000

i l s i U M  for 90 Wlllloa (U iw r t i  8 ,55 ,000 .00

U n  Sail tag Coat .  i t  42 ,750 .00

Nat l K « t  f r a  Stlti * ,1 2 ,25 0 .00

Lass coat .1  Production 4 ,54 ,000 .00

CROSS PROFIT 1 ,54 ,250 .00

USaa T u  iacidaaca Pfavlaloa .  30* 44 ,875 .00



6* 

m ■

NO. CHARACTERISTIC REQUIREMENT

X . STERILIZATXQN TEST

2 . EXTRACTABLE MATTER

3 .  FRAGMENTATION TEST

4 . SELF S6ALABILITY

5 . ACCELERATED AGEING

t  • PREE SUPHUR CONTENT,*
7 . pH OT AQtKOUS EXTRACT

S* REDUCING SUBSTANCE IN  m l.

9 .  % TRANSMISSION OT AQUEOUS
EXTRACT AT 420 a a .

XO* HEAVY METALS (AS Pb)
XX. HARDNESS

S h a ll aot seftoa* boeoao tacky 
aad tbero s h a ll aot ba aaf 
▼ iaaal eh aa |*•

No co lo ur e r p ro c ip lta ta  sh a ll 
ba feraed bat fa la t  te rb id ity  
s ty  bs perm itted*

Maxiaea fragaents p eraitto d  
par 100 peaeteres i s  40*

Thera s h a ll ba ao spray of aaf 
fro a  aay of tho c le se ro s .
No laakag s.
S h a ll aot show aay s ig a  of 
ta ak iae ss ate*
0*2% M axiaea.
♦ or -  0*5 to lsra a ca  oa the 
agreed va lee
1*0 Maxiaea*

99*

Te pass t s s t
♦ or - § IRHD to leraace  oa 
agreed ra la e

♦ or -  2$ oa agreed v a la e .



P JL9  SAA. 2 
M - j a W M

I  CHEMICALS AMD 
F I LUCES

I------ 1----
«  •

1

COMPOUNDING 1
•• %

•
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11 INDIAN KXPELLCR WORKS,
A-4, NARODA INDUSTRIAL ESTATE,
MARCUM, AHMEDABAD .

2 ) KELACHANDRA FOUNDRY,
O il NGAVANAM, P .0  • KOTTAYAM.

3) RICHARDSON AND CRUOOAS LTD ., 
ftrCULLA IRON BOOKS. BOMBAY-8 .

4 ) SOHAL ENGINEERING WORKS.
AGRA ROAD, BKAfCXJP, BOMBAY .7 1 .

3 M B L . « g g f 3 f f f

X) HIROSHIMA INSTRUMENTS, BOMBAT.
2 ) SYSTRONICS, NARODA, AHMEDABAD.
3 1 INDIAN ENGINEERING COMPANY, VCKLI NAKA, P .B . NO. IM S * . 

BCSBAT-K.

>VAXLA3LS IN  THE LOCAL MARKET.

m m ja s s s a tu L
1) ALKALI AMD CBEMICAL CORPORATION OF INDIAN LTD.,CALCUTTA
2) BAYER (INDIA) LT D ., 82, VIR NARIMAN ROAD, BOMBAY -1 .
3) M1ND1A CHEMICALS LTD ., WAKEFIELD UOU3E,

11 S W T  ROAD, BALLARD ESTATE, BOMBAY.
4 ) PARA CHEMICALS,

C/O KERALA PAINTS PVT., L1D ..M .C . ROAD, ERNAKULAM.

SULFUR

1 ) ASIATIC CHEMICAL COMPANY,
71, CANNING STREET, CALCUTTA-1.

2 ) SULFUR M ILLS. PV T., LTD .,
23.KAILASH DARSHAN, BOMBAY-7.

1 ) GODREJ SOAPS PV T., LTD ., 
VIKHROLI, BOMBAY-79.



m s j t t u s i

1) A NANO CHEMICALS,
•  HORIMAN CIRCLE, FORT, BOMBAY-1.

2 ) ASHCKA CHEMICAL PRODUCTS,
P-16. 1CALAKAR STREET, CALCUTTA-7 .

3 ) PARA CHEMICALS, ERMAKOLAN.

PIGMENTS
1 ) OOLOUt»CHEM LT D ., PORT HOUSE.

221, DMABHCV HATKOJI ROAD, BOMBAY• !  •

n S M B S l L g g f f g

1 ) TRAVANCORE TITANIUM PRODUCTS LTD .,
P .B . HO. *4 , T V M.

2 ) PARAMOUNT COMMERCIAL CORPORATION,
12-B, PORT CHAMBERS, DEAN LAMB, 
PORT, BOMBAY• ! .

tp m f s m s j r h z  ? ^ a l  co., Pflf LTD 
7 HOftlJX STaEBT, 8CUBAY.

2) HINDUSTAN CHINA CLAY VORKS,
PAPPINISSEIU, CANNANORE, KERALA.

1 ) BUMAH SHELL O IL STQMCS AND DISTRI BOTING COMPANY,OF INDIA LTD ., 
BURMAH SHELL HOUSE,
BOMBAY• ! .


