
UNIVERSITY OP COCHIN 

B .  Tech. Course 

In  Rubber Processing And Technology

A

AND

PROJECT REPORT ON 

3‘IALL SCAIZ SURGICAL 

INDUSTRIAL GLOVES 

MANUFACTURING UNIT 

IN  KERALA

DISSERTATION HEPORT

Submitted by

R . Pranatharthiharan.

Un . Regi No. 5 5 .

In  Partial fulfilm ent of

B .  T e c h ,, Degree.



Sectio n .

A . Introduction

3 .  Market Survey

C . Production Requirement*

D . Process D eta ils .

E .  F inancial Aspeots.

F . Other fixed  A ssets , Pre- X
operative expenses and I 
other overheads. I

0 .  Financing Plan.

H . Cost of Production.

* * #
1 .  Marketing and Sales Expenses.

J .  P r o fita b ility  and Economic I
V ia b ility  X

K . Conclusion.

Appendices.



A.l.IntroducUont-

Rubber gloves protect our fingers froa heat, nechanical 

In ju r ie s , e le c t r ic it y , acids and alkalies  etc*

There are various typos o f  (loves  l ik e , surgeon*a gloves, 

household gloves, e le c t r ic ia n 's  gloves, ind ustrial gloves, rubberised 

fabric  gloves, rubberward-dressing and p o rter 's  gloves, rubber 

post-mortem gloves , fire- resistant gloves e t c * ,*  d i f fe r e n t

types of polymer^ lik e  Neopreme la t x , n it r ile  latex  etc,^ used 

depending upon the performance and aervice requirements o f  he 

fin ish ed  product*

Since , there ex ists  good demand for surgeon's gloves and 

lnduatrlal gloves, production o f  these two types of gloves w ill  be 

p ro fitab le* The function o f  the gloves In  general, i s  to give 

protection  to our fingers* Surgeon 's  glove, proteot fingers of 

Surgeon 's  hands* Industrial gloves provide safety for hands o f  

Billions workers working in  various Jtypes o f  industries*

Following are the main advantages offered by rubber gloves 

e s p e c ia lly  surgeon's glovea and lnduatrlal g&oves in  comparison 

w ith  the fabric  gloves.

( l )  Rubber gloves can be used fo r  specific  purposes* Surgeon's 

gloves and e lectric ian  gloves are examples for th is *  Fabric

gloves are not suitable for these purposes*

(1 1 ) Rubber gloves are h ighly  flex ible  and l ig h t  in  weight*

( i l l )  They o ffe r  more service l i fe *



At S i  gyKLtttttaa 91 C M a p flQ tn -

Though (1 0768  can bo m anufactured  with very l it t le  investment 

on a small industry basis , some large scale units  in  this country 

had almost monopolised the manufacture and marketing o f  these 

products* However, recently much progress has been made in  the 

manufacture o f  these products in  the small industry  sector, because 

technical knowhow is  no longer a problem and a ll  the raw m aterials 

are now indigenously available*

The demand for Industrial gloves and surgical gloves is

steadily  increasing  and soma o f  the units producing these gloves

r  - _______ ----------------------------------------------------------------- .

are working (additional shifted to meet the demand* Though specific

information on the capacity, production and demand o f  these items
»

are no t " V ail  able , based on the performance o f  the existing  u n its , 

i t  I s  clear that there i s  good demand for these products* gyer 

increasing  growth o f  hospitals and Industries permit good demand 

for  surgioal and Industrial gloves*

Aa&atisgjLfinmZ*-

Only 8 *  o f  total HR is  used as latex  for a wide variety o f

?
la te x  goods. The consumption in  foam is  as high as 6 0 *  o f  total < 

la te x  concentrate, makes clear the fact that consumption for the 

production o f  a good number of consumer goods like  gloves i s  as 

low as 3 .2 *  o f  total HR produotion*

Tha production and consumption o f  latex  concentrate In  

between 1 9 6 6 -’ 70 registered an Increase, indicating  the high



demand for latex  products. The consumption o f  la tex  for dipped 

foods steadily  Increased in  between 1966-»70. The below given 

tables corroborate this fact*

stiMlni BCTflttattaR and,, H a  porwn,fr« 

i ftL/to.WLrHfcMr pr,9.flHs,ttga

year 6 4 *6 5  65-66 66-67 67-68 68-68 60-70 70-71

Total rubber *

produotion I 61067 63765 68685  74518  86615  86213 87237

(m etric  tonnesi

Latex

production v 3547  4002  4 18 1  4717 5148 5489 6209

(m etrio tonnes)

Percentage o f

Latex  to total | 5 , 8 l l  6 .2 7 7  6 .0 8 2  6 .3 3  5 ,9 4 4  6 .3 7 8  7 .1 2

Production

(Sourcei In d ia n  Rubber S ta tist ic s  Volume 12 , 3971)

Table showing consumption of la tex  concentrate for dipped goods and

fog** g?£g?Pt*I9. &9 fr t*J- PfgdWttttgfl

Year

1
Consumption for dipped 

goods (Metric Tonnes)

Percentage o f  total 

production \

66-67 67-68 68-69 09-70

1253 1624 2160 2291

1 .2 2 1 .4 8 1 .6 9 1 .7 5

( Sourcet Indian  Rubber Sta tistic s  VOlume 12 , 1971)



There are 31 units  in  Indian producing gloves* (SourcesIndian 

Rubber Directory* 1970) Among them, nine units  are producing elect* 

r ical glovep , Eighteen u n its  producing household gloves; Twentysix 

units  producing industrial gloves and Twenty three units  producing 

Surgical gloves*

Following table gives the demand expectation I f  dipped goods 

other than condoms and their existing  installed  capacity*

Product Denand
1978 - *79

i s s s : : : :s s :

Existing  

Capaclty

Dipped goods other than

Condoms. Tonnes 6 ,0 0 0 4 ,0 0 0 .

Sources From an a rt ic le  entitled wIndian Rubber Industry in the

Seventies1* by Mr. K*M* P h ilip *

Following table gives the consumption of latex for dipped goods

in organised sector**

Yea* Consumption o f  latex in  netrie

tonnes*

68*69 1810

69-70 1941

7 0 .7 1 2157

71-72 2446

72-73 2470

73-74 2854

(Source) Rubber Board S ta tistic s )



From the above mentioned tables it is clear that there le good 

demand for dipped Broods** Since the produotion of dipped goode in
*

general aro increasing year by ysar* gloves production also is in# 

creasing year by year*

The nation is  planning for a speedy development and development 

without industrialisation  is  not possible* Since Indian Industries 

are recording remarkable progress every y ear , there is very good 

demand gor industrial gloves* Many chemical industries are coming 

up every ycar*Uence the demand for Industrial gloves w il l  go on ltt» 

creasing as y e as  go by# The percentage of Industrial growth from 

1951 to 1972 is  given in the following table* From this it is 

clear that* there is very good demand for industrial gloves*

a m  iw  .

»****«***»> i*»»  m + mmrnrnm ■ ♦ »»»> •»«< »»*> »»»»»«  + >• » » * » * * * * • * * * * <

Year Percentage of growth

1951 5 4 .8

1941 109*2

1966 153 .2

/ 19T0 1 8 0 .8

, 1971 186*1

1972 1 9 9 .4

Percen$mga changa in 

1972 over 1971 .
1
1

♦ It

(^ourcei M inistry of Information and Broadcasting* D elh i)

Since the population of Imdia is markimg a considerable growth rat 

a  number o£ hospitals# number of surgeons and hence number o f  operatio 

are increasing steadily* T h is  means that the demsnd for surgeons



gloves w ill  be increasing gradually* Also an enquiry made ia  the 

deaaad position  o f  Industial gloves showed that One unit in Kerala is 

getting orders fro* various industries* fer 20*000  pairs o f  Indus* 

tr ia l  gloves in a week and that unit is not having the capacity to 

■eat the deaand.Vroa this* It is clear that there is good scope for 

starting a s n a il  scale unit on the production e f  gloves with a  capa­

city  o f  10*000  pairs o f c s g t o a 's  gloves and 1 0 ,0 0 0  pairs o f  household \ 

gloves as proposed•'

Jftm art bq \ t a t  i l l * »

Previously these iteas were iaported* Good q uality  surgeons 

gloves are having very good export ptentlal* Tfley are exported aainly  

to the following countries* U .K * ,  U * S .S .R , ,  I r a n ,Ir a * ,  Niger la*France, 

Jordan , P h illip p in es* Ethiopia etc**

From the following table it is  clear that there is good export 

potential for surgeon's gloves*

» m m m m m m m m m m m m - m - m

Tear

m m* m m  mm* m m  m m m m m  m m m m m r n  a»c

Nuabem exported

h i e e e e e e a « e e e a e e « M l * e e M M N |  
• m m m m m m m m r n m m m m m m m m m m m r n m m m r n

(Value Rs*)

1969-*70 $7 *61*849 3340925

1970- *7i 14119332 5579079

197i *  '72 709272 332542

1972**73 323971 239671

1 9 7 3 * '7 4 3477466 1478540

(Soureet Journal entitled  Uonthiy statics of tha Foreign Trade of 

In d ia " , Exports and reexports)



J f r q a t i w

When eeleotlag sites  fo r  locating  the factory , three inportant 

considerations should be kept ia  wind.

( 1 . )  A factory i s  relatively  immobile aad when one* constructed m d /i 

occupied, i t  is  d iff ic u lt  to abandon the s ite .

( 2 )  The impaot o f  pleat location  oa operating costa aad profits  

oan be ooaslderable. Operating eosta nay vary upto 2 5*  or even 5 0 *  

from one looatloa to another* Haturally the choioe should be suoh 

where costs are aot only minimised butalso o ffer  such minimised costs 

continually  in  the future .

(3 )  B u ild in g  occupancy coats are keth large and relatively  f ix e d . 

Between s ites  which o ffe r  comparable advantages in  relation

to these considerations, the choice must f a l l  oa the one whioh 

aaswers as closely as possible these further essential requirements*

( 1 )  Proximity to marketa

( i i )  Proximity to raw m ateriels and Tenders of spare parts , general 

stores items eto,

( i i i )  F a c il it ie s  for transportation (k a i l )  Road and a ir )



( I t ) A v a ila b ility  of sk illed  aad unskilled labour*

(▼) A v a ila b ility  of power, water and fu e l .

(v i )  Satisfactory  clim ate.

Kerala state la  selected since th is  state i s  blessed with 

ample power, water aad large quantity e f  raw m aterial namely 

IR  la te x . So , a  suitable plaoe in  K erala , say, an Indu stria l Estate 

can be considered since it  meets the above mentioned requirements.

I

Following ere the advantages of locating  the factory in  an 

Industrial Bstatet

( i )  Build up areas are available at cheaper rates .

(1 1 )  Undue delay in  getting  electric connection, water etqpply, 

transport f a c i l i t ie s  e t c . ,  oan be avoided.

( l i i )  Reduced overhead expenses.
I II

( l v )  he nearness to various types o f  industries  w il l  fa c ilita te  

infcer servicing .

(v )  A v a ila b ility  ef cheep labour.

Because of the above advantages, the factory  can be looated in  

an Indu stria l Bstate et Kerala*

u « * » n i u * i n n u i a « i



0. 2. SAW .lUraftUft y flT O HSSSS

The raw naterial requirements are calculated on the baaia 

of the follow ing  capacity of produotion.

Product Oapaoi ty/month.

( 1 ) Surgeon 's  gloves 1 0 ,0 0 0  pairs  per month.
e

(2 ) In du stria l gloves. 1 0 ,0 0 0  pairs  per month.

The monthly requirements of each item is  calculated and 

also the respective cost for each item baaed on the formulation 

and w eight, o f  gloves. The weight of a p a ir  of surgeon*e gloves 

is  worked out to be 30 grans and that of industrial gloves i s  

determined to be 400  grams. Baaed on the above aspects, the 

quantity of raw m aterial required per months and their cost are 

calculated separately fo r  suoh type of glove and these values are 

given in  the follow ing  tables.
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M aterials
1

Parts per 
100 rubber.

Quentity 

required 
per aonth 

in  Kgs.

Bait 
Price 

in  to.

per Kgs.

T e l W  

t o .  Pe.

NR Latex 

(Centrifuged

100 W 5 .7 1 0 .0 0

(including
275SP.fO

6 0 *  d r o . ) premicra )

Yulcastab LV 
(S t a b ilis e ) 1 .0 2 .7 5 7 28 .5 7 8 . 6

Zn0 2 .0 5 .5 1 4 1 8 .0 9 9 . 0

TUT 2 .0 5 .5 1 4 30 .61 168 . 30

Vonox SP 0 .5 1 378 24.21 3 3 . 40

(Antioxident)
\

M ineral o il 3 .0  , 8 .2 71 9 .0 7 4 . 5 2

Sulphur 0 .2 5 0 .6 8 9 2 .0 1 .3 8

3 2 1 2 .2 0 .



E A W S . .H I

M aterials
Parts par 

100 rubber.

Quantity 

per nonth 

_  in  Sgsa _  _

Pries  

l a  to. 
per I * .

Talus

in

IR  Latex
/

J ^ J S f T 4 100 2*820 1 0 .0 0 28 , 260

▼uloastab L .V . 1 .0 28 .26 28 .5 8 0 6 .5 5 0

ZbO 1 .6 4 9 .2 6 6 1 8 .0 8 1 3 .6 0 0

Z .D .C . 1 .0 28 .26 33 .06 9 33 .900

China clay 2 5 .0 7 0 6 .5 0 .3 0 2 11 .9 5 0

Vonox D

•

1 .0 28 .26 3 5 .9 0 1114 .534

o.p.y. 1 0 .0 282 .6 4 .4 0 1243 .44

Sulphur 2 .0 5 6 .5 2 2 .0 1 1 3 .0 4

3 3 ,3 9 7  .01



;\

i . .
Cost o f  coagulant

D is t il le d  water (5 0 0  l itr e s )

Re.0 .4 0  per l i t r e .
t

Disporsol LN 30 Kgs.

it. 13/Kg.

For talc  150 Kg. per month 

5 3  paise  per Kg.

Packing m aterial

M ain  raw m aterials cost for  

surgeon 's  gloves.

M ain  raw m aterial cost fo r  

In du stria l gloves.

total

fe. 2 ,0 0 0 .0 0

to. 200.00
✓

to. 3 9 0 .0 0

to. 8 0 .0 0

to. 6 0 0 .0 0

to. 3 *2 1 2 .2 0

to. 3 3 ,3 9 7 .0 1  

to. 3 9 ,8 7 9 .2 1 .



c .3 . mss,.aia .mmm
0 .3 * 1 .

The total land required is  csloulated to bo 700 square 

m etre*. Land and building  ia  taken fo r  rent ainoa in  an In du stria l 

Batate, Built  up area con* ba got fo r  a  lower rant*
$

Tha bu ilt  up araa required i a  estimated to ba 200 aq* 

m etres. Rent ia  fixed  to ba Rs.2.50 fo r  1 metre. And for tha
— — 1 

rest , 500  sq.m etre, the rent is  * e .1 . 0 0  fo r  10 m etres.

Hence the total rent fo r  Land and building  is
e

Bi.550/- per month.

' I

' \



0 .4 .  l i M H B  j « p. , ^ 9 * .  ;r J g ftT O I U B a

The main items of machinery and tqulpment required fo r  the 

produotion of surgical and industrial gloves is  liste d  in  the follow * 

ing table .

3 1 . No* Equipment Numbers. Price per 
item

Totel
fa.

1 M ixer  3 spped, 25 l i t .  
capacity 2*H .P .m otor. 1 N » . Rs. 4 *000 fa. 4 ,0 0 0

2. Ball will-6 pots with 
3 H .P .m otor. 1 ■ fa. 3 ,0 0 0 fa. 3 ,0 0 0

3 . Thermostatically cont- , 
ro ller  a ir  o v e j»6 'x 3  x3 
(3KW) / 1 • fa.1 3 ,0 0 0 fa.13 ,000

4 . Moulds (*ooden formers)

( i ) 75 pairs  fo r  surgical gloves 150 Bs. 40 /-  
per p air . Bs 6 ,0 0 0

( i i ) 75 pairs  fo r  Industrial 
gloves. 150 Rs.40/-per pairfa. 6 ,0 0 0

5* 3torage tank

700 l it r e s  oapacity.

One Bs. 2 ,500 fa. 2 ,5 00

6 . Coagulant tank 
200 l it r e s  capacity. One fa. 1 ,0 00 fa. 1 ,0 00

7 . D ipping  Tank
500 l it e r  oapacity. One fa. 2 ,0 00 fa. 2 ,000

8 . Erection , e lectrifica tio n  
&  Transport charges

% /

fa. 2 ,5 00

O ffic e  furn itu re , small balance. fa. 7 ,0 0 0
\

* fa.47,000



As testing  equipment fo r  latex  prodnote are very costly i t  is
/

advisable that surgical products which require quality  standards 

are tested separately in  recognised testing  laboratories once in  

a week or go. i

Hence the total oost of plant and machinery ia  worked out 

to be b .47»000 /- »



o .5 .  w w a  O T u p r o t m n a

Following table given the man-power requirement* fo r  product­

ion  of 1 0 ,0 0 0  jialrs of surgical gloves and 1 0 ,0 0 0  pairs  of indust-
*

r ia l  gloves per month. Single  sh ift  o f eight hours is  proposed, 

to be su ffic ient  to meet the above production capacity.

S I .V o . Occupation o f  Personnel Salary in  
b . ffiJbers Total

b .

1* Chemist cin Technologist 800 800

2 . Clerk/Typiot 3 0 0 1 300

3 . Skilled  worker fo r  
compounding section 300 300

Por Dipping " 3 0 0 I 300

For drying 300 300

For Vulcanising  " 300 1 300

4 . Storekeeper/Accountant 3 0 0 1 3 0 0

5 . Watchman 200 1
*

200

6 . Unskilled workers 225 7 1575 .

4 ,6 7 5 .0 0

Other Benefits  (20£ ) 9 3 5 .0 0

Hence Total Salary/Wage per month 5 ,6 1 0 .0 0  
■ a a a a l  m a x



Utllltlaal

The main u t i l it y  requirement0 are water aad power*

(a )  Water le required for washing and cleaning the moulds, leaching 

tbo surgeon1* gloves and for toilet and bath rooms*

Hence 100 Kilo  litres/m onths at a rate o f  0*55  per k ilo  litres 

is  required*

Hence the cost ie k f 5 5 /*

(b) Electrical n a i i l > « M » f  » .  (Powar consumntIon)

Powar Is required to ran the 2 .H .P .  motor of tba s ix e r , 3 H .P  

wotor o f  tba b all w ill aad alao tbe electric  a ir  oyen,

I : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ; : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  

No, ZtsB, KWjt boar

U  Mixer 1 .4 9 2

2 ,  Pot M ill 2 .2 3 8

3 ,  A ir  Oven 2 .0 0

4 ,  L igh ting , fan, e t c .,  4 ,0 0

5 ,  Water pump 2 .0 0

T o tal 1 1 .7 3 0
■ I M U K I I

■ay 12 kwh.1

Por 8 houra (la )  for one day •  96 kwh

Electrical coat is  0 .1 8  per u n it .

Hence fer one month (say  25 working days) 2 ,4 0 0  kwh o f  power 

is  required .

Hence tbe cost for power consumer is  2 ,4 0 0 x 0 .1 8  a Rs.432.00 

Hence the total cost for u t i l it ie s  le

(1 ) Por water - .  •  fe. 55/-

(2 ) Por Power - - - fe.432/- .



a w m

The menufacture of dipped or aeamleaa robber articles  ie  e  w r y  

eld industry . U ntil the advent of le t e x , the prooeee consisted breed- 

ly  of dipping  e  suitably shaped f o m e r  in  e  solution  o f  rubber in  an 

orgenlo solvent, withdrawing i t  et e  very alow rete , drying and julca-  

n ieing  the d e p o s ite n d  f in e lly  removing the fin ish ed  artic le  fron the 

sarfece of the former.

A  single  d ip  was sufficient  fo r  producing vexy thin  a r t ic le s , 

bat in  the oeee of heevy ones the dipping and drying operatione had 

to be repeeted several tlnee . The solution used was of high vlecoalty , 

yeat i t  contained a  very smell percentage of rubber; consequently the 

usage of solvent was high , end as the methode available  fo r  solvent 

fecovery were extremely in e ff ic ie n t , i t  was not surprising  that when 

latex  became oommeroielly available attempta were made to use i t  in  

place o f  rubber solution .

The epeed of manufacture la  undoubtedly the most important 

benefit derived from the use o f  letex  In  pleoe of rubber solution .

The m ajority of a rtic les  oan be dipped, d r ie d , vuloanised and stri­

pped In  e  * * a l l  f r a c t i o n o f  time required by the old prooess. This 

means that the fewer formera a re n e e d e d  end ao space and capital exp­

enditure ere reduced. The equipment necessary for the manufacture 

o f  dipped artic les  from letex  oan be very eleborete end ooetly bat 

reasonably satisfactory results  oan be obtained with the eld of 

quite simple epparatusi th is  i s  not the oaas with rubber solution . 

F in a lly , latex  lends_.itself  to the production of certain  artiolea  

which would be extremely d if f ic u lt  to manufacture from rubber eolation.



yisRVut

Thla la the simplest and the_earliest  of a l l  dipping proce­

sses , consisting  of immersing a  former I n  the latex  compound, with­

drawing i t ,  aad drying  the depoalt adhering to the surface. This 

i s  d ip p ing  without the assistance o f  any ancillary  a ids  saoh as coa­

gulants . A deposit forms by virtue  o f .th e  v isco sity  of the latex  

aad of I t s  tendency to wet out the former. Straight dipping i s  usn- 

a lly  practised aa a  multi-dip process, allowing p a rtia l  or oomplete 

drying  between the successive d ip s . The thickness of the composite 

deposit i s  aproxlmately proportional to the number o f  d ip s , as is  

indicated in  the Appendix I .

The speed at whioh the former is  immersed in  latex  i s  not 

c r it ic a l , but i t  i s  important fo r  the f ir s t  oontact between the 

former and the surface of the flu id  to be made slowly to avoid tra ­

pping a ir  bubbles. The speed of withdrawal, must, however be con­

tro lle d , to that it  does not greatly exceed the rate at which the 

excess of latex  drains from the surface o f  the former back into the 

dipping tank .

The thickness o f  the depsoslt produced by a  single straight d ip  

depends on many factors* suoh as the v iscosity  and solids  content 

o f  the la te x , the surface on which the deposit I s  produced, the sphsd 

of w ithdraw al,_the  temperature of the la te x , the temperature of the 

foxmer, the hoaldity o f  the_ surrounding atmosphere e t o . ,  Therefore 

in  spite of I t s  apparent sim plicity , th is  process is  not an easy one 

to control i f  absolute uniflrm ity o f  quality  I s  essen tia l. Further 

more, with an article  o f  complicated shape such as a  glove, it  is  

almost impossible to obtain an even thickneas. Consequently the use



of th ia  proceas ia  mainly confined to the manufaoture of prophyla- 

otioa and fin g er  cots, artic les  of aimple shape which cannot satis­

fa cto rily  he produced hy anyother method. On completion of d ip s , tipa 

of formers w il l  carry drips of la tex . I t  is  su ffic ient  merely to 

invert the formers and allow the drop flatten  out and spread.

I?). qiBBigg  ,**& ,•&?■  .^-d .0*

.V T W r f K W  *9  This *«thod  employs m aterial a

which have a Coagulating effect  on la te x ,_  such aa aoida, mainly_ 

accetic and formicj and salts  of certain m etals , usually dalcicn  

nitrate  and c a lc im  chloride. In  carrying out the process, the 

fo i» e r _ ie  dipped in  a  solution which containa one or more of the 

above-mentioned m ateriala and i a  then immeraed in  the latex  compound, 

the action of the Coagulant cauaea a _relativ ely  thick solid  depsot 

to congeal on the surface of the former. The thickness of that 

deposit builds up very rapidly  at f ir s t ,h u t  Coagulating action slwwa 

down progressively as the thickneaa of the Coagulnn increasea. 

Generally the time of immersion in  latex  does not exceed 30 aeGonda. 

I n t h e  alternate method, the former oan he dipped into the latex  

compound f ir a t  and then into the Coagulant hath.

The nature of th is  variation  of thickness with # w e l l t im *  

ia  explained hy the auppoaition that deposition  proceeds by_a  mecha­

nism which Involves the d iffu s io n  of the coacervant out from tha 

former together with the simultaneous consumption of ooacsrvant as 

deposition  proceeds.

The figure i s  given in  Appendix I I .

The attendant disadvantages encounters in , in it ia l  

immersion in  coacervant method, we non-uniformity o f  deposit , to­

gether w ith  a  tendency fo r  the deposit to alip  o ff  the former dur- 

in g  withdrawal unless the shape of the former precludes t h is . The



tendancy to slippage i s  due to the presence of a  film  of liquid  

between the deposit and the former. T h is  film  of liq u id  derives 

partly  from the layer o f  coaoervant In i t ia l l y  present* and partly 

from serum which is  exuded as a result o f  syneresls.

frregraiqa . t a  ( ° r >

The disadvantages of the anode process are overcome in  this  

Teague Process. In  th is  process^ the former i s  f ir s t  immersed in  

la te x , and is _th e n  withdrawn, immersed in  t h e C o a c e r v a n t .w it h -  

drawn, then immersed in  the la t fx  a  second_time. The former is  

allowed to dwell fo r  a  time which i s  determined by the fin al thick­

ness of the deposit required fo r  industrial and surgical gloves.

The variation  of thickness w ith  dwell time i s  very simi­

la r  to that observed when the in it ia l  immersion is  in  the coacer- 

vant except that the deposits tend to be a l i t t le  thicken because 

of the in it ia l  film  of rubber.

A coagulant prepared acoording to the follow ing  formula 

w ill  be found satisfactory!

Methanol .......................50

D is t ille d  water.......................27

Calcium nitrate  .................... 20

G lacial acetic acid . . . . . .  3

The follow ing  may be used either  as build-up or f in a l

f *
1 Coagulants!

■29*, W p *. «L.si&p.£i&a

Calcium chloride - - - - 20 

Ethyl abohol (denatured) - 80



3Q i S iIq Ih il

C alciu* N itrate 30

Sthyl alchol (denatured) ^70

S t ir  u n til  completely dissolved 

For inproved vetting , add either  o f  he follow ing  at ± to 

on total vet basiat

(a ) Octyl alcohol (2  - ethyl hexanol)

(b ) Isepal Co-630*

Wetting v i U  also be improved i f  coagulant 1a stored 

for 7-10 daya in  a t ightly  d o s e d  container at room tenperaturo.

I t  ia  alvaya d f f l c u l t  to coat sharp edge a, but the Anode 

proceaa is  much adapted than the Teague* P ly  aeparation v lll  

only  occur in  the Teague proceaa i f  the coagulant is  not dry 

before the next latex  dip la  aade. The degree o f  coagulant dryness 

ia  obaerved as fo llo v8i

Gilatoning appearance - Too vet

Dull sheen 0 *  K

Shiny Too dry

Slippage v l l l  o c c u r * e n  using the Anode process i f  tho 

coagulant Inversion Is  deeper than the latex  immeraion*

(3 ) PiflPia S  tilfih thg oJ,A ftf Stag - WWOfflft WBBAft.il-

Under this heading comei a ll  dipping proceasea utilia in g  

the chatabliaing action of the Zinc - aeunonla complex. The conplex 

fora a vhen Zinc Oxide or certian  Zinc  a t d a  cone into contact v it h  

an aqueoua aolution o f  ammonia. Though aeveral compounds are 

a v d l a b l e ,  the fo llo v in g  is  p articularly  a n  effective  onet-



Parts by weight 
Zinc Oxide 20

Ammonium Benzoate 50

28 Bo* Ammonia 140

Shis mixture is  added to 1800 parts by w igh t  o f  n o m a l

la t e x . Bis latex  so compounded does not thlcksn to any appreciable

exten t , bat becomes heat sensitive , coagulating instantly  above
o

theofc c r it ic a l  tempearture e f  7 8  c .  A former dipped in  this 

compound need only  be subjected to a temperature o f  a boat 80- 90° c 

for  a  very short tiiw to wagulate h ed sp o sit , I t  oan be dpped 

again  and the operation repeated until the 4 s s ir e d  thickness is  

build  up*

There are substances, both organic and inorganic, * i o h

are aapable o f  exsrting a  coagulating action on latex  at elevatsd

tempeartures only . These m aterials can be incorporated into

la te x , usually  bringing about an appreciable increase in

v isco sity , the resulting compounds remaining flu id  at temperatures

upto about 5 0 *c , bat coagaalating rapidly a t  8 0 ®c - 90°c . By

employing heat sensitive compounds In conjunction w ith  heated firmer*

in d u strial  gloves o f  considerable v a il  thlcknsss can  n a d ily  be

produced, Amnonlmum sulphate, ammonium persulphate) diphenyl

guanidine and Z in  »-ammonia complex are examples o f  heat sensitising

agents . As the contlnous dipping of hot formers w ill  bring aboat

an Increase in  the Temperature o f  the d ip p ing  tank, cooling jacket

o
I s  necessary, so ■ to m aintain the temperature at 14-18 c .
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All the compounding ingredients are added to tke latex, 

which Is then kaated to aekleva a decree of prevuleanisation. 9 m  

compounding details are £ven undar tke section, namely "Compound 

design*" Tke level of prevulcanisation will be determined by tke 

balance of quality and eoonomy vkiok is required. After cooling, 

the oompound is matured for a few Ays under gentle*me%** agitation, 

during vkiek time all air bubbles should be completely eliminated* 

From tfcis stage onwards it  in important tosse tkat no a ir  is drawn 

down into tke compound, othervdse pinkoles and grosser defects will 

find tkelr way into tke finished product* Care must be exercised 

when stirring, pouring daaerated latex. Maturation gives processing 

advantages suck as uniform viscosity, stronger gel, and uniform 

vulcanisation of product* Matured mixes are cooled to approxi­

mately 20®c and prior to filling tke dipping tanks, tkay are 

strained tkrcugk a 80— 100 mesk nylon or stainless steal gauaa*

(i i )  Pretre»tg.ent of. fpriigr al­

ike formers *re cleaned, wasked, kaated and tkan dipped 

into tke coacervant solution. It  is inportant tkat the layer of 

coacervant skould be uniform over tke surface of any one formerj 

tkisiaqulres attention to the <S.eanline33 of botk tke foraer and 

tha bath of solution*

( H i )  inaaialaB of tQrrmi-

Tko iansrsion rate skould be aifficiently slow to prevent 

air being d rawin into tke bath witk tke former, hft sufficiently 

fast to maintain tke neniseus surrounding the former in a convex - 

to-air condition* I f  the speed of inversion is not uniform, 

thicker bands tend to form during the periods of slower immersion*



»

In n ersio n  speeds o f  the order o f  3  to 6  feet  per ninuto are 

usually  found to be acceptable. I t  Is  advisable to lnnerse the 

forner so that the latex  level conea above the coacervant l e v e l . In  

this  w ay, slippage of tke deposit  o ff  the firner during subsequent 

removal say  be prevented. Further raore, the formation o f  skin end 

coagulun by anaxcess coacervant d iffusing  away fron tho top o f  the 

former i s  also prevented.

lily?

Die diration o f  the  dwell period w ill  be cfeternined by the 

thickness of deposit required in  relation  to the stability  o f  the 

la t e x  and the potency and quantity of coacervant held by the form er. 

DtofLl tines o f  the order o f  the order o f  1  to 5  minutes are common 

for  produotion o f  industrialckoves .O f course, i f  dipping la  being 

oarriod out without the aid o f  a  coacervant, then no period o f  dwell 

i s  necessary*

(v ) Wlthdrawii-

This is  conuonly carried out in  two stages* Ike firmer is  

f i r s t  withdrawn about one inch  after some 10 or 20 second dwell} 

withdrwal i s  then  conpleted after  tie w aainder o f  he  (Veil tine has 

olaspsed* Die reason fo r  this procedure is  sinply  to provide a thin  

f i l n  o f  rubber at the top of the article  fron which the bead nay 

be subsequently a ile d *

Withdrawal should take place slowly* For coagulant 

d ip p ing , speeds o f  about 1 to 2 feet per ninute are usually  satis­

factory*

(v l )  I nversion t-

I t  I s  chsirable to invert the withdrawn fo m e r  through ISO0 

i n  order to ensure dispersal o f  the drops which inevltablv  f o m  at



tke lower extrem ities o f  tbs deposit* Rotation Is  usually  continued 

tkrough a fu ll  revolution*

CviiX Dryingi-

Die order In which thase operations take place (namely, 

drying, leaching, beading e t c . , ) nay vary* Drying nay be effected 

by direct gas heating, by electric heating elements together with 

forced convection, by hot air, or by live steam* Heating with live 

steam offers a very satisfactory method of drying, since it  fulfils 

the conditions for the slow but steady evaporation of water* For 

economic reason hot air ovsn may be used for this purpose, at a 

tempearture of 80-l00°c so that beads or rings can be made*

(v lii)  Beadingi-

The process of beading involves the rolling dovn of tha 

thin file  of rubber which has been left for this purpose while 

the article  is still on the former* It  may be done by hsjid or 

automatically be means of small rotating brushes er rollers*

Deposits from lightly prevulcanised or unvulcanised latex retain 

sufficient of their self adhesive tadcto enable this operation to 

be carried out without the aid of an adhesive* This operation is 

performed when the deposit la still partly moist since it  ensures 

good adhesion, necessary to prevent the bead unrolling after 

vulcanisation*

(lx) Vulcaniqationi-

Unless pre-vulcanised latex is used, tha dipped articles i r  

must be vulcanised before being stripped from the formers* vulcani­

sing with hot water offers many advantages and is widely used.

The exclusion of air prevents oxidation and the intimate contact 

with the heatlr's medium produces uniform results. By making a
# •

provision for a continuous tilmim o f  water, extraction of water



soluble m aterials and vulcanisation  can be carried out at the 

same time thus saving the time and effort* Hot air  vulcanisation  

is very popular mainly owing to its sim plicity and low cost of 

equipment* High temperatures can be used for rapid vulcanisation  

and gradual temperature rise  can be arranged to remove any traces 

of moisture that may s t ill  be present in the deposits* The equip* 

ment is just an oven used for drying the latex deposits but w ith  

higher temperature* Cure time is  approximately 25*30 minutes at a 

temperature of 130c for industrial gloves* And for surgical gloves* 

the cure time is 45 minutes at 100c*

(!) PyHitiagi-

Dusting is necessary in order to prevent the article  sticking 

to it s e l f  after reiDval from the former* Dusting p o i&rs9 like

clays and talcs may be used for cheapness* Zinc sterate is preferred

where appearance is o f importance since it dissolves in the rubber 

and yet at the same time inhibits surface tack in the finished 

product* Other dusting media include starch and lycopodium powders*

Anyhow* talc is most commonly used*

(£11— stripping*-

Since the production is on a small scale*stripping  is done 

by hand* Gloves are stripped by hand* the operator gripping the 

edge of the gauntlet and pulling  it over the palm and fingers* The 

pulling  operation results in the gloves being turned inslde«out* 

so a reversing operation must follow*

(X I I )  U a c h in g  or Washlngl-

Leaching with water is necessary in order to remove water*



soluble  serum residues , residual coacdrvant and surface-act ive 

substances* Tbe effect  is to Improve the feel o f  the product as 

w ell as its remitance to water absorption and to b agding* Leaching 

is  done for surgical gloves either after  dipping or after vulcani* 

sat ion* This is carried out in hot water for 3-30 minutes*

Unleached gloves can be tacky and may be d iffic u lt  to store because 

the traces of coagulant on the glove surface are capable o f  absorbing 

moisture making the fclove wet*

U U l )  gtfffrs* (Roughening and Halogenatione)

Untreated latex gloves are d iffic u lt  to slip  on hands and for 

this reason the glove surface is usually treated with a sdution of 

chelorine or Bromine to obtain  a non-grip surface* The glove is 

made easier  to put on and take o ff* The prodess is carried  out by 

immersing the glove for a few seconds in  either chlorine water* 

bromine water, sodiumhypochloride solution or sodium gypobromite 

solution* Halogenation may be conveniently combined with roughening 

processes which make use of shot-blasted formers* for the deposit 

s t ill  on the former may then be dipped into halogenating solution* 

dried , removed from the former, and turned inside out* whereupon 

roughened and halogenated surfaces w ill  be in their correct positions*

After washing and surface treatment, gloves are dried 

in tumbler driers  though which hot air  is  circulated* Drying 

temperatures are normally in  the region of 40«60c , depending on the 

thickness o f  the gloves*
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Visual inspection followed by an inflation  test for pin  holes 

is usually  su ffic ient* 100)1 inspection is carried out for 

surgeons gloves and industrial gloves*

PRINCIPLES OF COMPOUND DESIGN

■ULfihqAst °<  ppI t m h -

Most latex dipping is at present carried  out with coapounds 

which are based upon Natural rubber latex* Either unvulcanised or 

prevulcanised latex aay be used* The latter  is especially attrattiv* 

for this a p p lic a t io n  since it is far aore convenient to vulcanise 

latex in bulk than when it is in the fora o f  deposits upon innum* 

erable form er*. However9 deposits froa prevulcanised latices  tend 

to be o f  lower tensile  strength# elongation at break and tear 

resistance than are f ila s  which have been vulcanised after deposition 

The resistance of prevulcanised filas  to grease and o il  is also 

inferior to that of post*vuleanised f i l a s .  C learly , a balance has 

to be achieved between econoaics and perforaancef ( i e )  between the 

cost saved by using prevulcanised latex and the depreciation of 

properties which accoapanies it* The usual procedure is to p a rtia lll  

precure the latex coapound to a level deterained by the aaxiaua 

depreciation of quality which can be tolerated* The balance of cure 

is  given after deposition and drying* The thicker the a r t ic le , the 

greater is  the level of precure which can be tolerated. Hence 

prevulcanised latex is used for industrial gloves and centrifuged or 

ereaaed latex  is used for the production of surgical gloves*

Synthetix latices generally have not found much application  

in  dipping processes* The aain  defect is their inferior w e t ^ e l  

strength*



(2 )  P U n « » « i M  iB «a t ii«  A l l  the compounding ingredients are added 

a* emulsions aad dispersion** Both high spaed colloid a i l l s  aad 

slow-running b all  a i l ls  ara suitable for th is  purpose* Water aolu- 

hie  easeiaates and a llg iaates  are also vary powerful d ispersing  agents* 

Dispersol U (  is  u s e d ,a s a .s tab i l i ses * Xt is an  ICI product*

131..rAUtM m i.folfaaiiiig

Snail quantities  e f  f i l le r s  and Softeners nay be addad in  erder

te nodify  the properties o f  the dried , Vulcanised deposits and te

reduce costs* F il le r  additions ahould never be larg e , and a maximum

loading o f  20 parts per 100 parts o f  polymer is  su ffasted , €hina

alay  is nsed for Industrial g loves . The stiffening  effect  o f  the

f i l l e r  is considerable aad nay have to he offset hy the addition e f

a  aoftener such as m iaeral o i l ,

Softenara ara prepared as eaulalon in  w ater ,

A typical formula is as fo llo w s!*
Parts

(a )  Light mineral o il  47

O le ic  a c id , )

(h ) D is t il le d  water 48

0 ,8 8 8  Ammonia solution 2

(n )  is slowly poured into (h) while  tha latter ia agitated with 

an agitator , Aa eaulsion  is obtained ,

11). S t i f e H l u m -

Very small addition  of either proteinous or polyethylene aside 

condensate atabillsers  are recommended (Vhleastab LW) for the nain  - 

tenance of latex s t a b il it y .

Snail additions of potasiun hydroxide are usually  made te 

dipping compounds which are based upon ammonia preserved unvuleanised 

natural rubber latex* The main function o f  this  is  te m aintain



the a lk a llv ily  u d  therefore tha sta b ility .

(5 )  Ant ioaildant■ I -

Antioxidants should always be includedin dipping forawl at ion,

because o f  tha thinness of tha rubbar f i la s  to bo produced. Phony1

Bota Naphthyl aaine (Nonox D ) ia  used for industrial g loves . For

sufgieal gloves aixture o f  styaranatad phanoia (Nonox S P ) * Following

is the foraula  for dippers ion o f  China clay  aad Nonox D .

Nonox D disparsion  20#
Parts by weight*

Nonox D 50

China clay 50

D ispersol LN 3

D ist illed  watar 147

Ball B ille d  fer 24 hours*

(6 )  teU-TstPfLs

Zinc O xide  is used as an  activator.

Z n O  i40%  Dispersion) Foraula
Parts by w eight.

ZnO 100

Disparsol LM 3

D is t ille d  water 147

B all a ll ie d  for 24 hours.'

(7 )  Vulcanising agen tI.

Sufphur is u itd  as ths vulcanising  agent* Following foraula 

is used for tha preparation o f  50% disporsion of sulphur*

Sulphur 50% dispersion

Parts by weight*
Sulphur 100

Disparsol LN 4

D is t ille d  water 96

B all m illed  for 48 hours*

U )  t e g flt s r t M .i lr



U ltrafast  accelerators arc used for t h *  purpose. Zinc diethyl 

d U h i o  Carbaaade, (Vtlcafor ZDC) or Tetra*ethyl thiuraa disulphide 

(Vuleafor TUT) can ba used*
4t

Vuleafor TMT (5 0 *  d lip tr iio a )

Zt i s  s o m times necessary to i&ertait  tho v iscosity  o f  tho latex 

bath , • specially  in  tho straight dipping process»where the thickness 

o f  the deposit depends largely upon the viscosity  o f  the lates*

Methyl Cellulose aad sodiua carboxyaetayl cellulose are recoaaeaded for 

this  purpose# especially  the aediua viscosity  gradea*

Colour is added to th* foraulation as required. For Industrial 

gloves* carbon Blaek is added as a  p igaen t. Zt is added as a  dispersion 

Based on the consideration discussed above* The following formula 

is h a s  arrived  at for production Surgeons gloves*'

Vu leafor TMT 

Dispersol LN 

D is t il le d  water

100

2

B a ll  a llied  ior 24  hours*

(a), y u m i itx

Natural Rubber (as 60% latex)

20ft Polyethylene Oxide condensate

Parts by weight* 
dry actual. 
100 167

dispersion 1 5

(Valcastab LW)

50ft Sulphur dispersion

50$ Tetraaethyl Th iu iraa  disulphlde 

( Vulcafor TOT)

50ft ZaO dispersion

0 *25  0*5

2*0

2*0 4*0  •

4 *0



2.5 

6 ,0

- ... '.T'.yg

Zt w ill  be noted that the fornulation for a  surgeon 's  glove 

contains a  very lev level o f  sulphur but a high level o f tetre •■ethyl 

thiuraa d isulphlde . Tbe prlaary purpose e f  this  combination is  te 

achieve a natural rubber uuleanisate of outstanding heat resistance* 

for such gloves have to withstand repeated ster ilisa tio n  at tempo- 

ratur o f  1 0 0 *C or above. A secondary characteristic  o f  the curing 

combination used in th is  surgeon's glove formulation Is that it  pro­

duces a vulcanlsate of rather low Modulus* The Modulus is further reduc 

by the addition  of a snail quantity of Mineral o il*  Rigb-nodulus gloves 

ars generally  unacceptable to the nedlcal profession, as they iapose 

a  considrable strain upon the surgeon's hands*

Following is  the fornnlatlen proposed for the production of Industrial)

gloves*

g « . ' = i - i i M . . , . ■---- --— ..................................... . - --

Parts by weights

dry Vet
(actual)

60% Centrifuged NR latax 100 167

20% Stabiliser  (VitlcastabLV) 1 .0 5 .0

50% Sulphur dispersion 2 ,0 4 .0

50% ZDC(Vulc»for ZDC) 1 .0 2 .0

40% ZnO dispersion 1 .6 4 .0

50% China clay dispersion 2 5 ,0 5 0 ,0

20% Nonox D dispersion 1*0 5 .0

•

20% d ispersio n  Nonox SP (nisture of

styrenated Phenols) 0 *5

50* M ineral o il  d ispersion  3 ,0

Total so lids  content of bath % 57*7

Caret Minutes at 120*C  in hot a ir *  40



25% Carbon Black dispersion  10*0  40*0

^ure! 30 Minutes at 105# -110*C

Product d iv ers ificatio n  is possible  for this  plant as a number of 

products coming under the Category of dipped goods can be manufact­

ured easily  by using  the same equipments and raw materials but by 

changing the former whereever necessary* Vor instance the plant can 

be used for producing household gloves* e lectricians  gloves* rubber 

bands* finger tips* etc** by the same dipping process* Since there 

is  very good export market for finger tips and household gloves d iv ­

e rsifica tio n  can be effected to include these itemsalso in the 

production scheme*

B B M H  Jrt tfl1-

The process loss for surgical gloves and Industrial gloves is 

normally found to be about 14* The process loss can be minimised i f  

proper q uality  control measures are undertaken* following is  the 

list  o f  defects  commonly met with these defects can be re c tifie d  by 

taking proper control measures*

Defectst Causes and remedieg*

11) P in ho les . craters aad bllsterst

Probably the largest number of defects encuountered in gloves* 

come under this  heading* The usual cause is a ir  bubbles entrapped 

in  the latex* The remedy is to allow iu ff ic ie n t  time for the air  

bubbles to r ise  out of the latex* and them to scavenge the surface 

o f  the bath with absorbent paper or a float* Pinholes also may be 

Caused through particles of d irt  and dust settling  on the former*



U )  W t t t in g g  :

Thia  tern la applied to th* foraatlon o f  liquid  filas  or webs 

between adjacent foraera or between adjacent parta of the sane  foraer 

notably between the aeveral fingera o f  a glove foraer. The cauae is 

(obacene^ bat ia related to the autface free energy of the latex  con- 

pound. S ilicone  antifoaaing agenta or 2-ethylhexanol can be uaed as 

antiwebbing agents.

(31 "tttd cracking*-

If  occasionally happens that cracking of the deposit occurs 

during drying out. T h is  appearance is then rather like  that i f  drying 

■ad. hence the origin  o f  the naas** The cauae of this  defect is that 

the Wet gel strength or cohesive strength of tht drying deposit 

is  insuffic ient  to aupport the forces of contraction which are induced 

through drying.

[j\ BU n k

These a r i  usually caused fay traces o f  grease upon the surface 

o f  the former* Attention to the cleaning o f  the foraer is required*

(?) WlPY dtttttlfl*

The usual cause is skin on the surface o f  the latex bath* Such 

skin  nay be formed by evaporation o f  water from the surface or by in* 

completely dried coacervant solution running dotm o ff  tho surface o f  

the former# Coacervant# which dry down to non-hygroscopic film  such 

as eyclohexyl ammonium acetate one rather easier to manage than thoee 

which give hygroscopic films* notably the calcium salts*

a b i l i t y  w a t r g l j M M m r c i

Cl) Accaptanca aaur.Ha*

The creamed or centrifbged latex purchased is tested for ite 

dry rubber content* total solid  and Asueonia content* Centrifuged latex 

w ill  have 61*511 total solids  content* 60% dry rubber content and 0*6to

•

0 *0 $  o f  ammonia* Quality  control measures are taken by controling the



quality  of latox and also th* othor conpounding lugrodloots.

18) ttpmtig gualltx. ceatigllr,
♦o tBiurt uniformity of q u a lity # it it essential that the 

characteristics of the latex compound remain substantially  unchanged 

at a ll  times* The stability  o f  the latex  depends to a considerable 

extent on its asusonla content# and in  the dipping tanks which are  

open to atmosphere# this  tends to dim inish through evaporation#

"Samples of the dipping compound should be tested served times during 

the day aad any r e a c t i o n  in the pH value corrected by an addition 

o f  amsionla* Zf the ammonia content of the latex Is  accurately main* 

tained# appreciable changes is v isco sity  are unlikely  to take place* 

Nevertbless# at lease one viscosily  test should be made every day befori 

the commencement o f  dipping* Pippette Viscometer is used#

The composition o f  the coagulant is rigidly  controlled* 1  pH value 

of acid coagulants should frequently be chicked and I f  necessary corr* 

mooted* Even when the compounded latex Is  stored at a  low temperature# 

and the dipping tamks are e ffic ien tly  cooled# prevaleamisation 

proceeds rapidly* O ften  this does not adversely affect the  quality 

of the finished  product but it is necessary to adjust the time or 

the temperature of Vulcanisation  to avoid overcone* 

m  IS !  Specification  tostsl»

Rubber products sectional committee CDC6 o f  Indian standard 

In st i  tutioa# specified  tests for surgeon9s gloves* This is given in 

IS t4148*1967* The gloves are produced in such a way that there dim* 

mansions should conform to those specified by 1SZ* Tensile  strength 

Slongation at Break# Heat ageing in  autoclause# tension set test# 

reaction to aqueous extract and accelerated ageing in air  oven tests



are carried out and the test results  are ekeeked to find out whether 

they fall w ith in  the limits o f  I S !  specification* Hence the quality  

of the product can be controlled by controling the test results  te  

confor* with that of XS1 standards specified*

ill Atflffifll*

In  surgeon1s gloves* the gloves with pinholes are rejected* 

These rejected gfbves are scraped* Thece scraped gloves which go as 

waste» are disposed by cutting then and making then as rubber banSs* 

These rubber bands are used for packing the gloves*



” • *  /  

fi» t t B M t U l  

Sftaltal T<q»UMrcal»»
The T otal fixed capital ia tha cun of the  expense* incurred for 

equipment and Machinery, oth er fixed asset* and preopeeative expensei 

The estimated capital requirement le calculated as follows»
r n m m m r n m m m m  m — m m m m m m m m m  m m m  m m m  m  m  m m m m m * m m m m m  m sees m m m m m m m m m m m  *»«■•»«<

(1 ) Equipment and Machinery te* 4 7 f0 0 0 /*

(2 )  Other fixed a n e t i  <b9 7 #0 0 0 /»

(Table F .l )

(5 )  Preoperative expense* Rs* 4 ,3 0 0 / *

(Table F*2)

Total fe» 5 8 f3 0 0 / •
• c s t i t a t i i i n

Hence# the total fixed  capital required ie Rs* 58#3 0 0 /» *

SaSi ?9rklag c ip l l i l  i M u k t a M U -

Working capital ie the expense* incurred during a  d e fin ite  period

for operating the plant* Working capital includes eoet of raw nate*
/

rial*, salaries  and wages, u t i l it ie s  and other overheads.

(1 ) Raw M aterial requirement per month b . 3 9 ,8 7 9 .2 1

(2 ) Wages aad salaries  per month. Bs. 5 ,6 1 0 .0 0

(3 ) U t i l i t i e s . b . 4 8 7 .0 0

(4 ) Other overheads (Table  F .3 ) b . 2 ,1 5 0 .0 0

xotal b . 4 8 ,1 2 6 .2 1

Working capital for 3 month* 1 ,4 4 ,3 7 8 .6 3

(Rounded off)

•  ••#• m m m  m m m r n m m m m m m m m m m m m m m m m m  m m  m m m m  m  m m  m m m  < * mm  m +

1 . 

•  • • *

4 4 ,0 0 0 .0 0

is*e*eeeeeeeees«e«s i



T gtal n m n t U I  it
•

••••••••••••••••••
m m m  m m m m m m m m m r n m m m m m  m m m m m m m m  +  m m  ~ m m m m m m m m r n m m m m m m m m m m  m mm m >

(1) Total fixed capital fe. 38 ,300 .00

( U  > « k l M  « f l t -  - i ,4 4 .0 0 0 .0 0

Total 2 , 02 *300,00

Trtli r> l. Pttwg Ftafifl t g iiV b

•  •  m  m m  m m m  m m  m m  m m » m  e» m m m  m m  m m m m m m m  m m m m  m m  m m m m m m m m  et •  • • • • • • « *  m m m  m m m  m
m m m m m m m r n m m m m m m m m m m m m m m m m m m m m m m m m m m m m r n m m m m m m m m m m m m m m m m m m m m m m m m m t

8 1 ,No, Z t m .  No* Cost ia  8s j

Im Pumps aad piping 1 3 ,0 0 0 / *

2* Water tank (4 ,0 0 0  lite rs

capacity**) 1 2 ,0 0 0 / *

3 * Miscellaneous tools and

equipments, tablss e tc * , •  2 ,0 0 0 /*

» C e e e » e < » » * |



(1 ) Travelling  expense to. 500/-

(2 ) Postage, telegraa# telephone fe. 400/-

(3 )  Printing  and stationary to.1 T O O /.

(4 )  Rent aad ostabllshaeat Rs. 6 0 0 /*

(5 ) Miscellaneous expenses te.1 500/-

Total 8s.2700/«

(6 )  Interest on Block loaa (8% ) fe .l600/«

Total ft*.4300/-

• • • • • • • • • • • • • ■ *  » • • • • • • • •

ICftS83tSl3l8S

mmmmmmmm Ms — !

(1 ) Repairs and Maintenance o f  |

machinery# building  etc*# I Rs* 5 0 0 /*

(2 ) Advertisement and Pub lic ity * Rs* 200/-

(3 )  Minor Taxes aad Insurances etc* k *  5 0 0 /*

(4 ) Rent of the building* fc* 5 5 0 /*

(5 ) M iscellaneous to* 4 0 0 / •



*•

[ Qt r iN A n c ,^g .p i^N

Now-a»days, tbe treed le to receive loan froa F inancial 

institutions  like , nationalised  banks# State Financial 

Corporations, State Government In stitu tio n  under the State 

Aid to Industries Act# Some state governments have entered 

into an agreement with the State F inancia l Corporation under which 

the Corporations act as agents of the State Governments for 

routing a portion of the Govarnnont fundn to ssetll Industries*

The following financial plan can be u t ilis e d  for starting  

ami running the Project#

Loan fron Nationalised Back oa 10*16% interest Rs to, 1 ,4 4 ,0 0 0 .0 0

Own Fund te* 18 ,300 *00

Lcc-n froa State F inancial Corporation Rs* 4 0 ,000 *00

Total te* 2 ,0 2 ,3 0 0 * 0 0

■ B a = a a c « « c i a i l l i

hjaasr
(Manufacturing Coat)

Tba cost of production par month is calculated oa follows*

Tha monthly manufacturing expense involved in tha production of 

1 0 , 0 0 0  pairs of Surgeon's gloves and 1 0 ,0 0 0  pairs of industrial 

gloves is estimated as follewal



t.

I f Raw M aterial to. 3 9 *8 6 0 .0 0

Salaries  and Wages to. 5 *6 1 0 .0 0

3 . U t il it ie s to. 4 8 7 .0 0

4 . Other overheads to. 2 ,1 5 0 .0 0

5 . Interest on working capital 1 

loans (16%) 1
to. 1 ,9 2 0 .0 0

6 . Interest on Block loan (8%) to. 2 66 .7 0

7 . Depreciation  oni 1

(1 )  Machinery (10%) to. 4 ,7 0 0 .0 0

(2 ) Other fixed  assets and | 
preoperative expenses (10% ) I

to. 9 7 0 .0 0

T o t a l to.5 5 .9 8 3 .7 0

1 a a a a a a a a a a a a

Tbs cost of production p*r month Rs# 5 5 ,9 8 3 *7 0  

Rounded o ff  to fe# 3 6 ,0 0 0 •  00

/



[  it UARKETII^ Aiy. ̂ ALES JXPENSES

Marketing is done through d istributors in important

* i i «  
c it ie s  and towns* and commission on sales given to the

distributors  vary from 15 to 20%

Hence 15% Commission on sales is given to the d istrib uto rs .

Total Sales  Ik, 7 0 *0 0 0 ,0 0

Sales  Expense (1 5 $  Commission) k .  1 0 ,5 0 0 ,0 0

Hence Marketing and Sales Expense 
per month

Cost of production per month 

Hence totoal cost of production

Ik, 1 0 *5 0 0 ,0 0  

fe, 5 6 ,00 0 *00

Rs, 66*500*00 j



P j .  PROFITABILITY AND ECONOMIC V IABILITY .

The fin a n c ia l  v ia & ilit y  of a projoet can bo examined through 

an analysis o f  profitability#  Tha following are tha factors to bo 

considered#*

(1 ) Annual Gross profit#

(2 )  Rata o f  return on own capital

(3 ) Rat* o f return on cap ital employed

(4 ) Interest committment.

(5 ) Brofit an ealee.{Percentage)

f«ls Aaattl ttrw prqXlt*-

Annual gross profit  is the difference  between net dale* aad 

annual cost of production.

The net aale* per annua 8 ,4 0 ,0 0 0

The annual coat of production 7> ,fg ,000

Hence, the animal groaa p r o f it . t ^ lt O O O

..........................................................
I>i> Rati aX rttaia on m  staltili1

T h ia  ia the ratio  of the groaa profit to own c a p ita l .

Hence rate o f  return on own cap ital ia '.* 4 1 ,0 0 0 /1 8 ,3 0 0

( i e . )  1 )0  %

J»3»__Ratc of return  on  capital eaolovedt 

Pricing  Pollcvi

Even though there la very good demand for thia  producta. They are 

propoaed to be sold at a price , a l i t t l e  lower than the th  exiating  

current market p r ic e a . Hence the price  of a pair of anga surgical 

glovea la fixed to be b .  3 / *  and that o f  lnduatrlal glovea Ip fixed  *!



/tto* 4 /- . S ine* 7 "  Surgical glovaa and 12M industrial gloves arc 

having very good denaad in the market, the proposed project is cupp< 

osed to Manufacture th isesiaec , of gloves*

T o tal sales per uonths for Industrial I
I * 1 0 ,0 0 0  x  to.4/- per pair

1 to. 4 0 .0 0 0 .0 0

Surgical gloves*

t

I ..
Hence total sales per month.

Cost o f  production per month 

Hence p ro fit  per nanth*

Total investnent. 
ea

Return M l  investnent per annau*

10*000  x to*3/- per pair 

to. 3 0 ,0 0 0 .0 0

to. 7 0 ,0 0 0 .0 0

to. 66 ,900 *00

to. 3 ,5 0 0 .0 0

to.2*0 0 *7 0 0 .0 0  

?«?PP»lkaQfl
2 ,0 2 ,3 0 0

•  2 0 .4 %

Interest for Banks per y e ar j

Interest for fin a n c ia l  Institution  ■

por year I

Hence Total Interest per annau*

to* 22*040 

to* 3*200

to. 25*240

J . 5 .  Percentage profit on salcsi. 

Salsa par annua*

Annual coat of production** 

Percentage profit  on aalea*

fe. 8 ,4 0 ,0 0 0



The present scheme for the manufacture e f  gloves comes under
+ . m .

th* m i l  s eal*  sector s in e* th* Tala* o f plant and Machinery is 

below ten lakxhs. The snail unit  gives th* *ntr*pr*n*ur th* follow­

ing b *n *fltst

(1 )  P r o fit

(11 ) lnd*p*nd*nc* and satisfaction*

industry Is  labour intensiv *. In other words, it provides larger 

osiploynent with less investnent^

(11 ) Earn foreign exchange through export*4

( i l l )  Opportunity to use h is  ideas.
• • •

( iv) opportunities for grwwth.

To the nation it provides the following b e n e fits !

( i )  Provides enploynent to good nanb*r of peopl*( s in e* latex

( i l l )  Develops entrepreneurship and entrepreneur s k ills .



1 .< 1 )

1(U )
«•

Dwell ferine
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X . I . I .  Specification for dimenaiona 

Of Surgical Gloves.

3E»  J* M K f f CHs. .

Description Size Tolerance.

6 " 7* 8 "

Perimeter at A 180 190 • 210 ♦ 5

Perimeter at B 132 152 170 + 3

Perimeter at D 160 185 205 1 3

Circumference at B 48 52 58 ♦ 2

Circumference at * 52 56 60 ♦ 2

Circ inference at 0 52 58 62 ± 2
l

Circumference at 1 60 68 69  + 2

length  at J 52 57 6 2  + 2

Length at K 105 115 , 120 t  3

•  at I 60 65 74 ♦ 2

' •  at * 74 80 84  + 2

"  at I 6 2 68 74 ± 2

•  at 0 56 60 64  + 2

"  at P 275 285 290 + 5
*

"  at H 8 8 9 j  1

T lllT  W eight! The weT;z5t“ per~pair of~pIovea fo r  different sizes  shall

be as followa* • ' ■

S ize Weight in  gram

6

7

8
“ I

21 to 26

25 tto 31

29 to 33

( I t ) he Thickness of rubber shall be 0 .2 4  ± 0 .0 6  m illim eter. ”’J



APPENDIX-4 

Raw m aterial* m D D l l » r » / « M i i f M t a n n .

(1 ) NR Latex concentrate •  Readily available  in the market•

(2 ) Rubber chemical*t-

(Acceleratore aad aatidegradaats)
I

(1 )  A lk a li  aad Chemical Corporation of India  L t d . ,*

34* Chouringhee road,

Calcutta-16

(ii )B a y e r  (In d ia ) L t d . ,

8 2 , V ir  Nariaan Road,

Bombay *1

(i i l )M ia d la  Chemical* U d . ,

Wakefield houee,

Ballard  eetate, Bombay-1

(iv ) Para Chem ical*,

C /o  Kerala Paint* P v t . L t d . ,

M .G .R o ad , Ernakulau,

C ochin , Kerala.4 *

Mo*t of thoee manufacturer* are having their *a le *  Depot* in  Keralo 

Carbon Black

(1 ) P h i l l ip *  Carbon Black L t d , ,

3 1 , N eta ji  Subha* Road,

Calcutta-1
I

( i i )  United  Ca rbon India  L t d . ,

NKM Iateraatioaal houeo,
*

5th floor* 178, Backbay Rectanakon,

Bombay* 2 0 •
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PROCESS FLOW CHART FOR INDUSTRIAL 

a n d

SURGICAL GLOVES

* * * * * * * * * * * * * * * * * *

< * * * * * * * * * * * * * * * * * * * *  
! Dispention o

i
Latex  Race

M M M M  M M M M J M M t
. H ____ r s s r f : a 2 m , i

red I- X * * * * * * * * * * * * * * * * * * *

» » *» » • *  j * * * * * * * * * * * * * * * * * * * * * * *

ounding inuredi- *  * * * * * * * * * * * * * * * * * *

* * * * * * * * f $ ^ * * * * * * * * * *  * * * * * * * * f * * * * *r * *e *
X Maturation z

t * * * * * * * * * * * * * * * * * * * * * * * * * * *  * * * * * * * *  
| Foraers coated w ith  coagulant d i­

pped into Latex
r * * * * * * * * * * * » * * * * * * * * * * * * * * * * * * * * * * *

* * * * I ,
i s m s

* * * * * * *

Withdrawal 
*****************

'* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * <  
! Drying* Coagulant application pr* 

j oceti repeated to get desired th* 

ickness

i

* * * * * * * * * * * * * * * *  
{ D r y i n g - *  f 
* * * * * * * * * * * * * * * * *  

I * * * * * * * * * * * * * * * *

ie*
t

* * * * * * * * * * * *

{

Dusting and stripping{ 
* * * * * * * * * * * * * * * * ***^^***J

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * £  
a l c a n i s a t i o n *

$**♦ * 
ad s

I
* * * * * * * * * * * ft*A ***********

Surface Finishing  
i * * * * * * * * * * * * * * * * * * * * * * * * {

* * * * * * * * * * * *  

*
Despatch 

* * * * * * * * * * * *
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