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Control  of  pusher  mechanisms  associated  with  a  glassware  forming  machine. 

©  The  pusher  mechanism  (14)  associated  with  an 
I.S.  glassware  forming  machine  (10)  are  controlled 
by  a  controller  (30)  which  provides  control  signals 
which  cause  the  mechanisms  (14)  to  operate.  The 
controller  senses  the  passage  past  a  particular  loca- 
tion  of  ware  (1  to  6)  of  ware  as  it  is  transported  by  a 
conveyor  (16)  on  to  which  the  pusher  mechanisms 
(14)  transfer  the  ware.  The  controller  determines  the 
spacing  (S1  to  S5)  on  the  conveyor  (16)  of  ware 
from  different  sections  (12)  of  the  machine  (10), 
compares  the  spacing  with  a  predetermined,  de- 
sired,  spacing  and,  in  the  event  that  said  spacing 
differs  from  said  predetermined  spacing  by  more 
than  a  predetermined  tolerance,  advances  or  retards 
the  supply  of  control  signals  to  at  least  one  of  the 
pusher  mechanisms  (14)  which  transfers  the  ware 
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CONTROL  OF  PUSHER  MECHANISMS  ASSOCIATED  WITH  A  GLASSWARE  FORMING  MACHINE 

ronised  with  the  operation  of  the  pusher  mecha- 
nisms  to  ensure  that  all  the  ware  can  be  transferred 
to  the  conveyor  without  interference  with  ware  al- 
ready  on  the  conveyor.  Furthermore,  it  is  desirable 

5  for  the  subsequent  handling  of  the  ware,  if  the  ware 
on  the  conveyor  is  evenly  spaced.  In  order  to 
achieve  this  synchronisation,  conventionally,  the 
conveyor  drives  a  cam  shaft  on  which  cams  asso- 
ciated  with  each  pusher  mechanism  are  mounted. 

70  The  cam  associated  with  a  particular  pusher 
mechanism  starts  the  operation  of  its  associated 
pusher  mechanism  by  operating  a  pneumatic  valve 
to  admit  operating  air  to  the  mechanism.  In  this 
arrangement,  however,  the  relative  timings  of  the 

15  pusher  mechanisms  cannot  be  easily  adjusted  to 
take  account  of  variations  in  the  speed  of  operation 
of  the  pusher  mechanism  which  may  develop  over 
a  period  of  time.  More  recently,  see  e.g.  U.S. 
Patent  Specification  No.  4203752  and  European 

20  Patent  Specification  No.  0048133,  the  pusher 
mechanisms  have  been  started  by  electrical  control 
signals  derived  from  the  machine  controller  but, 
while  these  can  more  easily  be  adjusted,  the  need 
for  adjustment  and  the  amount  of  adjustment  re- 

25  quired  depends  on  observation  by  an  operator  and 
trial-and-error. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  method  of  controlling  the  operation  of  push- 
er  mechanisms  of  the  type  referred  to  in  which  the 

30  timing  of  the  control  signals  is  automatically  ad- 
justed  to  equalise  the  spacing  of  ware  on  the 
conveyor. 

The  invention  provides  a  method  of  controlling 
the  operation  of  a  plurality  of  pusher  mechanisms 

35  each  of  which  is  associated  with  one  of  the  sec- 
tions  of  a  glassware  forming  machine  of  the  individ- 
ual  section  type,  the  pusher  mechanisms  being 
arranged  alongside  a  common  conveyor  which  is 
operable  to  transport  ware  away  from  the  machine 

40  and  each  pusher  mechanism  being  operable,  on 
receipt  of  a  control  signal,  once  in  each  cycle  of 
the  machine,  to  transfer  ware  formed  by  its  asso- 
ciated  section  on  to  the  conveyor,  the  pusher 
mechanisms  being  operated  successively  in  a  pre- 

45  determined  sequence,  characterised  in  that  the 
method  comprises  sensing  the  passage  past  a 
particular  location  of  ware  as  it  is  transported  by 
the  conveyor  and  producing  successive  signals  re- 
presenting  the  passage  of  successive  pieces  of 

50  ware  past  said  location,  determining  from  said  suc- 
cessive  signals  the  spacing  on  the  conveyor  of 
ware  formed  by  different  sections  of  the  machine, 
comparing  said  spacing  with  a  predetermined 
spacing,  and  advancing  or  retarding  the  supply  of 
control  signals  in  the  machine  cycle  to  at  least  one 

This  invention  is  concerned  with  methods  of 
controlling  and  controllers  for  controlling  the  opera- 
tion  of  a  plurality  of  pusher  mechanisms  each  of 
which  is  associated  with  one  of  the  sections  of  a 
glassware  forming  machine  of  the  individual  section 
type. 

Glassware  forming  machines  of  the  individual 
section  type  are  well  known  and  comprise  a  plural- 
ity  of  individual  glassware  forming  sections  ar- 
ranged  side-by-side.  The  sections  of  the  machine 
receive  gobs  of  molten  glass  from  a  common 
source  in  turn  according  to  a  predetermined  se- 
quence.  Each  section  moulds  the  gobs  it  receives 
into  pieces  of  glassware  and  deposits  them  on  a 
deadplate  associated  with  the  section.  The  sections 
operate  within  an  overall  machine  cycle  with  phase 
differences  between  their  operations,  the  overall 
machine  cycle  being  the  period  between  succes- 
sive  deliveries  of  gobs  to  the  same  section.  For  a 
six  section  machine,  if  the  machine  cycle  is  repre- 
sented  by  360  degrees,  the  phase  difference  be- 
tween  one  section  and  the  next  section  in  the 
predetermined  sequence  will  be  60  degrees.  A 
section  may  form  one,  two,  three  or  even  four 
pieces  of  ware  simultaneously  from  a  like  number 
of  gobs  supplied  simultaneously  thereto.  The  basic 
principle  of  the  individual  section,  or  I.S.,  machine 
is  described  in  U.S.  Patent  Specification  No. 
1911119. 

The  ware  formed  by  an  I.S.  machine  is  trans- 
ported  away  from  the  machine  on  a  conveyor 
which  is  common  to  all  the  sections  and  runs 
parallel  to  the  row  of  sections  past  the  deadplates. 
In  order  to  transfer  ware  formed  by  the  sections 
from  the  deadplate  on  to  the  conveyor,  pusher 
mechanisms  are  arranged  alongside  the  conveyor 
adjacent  the  deadplate.  Each  pusher  mechanism  is 
associated  with  one  of  the  sections  and  is  op- 
erable,  once  in  each  cycle  of  the  machine,  to 
transfer  ware  formed  by  its  associated  section  on 
to  the  conveyor  from  the  deadplate  on  which  the 
section  has  deposited  the  ware.  The  pusher 
mechanisms  operate  successively  in  a  predeter- 
mined  sequence  which  is  normally  the  same  se- 
quence  as  that  in  which  the  sections  are  operated. 

Each  pusher  mechanism  normally  comprises 
one  or  more  fingers,  one  for  each  piece  of  ware 
formed  simultaneously  by  its  associated  section, 
which  in  the  operation  of  the  mechanism  are 
brought  into  contact  with  ware  on  the  deadplate, 
are  moved  arcuately  to  sweep  the  ware  on  to  the 
conveyor,  and  are  then  retracted  from  the  ware.  An 
example  of  such  a  pusher  mechanism  is  described 
in  U.S.  Patent  Specification  No.  3249200. 

The  speed  of  the  conveyor  needs  to  be  synch- 
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of  the  pusher  mechanisms  associated  with  said 
different  sections  in  the  event  that  said  spacing 
differs  from  said  predetermined  spacing  by  more 
than  a  predetermined  tolerance. 

In  a  method  in  accordance  with  the  last  pre- 
ceding  paragraph,  the  actual  spacing  of  ware  on 
the  conveyor  is  determined  and  used  to  adjust  the 
supply  of  control  signals  so  that  the  spacing  is 
continuously  monitored  and  attempts  made  to 
equalise  the  spacing. 

In  order  to  simplify  the  method,  preferably  the 
time  of  the  supply  of  a  control  signal  within  a  cycle 
to  a  particular  section  is  never  advanced  or  re- 
tarded  and  ware  from  that  section  is  used  as  a 
datum  from  which  spacings  are  measured.  The 
timing  of  one  pusher  mechanism  is,  thus,  always 
regarded  as  correct  and  the  timing  of  the  other 
pusher  mechanisms  is  adjusted  relative  thereto.  A 
fixed  reference  point  is  therefore  provided  once  in 
each  cycle  so  that  errors  cannot  become  cumula- 
tive. 

As  sections  are  sometimes  closed  down  for 
maintenance,  repair  etc.  or  sometimes  produce  ob- 
viously  defective  ware  which  an  operator  will  knock 
off  the  conveyor  into  a  cullet  chute,  gaps  some- 
times  occur  in  the  ware  on  the  conveyor  caused  by 
the  absence  of  a  contribution  from  a  particular 
section.  In  order  to  prevent  such  gaps  from  causing 
unnecessary  and  erroneous  adjustment  of  the  tim- 
ings  of  the  pusher  mechanisms,  it  is  advantageous 
if  time  windows  are  established  during  which  ware 
is  expected  to  pass  said  location  and,  if  no  ware  is 
sensed  within  a  particular  time  window,  the  advan- 
cing  or  retarding  step  is  not  carried  out.  Thus,  if 
ware  from  a  particular  section  is  missing,  no  ware 
will  be  sensed  in  a  particular  time  window  and  no 
adjustments  will  be  made. 

Advantageously,  said  sensing  is  carried  out  by 
shining  a  beam  of  light  across  the  conveyor  at  said 
particular  location  and  detecting  interruptions  in 
said  beam  caused  by  the  passage  of  ware.  The 
beam  of  light  may  advantageously  be  light  from  a 
low-powered  laser. 

The  invention  also  provides  a  controller  for 
controlling  the  operation  of  a  plurality  of  pusher 
mechanisms  each  of  which  is  associated  with  one 
of  the  sections  of  a  glassware  forming  machine  of 
the  individual  section  type,  the  pusher  mechanisms 
being  arranged  alongside  a  common  conveyor 
which  is  operable  to  transport  ware  away  from  the 
machine  and  each  pusher  mechanism  being  op- 
erable,  on  receipt  of  a  control  signal,  to  transfer 
ware  formed  by  its  associated  section  on  to  the 
conveyor,  the  controller  being  operable  to  provide 
such  control  signals  to  the  pusher  mechanisms  to 
cause  them  to  operate  successively  in  a  predeter- 
mined  sequence  with  each  pusher  mechanism  be- 
ing  operated  once  in  each  cycle  of  operation  of  the 

machine,  characterised  in  that  the  controller  com- 
prises  sensing  means  operable  to  sense  the  pas- 
sage  past  a  particular  location  of  ware  as  it  is 
transported  by  the  conveyor  and  to  produce  suc- 

s  cessive  signals  representing  the  passage  of  suc- 
cessive  pieces  of  ware  past  said  location,  deter- 
mining  means  arranged  to  receive  said  successive 
signals  from  the  sensing  means  and  operable  to 
determine  from  said  signals  the  spacing  on  the 

10  conveyor  of  ware  formed  by  different  sections  of 
the  machine,  comparing  means  operable  to  com- 
pare  the  spacing  determined  by  the  determining 
means  with  a  desired  spacing  and  to  produce  a 
signal  if  said  spacing  differs  from  said  desired 

15  spacing  by  more  than  a  predetermined  tolerance, 
and  timing  adjustment  means  operable  in  response 
to  the  signal  produced  by  the  comparing  means  to 
advance  or  retard  the  supply  of  control  signals 
within  the  cycle  to  at  least  one  of  the  pusher 

20  mechanisms  which  has  transferred  the  ware 
formed  by  said  different  sections  on  to  the  con- 
veyor. 

There  now  follows  a  detailed  description,  to  be 
read  with  reference  to  the  accompanying  drawings, 

25  of  a  controller  and  a  method  of  controlling  which 
are  illustrative  of  the  invention.  It  is  to  be  under- 
stood  that  the  illustrative  controller  and  the  illustra- 
tive  method  have  been  selected  by  way  of  example 
and  not  of  limitation  of  the  invention. 

•30  In  the  drawings: 
Figure  1  is  a  diagrammatic  view  of  the  illus- 

trative  controller  showing  it  in  relation  to  an  I.S. 
glassware  forming  machine;  and 

Figure  2  is  a  diagrammatic  view  of  a  con- 
35  veyor  transporting  ware  away  from  the  I.S.  glass- 

ware  forming  machine  of  Figure  1  showing  signals 
and  spacings  in  relation  to  the  ware  on  the  con- 
veyor. 

The  illustrative  method  of  controlling  and  the 
40  illustrative  controller  are  described  hereinafter  in 

relation  to  a  six  section  I.S.  machine  10  with  each 
section  12  operating  to  form  two  pieces  of  ware 
simultaneously.  Details  of  the  section  12  are  not 
pertinent  to  this  description  and  are  omitted  from 

45  the  drawings.  However,  it  will  be  understood  that 
suitable  modifications  of  the  illustrative  method  and 
illustrative  controller  can  be  utilised  with  I.S.  ma- 
chines  having  different  numbers  of  sections  and 
with  the  sections  operating  to  form  different  num- 

50  bers  of  pieces  of  ware  simultaneously.  The  sec- 
tions  12  are  numbered,  for  convenience,  1  to  6 
starting  from  the  left  hand  side  of  Figure  1.  The 
pieces  of  ware  are  given  reference  numbers  from  1 
to  6  depending  on  which  section  formed  them,  i.e. 

55  ware  numbered  1  was  formed  by  section  1  and  so 
on.  The  I.S.  machine  is  described  as  having  the 
firing  order  1  ,  4,  3,  6,  5,  2,  i.e.  section  1  is  followed 
by  section  4  in  the  machine  cycle  and  so  on.  It  will 
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signals  when  the  passage  of  ware  interrupts  said 
beam.  When  the  cell  34  receives  the  beam,  it 
provides  an  electrical  signal  to  the  computer  30 
and  the  absence  of  said  electrical  signal  signals  to 

5  the  computer  30  the  presence  of  a  piece  of  ware  at 
said  location. 

A  terminal  36  is  connected  to  the  computer  30 
to  enable  an  operator  to  inform  the  computer  of 
necessary  parameters  such  as  the  number  of 

io  pieces  of  ware  formed  simultaneously  by  a  section 
12,  and  the  firing  order.  The  computer  30  also 
receives  an  input  from  a  sensor  38  which  senses 
the  speed  of  the  machine  10,  i.e  the  length  of  the 
machine  cycle. 

75  The  computer  30  is  programmed  to  provide 
determining  means  arranged  to  receive  the  succes- 
sive  signals  from  the  cell  34  and  operable  to  deter- 
mine  from  said  signals  the  spacing  on  the  con- 
veyor  16  of  ware  formed  by  different  sections  of 

20  the  machine  10.  Figure  2  illustrates  the  order  in 
which  ware  passes  the  sensing  means.  This  order 
is  not  the  same  as  the  firing  order,  being  1  ,  4,  5,  2, 
3,  6.  Thus,  two  pieces  of  ware  from  section  1  pass 
the  sensing  means  followed  by  two  from  section  4 

25  and  so  on.  The  determining  means  is  programmed 
to  regard  signals  representing  the  passage  of  ware 
from  a  particular  section  as  representing  a  datum 
from  which  spacings  on  the  conveyor  are  to  be 
measured.  Thus,  the  arrival  of  the  first  piece  of 

30  ware  from,  for  example  section  1,  is  regarded  as 
the  datum  and  the  determining  means  re-sets  itself. 
The  trace  40  shows  the  signals  produced  by  the 
sensing  means  32,34  and  the  datum  is  set  at  the 
falling  edge  40a  of  the  signal  produced  by  the  first 

35  piece  of  ware  from  section  1  . 
As  shown  in  Figure  2,  the  computer  30  expects 

that  the  next  piece  of  ware  to  arrive  after  datum  is 
also  from  section  1  and  accordingly  the  determin- 
ing  means  ignores  the  next  signal  40b  from  the 

40  sensing  means  32,34.  However,  the  next  signal  40c 
is  expected  to  be  caused  by  a  piece  of  ware  from 
section  4  and  the  determining  means  operates  to 
determine  the  spacing  S1  between  the  first  piece 
of  ware  from  section  1  and  the  first  piece  of  ware 

45  from  section  4,  i.e.  the  spacing  between  the  signals 
40a  and  40c.  The  spacing  S1  is,  therefore,  mea- 
sured  as  a  time  interval  but  this  is  equivalent  to 
measuring  the  distance  between  the  pieces  of  ware 
as  the  conveyor  16  runs  at  constant  speed,  being 

so  in  this  case  three  section  widths  per  cycle.  It  would 
also  be  possible  to  use  the  signals  40b  and  40c  for 
a  spacing  measurement.  All  the  spacings  mea- 
sured  are  from  signal  40a,  these  being  S1  between 
ware  from  sections  1  and  4;  S2  between  ware  from 

55  sections  1  and  5;  S3  between  ware  from  sections  1 
and  2  (the  ware  from  section  2  is  shown  as  missing 
in  Figure  2  but  its  intended  position  on  the  con- 
veyor  16  is  indicated  by  broken  lines);  S4  between 

be  understood,  however,  that  other  firing  orders  are 
possible. 

Six  pusher  mechanisms  14  operate  with  the 
I.S.  machine  10,  each  mechanism  14  being  asso- 
ciated  with  one  of  the  sections  12.  The  pusher 
mechanisms  14  are  arranged  alongside  a  common 
conveyor  16  which  is  operable  to  transport  ware 
away  from  the  machine.  Each  pusher  mechanism 
14  is  operable,  on  receipt  of  a  control  signal,  to 
transfer  ware  formed  by  its  associated  section  12 
from  a  deadplate  18  of  the  section  on  to  the 
conveyor  16.  Each  pusher  mechanism  14  com- 
prises  two  fingers  20  mounted  on  a  horizontally 
extending  piston  rod  22  of  a  piston  and  cylinder 
assembly  24.  The  assembly  24  is  mounted  for 
reciprocating  turning  movement  through  approxi- 
mately  90  degrees  about  a  vertical  axis  and  the 
pusher  mechanism  also  comprises  means  (not 
shown)  for  carrying  out  this  turning  movement.  On 
receipt  of  a  control  signal,  the  assembly  24  of  a 
pusher  mechanism.  14  operates  to  extend  the  fin- 
gers  20  across  the  deadplate  18  so  that  each  finger 
is  adjacent  a  piece  of  ware  (the  pusher  mechanism 
14  of  section  1  is  shown  in  this  condition  in  Figure 
1).  Next,  the  assembly  24  is  turned  about  the 
vertical  axis  so  that  the  fingers  20  push  the  ware 
on  to  the  conveyor  16  with  an  arcuate  movement. 
Next,  the  assembly  24  operates  to  retract  the  fin- 
gers  20  from  the  ware  (the  pusher  mechanism  14 
of  section  6  is  shown  in  this  condition  in  Figure  1  ). 
Finally,  the  assembly  24  is  turned  back  about  the 
vertical  axis. 

The  pusher  mechanisms  14  receive  their  con- 
trol  signals  (which,  as  mentioned  above,  cause 
them  to  commence  their  operation)  from  a  control- 
ler  comprising  a  computer  30.  The  computer  30  is 
operable  to  provide  such  control  signals  to  the 
pusher  mechanisms  14  to  cause  them  to  operate 
successively  in  a  predetermined  sequence  with 
each  pusher  mechanism  being  operated  once  in 
each  cycle  of  operation  of  the  machine.  The  order 
in  which  the  pusher  mechanisms  14  are  operated 
is  the  same  as  the  firing  order  of  the  sections  12. 
The  control  signals  are  supplied  to  solenoid  valves 
of  the  pusher  mechanisms  14  contained  in  an  air 
manifold  31  . 

The  controller  also  comprises  sensing  means 
operable  to  sense  the  passage  past  a  particular 
location,  downstream  of  the  machine  10,  of  ware  as 
it  is  transported  by  the  conveyor  16  and  to  produce 
successive  signals  representing  the  passage  of 
successive  pieces  of  ware  past  said  location.  The 
sensing  means  comprises  means  for  shining  a 
beam  of  light  across  the  conveyor  16  at  said  loca- 
tion,  said  means  being  provided  by  a  low  power 
laser  32.  The  sensing  means  also  comprises  a 
receiving  means,  in  the  form  of  a  photo-electric  cell 
34,  operable  to  receive  said  beam  and  generate 
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ware  from  sections  1  and  3;  and  S5  between 
sections  1  and  6. 

When  a  spacing  has  been  determined  by  the 
determining  means,  comparing  means  pro- 
grammed  into  the  computer  30  is  operable  to  com- 
pare  the  spacing  with  a  desired  spacing  fed  in  via 
the  terminal  36.  The  desired  spacing  for  compari- 
son  with  S2  is  twice  that  for  S1  and  so  on.  If  the 
spacing  differs  from  said  desired  spacing  by  more 
than  a  predetermined  tolerance,  also  fed  in  via  the 
terminal  36,  a  signal  is  produced  representing  the 
amount  and  sign  of  the  difference.  This  signal  is 
supplied  to  timing  adjustment  means  programmed 
into  the  computer  30  and  operable  in  response  to 
the  signal  produced  by  the  comparing  means  to 
advance  or  retard  the  supply  of  a  control  signal 
within  the  cycle  to  one  of  the  pusher  mechanisms 
14  which  has  transferred  the  ware  involved  in  the 
spacing  measurement  on  to  the  conveyor  16.  Thus, 
if  S1  is  found  to  be  outside  the  tolerance,  the 
supply  of  a  control  signal  to  the  pusher  mechanism 
1  4  associated  with  section  4  is  altered.  If  the  spac- 
ing  is  too  small,  the  supply  of  the  control  signal  is 
retarded  whereas,  if  it  is  too  large,  the  supply  of 
the  control  signal  is  advanced.  The  amount  of  the 
alteration  is  proportional  to  the  amount  by  which 
the  spacing  differs  from  the  desired  spacing. 

As  mentioned  above,  the  determining  means  is 
programmed  to  regard  signals,  such  as  40a,  repre- 
senting  the  passage  of  ware  from  a  particular  sec- 
tion,  in  this  case  section  1,  as  representing  a 
datum  from  which  spacings  S1  to  S5  on  the  con- 
veyor  16  are  to  be  measured.  This  being  the  case, 
the  control  signal  to  said  section  is  not  advanced  or 
retarded.  The  next  datum  after  40a  is  indicated  by 
4d  in  Figure  2. 

As  mentioned  above,  it  sometimes  happens 
that  ware  from  a  particular  section  is  missing  from 
the  conveyor  1  6.  In  Figure  2,  the  ware  from  section 
2  is  shown  as  missing  giving  rise  to  a  period 
indicated  by  40e  when  no  signals  are  produced  by 
the  sensing  means  32,34.  In  order  to  avoid  difficul- 
ties  which  would  arise  if  the  determining  means 
became  confused  as  to  which  section  had  formed 
the  ware  giving  rise  to  a  particular  signal,  time 
window  generating  means  is  programmed  into  the 
computer  30  and  is  operable  to  generate  time 
windows  W  during  which  ware  is  expected  to  pass 
the  location  of  the  sensing  means  32,34.  The  deter- 
mining  means  is  programmed,  in  the  event  that  no 
ware  is  sensed  within  a  particular  time  window,  to 
proceed  to  the  next  spacing.  Thus,  in  the  example 
illustrated  in  Figure  2,  no  ware  is  sensed  in  the 
window  W  associated  with  section  2  and  the  deter- 
mining  means  instead  of  determining  S3  proceeds 
to  determine  S4.  In  the  event  that  ware  from  sec- 
tion  1  is  missing,  the  determining  means  is  pro- 
grammed  to  change  the  datum  to  ware  from  the 

next  following  section  on  the  conveyor,  in  this  case 
section  4.  If  the  spacings  exceed  predetermined 
limits  or  if  ware  is  not  sensed  for  a  considerable 
period,  the  computer  30  produces  ware  reject  or 

5  alarm  signals  on  a  line  33. 
The  illustrative  method,  therefore,  comprises: 
generating  time  windows  W  during  which  ware 

is  expected  to  pass  the  location  of  the  sensing 
means  -32,34; 

w  sensing,  using  the  sensing  means  32,34,  the 
passage  of  ware  past  said  location  as  it  is  trans- 
ported  by  the  conveyor  16  and  producing  succes- 
sive  signals  40a  etc.  representing  the  passage  of 
successive  pieces  of  ware  past  said  location, 

75  determining  from  the  signals  40a  etc.  the 
spacing,  e.g.  S1,  on  the  conveyor  16  of  ware  from 
different  sections  of  the  machine,  e.g.  1  and  4,  the 
spacing  being  measured  from  a  datum  provided  by 
the  passage  of  ware  formed  by  a  particular  section, 

20  e.g.  1,  the  time  of  supply  of  a  control  signal  to  that 
section  never  being  advanced  or  retarded,  and,  if 
no  ware  is  sensed  within  a  particular  time  window, 
the  determining  means  proceeding  to  the  next 
spacing,  e.g.  S2,  so  that  no  advancing  or  retarding 

25  is  carried  out; 
comparing  said  spacing,  e.g.  S1,  with  a  pre- 

determined  spacing,  and 
advancing  or  retarding  the  supply  of  control 

signals  in  the  machine  cycle  to  at  least  one  of  the 
30  pusher  mechanisms  14  associated  with  said  dif- 

ferent  sections  in  the  event  that  said  spacing  differs 
from  said  predetermined  spacing  by  more  than  a 
predetermined  tolerance. 

35 
Claims 

1.  A  method  of  controlling  the  operation  of  a 
plurality  of  pusher  mechanisms  (14)  each  of  which 

40  is  associated  with  one  of  the  sections  (12)  of  a 
glassware  forming  machine  of  the  individual  section 
type  (10),  the  pusher  mechanisms  being  arranged 
alongside  a  common  conveyor  (16)  which  is  op- 
erable  to  transport  ware  away  from  the  machine 

45  and  each  pusher  mechanism  being  operable,  on 
receipt  of  a  control  signal,  once  in  each  cycle  of 
the  machine,  to  transfer  ware  (1  to  6)  formed  by  its 
associated  section  on  to  the  conveyor,  the  pusher 
mechanisms  being  operated  successively  in  a  pre- 

50  determined  sequence,  characterised  in  that 
the  method  comprises: 
sensing  the  passage  past  a  particular  location 

of  ware  (1  to  6)  as  it  is  transported  by  the  conveyor 
(16)  and  producing  successive  signals  (40a  to  40d) 

55  representing  the  passage  of  successive  pieces  of 
ware  past  said  location, 

determining  from  said  successive  signals  the 
spacing  on  the  conveyor  of  ware  formed  by  dif- 
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comparing  means  operable  to  compare  the 
spacing  determined  by  the  determining  means  with 
a  desired  spacing  and  to  produce  a  signal  if  said 
spacing  differs  from  said  desired  spacing  by  more 
than  a  predetermined  tolerance,  and 

timing  adjustment  means  operable  in  response 
to  the  signal  produced  by  the  comparing  means  to 
advance  or  retard  the  supply  of  control  signals 
within  the  cycle  to  at  least  one  of  the  pusher 
mechanisms  which  has  transferred  the  ware 
formed  by  said  different  sections  on  to  the  con- 
veyor. 

7.  A  controller  according  to  Claim  6,  charac- 
terised  in  that  the  determining  means  (30)  is  pro- 
grammed  to  regard  signals  representing  the  pas- 
sage  of  ware  from  a  particular  section  as  represent- 
ing  a  datum  from  which  spacings  on  the  conveyor 
(16)  are  to  be  measured,  the  control  signal  to  said 
section  not  being  advanced  or  retarded. 

8.  A  controller  according  to  either  one  of 
Claims  7  and  8,  characterised  in  that  the  controller 
also  comprises  time  window  generating  means  op- 
erable  to  generate  time  windows  (W)  during  which 
ware  (1  to  6)  is  expected  to  pass  said  location  and 
the  determining  means  is  programmed,  in  the 
event  that  no  ware  is  sensed  within  a  particular 
time  window,  to  proceed  to  the  next  spacing. 

9.  A  controller  according  to  any  one  of  Claims 
7  to  9,  characterised  in  that  said  sensing  means 
(32,  34)  comprises  means  (32)  for  shining  a  beam 
of  light  across  the  conveyor  at  said  location  and 
receiving  means  (34)  operable  to  receive  said 
beam  and  generate  said  signals  when  the  passage 
of  ware  interrupts  said  beam. 

ferent  sections  of  the  machine, 
comparing  said  spacing  with  a  predetermined 

spacing,  and 
advancing  or  retarding  the  supply  of  control 

signals  in  the  machine  cycle  to  at  least  one  of  the  5 
pusher  mechanisms  associated  with  said  different 
sections  in  the  event  that  said  spacing  differs  from 
said  predetermined  spacing  by  more  than  a  pre- 
determined  tolerance. 

2.  A  method  according  to  Claim  1,  charac-  10 
terised  in  that  the  time  of  the  supply  of  a  control 
signal  within  a  cycle  to  a  particular  section  (12)  is 
never  advanced  or  retarded  and  ware  (1)  from  that 
section  is  used  as  a  datum  from  which  spacings 
are  measured.  75 

3.  A  method  according  to  either  one  of  Claims 
1  and  2,  characterised  in  that  time  windows  (W)  are 
generated  during  which  ware  is  expected  to  pass 
said  location  and,  if  no  ware  is  sensed  within  a 
particular  time  window,  the  advancing  or  retarding  20 
step  is  not  carried  out. 

4.  A  method  according  to  any  one  of  Claims  1 
to  3,  characterised  in  that  said  sensing  is  carried 
out  by  shining  a  beam  of  light  across  the  conveyor 
(1"6)  at  said  particular  location  and  detecting  in-  25 
terruptions  in  said  beam  caused  by  the  passage  of 
ware  (1  to  6). 

5.  A  method  according  to  Claim  4,  charac- 
terised  in  that  said  beam  of  light  is  light  from  a  low- 
powered  laser  (32).  30 

6.  A  controller  for  controlling  the  operation  of  a 
plurality  of  pusher  mechanisms  (14)  each  of  which 
is  associated  with  one  of  the  sections  (12)  of  a 
glassware  forming  machine  of  the  individual  section 
type  (10),  the  pusher  mechanisms  being  arranged  35 
alongside  a  common  conveyor  (16)  which  is  op- 
erable  to  transport  ware  (1  to  6)  away  from  the 
machine  and  each  pusher  mechanism  being  op- 
erable,  on  receipt  of  a  control  signal,  to  transfer 
ware  formed  by  its  associated  section  on  to  the  40 
conveyor,  the  controller  being  operable  to  provide 
such  control  signals  to  the  pusher  mechanisms  to 
cause  them  to  operate  successively  in  a  predeter- 
mined  sequence  with  each  pusher  mechanism  be- 
ing  operated  once  in  each  cycle  of  operation  of  the  45 
machine,  characterised  in  that 

the  controller  comprises: 
sensing  means  (32,  34)  operable  to  sense  the 

passage  past  a  particular  location  of  ware  as  it  is 
transported  by  the  conveyor  and  to  produce  sue-  50 
cessive  signals  (40a  to  40d)  representing  the  pas- 
sage  of  successive  pieces  of  ware  past  said  loca- 
tion, 

determining  means  (30)  arranged  to  receive 
said  successive  signals  from  the  sensing  means  55 
and  operable  to  determine  from  said  signals  the 
spacing  (51  to  55)  on  the  conveyor  of  ware  formed 
by  different  sections  of  the  machine, 
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