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©  Polishing  machine. 

©  A  polishing  machine  for  mould  plungers  which 
comprises  means  (26)  for  mounting  a  plunger  (28) 
and  rotating  it,  at  least  one  means  (30)  for  bringing  a 
polishing  head  (34)  into  contact  with  the  plunger 
surface  to  be  polished,  and  means  (22)  for  relatively 
traversing  the  plunger  and  the  polishing  head  with 
respect  to  one  another  whereby  to  effect  longitudinal 
polishing.  The  means  for  bringing  the  head  into 
contact  with  the  surface  is  a  fluid  operated  cylinder 
(30)  whereby  to  the  head  pressure  is  maintained 
substantially  constant,  e.g.  by  means  of  a  pressure 
regulator  connected  in  the  outlet  or  exhaust  of  the 
cylinder. 
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'OLISHING  MACHINE 

This  invention  relates  to  a  polishing  machine 
ind  in  particular  relates  to  a  machine  for  polishing 
nould  plungers. 

Metal  moulds,  for  example  moulds  for  glass- 
vare,  especially  those  employed  in  the  "press  and 
>low"  process,  are  provided  with  mould  plungers, 
["he  external  face  of  a  mould  plunger  is  required  to 
)e  smoothly  polished.  It  has  been  found  that  rotary 
jolishing  of  such  plungers  is  not  satisfactory  in  that 
jxperience  has  shown  the  bottles  produced  on 
3quipment  having  rotary  polished  plungers  are  not 
5S  good  as  bottles  produced  with  longitudinally 
Dolished  plungers.  This  is  because  normal  round 
polished  plungers  have  circumferential  machine 
narks  which  do  not  permit  an  easy  pressing  into 
ind  retraction  out  of  hot  glass.  The  glass  surface  in 
contact  with  the  plunger  will  be  damaged  and  the 
esistance  to  pressure  of  the  glass  end-product  will 
De  greatly  reduced. 

Longitudinally  polished  plungers,  on  the  other 
land,  eliminate  circumferential  machine  marks  and 
Drovide  a  much  improved  glass  product.  However, 
Df  course,  longitudinal  polishing  of  a  plunger  is  not 
as  easy  to  set  up  as  rotary  polishing,  which  can  be 
achieved  quite  simply  on  apparatus  such  as  a 
athe.  One  proposed  form  of  longitudinal  polishing 
apparatus  is  the  "SONICAM  RS4"  machine  in 
which  a  plurality  of  spring-biased  arms  carrying 
abrasive  ends  are  reciprocated  over  a  slowly  rotat- 
ing  plunger  held  on  a  chuck.  While  this  machine 
produces  better  results  than  round  polished  plung- 
ers,  it  is  difficult  to  control,  especially  on  plungers 
differing  greatly  in  thickness  throughout  their 
length.  By  the  nature  of  the  Sonicam  machine  the 
greatest  pressure  is  applied  to  the  portions  of  the 
plunger  of  greatest  thickness  and  thus  the  honing 
effect  may  not  accurately  follow  the  desired  plung- 
er  profile. 

The  invention  seeks  to  provide  a  form  of 
polishing  machine  improved  in  the  above  respects. 

According  to  the  present  invention  there  is 
provided  a  polishing  machine  for  mould  plungers 
which  comprises  means  for  mounting  a  plunger 
and  rotating  it,  at  least  one  fluid  operated  means 
for  bringing  a  polishing  head  into  contact  with  the 
plunger  surface  to  be  polished,  and  means  for 
relatively  traversing  the  plunger  and  the  polishing 
head  with  respect  to  one  another  whereby  to  effect 
longitudinal  polishing. 

It  will  be  appreciated  that  while  the  plunger  and 
cylinder  are  mounted  for  relative  rotation,  the  rota- 
tion  is  relatively  slow,  and  the  principal  polishing 
action  is  carried  out  by  traversing  the  polishing 
head  in  a  reciprocating  manner  with  respect  to  the 
longitudinal  axis  of  the  plunger.  In  a  preferred  form 

of  the  apparatus  or  tne  invention  tne  tiuio  operatea 
means  is  kept  stationary  and  the  plunger  is  moun- 
ted  for  longitudinal  reciprocation  in  order  to  tra- 
verse  to  and  fro  past  the  polishing  head.  The 

;  means  for  achieving  this  may  conveniently  be  a 
double  acting  fluid  operated  cylinder. 

The  fluid  operated  cylinder  may  be  a  hydraulic 
or  pneumatic  cylinder,  and  is  preferably  the  latter. 
By  connecting  a  pressure  regulator  to  the  outlet  or 

o  exhaust,  the  pressure  in  the  cylinder  can  be  main- 
tained  constant  so  that  the  pressure  applied  to  the 
polishing  head  also  remains  constant  irrespective 
of  the  extension  of  the  polishing  head  from  the 
cylinder,  ie.  irrespective  of  the  thickness  of  the 

5  portion  of  the  plunger  being  polished.  This  ensures 
that  the  polishing  action  applied  to  the  surface  to 
be  polished  is  uniform  regardless  of  the  shape  of 
that  surface. 

Preferably  there  is  more  than  one  fluid  op- 
?o  erated  cylinder  provided  with  polishing  heads,  and 

three  such  cylinders  with  associated  polishing 
heads  have  been  found  to  be  useful  in  practice, 
preferably  distributed  equi-distantly  around  the 
plunger.  The  cylinder  or  cylinders  may  convenient- 

25  ly  be  mounted  on  a  rotary  table  capable  of  rotating 
slowly  around  the  plunger  so  as  to  provide  the 
relative  rotary  movement  to  move  the  reciprocating 
polishing  heads  successively  to  fresh  areas  of  the 
plunger  being  polished. 

30  The  invention  will  be  described  further,  by  way 
of  example,  with  reference  to  the  accompanying 
drawing,  in  which: 

Figure  1.  is  a  diagrammatic  elevational  view 
of  an  apparatus  in  accordance  with  the  invention; 

35  Figure  2.  is  a  top  plan  view  of  the  rotary 
table; 

Figure  3.  is  an  elevational  view  of  a  suitable 
control  panel. 

Referring  to  the  drawings,  a  polishing  appara- 
40  tus  generally  designated  10  comprises  a  rotary 

table  12  mounted  on  a  suitable  framework  (not 
shown)  for  rotation  by  means  of  a  drive  belt  1  4  and 
motor  16.  The  table  12  has  a  central  orifice  18  of 
sufficient  size  to  receive  the  largest  plunger  which 

45  it  is  desired  to  polish.  Below  the  table  12  is  a  tank 
20  containing  oil  for  facilitating  the  polishing  pro- 
cess.  Above  the  table  12  is  mounted  a  double- 
acting  pneumatic  cylinder  22  having  an  operating 
rod  24  terminating  in  a  chuck  or  the  like  26  to 

so  which  can  be  attached  a  mould  plunger  28  to  be 
polished.  Mounted  on  the  table  12  are  three  pneu- 
matically  operated  cylinders  30  each  of  which  has 
an  associated  oilstone  slide  32  for  bringing  a 
polishing  head  34  in  the  form  of  an  oilstone  into 
contact  with  the  plunger  28  to  be  polished. 
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The  pneumatic  circuits  to  each  of  the  cylinders 
0  share  a  regulated  air  supply  with  an  exhaust 
iressure  regulator  to  ensure  a  constant  air  pres- 
ure  to  within  +3  p.s.i.  The  polishing  heads  34  are 
ontrolled  by  the  cylinders  30  and  for  rigidity  are 
upported  in  the  slides  32.  They  have  a  typical 
novement  range  of  2"  which  will  allow  a  4"  diam- 
iter  component  to  be  honed.  The  oilstone  setting 
losition  is  not  critical  since  the  cylinders  will  com- 
>ensate  for  length  variations.  In  operation  the 
ilunger  to  be  polished  28  is  affixed  to  the  chuck  26 
if  the  cylinder  22.  The  cylinder  22  is  then  caused 
o  reciprocate  in  turn  causing  the  plunger  28  to 
raverse  past  the  oilstone  heads  34  relatively  quick- 
y.  Pressure  is  applied  to  the  cylinders  30  which, 
'ia  the  slides  32,  cause  the  heads  34  to  bear 
igainst  the  plunger  30  and  apply  a  honing  or 
)olishing  action  thereto  in  a  substantially  longitudi- 
lal  direction.  Each  reciprocation  of  the  plunger  28 
;auses  it  to  dip  into  the  tank  20  and  pick  up  oil  to 
ubricate  the  honing  stones.  The  motor  16,  geared 
town  to  4  r.p.m.,  operates  through  the  drive  belt  14 
it  a  reduction  of  4:1  thereby  driving  the  rotary  table 
assembly  at  1  r.p.m.  This  ensures  that  fresh  sur- 
ace  portions  of  the  surface  of  the  plunger  28  are 
Drought  into  contact  with  the  three  oilstones  34  as 
he  latter  reciprocate  over  its  surface. 

The  stroke  length  and  stop  positions  of  the 
cylinder  22  can  be  set  by  means  of  the  adjustable 
Dneumatic  stops  or,  preferably,  electronic  proximity 
switches  36.  The  rotation  of  the  table  and  adjust- 
nent  of  the  start  and  stop  cycles  can  be  monitored 
Dy  the  operator  by  means  of  the  control  panel 
llustrated  in  Figure  3.  The  panel  also  gives  an 
ndication  of  the  number  of  strokes  of  the  cylinder 
22  and  it  monitors  the  air  pressure  by  means  of  a 
pressure  gauge  to  ensure  that  the  oilstones  34  are 
supplied  with  a  constant  pressure. 

Since  the  pressure  applied  to  the  oilstones 
through  the  cylinders  30  is  constant,  independent 
of  the  position  of  the  oilstone  with  respect  to  the 
central  axis  of  the  apparatus,  the  polishing  pressure 
does  not  depend  on  the  thickness  of  the  plunger 
28  at  any  point.  Thus  a  typical  plunger  shape  as 
illustrated  in  Figure  1  will  be  polished  evenly.  The 
relatively  slow  rotation  of  the  table  (1  r.p.m.)  en- 
sures  that  the  polishing  effect  is  overwhelmingly  in 
the  longitudinal  direction  and  no  circumferential 
machine  marks  are  left  on  the  plunger  28.  The 
control  panel  may  be  employed  to  program  a  set 
number  of  strokes  for  a  given  plunger  after  which 
the  machine  will  stop. 

The  apparatus  of  the  invention  provides  a  sim- 
ple  and  effective  way  of  producing  extremely  ac- 
curate  honing  and/or  polishing  of  mould  plungers  in 
the  longitudinal  direction. 

Claims 

1.  A  polishing  machine  for  mould  plungers 
which  comprises  means  for  mounting  a  plunger 

>  and  rotating  it,  at  least  one  means  for  bringing  a 
polishing  head  into  contact  with  the  plunger  surface 
to  be  polished,  and  means  for  relatively  traversing 
the  plunger  and  the  polishing  head  with  respect  to 
one  another  whereby  to  effect  longitudinal  polishing 

o  characterised  in  that  the  means  for  bringing  the 
head  into  contact  with  the  surface  is  a  fluid  op- 
erated  cylinder  whereby  to  the  head  pressure  is 
maintained  substantially  constant. 

2.  A  machine  according  to  claim  1  in  which  the 
5  plunger  and  cylinder  are  mounted  for  relative  rota- 

tion,  the  rotation  being  relatively  slow  so  that  the 
principal  polishing  action  is  carried  out  by  travers- 
ing  the  polishing  head  in  a  reciprocating  manner 
with  respect  to  the  longitudinal  axis  of  the  plunger. 

to  3.  A  machine  as  claimed  either  of  claims  1  or  2 
in  which  the  fluid  operated  means  is  kept  stationary 
and  the  plunger  is  mounted  for  longitudinal  recip- 
rocation  in  order  to  traverse  to  and  fro  past  the 
polishing  head. 

?5  4.  A  machine  as  claimed  in  claim  3  in  which 
the  means  for  achieving  the  longitudinal  reciproca- 
tion  is  a  double-acting  fluid  operated  cylinder. 

5.  A  machine  as  claimed  in  any  of  claims  1  to 
4  in  which  the  fluid  operated  cylinder  is  a  hydraulic 

)0  or  pneumatic  cylinder. 
6.  A  machine  as  claimed  in  any  of  claims  1  to 

5  in  which  the  pressure  is  maintained  constant  by 
connecting  a  pressure  regulator  to  the  outlet  or 
exhaust  of  the  the  pressure  in  the  cylinder  can  be 

35  maintained  constant  so  that  the  pressure  applied  to 
the  polishing  head  also  remains  constant  irrespec- 
tive  of  the  extension  of  the  polishing  head  from  the 
cylinder. 

7.  A  machine  as  claimed  in  any  of  claims  1  to 
40  6  in  which  there  is  more  than  one  fluid  operated 

cylinder  provided  with  a  polishing  head. 
8.  A  machine  as  claimed  in  claim  7  in  which 

three  such  cylinders  with  associated  polishing 
heads  are  provided,  distributed  equidistantly  ar- 

45  ound  the  plunger. 
9.  A  machine  as  claimed  in  claim  8  in  which 

the  cylinder  or  cylinders  are  mounted  on  a  rotary 
table  capable  of  rotating  slowly  around  the  plunger 
so  as  to  provide  the  relative  rotary  movement  to 

so  move  the  reciprocating  polishing  heads  succes- 
sively  to  fresh  areas  of  the  plunger  being  polished. 

as 
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