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Summary

After 1-5 years operation CJJ'KT has been established  5s one o f  the
most comprehensive end best eenjpped complexes in the world, f o r  the 
tra in in g  o f  in je c t io n  moulding, to o l  design, end mould making 
tech nolog ies .

I t  i s  considered that the present in j e c t i o n moulding machines 
fire adequate f o r  a year or two, when the presenT^evelopments in design 
have become established and an increased number o f  tra inees c a l l s  f o r  
an expansion in th is  area o f  tra in in g  equipment.

Mould making is  largely  a matter o f  experience and i t  i s  considered 
that th is  can be achieved econom ically only by the establishment o f  two 
t o o l  rooms. The f i r s t  would be a production shop run on commercial 
l in e s ,  so that i t  could give r e a l i s t i c  d e l iv ery  times and make a 
f in a n c ia l  contribution  to the centre . Production personnel would have 
f i r s t  c a l l  on any machines in th is  shop. The second shop would have 
le s s  soph isticated  equipment but in  numbers to allow simultaneous 
tra in in g  o f  about 13 students. V/hcn equipment was not being used by 
one s ide , i t  should be made availab le  to  personnel from the other shop.

The tra in in g  drawing o f f i c e  with 13 boards appreared to be the 
most serious l im ita t io n  to the number o f  tra inees  passing through the 
courses. I t  i s  considered that th is  could and sho’fLd be duplicated  
at le a s t ,  s t i l l  run with the e x is t in g  s t a f f .

There is  a need fo r  more and better  lectu re  f a c i l i t i e s ,  e .g .  two 
theatres holding 10 -  30 people that could be opened up to provide one 
o f  40 -  60 capa city .

The design o f  a bo lster  to f i t  any o f  the fou r  e x is t in g  major 
in je c t io n  machines was given to the design tra in in g  drawing o f f i c e  
end during the au th or 's  stay , th is  was deta iled  so that the tool-room  
could make i t  as soon as p o ss ib le .  This b o ls t e r  would be p a r t icu la r ly  
usefu l f o r  tra in in g  purposes, ^nd could be used,in  a d d it io n ,fo r  
checking and reso lv in g  problems from the too l-room . The design o f  a. 
second complementary b o ls te r  was a lso  sketched out.

Most o f  the author's, time fo r  the f i r s t  10 days was occupied in 
preparing texts  and drawings fo r  the seminar riven in the third week.
An ad d it ion a l three talks were given 'to  TUffT s t a f f  and tra in ees ,

Due to  the shortage o f  time, not much a tten tion  could be devoted 
to the Design Centre and Testing Dept., but i t  was f e l t  that p r io r i t y  
should be given to at lea st  du plica tin g  some o f  the basic  te s t in g  
machines, to  allow a greater throughout o f  tra in ees .



Detail a o f  the Mi ss i on

On a rr iv a l  at (jlil-T i t  was su;;gestud that the prime requirement 
was the presentation o f  a seminar to  a maximum o f  15 delegates . A 
prov is ion a l programme had been drawn up by CJIiV.T pr or to a r r i v a l ,  and 
with small m odifica tions was accepted. Notices were printed within 
24 hours and sent out to p o ten t ia lly  in terested  firm s, and a n ot ice  
placed in one o f  the da ily  papers. A fu l l  compliment o f  delegates  
turned up including two from Dehli and d i s t r i c t ,  with a range o f  
in te re s ts  that covered not only in je c t io n  moulding and b o tt le  blowing, 
but also compression and transfer  moulding o f  thermosets, fa b r ica t io n  
with f ib r e  g lass  a.id resin , qu ality  con tro l and trou b le -sh ootin g .

In addition to ta lks , supported by s l id e s  and ether v isu a l a id s ,  
'¡there were demonstrations in the moulding shop, and v i s i t s  to  l o c a l  
¡firms. ( Copy o f  pro gramme -  Appendix I ) .

In addition  three talks were given to CJPKT s t a f f  and tra inees  
on "Prototyping", "In sert  and Gutsert Moulding" and "The P rin c ip les  o f  
In je c t io n  Moulding".

About two th irds  o f  the mission was spent in  preparing, c o l la t in g ,  
and presenting the seminar, and consequently time in the moulding shop, 
t o o l - i ’oom, design o f f i c e s  and test in g  la b o ra to r ie s ,  was somewhat 
c u r ta i le d .

Mouldin g Hhop -  The moulding shop was adequately eauipped with machines 
(L is t  in Appendix I I ) ,  which included 6 hand operated machines, which 
are very w ell suited to tra in in g , as the student appreciates at f i r s t
hand the varia tion s  o f  pressure and speed.

During the mission a deta iled  drawing was made under the au th or 's  
supervision , by Mr. Muppaswany' s sect ion  o f  a s ide-gated  b o ls te r ,  that 
would f i t  on any o f  the fou r  major machines. Rectangular in serts  can 
be clapped in to  the b o ls te r  to produce mouldings. Usually the 
changing o f  an in se r t  f o r  simple c a v it ie s  i s  merely re leas in g  the 

’ ing screws, exchanging the blocks and retighten in g  the screws.
■ 1 c i change, the cy lin der  can be kept at temperature 

. c - s  o f  time. The d i f fe r e n t  types o f  gates, and moulding 
m u l l s  can be demonstrated quickly and e f f e c t i v e l y .  With an in sert  
with a f la t  face in one hall* o f  the bo Jr, t e r ,  i t  i s  necessary to cut 

■ 1 •• •* »• i h ‘ ot: “ t- h a l f .  This is  p a rt icu la r ly  usefu l in
. I t  i s  simple to produce mouldings

. .. one study o f  impact strength o f  Izod bars, with d i f fe r e n t
gate p os it ion s  and types, d i f fe r e n t  notch r a d i i ,  changing depths o f  
notch, fo r  a. wide rar.ge o f  moulding m aterials.

The b o ls te r  could be ea s i ly  made by ClPr/f's tool-roum , as no 
s p e c ia l  s to o ls  are required.

The b o ls te r  could be used a lso  fo r  the reso lu t ion  o f  d es ig n / 
manufacturing ’problems fo r  outside customers f o r  the production o f  

moulds by the too l-m om .

When th is  b o ls te r  has proved i t s  worth, then the need w i l l  arise  
f o r  a centre gated ( c i r c u la r )  b o ls te r ,  and outline  d e ta i ls  were l e f t  
with Mr, Kuppaswamy.

/.s far ns could be judged there was no urgent need fo r  more moulds, 
but i t  won Id bo worth sending a c i r a -V T  1;o in je c t io n  moulding firm s, 
that CJIj.LT would be interested in u i m no longer required for
production, i f  they would he suitable 
could no n 1 token p r ices , or on long f>

'or training purposes, 
rm loans.

These
#



I t  was considered t in t  the e x is t in g  machines, i f  f u l l y  u t i l i z e d ,  
would be adequate f o r  the next two years at l e a s t .  By then, the time 
would be r ight fo r  the purchase o f  at lea st  one machine with "c losed  
loop" con tro l .

Draw i n я; O f f ic e  -  This wap equipped with 18 drawing boards and 
constituted  the equipment lim ita t ion  to the number o f  students that 
could [ias3 through the centre . I t  was considered that this s e c t io n  
should be given top p r io r ity  in any expansion o f  the in s t i t u t e .

Design O ff ice  -  This appeared to be adequately equipped and s ta f fe d  
fo r  current needs.

Testing Section -  Although the sect ion  appeared to  be u n d er -u t il ized  
at the time of t ie  v i s i t ,  i t  may need expansion in the near future to  
allow s p e c ia l i s t  tra in ing  in te s t in g , -nd work connected with t>e 
establishment o f  Indian standards fo r  P la s t ic s .  In these events some 
o f  the basic pieces o f  equipment e .g .  tensile- 'ml !- r~et te st in g  
machines, so lu tion  and molt v is c o s i t y  detcr-iirr  lion eouirp.ent, simple 
melting point apparatus, and density  columns, would need multi r"1 .n - 
by three or fou r  times. P r io r i ty  should be to the a cq u is it io n  o f  at 
le a s t  one, and preferably  two Infra i.ed spectroscopes. One or two 
Х-У p lo tte rs  would find  a number o f  uses fo r  general t e s t in g ,  in  
addition  to  the ir  use with te n s ile  te s t in g  machines.
Reinvent are the comments on the Phase IJ document which are given 
under i t s  own sect ion .

Tliw Mould Making Shop -  This wag adequately equipped fo r  current needs 
Tsue 1 i s i  Appcnui;: I I I )  hut the M- -e-.gh-put o r production moulds is  
about one th ird  o f  i t s  p o te n t ia l ,  due to the requirements o f  the 
tra in in g  programme. Since experience is  one o f  the most important 
assets  o f  a tool-room , the d iv is ion  o f  the ex is t in g  shop in to  two 
would be a dual advantage. The production part would have f i r s t  
p r io r i t y  on the e x is t in g  machines, so that r e a l i s t i c  d e l iv e r ie s  could 
be achieved, and i t s  output treb led . This should allow th is  sect ion  
to  make a p r o f i t  and/useful f in an cia l contribution  to  the running o f  
the centre .
The tra in ing  part o f  the shop would have a m u lt ip l ic i ty  o f  simple basic  
machines such os la th e s ,  v e r t i c a l  m ill in g  machines, and surface 
grinders , to allow a greater through-put o f  tra inees than at present. 
When equipment in one part was not b^ing u t i l is o d  i t  •• ould be* rf»de 
a v a ila b le  to the other sect ion  i f  required. Thus, trainees could 
have demonstrations o f  srark erosion , while plates f o r  production 
could be surface ground in the tra in ing  sect ion .

I t  was understood that, a oatal.ogue o f  standard mould parts was 
being obtained from Ilasco fJ.rn.b.J!. The nuthor promised to have a 
s im ila r  catalogue sent from D.II.K. Europe L td .,  belgium.

The volumes w i l l  allow the mould design sect ion  to  base th e ir  
drawings on standard par to, thereby saving iesign time; while the 
tool-room  can make standard parts during slack periods, so that they 
can draw on these p^rts when the need ar ises  to g ive fa s te r  d e l iv e r ie s .  
A lternately  the.ir manufacture could be part o f  the tra in in g  o f  students.



Comments on the r r o je c l  Document "CM nil1 -  l. 'i '.C . Phase 11 and the 
Gujarat >\xtension Centro".

In trod istl on 'the sother vns gi von the document only a few days before 
departure from hadron, and cotun q u en liy , i. i lit the planned commitments 
both o f  the Centre personnel and the author, there was l i t t l e  chance 
o f  d iscussion s .

Comments Without knowle-.ge o f  the condi tibns and in du str ies  to  be 
covered by the Gujarat Centre, it  i s  d i f f i c u l t  to foresee  in d e t a i l  
what c a l l s  w ill be made on the Centre, however, the l i s t  appears to 
be completely adequate to cater f o r  most o f  the basic  requirements 
f o r  s e tt in g  up, !,nd /fives a good foundation for the fu ture .

The second ,.i.use o f the ¡ •’ I.- >s Centre i s  more complex. • Since 
i t s  main obj ' i a-s a re to advise -Ml sides o f  industry on the t e s t in g  
o f  p la s t ic s  rau ma ve r.i - i s  and finished products, the ad jud ication  on 
q u a lity ,  and to in vestigate  tech n ica l problems, i t  i s  e s s e n t ia l  that 
the " end-r user" i s  fa m ilia r  with te s t  procedures, and the in terp re ta t ion  
o f  r e su lts .  This rr.ivht en ta il  the running o f courses on te s t in g ,  to  
be run concunx;ntly with the "productive" side o f  the Centre. Tests 
and apparatus, th ere fore , should be kept as simple as p oss ib le  
con s is t  ant wi. lh the a cq u is it ion  o f  adequate information.

Many o f  the pieces of equipment l is te d  do not give numerical re su lts  
that can be interpreted immediately, as can te n s i le  strength and 
e longation . Considerable experience and judgement may be necessary to 
ex tra ct  the full extent o f  the test  information. Mince time, money and 
manpower are r e s t r ic te d ,  i t  is  considered that better  and more usefu l 
re su lts  would be obtained, as above, with comparatively few p ieces  
o f  equipment that ?u-e ee l I and widely understood, with extensive 
experience, rattier than a less  comprehensive knowledge o f  a wide range 
o f  t e s t s ,  some o f  which would give only p a ra lle l  or confirmatory r e s u lt s .

Since one o f  the serious cnviromental hazards connected with 
p la s t i c s  is  f i r e ,  i t  is  considered that an Oxygen Index Determination 
apparatus should be included in the l i s t .



Keconmeiid-» t i ons
1) Provide and equip one, or preferably  two, extra  drawing o f f f i c e s

each ca p a c it ie s  fo r  1G-18 students. This should double or
treb le  the through-put o f  tra in ees .

2) Consider the p o s s ib i l i t y  o f  evening c la sses  f o r  l o c a l  students who
are working during the day.

3) Consider courser, for  1 or ? days per week, day-re lease  students.

2) and ';)) could be on a Modular basis to g ive  f l e x i b i l i t y  in 
the rate at which students can q u a li fy .

4) Provide and equip two lecture  rooms o f  20-50 seating  capacity  s id e -  
by-siue, so that they could be combim-d, when required , in to  one 
room of 40-GO capacity .

5) Construct in the tool-room a side gated b o ls te r ,  as designed in 
conjimcti on with >;r. Kuppaswamy's se ct ion .



A H a t  o l’ o r l g i n - i I  1 1 t o r e t u r n  o r  d u p i i c a t od c o p i e s  l e f t  w i t h  ClIJiST

"P rin cip les  o f  In je c t io n  l.ou] ding" I .C '.I .  P la st ics
Div. Technical Note G.10j5

"Presentation and line o f  Data on ti e Mechanical Properties  o f
Thermoplastics" G.123

Reprint o f  the chapter on "Mould Design and Manufacture" from 
’’ In je c t io n  Moulding Revelopmen 1.3 -  I" Applied Science P u b lish e r  Ltd . ,

London.

The fo l low in g  papers read at the Plastics- In s t itu te  ( l a t e r  the P la s t ic s  
and Rubber In s t i tu te )  symposia in the U.K. : -

"Tool S teels  f o r  the P lenties Industry"
"Low Cost Moulds"
"Prototyping and Short Run Moulds”
"Setting  up a Mould Making Tool Room"
"Mould beginnings"
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Introduction to Plastics Raw Materials Five Day Advanced Course
Injection Moulding of Plastics in
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Recant Developments in Injection Moulding 
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(UNIDO Expert in Injection Moulding Technology)
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Grams: C1PET Telephone: 432371

Products 

Methodology:

Lecture Classes. Inpl practice. Film Programme.
Case Study Discussions and industrial visits.

latake Capacity:

FIFTEEN.

Made of Selection :

First come First basis

Coarse Fee:-tt • •' r

Rs. 1.COO/.
(Includes Course materials. Lunch and Tea)
**Non Residential Course)
Cheque / Draft should be drawn in favour of 
The Director,
CIPET. Guindy.
MADRAS - 600 032.
’ Accommodation if available may be provided 
at extra cost.

Duretioo :

From 15th to 19th June '81 

Objectives :

To share the Specialised Experience of the 
UNIDO EXPERTS Mr. NIGHTINGALE &
Mr. J. L. WAJSMAN.

To know about the Plastics Raw Materials. Inie< 
tion Moulding. Compression Moulding. Transi 
Moulding and Blow Moulding of Plastics.

Recant Developments in Blow Moulding ar 
injection Moulding. Plastics Mould Makir 
Technology, Plastics Product Design.

Quality Control and Standardisation ">i Plastn 
Products.

For «bon:

Supervisors, Group Leaders. Senior Technical 
and Training Personnel.



i AfPmSIX I

OSK$iUL IM3II2UXE Ci  PLA3UC3 hKQIMK&RlllQ AMD TOOLS 
' \  , . OU1MBY, MAJOR AS-«00 032.I U. . w j

3*ain*r oa t
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Xgah eubjeet etssloa w ill lnoludi * A O ilu l l u l l  o f  discussion  (
At tfeo «ad of saoh o f the f i r s t  four days thors s i l l  St optional 
filra ehcwo covering. |

«1 r", « «1. I¿■■¿L—'“Uii I
o e .o o - io .c o a. a* - Registration
10>03*10>vi) a. a . - lu&gural Function OIPEI
10.30-11.00 (¿«Cl. as So a
11. £0-12. 20 &.8U • Introduction to  P lasties B u PIPE*Hats r ia ls
12.30-13.30 p .a . «• Lunoh
13.20-14. £0 [¿•a. - CIPHT V loit

4 L tajssfui 
4 I  nightingale1* 30-16.30 p..a. P lasties Produst DoslgA

16.6.01uniid
00.00-10.30 a.n. - Tho Prinolplss s f  lAjSOtlOA 

Moulding J 1 Righting e ls

10.30-11.UQ A»Aa To a
11.00-12.30 a. a. Moulding of Thsraoests (or) 

Ia jso t Mould Design A Making i  S Ilgh tln gsle

12.30-13.30 p .a . - Lunoh
13.30-16.30 p .a . • Praotloal Boaonstration la CIPB*Proc#using ¿hop (o r ) JPlla shos

I L lM I • \

09.00-10.30 a* a. - Blow Moulding of Pl&stios 4 L «sjsaaA
10.30-11.00 ft a a* - Tea
11.00-12.30 a*a. - Mould l)asign sad Maying fo r  

Blow Moulding J L VaJsasA

12.30—13.20 PiKt - Lunoh
13.30-17.00 p .a . • Pr&otieal hoaOAstrstlon in OIPEIFroospsiog ¿nop (o r ) Pila show

2&JL&1
Oy.00-10.30 a.a. - Bsosat hivslopaoots la  la jeo tloa

Moulding 4 1 MighUagsls

io .3 o - i i .o o (¿a 4( - Tea
11.00-12.30 f\f A* - Trouble Shooting 4 M nightingale
% i ' v D ̂  A- 0 Pail# - Lunoh

«« v>v~**> • ~ v r
i i«* • , 4 +*■ » ** "4 • ..... . |v | 0T#F*i



GQ. 50-10.50 a.a. -  Quality acatrol «ad Standard!
sation o f P laatioo Pro4"-ita*

Donoaairatioaa
10,30-11.00 a.c». -  2oa

J 1# Vajeoan 
i  l  liflh  tingala
OÌPM

11.00- 1S.30 a .a . -  Kaotnt Lavelopaaata la  Blov Houidiag i  L Vajaftan
¿n*50“ loe ùO p .a. — Lunch
13.50- 16.00 p.a. -  Panai LI scusai on ALL
10 .00- 10.50 p.a. -  Ooaoludiag Puaotion OlPBf
10 .50- 17.00 p.a. — Toa



APltMDlX II 1

L ist  of mnoM ncrv .in llio ivom; •.»1 n■ ̂  Uhop:
i

Hand o ~-d I n je c t j  on Mo machines:

V °  O S . S h o t  C r i u c i t y -  1 H o .

1 o r , .  S h o t  c - i  o c i t y -  2 I I 03 . I
7 o e . S h o t  capacity -  1 i i o .

I\
tTivd-i-'ulic o i?ra1,'“d nlun^er machine:

't'0% c a ^ c i t y -  1 o z .
[

f
I
i

I

Lockin ' foe-ce (hydro mechanical) 30 tons. -  1 H o .

3'vj. ]  :;tan<l rd A or.. ccr-'W Ly »c in ice l.i on 
moni v: n-'- [•'■'Chino -  1 H o .

i
!V»ti

P l a s t i c i s i n "  c a m  c i t y  • *?> . *  h o u r  ? 0 .5  K r .  
fJcr meter 7-0 r j •* "V-c! ivo .'.or v/
I ■ i v ' U i  11 ’0 m u ,  'I n  7 - c  I - 1' o n  m I . i - o ’ o  160 t u r n ,  

I n f e c t i o n  n r o n s n r e  u p t o  °460  l e g  p e r  c m . s q .  
h c - y  c y l  r u l e r  r o v e ? '  4 .5  J3. 1 o  v / a t t s .
Hr ra t in '1- of scr*'v motor ? . ?  IC.W.
H e  rr":t a  r o o d  r u m .  26 - 40 - 5?
7 0 - r n - r j n ,
C V i >  r ' p . ^  u n i t
C1 c>:-1-r.~ force  00 ton s . Linimuo mould
t h ■■ c 'n oss  '■’ ' ’ O . n m -"  d a y M ' - h t .  o m e n i n g  457 . 2m m
K r m a tr'»’*n *6nn
Ilo1’ *d s in e : (H orizonta l x v e r t i c a l )
304n n  x  331 o n

R H  W i n d s o r  S P  6 I n f e c t i o n  m o u l d i n g  m a c h i n e  -  1 H o .
I n i e c i i 0"  U n i t : P l a s t i c i z i n g  c a p a c i t y  30 k g  
p e r  h a i r .  C o m  c i t y  m o u l d e d  p e r  s h o t
w i t h n  > c . i  o n c i ; '  ' -i h  t 4 ? t> 100 C C .

i t I t i t 50 ?50 c c . a t
i i I I i i 57 JO 770 c c .  a t

H . - r : i ' • i u r :  i n  ‘ e c t i r n  s t r o ' *£\

k r o v .i . n "  1 n i t
\io ■ X ’  C  I '  M - ¡ i n ' ' f  0" c a
n i  r  c o t  m o  ■ I d d a t e s
D , , ... c e  h e ' • n  t h e l ~ y*cs

I : C " 1 "0  > t n l
' ,  i c e  ’  n t ’ / i  ' n  t i  e ■ 7 i  < : 1,

D i  - n e k o r  Or 1.1. ' ■> k e r n
; ; n - i , i  o n e  n r
l : \ « i.O- I d  t h . • v-, • .

t 17U 0 k g / c m ^  
1260 k g / e m ’p  
970  V g / c n r  
140 m m

130 t o n s
550 x  550  m m

7:70 m m
30 ' .) m m

65 i n n
550 m m
700 i n m

2



SP -p In j g c t  i on Hou l d i  n"  f ic ch ine 1

Pia~ i i c i  r.irv* capnci ty  
en"ne? ty mo” lded por shot

'.'ith In fe c t io n  chamber  50 0 
» " » GO 0
ir ii h 70 0

Maximum in le et.ion s tro te  
Screv; speod, in f i ' i t s ly  varia

50 If^/hr

2~5 ce at 
370 ce at 
500 ce at

le .u p to

1260 k,rr/cm̂  
075  K£/cm^ 
640 lr,"/cm 
140 mm 
130 rom.

LqçP-j.’o- unit
Koul.rf eaim dna fo rce
sine of moulrl n iâtes
Dis vna %n n t ie  ’ mv: h >ri so >tn.l
D'; s 1 ce •e !” r- .-n t i  Vit;: s vvrt i ca l
j ' . ;r> (; ' "• rV t  ! o ' ■ • >-n
Ho -1.1 o 'O rts
Mi*. i.O’ ld t h i c ’,n<ü?fl ’ .-ib hont •• pneer 

" " '.'i s M.cer

130 tons 
560x650 mm 

430 mm 
4 v 0 ram 

80 mm 
550 mm 
350 mm 
200 mm

*Actu.-l uguL'Ì !'- out 1 t :e -en-’ s on nould and material. 

P r ' - f - i ! v a 1 es r re '-ctir; -n 70,7 to 9 ° / ’ or worhiiv* volume.

: ■ ; 9 Ini eetjon  ! .o : fi : t" : r-cl: i n o

I n  :• nv?! ! ' O1 l'I ]-■ o i "'ht 
Moi l.tUnp clan inr force 
Honld o nens

300 mm 
300 tons . 
900 mm

S3 65 mm Extrader v/ith Euromatic blow non ld i  ne attachmcnt

Eri me o Ext v der 50 min v/i hit attedine nt f o r  
Â i-ii. IJ79 r,i xj/tubul' r film  ex tr  s i o n /r e c y c l in »

Daniel 100 tons 'vn.r-

Vac’ u.n i ■ p ec t in e  Dra^e ty ?e
b ota t i  ora l mon "Mi n- n -c t in e  
Pln.i.diSed bed co . 't in  ■ pachine 
Panel con .to ssì  on mon’ din"' machines 
H i-h fr^ ' iiency ors d a t e r
Th-irrieset n o u ld i 'p  machine 130 -tons, 
'IUI ’ /indsor Scrr-/ t^ne)
r.Hr..nf1 blow nonldin~ Machine (sc ia li)

Il II II H (b l t f )



AiThUDlX I I I

TOOL dOOM MACHINERY

______________kachihe__________
1. Power Hacksaw 
2Bench D rilling Machines 
1 Petler D rilling Machine 
1 P illa r  "
1 Radial D rilling Machine 
1 Shaping Machine 
1 Planing Machine 
1 Pedestal DtriMer 
1 Centre Lathe
1 N II
 ̂ If II

1 N It
1 It t«
 ̂ turning attliiifeefi?^

1 Ram Type M illing Machine
2 Vertical M illing Machine
1 Universal " "
J № M N
1 Tool and Cutter Grinder 
1 Surface Grinder1 II If
 ̂ N II

1 n n
vertica l, rotary table 

x Cylindrical Grinding Machine
1 H M It
1 Pantograph ingraving M/c*
2 M N II

fiin^le Lip Cutter Grinders
It N

. . .  « i. WeifttriC
duplicating M illing M/c*

1 Universal Copy M illing M/c.
1 Die Sinking Machine

___ unnaing Machine
1 Spark Erosion fachme

M.ODrIL /  CAPACITY
12"

25 mm*
50 mm.
630 mm. stroke 
Capacity -  6-' X 3' A 3*.

MBD 1
H.M.T. LB 17
H.h.T. Lil 25
Ceedee Weiler LZ 300 

" " RDU 260
H.M.T. H 22

Table -1100 X 310 mirl 
" 950 X 260 mm.

Praga Model 22
Jones & Shipman Model 310
Working Surface -  18" X 6"

" " -  450 X 150 nun.
" " -  600 X 500 X 450 mm.thick.
" " -  8oOmra.0

max,height • -  350mm.
” grinding length -  550 mm.
" " " -  206 mm.

Deckel GK12 -  Ratios 10:1 to 1.5 :1  
" GK21 -  " e w e
" Type SOE.
" " SO

Bridgeport, Table -  42" X 12"
Deckel KiS2S Taole -  700 X 250 ma.
Copying aeea -  400 X 400 mm.
Daniels,Table -  jjO X 330 mm, 500 tonnes 
labit -  600 X 400 mm.
Screen Size -  500 X 500 25X and 50X 
Chamilles -  Working Surface hot X 400 mm.




