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Description 

This  invention  relates  to  a  tracking  system.  More 
particularly,  this  invention  relates  to  a  tracking  sys- 
tem  which  can  be  used  in  the  manufacture  of  con- 
tainers,  such  as  glass  bottles. 

As  is  known,  when  manufacturing  containers,  for 
example  made  of  glass,  molds  are  frequently  provid- 
ed  in  groups  at  a  hot  station  to  form  the  containers 
and  various  types  of  conveyors  are  employed  to 
move  the  containers  to  a  cooling  station  for  cooling 
purposes  and  for  shipment  to  an  end  user.  It  has  al- 
so  been  known  that  various  types  of  inspection  sta- 
tions  can  be  provided  between  the  hot  station  and 
the  cold  station  in  order  to  inspect  each  container 
for  defects. 

In  some  cases,  each  inspection  station  has  been 
provided  with  a  reject  mechanism  which  can  be  acti- 
vated  by  a  suitable  defect  sensor  so  as  to  remove  a 
defective  container  once  detected.  However, 
should  a  defect  be  caused  by  one  particular  mold  in 
a  mold  group,  several  defective  containers  can  be 
made  before  a  determination  is  made  that  there  is  a 
defective  mold. 

It  has  also  been  commonplace  in  the  construction 
of  multi-station  inspection  machines  to  inspect  for 
many  defects  and  to  save  all  rejects  until  the  con- 
tainers  have  passed  through  all  the  stations.  It  has 
also  been  known  to  correlate  certain  information  re- 
garding  the  mold  in  which  a  container  was  made,  i.e. 
the  "cavity  number"  with  the  reject  information.  To 
this  end,  use  has  been  made  of  cavity  tracking 
methods  wherein  a  cavity  number  can  be  electroni- 
cally  assigned  to  a  given  container  and  tracked  with 
the  container  through  the  various  inspection  sta- 
tions.  In  such  cases,  after  the  containers  have 
passed  through  all  the  inspection  stations,  the  re- 
jects  can  be  eliminated  and  the  corresponding  cavi- 
ty  numbers  can  be  investigated  to  determine  if,  for 
example,  certain  mold  cavities  are  producing  certain 
defects  so  as  to  permit  repair  or  replacement  of 
such  mold  cavities. 

For  example,  it  has  been  known  to  use  a  so-called 
open  conveyor  tracking  technique  wherein  an  en- 
coder  is  used  to  gauge  the  travel  of  a  conveyor 
while  one  proximity  detector  is  placed  at  the  begin- 
ning  of  an  area  through  which  containers  are  to  be 
tracked  and  a  second  proximity  detector  is  placed  at 
the  end  of  the  tracking  area.  As  a  container  passes 
the  first  detector,  a  cavity  number  is  received  from 
an  upstream  cavity  indentification  system  or  track- 
ing  device.  Simultaneously,  a  count  value  from  the 
encoder  is  recorded.  Thereafter,  when  the  contain- 
er  passes  the  second  proximity  detector  a  second 
count  value  is  recorded  from  the  encoder  and  com- 
pared  against  a  range  of  counts  which  correspond 
to  the  distance  travelled  by  the  conveyor  between 
the  two  proximity  detectors.  Presuming  the  contain- 
er  has  not  moved  relative  to  the  conveyor  the  cavi- 
ty  number  of  the  container  is  then  passed  to  a  down- 
stream  tracking  device  or  other  downstream  sys- 
tem. 

However,  it  has  been  found  that  if  the  sequence 
of  containers  passing  through  the  inspection  sta- 
tion  changes  or  if  the  spacing  between  the  contain- 

ers  changes  accidentally  or  otherwise,  the  final  re- 
sults  of  the  cavity  tracking  system  may  be  in  error. 

Further,  inspection  machines  are  frequently  pro- 
vided  with  inlet  stations,  for  example,  employing  a 

5  rotatable  screw,  for  the  individual  inlet  of  a  contain- 
er.  In  such  cases,  a  series  of  containers  may  stack 
up  behind  the  screw  such  that  the  conveyor  moves 
relative  to  the  containers.  In  such  cases,  open  con- 
veyor  tracking  will  not  give  efficient  results. 

10  Accordingly,  it  is  desirable  to  provide  a  reliable 
tracking  system  for  containers  which  tend  to  stack 
up  on  a  conveyor  belt. 

GB-A  2  094  530  discloses  an  apparatus  and 
method  in  which  reject  ratios  are  determined  for  de- 

15  fective  molds  in  order  to  determine  a  particular  mold 
which  may  be  making  defective  bottles.  The  appara- 
tus  and  method  are  similar  to  the  above-mentioned 
cavity  tracking  method  in  which  a  cavity  number  is 
electronically  assigned  to  each  bottle.  There  is, 

20  however,  no  teaching  of  a  tracking  system  suitable 
for  containers  which  tend  to  stack  up  on  a  convey- 
or  belt. 

US-A  3  757  940  discloses  a  memory  system  hav- 
ing  two  clock  pulse  frequencies,  designed  to  store 

25  and  shift  defective  article  information  generated  by 
an  article  inspection  machine.  The  system  has  a 
first  clock  means  for  generating  a  series  of  ma- 
chine  clock  pulses  in  synchronism  with  the  index  cy- 
cle  of  the  inspection  machine  as  well  as  a  second 

30  clock  means  for  generating  a  series  of  conveyor 
clock  pulses  in  synchronism  with  the  speed  of  trav- 
el  of  a  conveyor  means.  A  first  memory  means  is 
connected  to  the  first  clock  means  for  storing  de- 
fective  article  information  and  for  shifting  the 

35  stored  information  in  response  to  the  machine  clock 
pulses  in  synchronism  with  the  index  of  the  article 
from  inspection  station  to  inspection  station.  The 
second  memory  means  receives  the  defective  arti- 
cle  information  from  the  first  memory  means  as  the 

40  article  is  released  to  a  conveyor  means  and  shifts 
the  information  in  response  to  the  conveyor  clock 
pulses  in  synchronism  with  the  movement  of  the  arti- 
cle  along  the  conveyor  means. 

GB-A  2  086  629  discloses  a  ware  identifying  ap- 
45  paratus  as  well  as  a  swab  reject  device  that  identi- 

fies  and  rejects  articles  from  a  particular  mold  dur- 
ing  a  cycle  of  operation  immediately  after  swabbing. 
There  is  no  disclosure  of  a  tracking  system  capable 
of  tracking  containers  on  a  conveyor  surface  along 

50  an  elongated  path. 
None  of  the  above-mentioned  documents  dis- 

closes  or  suggests  a  tracking  system  which  can 
deal  reliably  with  containers  which  tend  to  stack  up 
on  a  conveyor  belt. 

55  According  to  one  aspect  of  the  present  inven- 
tion,  there  is  provided  a  container-tracking  system 
comprising  a  conveyor  belt  for  conveying  a  series 
of  containers;  an  identification  system  disposed  at 
a  predetermined  point  along  said  conveyor  belt  for 

60  generating  an  "identification  signal"  corresponding 
to  each  container  passing  thereby;  an  encoder  for 
generating  a  "count"  signal  corresponding  to  an  in- 
crement  in  travel  of  said  conveyor  belt;  a  tracking 
station  disposed  along  said  conveyor  belt  down- 

65  stream  of  said  identification  system;  a  programmer 

f  
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passing  the  identification  signal  from  said  store  to  a 
first  of  a  plurality  of  zones  provided  in  the  form  of 
memory  means,  while  setting  a  data  flag  in  said  first 
zone  to  a  "set"  condition  in  response  to  the  detec- 

5  tion  of  the  first  container  at  said  first  sensor; 
sequentially  transferring  each  stored  identification 
signal  to  said  first  zone  while  setting  the  data  flag 
therein  to  said  "set"  condition  in  response  to  the  as- 
sociated  container  passing  said  sensing  means  and 

10  said  first  sensor  in  sequence;  and 
sequentially  passing  the  identification  signal  in  one 
of  said  zones  to  a  downstream  zone  while  setting 
said  data  flag  in  said  one  zone  to  a  "clear"  condition 
and  setting  a  data  flag  in  said  downstream  zone  to  a 

15  "set"  condition  thereof  in  response  to  passage  of 
an  associated  container  past  a  second  of  said  sen- 
sors  and  prior  to  a  sensor  upstream  of  said  second 
sensor  generating  a  "present"  signal  in  response  to 
a  second  container  passing  thereby. 

20  An  embodiment  of  the  invention  can  maintain  a 
one-to-one  correspondence  between  a  container 
and  its  electronic  label  as  the  container  passes 
through  an  area  where  containers  stack  up  or 
change  speed  and  undergo  relative  movement. 

25  An  embodiment  of  the  invention  can  also  provide 
a  relatively  simple  system  for  tracking  containers 
moving  through  a  stacked  region  of  a  conveyor. 

Thus,  in  an  embodiment  of  the  invention,  the 
tracking  system  comprises  a  conveyor  belt  for  con- 

30  veying  a  series  of  containers,  such  as  glass  bot- 
tles,  through  a  series  of  inspection  stations,  an 
identification  station  disposed  along  the  conveyor 
belt  and  having  means  for  generating  an  identifica- 
tion  signal  in  the  form  of  a  "cavity  number"  corre- 

35  sponding  to  a  container  passing  thereby,  an  encod- 
er  for  generating  count  pulses  corresponding  to  the 
travel  of  the  conveyor  belt,  a  tracking  station  dis- 
posed  along  the  conveyor  belt  adjacent  to  an  area 
where  containers  stack  up  or  change  speed  and  un- 

40  dergo  relative  motion,  a  screw  infeed  being  an  exam- 
ple,  with  the  tracking  station  including  a  plurality  of 
closely  spaced  sensors  each  of  which  is  disposed 
to  generate  a  "present"  signal  in  response  to  a  con- 
tainer  passing  thereby  and  a  programmer  means 

45  connected  to  the  identification  station,  encoder  and 
tracking  station. 

The  programmer  means  is  provided  with  a  store 
or  memory  to  sequentially  receive  and  store  each 
"cavity  number"  generated  at  the  identification  sta- 

50  tion  as  well  as  a  plurality  of  zones  for  sequentially 
receiving  each  cavity  number  from  the  store.  In  ad- 
dition,  means  are  provided  which  are  responsive  to 
a  "present"  signal  from  a  first  of  the  sensors  and  a 
corresponding  "count"  signal  from  the  encoder  in 

55  order  to  pass  a  first  of  the  "cavity  numbers"  in  the 
store  (memory)  to  a  first  of  these  zones.  Means  are 
also  provided  which  are  responsive  to  a  "present" 
signal  from  a  second  sensor  to  pass  the  "cavity 
number"  in  the  first  zone  to  a  second  zone. 

60  In  other  words,  as  a  bottle  passes  the  first  sen- 
sor,  the  cavity  number  associated  with  the  contain- 
er  is  placed  in  the  store  of  the  programmer  means. 
When  the  container  passes  the  second  sensor,  the 
cavity  number  is  destructively  read  from  the  store 

65  and  passed  into  a  memory  in  the  first  zone.  Since 

means  to  receive  signals  from  said  tracking  station, 
and  a  read-out  means  to  receive  signals  from  said 
programmer  means,  said  programmer  means  being 
connected  to  said  identification  system,  said  encod- 
er  and  said  tracking  station,  and  operable  to  total 
said  "count"  signals  from  said  encoder  to  generate 
a  value  of  the  total  travel  of  said  conveyor  belt 
from  said  predetermined  point;  characterized  in 
that: 
said  tracking  station  includes  a  plurality  of  closely 
spaced  sensors,  each  said  sensor  being  disposed 
to  generate  a  "present"  signal  in  response  to  a  con- 
tainer  passing  thereby; 
said  programmer  means  includes  a  store  to  sequen- 
tially  receive  and  store  each  "identification  signal" 
from  said  identification  system  and  a  corresponding 
"count"  signal  from  said  encoder  to  identify  each 
container  and  a  plurality  of  memory  zones  for  se- 
quentially  receiving  each  said  "identification  signal" 
from  said  store; 
each  zone  includes  a  respective  data  flag  operable 
to  indicate  a  "set"  condition  when  an  "identification 
signal"  is  supplied  to  said  respective  zone  or  a 
"clear"  condition  in  the  absence  of  an  "identification 
signal"  in  said  respective  zone; 
said  store  is  responsive  to  a  "present"  signal  from 
a  first  of  said  sensors  and  a  corresponding  "count" 
signal  from  said  encoder  to  pass  a  first  of  the 
"identification  signals"  in  said  store  to  a  first  of  said 
zones,  while  setting  said  data  flag  in  said  first  zone 
to  said  "set"  condition,  said  programmer  means  be- 
ing  responsive  to  a  "present"  signal  from  a  second 
of  said  sensors  to  pass  an  "identification  signal"  in 
said  first  zone  to  a  second  of  said  zones  while  set- 
ting  said  data  flag  in  said  first  zone  to  said  "clear" 
condition  and  setting  said  data  flag  in  said  second 
zone  to  said  "set"  condition  thereof  prior  to  said 
first  sensor  generating  a  "present"  signal  in  re- 
sponse  to  a  second  container  passing  thereby;  and 
in  that 
said  read-out  means  is  connected  to  said  program- 
mer  means  for  receiving  the  "identification  signal" 
from  a  last  of  said  zones  while  setting  said  data  flag 
in  said  last  zone  to  said  "clear"  condition  thereof  in 
response  to  a  "present"  signal  from  a  last  of  said 
sensors. 

According  to  another  aspect  of  the  present  in- 
vention,  there  is  provided  a  method  of  tracking  a 
series  of  containers  on  a  conveyor  surface  along 
an  elongated  path,  comprising  steps  of: 
emitting  "count"  signals  in  response  to  movement  of 
the  conveyor  surface  and  counting  said  "count" 
signals  to  generate  a  value  of  the  total  travel  of  the 
conveyor  surface  from  a  predetermined  point; 
detecting  the  passage  of  each  container  past  a 
sensing  means  disposed  along  said  path  and  storing 
the  current  value  of  said  total  travel  in  a  store  in  re- 
sponse  thereto;. 
receiving  and  storing  an  identification  signal  corre- 
sponding  to  each  container  in  said  store  in  re- 
sponse  to  said  detection  of  each  container;  and 
characterized  by  steps  of: 
detecting  the  passage  of  a  first  container  past  an 
array  of  closely  spaced  sensors  disposed  along 
said  path  downstream  of  the  sensing  means; 
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there  are  no  time  constraints  on  when  the  bottle 
must  pass  the  second  sensor,  the  bottle  may  slide 
or  hesitate  on  the  conveyor  belt.  Further,  if  the 
container  is  removed  from  the  area  between  the 
sensors,  the  bottle  does  not  pass  the  second  sen- 
sor.  Hence,  its  cavity  number  is  not  passed  down 
the  line.  Furthermore,  the  next  bottle  which  does 
pass  the  second  sensor  will  overwrite  the  memory 
with  its  own  cavity  number  and  that  correct  number 
will  be  passed  down  the  line  when  this  bottle  passes 
the  next  sensor! 

As  long  as  the  bottle  is  moving  smoothly  through 
the  array  of  sensors  its  associated  cavity  number 
will  be  shifted  from  one  zone  to  the  next  in  proper 
sequence.  When  a  cavity  number  is  passed  from 
one  zone  to  the  next,  a  message  can  be  left  behind 
indicating  "empty".  This  "empty"  message  can  then 
be  used  to  instruct  the  programmer  means  not  to 
pass  a  cavity  number  into  the  next  zone  in  response 
to  a  "present"  signal  from  the  sensor  array.  Hence, 
if  a  bottle  is  placed  between  two  others  in  the 
stream,  the  next  sensor  it  passes  sends  the  "empty" 
message  ahead.  Thus,  the  system  recognizes  that 
this  container  was  inserted  and  applies  "unknown 
cavity  number"  to  this  bottle. 

The  tracking  system  may  also  employ  a  read-out 
means  which  is  connected  to  the  programmer  means 
in  order  to  receive  and  read-out  the  "cavity 
number"  from  a  last  of  the  zones  associated  with 
the  sensor  array  in  response  to  a  "present"  signal 
from  a  last  of  the  sensor  in  the  array. 

The  above  tracking  technique  may  employ  a  sin- 
gle-element  first  in-first  out  memory  in  the  form  of  a 
set  of  flip-flop  switches  in  each  zone  to  accomplish 
the  array  tracking  task.  For  example,  in  response  to 
a  bottle  passing  the  first  sensor,  the  cavity  number 
is  delivered  from  the  store  and  shifted  into  the  set 
of  flip-flop  switches  in  the  first  zone.  When  the  bot- 
tle  passes  the  second  sensor,  the  cavity  number  is 
destructively  read  from  the  first  zone,  i.e.,  by  being 
erased  from  the  switches  and  passed  to  the  set  of 
flip-flop  switches  in  the  next  zone. 

In  the  case  of  glass  bottles  of  cylindrical  cross 
section  the  sensors  of  the  sensor  array  are  placed 
less  than  one  bottle  diameter  apart  along  the  length 
of  the  conveyor  belt.  In  this  case,  each  sensor  may 
be  an  optical  proximity  detector  comprised  of  a  high 
intensity  infrared-emitting  diode  and  a  photosensor. 
In  addition,  the  diode  is  positioned  to  emit  light  at  a 
first  angle  onto  a  surface  of  a  glass  bottle  passing 
thereby  while  the  photosensor  is  positioned  to  re- 
ceive  light  reflected  from  the  bottle  surface  at  a 
second  angle.  By  placing  the  diode  and  photosensor 
at  a  slight  angle  to  the  horizontal,  spurious  reflec- 
tions  from  other  nearby  objects  can  be  eliminated. 
In  addition,  a  short  focal  length  lens  can  be  posi- 
tioned  in  front  of  each  diode  and  each  photosensor 
in  order  to  sharply  limit  the  field  of  view  of  each. 

The  encoder  for  generating  a  signal  representa- 
tive  of  the  travel  of  the  conveyor  belt  can  be  cou- 
pled  to  the  conveyor  belt  by  a  rubber  tired  wheel 
which  is  mounted  on  a  shaft  of  the  encoder  to  be 
driven  by  frictional  engagement  with  the  conveyor 
belt. 

The  tracking  system  may  be  employed  wherever  a 

series  of  containers,  such  as  glass  bottles,  are 
conveyed  past  various  inspection  stations  and 
wherein  a  stacking-up  of  the  containers  may  occur, 
for  example  at  a  feed  screw.  In  this  respect,  the 

5  tracking  system  would  be  connected  between  track- 
ing  devices  in  order  to  receive  and  convey  a 
"cavity  number"  signal  associated  with  a  conveyed 
container.  To  this  end,  the  upstream  tracking  de- 
vice  would  be  connected  to  the  store  of  the  pro- 

10  grammer  means  in  order  to  deliver  the  "cavity 
number"  signal  when  the  associated  container  has 
entered  the  tracking  system.  As  the  container 
thereafter  moves  along  the  conveyor,  the  "cavity 
number"  signal  can  be  relayed  from  switch  to 

15  switch,  i.e.,  zone  to  zone  in  the  programmer  means 
until  the  container  leaves  the  tracking  system.  At 
this  time,  the  "cavity  number"  signal  would  be 
passed  from  the  last  flip-flop  switch  to  the  down- 
stream  tracking  device  or  to  the  read-out  means  for 

20  subsequent  processing. 
A  preferred  embodiment  of  the  present  invention 

will  now  be  described  with  reference  to  the  accom- 
panying  drawings,  in  which  :- 

25  Fig.  1  illustrates  a  diagrammatic  view  of  a  tracking 
system  constructed  in  accordance  with  the  inven- 
tion; 

Fig.  2  illustrates  a  tracking  sensor  array  used  in 
the  system  of  Fig.  1  in  accordance  with  the  inven- 

30  tion; 
Fig.  3  illustrates  a  plan  view  of  the  tracking  sen- 

sor  array  in  Fig.  2; 
Fig.  4  illustrates  the  angular  position  of  the  ele- 

ments  of  an  optical  proximity  detector  disposed  in 
35  accordance  with  the  invention;  and 

Fig.  5  graphically  illustrates  an  algorithm  for  an 
array  tracking  method  in  accordance  with  the  inven- 
tion. 

40  Referring  to  Fig.  1,  the  tracking  system  10  in- 
cludes  a  single  line  conveyor  1  1  ,  such  as  a  convey- 
or  belt,  for  conveying  a  series  of  containers,  such 
as  glass  bottles  12  through  a  cavity  identification 
system  13,  an  on-line  thickness  selector  14,  a  screw 

45  feed  15  of  an  inspection  apparatus  and  a  tracking 
station  16  adjacent  the  screw  feed  15.  In  addition,  an 
encoder  17  is  positioned  between  the  on-line  thick- 
ness  selector  14  and  the  tracking  station  16. 

The  conveyor  belt  is  of  any  suitable  construc- 
50  tion,  for  example,  the  belt  may  be  made  up  of  a  plu- 

rality  of  interconnected  links  which  provide  a  con- 
tinuous  flat  surface  on  which  the  bottles  12  may 
stand  and  be  conveyed. 

The  cavity  identification  system  13  is  of  known 
55  construction  and  is  available  from  American  Glass 

Research  of  Bulter,  Pennsylvania.  In  this  regard, 
the  cavity  identification  system  may  be  constructed 
with  a  read  module  which  is  attached  to  the  convey- 
or  and  provides  the  handling  necessary  to  bring  the 

60  bottles  12  off-line  over  a  camera  18  while  returning 
the  bottles  12  to  the  original  conveyor.  With  each 
bottle  provided  with  a  single  ring  binary  code  molded 
into  the  bottom,  each  bottle  is  passed  through  the 
read  module  and  a  strobe  transmits  light  through  the 

65  bottle.  The  camera  18  images  the  code  so  that  the 
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posed  in  front  of  each  of  the  diode  25  and  the 
photosensor  26  in  order  to  sharply  limit  the  field  of 
view  of  each.  As  indicated  in  Fig.  4,  the  field  of 
view  of  the  diode  25  and  the  photosensor  26  over- 

5  lap  each  other  within  a  common  area  F.  Thus,  the  illu- 
minated  area  and  the  field  of  view  may  overlap  sig- 
nificantly  for  a  relatively  large  range  of  reflecting 
surface  positions.  The  use  of  the  angular  arrange- 
ment  of  the  diode  25  and  the  photosensor  26  and  the 

10  lenses  provide  a  good  signal-to-noise  ratio  which 
can  be  attained  over  a  range  of  one-half  inch  to  one 
inch  distances  between  the  detectors  22  and  the  re- 
flecting  surface  of  a  bottle  12. 

The  encoder  17  is  associated  with  the  conveyor 
15  belt  1  1  in  order  to  generate  a  signal  formed  of  a  se- 

quence  of  pulses  corresponding  to  the  travel  of  the 
conveyor  belt  11.  As  indicated,  the  encoder  17  in- 
cludes  a  shaft  28  and  a  rubber-tired  wheel  29  which 
is  mounted  on  the  shaft  and  which  is  in  frictional  en- 

20  gagement  with  the  conveyor  belt  so  as  to  be  driven 
thereby  under  frictional  contact.  Upon  rotation  of 
the  wheel  29  and  the  shaft  28,  the  encoder  17  gener- 
ates  a  sequence  of  counts.  The  operation  of  the  en- 
coder  17  is  otherwise  of  conventional  structure. 

25  During  normal  operation  of  the  system  10,  a  se- 
ries  of  bottles  12  are  passed  through  the  cavity 
identification  system  13  and  the  camera  18  forms  an 
image  of  the  code  on  the  bottom  of  the  bottle  as 
each  bottle  passes  over  the  camera  which  is  locat- 

30  ed  between  the  conveyor  belt  1  1  and  a  delivery  con- 
veyor  belt  30  to  the  identification  sytem  13.  Upon 
passing  out  of  the  identification  system  onto  the 
conveyor  belt  11,  each  bottle  passes  the  sensor  19 
so  that  a  "present"  signal  is  generated  in  associa- 

35  tion  with  the  cavity  number  signal  generated  by  the 
identification  system.  Subsequently,  the  series  of 
bottles  are  individually  passed  through  the  selector 
14  in  known  manner.  During  this  time,  each  bottle  is 
tracked  between  the  sensors  20,  21  in  known  man- 

40  ner.  Thereafter,  the  bottles  are  conveyed  past  the 
tracking  station  16  and  fed  into  the  screw  feed  15. 
Should  the  speed  of  the  screw  feed  15  be  less  than 
the  speed  of  the  conveyor  belt  1  1  ,  the  bottles  begin 
to  stack-up  at  the  screw  feed  15  while  sliding  rela- 

45  tive  to  the  conveyor  belt  1  1  . 
The  tracking  system  also  includes  the  micropro- 

cessor  31  which  is  in  the  form  of  a  programmer 
means  and  is  connected  to  the  on-line  thickness  se- 
lector  14,  the  downstream  sensor  21  ,  the  encoder  17 

50  and  the  tracking  station  16.  In  addition,  a  readout 
means  32  is  connected  to  the  programmer  means  31 
and  is  located,  for  example  adjacent  to  the  screw 
feed  15  for  ease  of  viewing. 

Referring  to  Fig.  5,  the  programmer  means  31  in- 
55  eludes  a  store  33  to  sequentially  receive  and  store 

each  "cavity  number"  from  the  means  in  the  immedi- 
ately  upstream  inspection  device  14  and  a  corre- 
sponding  "present"  signal  from  the  downstream  sen- 
sor  21  for  each  bottle  12.  Also,  input  to  the  program- 

60  mer  means  31  is  a  series  of  "count"  signals  from  the 
encoder  17,  each  signal  corresponding  to  a  known 
amount  of  distance  of  conveyor  belt  1  1  travel.  The 
programmer  means  31  also  includes  an  arithmetic 
and  logic  unit  33A.  The  programmer  means  31  fur- 

65  ther  includes  a  plurality  of  zones  for  sequentially 

read  module  transmits  the  image  to  a  decode  module 
which  processes  the  data  so  as  to  produce  a  cavity 
number  for  each  bottle  which  passes  through. 

The  cavity  identification  system  13  is  provided 
with  suitable  sensors  19,  19'  for  tracking  of  a  bottle 
through  the  system  13;  the  upstream  sensor  19  de- 
termining  the  presence  of  a  bottle  entering  the  iden- 
tification  system  and  the  downstream  sensor  19'  de- 
termining  the  presence  of  the  bottle  at  the  outlet  of 
the  identification  system. 

The  on-line  thickness  selector  14  is  an  inspection 
device  of  conventional  structure  and  is  available 
from  America  Glass  Research,  inc.,  of  Bulter, 
Pennsylvania.  This  selector  14  operates  so  as  to 
measure  the  thickness  of  a  single  bottle  12  passing 
therethrough.  In  this  respect,  the  on-line  thickness 
selector  14  operates  on  only  a  single  bottle  at  a  time. 
Thus,  the  individual  bottles  are  accelerated  upon 
entering  the  selector  14  so  as  to  provide  individual 
attention.  During  this  time,  the  individual  bottles  are 
lifted  from  the  conveyor  belt  1  1  . 

The  thickness  selector  14  is  also  provided  with  a 
pair  of  sensors  20,  21  for  tracking  of  a  bottle  there- 
through,  the  upstream  sensor  20  determining  the 
presence  of  a  bottle  at  the  entry  to  the  thickness 
sensor  (not  shown)  within  the  selector  14  and  a 
downstream  sensor  21  which  determines  the  pres- 
ence  of  a  bottle  at  the  output  of  the  selector  14. 

In  addition,  the  thickness  selector  14  includes  a 
microprocessor  (not  shown)  in  an  information  inter- 
face  cabinet  (not  shown)  which  accepts  cavity  num- 
bers,  encoder  counts  and  inputs  from  the  sensors 
19,  20,  21  and  "tracks"  the  cavity  number  through 
the  thickness  selector  14.  Then  that  microproces- 
sor  passes  the  cavity  number,  etc.  to  another  mi- 
croprocessor  31  in  an  information  interface  cabinet 
(not  shown)  associated  with  the  inspection  appara- 
tus  having  the  screw  feed  15. 

The  screw  feed  15  is  also  of  conventional  struc- 
ture.  To  this  end,  the  screw  feed  includes  a  screw 
22  which  receives  and  spaces  individual  bottles  for 
input  to  other  systems  or  devices. 

The  tracking  station  16  includes  a  plurality  of 
closely  spaced  sensors  23  each  of  which  is  dis- 
posed  to  generate  a  "present"  signal  in  response  to 
a  bottle  12  passing  thereby.  Referring  to  Figs.  2  and 
3,  the  sensors  23  are  spaced  apart  a  distance  less 
than  the  diameter  of  a  bottle  12  for  reasons  as  ex- 
plained  below.  In  addition,  the  sensors  23  are  dis- 
posed  in  a  housing  module  24  of  elongated  shape. 

As  indicated  in  Fig.  4,  each  sensor  23  includes  a 
pair  of  electro-optical  devices,  one  of  which  is  a 
high  intensity  infrared-emitting  diode  25  for  emitting 
a  light  across  the  conveyor  belt  1  1  ,  and  the  other  of 
which  is  a  photosensor  26  for  receiving  light  re- 
flected  from  a  container  12  on  the  conveyor  belt  11. 
As  indicated,  the  light  emitting  diode  25  and  the  pho- 
tosensor  26  of  each  sensor  are  disposed  on  oppo- 
site  sides  of  a  common  horizontal  plane.  The  diode 
25  is  positioned  below  the  horizontal  plane  to  direct 
light  at  an  upwardly  directed  angle  onto  the  surface 
of  a  passing  bottle  12  while  the  photosensor  26  is  po- 
sitioned  above  the  horizontal  plane  to  receive  re- 
flected  light  at  an  angle  from  the  surface  of  the  bot- 
tle  12.  In  addition,  a  short  focal  length  lens  27  is  dis- 
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receiving  each  "cavity  number"  from  the  store  33. 
Still  further,  means  is  provided  in  the  arithmetic  and 
logic  unit  33A  to  perform  the  algorithm: 
When  sensor  n  is  passed: 
TEST  DATA  FLAG  n 
IF  FLAS  IS  CLEAR 

RETURN 
ELSE 
GET  CAVITY  NUMBER  FROM  ZONE  n 
CLEAR  DATA  FLAG  n 
WRITE  CAVITY  NUMBER  IN  ZONE  nj.  
SET  DATA  FLAG  n l  
RETURN 

The  read-out  means  32  may  be  connected  to  the 
programmer  means  31  in  order  to  receive  the  cavity 
number  from  a  last  of  the  zones  in  response  to  a 
"present"  signal  from  a  last  of  sensors  23  of  the 
tracking  station  16. 

The  read-out  means  32  may  be  in  the  form  of  a  da- 
ta  collection  means  such  as  a  computer  which  corre- 
lates  the  cavity  number  with  reject  data  and 
presents  the  data  in  tabular  form  such  as: 

ing  station  16,  the  "present"  signal  causes  the  pro- 
grammer  means  31  to  deliver  the  cavity  number  to 
the  read-out  means  32.  At  this  point,  the  cavity 
number  can  be  visually  displayed  as  the  bottle 

5  passes  through  the  screw  feed  15  and/or  otherwise 
utilized  by  a  data  collection  means. 

If  the  data  flag  in  a  zone  is  clear  when  tested  in 
response  to  the  transit  of  a  bottle  past  a  sensor  23, 
no  cavity  number  is  passed  from  that  zone  to  the 

10  next  zone.  This  occurs,  for  example,  if  a  bottle  has 
been  inserted  in  the  series.  For  example,  once  a  bot- 
tle  has  been  tracked  properly,  the  cavity  number  is 
erased  from  one  zone  while  being  entered  into  the 
next  zone.  Thus,  when  an  inserted  bottle  passes  by 

15  the  associated  sensor,  there  is  no  cavity  number  in 
the  upstream  zone.  Thus,  there  is  no  cavity  number 
to  be  passed  on.  Instead,  a  message  saying  "empty" 
may  be  emitted  via  the  programmer  means  to  the 
read-out  means  32  when  this  spurious  bottle  passes 

20  into  the  feed  screw  15.  Alternatively,  a  designation 
that  the  cavity  number  is  unknown  may  also  be  used. 

Basically,  the  array  tracking  operates  on  the 
principle  that  a  bottle  must  arrive  at  the  first  sensor 
before  arriving  at  the  next  sensor  and  that  the  first 

25  bottle  must  arrive  at  the  second  sensor  before  the 
next  bottle  (in  the  progression)  arrives  at  the  first 
sensor.  The  advantages  of  the  array  tracking  tech- 
niques  are  that  it  can  deal  with  starts,  stops,  slips, 
and  limited  bounce-back. 

30  With  respect  to  the  bounce-back,  the  following 
example  is  given: 

If  a  bottle  is  moving  smoothly  through  an  array  of 
sensors  23,  the  bottle  passes  one  sensor  (PD  n+1) 
and  its  cavity  number  is  shifted  into  the  zone  (n)  af- 

35  ter  passing  the  next  sensor  (PDn),  the  cavity 
number  is  shifted  into  the  next  zone  (n-1).  If  the  bot- 
tle  slows  down  or  stops  but  eventually  passes  the 
next  sensor  (PD  n-1)  the  cavity  number  is  shifted  in- 
to  the  zone  (n-z).  However,  if  the  bottle  hits  anoth- 

40  er  bottle  and  bounces  back  past  sensor  (PD  n-1)  so 
long  as  the  following  bottle  has  not  passed  sensor 
(PDn),  no  harm  is  done.  That  is,  there  is  no  cavity 
number  in  the  zone  (n-1)  but  the  correct  cavity 
number  appears  in  zone  (n-2).  Thus,  when  the  bottle 

45  passes  the  sensor  (PD  n-2)  for  the  third  time,  there 
is  no  cavity  number  to  be  passed  from  zone  (n-1  )  so 
that  the  cavity  number  of  the  bottle  remains  in  zone 
(n-2). 

Of  note,  tracking  can  be  carried  out  in  the  screw 
50  feed  in  a  known  manner. 

The  invention  thus  provides  a  relatively  simple 
technique  for  tracking  containers  in  an  area  which 
is  prone  to  stacking  up  of  the  containers,  for  exam- 
ple,  at  a  screw  feed.  Thus,  should  a  stacking  up  or 

55  jam  occur,  the  tracking  system  is  self-starting.  That 
is,  as  soon  as  the  jam  clears  to  a  point  where  the 
containers  are  able  to  move  freely  on  the  conveyor 
belt  1  1  ,  tracking  begins  anew. 

The  programming  means  31  and  read-out  means 
60  32  can  be  constructed  so  as  to  provide  useful  infor- 

mation  concerning  glass  container  defects.  Specifi- 
cally,  since  many  glass  bottle  defects  are  correlat- 
ed  with  the  cavity  in  which  they  are  blown,  it  is  help- 
ful  to  know  which  cavities  are  producing  defects.  It 

65  is  also  useful  to  know  what  the  defect  is  that  is  be- 

First  Shift  -July  19,  1985 
Cavity  No.  Defect  No.  Bottles 

Rejected 
5  finish  split  24 
8  thin  spot  417 
62  stones  -etc.-  1822 

Basically,  the  tracking  station  16  is  connected 
with  the  programming  means  31  so  as  to  effect  an 
"array  tracking".  This  technique  relies  on  the  as- 
sumption  that  two  bottles  cannot  occupy  the  same 
physical  space.  Thus,  the  spacing  between  the  sen- 
sors  23  is  dependent  upon  the  diameter  of  the  con- 
veyed  bottles  12.  That  is,  the  sensors  23  are  placed 
at  a  spacing  which  is  less  than  the  diameter  of  the 
bottle  12.  With  the  sensores  23  placed  as  specified 
above,  there  can  be  no  confusion  as  to  which  cavi- 
ty  number  is  attached  to  which  bottle  12.  This  is  true 
as  long  as  the  bottle  12  move  forward  at  any  rate  or 
even  stop.  This  style  of  tracking  also  allows  bottles 
to  stop,  start  and  bounce  back  while  still  identifying 
each  bottle.  If  bottles  are  added  or  removed  in  the 
bottle  progression,  the  identification  of  known  bot- 
tles  is  uneffected  and  the  added  bottles  are  known 
to  be  unidentified. 

Referring  to  Fig.  5,  after  the  first  bottle  passes 
the  first  sensor  (PD  n+1)  of  the  tracking  station  16, 
the  cavity  number  of  the  bottle  is  entered  into  the 
first  zone  (n+1)  while  a  data  flag  is  set.  This  as- 
sumes  that  the  correct  bottle  has  been  received  in 
the  tracking  station  16. 

Next,  when  the  bottle  passes  the  second  sensor 
(PD  n+1),  a  "present"  signal  is  sent  to  the  program- 
mer  means  31.  In  response,  the  cavity  number  from 
the  first  zone  (n+1)  is  sent  into  the  next  zone  (n) 
while  the  data  flag  in  the  first  zone  (n+1)  is  cleared 
and  the  data  flag  in  the  second  zone  (n)  is  set. 

Next,  as  the  bottle  passes  the  third  sensor  (PD 
n),  the  same  sequence  is  carried  out.  When  the  bot- 
tle  passes  the  same  sequence  (PD  n-2)  of  the  track- 
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grammer  means  (31)  for  receiving  the  "identification 
signal"  from  a  last  of  said  zones  (ZONE  1)  while  set- 
ting  said  data  flag  in  said  last  zone  to  said  "clear" 
condition  thereof  in  response  to  a  "present"  signal 

5  from  a  last  of  said  sensors  (23). 
2.  A  tracking  system  as  set  forth  in  claim  1, 

wherein  each  zone  of  said  programmer  means  (31) 
comprises  a  set  of  flip-flop  switches. 

3.  A  tracking  system  as  set  forth  in  claim  1  or  2, 
10  wherein  each  said  sensor  (23)  includes  a  high  inten- 

sity  infrared-emitting  diode  (25)  for  emitting  light  at 
a  first  angle  onto  a  surface  of  a  container  (12)  pass- 
ing  thereby  and  a  photosensor  (26)  for  receiving 
light  reflected  from  the  surface  at  a  second  angle. 

15  4.  A  tracking  system  as  set  forth  in  claim  1,  2,  or 
3,  wherein  a  housing  module  (24)  mounts  said  sen- 
sors  (23)  therein  along  a  longitudinal  axis. 

5.  A  tracking  system  as  set  forth  in  claim  1  ,  2,  3, 
or  4,  wherein  said  sensors  (23)  are  spaced  at  a  dis- 

20  tance  of  about  1  1/4  inches  (32mm)  along  said  path. 
6.  A  tracking  system  as  set  forth  in  any  preced- 

ing  claim,  wherein  the  "identification  signal"  in  said 
second  zone  (ZONE  n)  or  in  any  succeeding  zone 
(ZONE  n-1,  ZONE  n-2,...)  remains  unchanged  if  the 

25  data  flag  in  the  zone  preceding  said  second  or  suc- 
ceeding  zone  is  in  the  "clear"  condition. 

7.  A  tracking  system  as  claimed  in  any  preceding 
claim,  in  combination  with  an  inspection  system  for 
inspecting  said  containers  (12),  said  inspection  sys- 

30  tern  comprising  a  plurality  of  inspection  stations  (14) 
disposed  along  said  conveyor  belt  (11)  between  said 
identification  system  (13)  and  said  tracking  station 
(16),  each  said  inspection  system  (14)  being  connect- 
ed  to  said  programmer  means  (31). 

35  8.  A  method  of  tracking  a  series  of  containers 
(12)  on  a  conveyor  surface  (11)  along  an  elongated 
path,  comprising  steps  of: 
emitting  "count"  signals  in  response  to  movement  of 
the  conveyor  surface  (11)  and  counting  said  "count" 

40  signals  to  generate  a  value  of  the  total  travel  of  the 
conveyor  surface  from  a  predetermined  point; 
detecting  the  passage  of  each  container  (12)  past  a 
sensing  means  (19)  disposed  along  said  path  and 
storing  the  current  value  of  said  total  travel  in  a 

45  store  (33)  in  response  thereto; 
receiving  and  storing  an  identification  signal  corre- 
sponding  to  each  container  (12)  in  said  store  (33)  in 
response  to  said  detection  of  each  container;  and 
characterized  by  steps  of: 

50  detecting  the  passage  of  a  first  container  (12)  past 
an  array  of  closely  spaced  sensors  (23)  disposed 
along  said  path  downstream  of  the  sensing  means 
(19): 
passing  the  identification  signal  from  said  store  (33) 

55  to  a  first  (ZONE  n+1)  of  a  plurality  of  zones  (ZONE 
n+1,  ZONE  n,...)  provided  in  the  form  of  memory 
means,  while  setting  a  data  flag  in  said  first  zone  to 
a  "set"  condition  in  response  to  the  detection  of  the 
first  container  (12)  at  said  first  sensor  (23); 

60  sequentially  transferring  each  stored  identification 
signal  to  said  first  zone  (ZONE  n+1)  while  setting 
the  data  flag  therein  to  said  "set"  condition  in  re- 
sponse  to  the  associated  container  passing  said 
sensing  means  (19)  and  said  first  sensor  (23)  in  se- 

65  quence;  and 

ing  found  in  bottles  from  a  given  cavity.  Thus,  a 
suitable  print-out  means  can  be  provided  in  the 
tracking  system  to  give  a  read-out  of  defects  and 
cavity  numbers  of  bottles  which  have  been  inspect- 
ed. 

Further,  the  tracking  system  is  able  to  perform 
reliably  even  if  the  bottles  have  been  removed  dur- 
ing  conveyance  or  bottles  inserted  on  the  conveyor 
belt. 

Claims 

1.  A  container-tracking  system  comprising  a  con- 
veyor  belt  (1  1  )  for  conveying  a  series  of  containers 
(12);  an  identification  system  (13)  disposed  at  a  pre- 
determined  point  along  said  conveyor  belt  for  gen- 
erating  an  "identification  signal"  corresponding  to 
each  container  passing  thereby;  an  encoder  (17)  for 
generating  a  "count"  signal  corresponding  to  an  in- 
crement  in  travel  of  said  conveyor  belt  (11);  a  track- 
ing  station  (16)  disposed  along  said  conveyor  belt 
(11)  downstream  of  said  identification  system  (13);  a 
programmer  means  (31)  to  receive  signals  from  said 
tracking  station  (16),  and  a  read-out  means  (32)  to 
receive  signals  from  said  programmer  means  (31), 
said  programmer  means  (31)  being  connected  to  said 
identification  system  (13),  said  encoder  (17)  and  said 
tracking  station  (16),  and  operable  to  total  said 
"count"  signals  from  said  encoder  (17)  to  generate  a 
value  of  the  total  travel  of  said  conveyor  belt  (11) 
from  said  predetermined  point;  characterized  in 
that: 
said  tracking  station  (16)  includes  a  plurality  of 
closely  spaced  sensors  (23),  each  said  sensor  (23) 
being  disposed  to  generate  a  "present"  signal  in  re- 
sponse  to  a  container  (12)  passing  thereby; 
said  programmer  means  (31)  includes  a  store  (33)  to 
sequentially  receive  and  store  each  "identification 
signal"  from  said  identification  system  (13)  and  a 
corresponding  "count"  signal  from  said  encoder  (17) 
to  identify  each  container  (12),  and  a  plurality  of 
memory  zones  (ZONE  n+1,  ZONE  n,...)  for  sequen- 
tially  receiving  each  said  "identification  signal"  from 
said  store  (33); 
each  zone  includes  a  respective  data  flag  operable 
to  indicate  a  "set"  condition  when  an  "identification 
signal"  is  supplied  to  said  respective  zone  or  a 
"clear"  condition  in  the  absence  of  an  "identification 
signal"  in  said  respective  zone; 
said  store  (33)  is  responsive  to  a  "present"  signal 
from  a  first  of  said  sensors  and  a  corresponding 
"count"  signal  from  said  encoder  to  pass  a  first  of 
the  "identification  signals"  in  said  store  to  a  first  of 
said  zones  (ZONE  n+1),  while  setting  said  data  flag 
in  said  first  zone  to  said  "set"  condition,  said  pro- 
grammer  means  being  responsive  to  a  "present"  sig- 
nal  from  a  second  of  said  sensors  to  pass  an 
"identification  signal"  in  said  first  zone  (ZONE  n+1) 
to  a  second  of  said  zones  (ZONE  n)  while  setting 
said  data  flag  in  said  first  zone  to  said  "clear"  condi- 
tion  and  setting  said  data  flag  in  said  second  zone  to 
said  "set"  condition  thereof  prior  to  said  first  sen- 
sor  generating  a  "present"  signal  in  response  to  a 
second  container  passing  thereby;  and  in  that 
said  read-out  means  (32)  is  connected  to  said  pro- 
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sequentially  passing  the  identification  signal  in  one 
of  said  zones  (e.g.  ZONE  n)  to  a  downstream  zone 
(e.g.  ZONE  n-1)  while  setting  said  data  flag  in  said 
one  zone  to  a  "clear"  condition  and  setting  a  data 
flag  in  said  downstream  zone  to  a  "set"  condition 
thereof  in  response  to  passage  of  an  associated 
container  (12)  past  a  second  of  said  sensors  (23) 
and  prior  to  a  sensor  upstream  of  said  second  sen- 
sor  generating  a  "present"  signal  in  response  to  a 
second  container  passing  thereby. 

Patentanspriiche 

1.  Behaltnis-Abtastsystem  mit  einem  Forderband 
(11)  zum  Transport  einer  Reihe  von  Behaltnissen 
(12);  einem  Identifikationssystem  (13),  welches  an  ei- 
nem  vorbestimmten  Punkt  langs  des  Forderbandes 
zur  Erzeugung  eines  "Identifikations-Signals"  ent- 
sprechend  jedem  dort  vorbeikommenden  Behaitnis 
angeordnet  ist;  einem  Kodierer  (17)  zur  Erzeugung 
eines  "Zah!"-Signals  entsprechend  dem  Bewe- 
gungsvorschub  des  Forderbandes  (11);  einer  Ab- 
taststation  (16),  die  langs  des  Forderbandes  (11)  in 
Forderrichtung  gesehen  hinter  dem  Identifikations- 
system  (13)  angeordnet  ist;  einer  Programmierein- 
richtung  (31)  zum  Empfang  von  Signalen  der  Abtast- 
station  (16),  und  einer  Ableseeinrichtung  (32)  zum 
Empfang  von  Signalen  der  Programmiereinrichtung 
(31),  wobei  die  Programmiereinrichtung  (31)  mit  dem 
Identifikationssystem  (13),  dem  Kodierer  (17)  und 
der  Abtaststation  (16)  verbunden  sind,  und  die 
"Zahl"-Signale  des  Kodierers  (17)  zur  Erzeugung  ei- 
nes  Wertes  fur  die  Gesamtbewegung  des  Forder- 
bandes  (11)  von  dem  vorbestimmten  Punkt  aus  auf- 
summierbar  sind,  dadurch  gekennzeichnet, 
daB  die  Abtaststation  (16)  eine  Mehrzahl  von  in  ge- 
ringem  Abstand  angeordneten  Sensoren  (23)  auf- 
weist,  wobei  jeder  Sensor  (23)  zur  Erzeugung  eines 
"Hier"-Signals  infolge  eines  dort  vorbeikommendes 
Behaitnis  (12)  angeordnet  ist; 
daB  die  Programmiereinrichtung  (31  )  einen  Speicher 
(33)  aufweist,  urn  nacheinander  jedes  "Identifika- 
tions-Signal"  des  Identifikationssystems  (13)  und 
ein  entsprechendes  "Zahl"-Signal  des  Kodierers 
(17)  zur  Identifikation  eines  jeden  Behaltnisses  (12) 
zu  empfangen  und  zu  speichem,  und  eine  Mehrzahl 
von  Speicherbereichen  (Bereich  n+1,  Bereich  n,...), 
urn  nacheinander  jedes  "Identifikations-Signal"  des 
Speichers  (33)  zu  empfangen; 
daB  jeder  Bereich  eine  entsprechende  Datenmarke 
aufweist,  urn  einen  "Besetzf-Zustand  bei  Zuftih- 
rung  eines  "Identifikations-Signals"  an  den  entspre- 
chenden  Bereich  anzuzeigen  oder  urn  einen  "Frei"- 
Zustand  bei  Fehlen  eines  "Identifikations-Signals" 
im  entsprechenden  Bereich  anzuzeigen; 
daB  der  Speicher  (33)  auf  ein  "Hier"-Signal  eines 
ersten  der  Sensoren  und  ein  entsprechendes 
"ZahP'-Signal  des  Kodierers  anspricht,  urn  ein  er- 
stes  der  "Identifikations-Signale"  des  Speichers 
zum  ersten  der  Bereiche  (Bereich  n+1)  zu  iiberfuh- 
ren,  wahrend  die  Datenmarke  in  dem  ersten  Bereich 
in  den  "Besetzf-Zustand  gestellt  wird,  wobei  die 
Programmiereinrichtung  auf  ein  "Hier"-Signal  des 
zweiten  der  Sensoren  anspricht,  urn  ein  "Identifika- 
tions-Signal"  aus  dem  ersten  Bereich  (Bereich  n+1) 

in  einen  zweiten  der  Bereiche  (Bereich  n)  zu  Qber- 
fiihren,  wahrend  die  Datenmarke  in  dem  ersten  Be- 
reich  in  den  "Frei"-Zustand  gestellt  wird  und  die  Da- 
tenmarke  in  dem  zweiten  Bereich  in  ihren  "Besetzt"- 

5  Zustand  gestellt  wird,  bevor  der  erste  Sensor  ein 
"Hier"-Signal  infolge  eines  zweiten  vorbeikommen- 
den  Behaitnisses  erzeugt; 
und  daB  die  Ableseeinrichtung  (32)  mit  der  Program- 
miereinrichtung  (31)  zum  Empfang  des  "Identifika- 

10  tions-Signals"  von  einem  letzten  der  Bereiche 
(Bereich  1)  verbunden  ist,  wahrend  die  Datenmarke 
in  dem  letzten  Bereich  in  den  "Frei"-Zustand  infolge 
eines  "Hier"-Signals  eines  letzten  der  Sensoren 
(23)  gestellt  wird. 

15  2.  Abtastsystem  nach  Anspruch  1,  dadurch  ge- 
kennzeichnet,  daB  jeder  Bereich  der  Programmier- 
einrichtung  (31)  einen  Satz  Flip-Flop-Schalter  auf- 
weist. 

3.  Abtastsystem  nach  Anspruch  1  oder  2,  da- 
20  durch  gekennzeichnet,  daB  jeder  Sensor  (23)  eine 

infrarot-emittierende  Diode  (25)  hoher  Intensitat 
aufweist,  die  Licht  in  einem  ersten  Winkel  auf  die 
Oberflache  eines  vorbeikommenden  Behaltnisses 
(12)  aussendet  und  einen  Fotosensor  (26)  zum  Emp- 

25  fang  des  yon  der  Oberflache  in  einem  zweiten  Win- 
kel  reflektierten  Lichtes. 

4.  Abtastsystem  nach  Anspruch  1,  2  oder  3,  da- 
durch  gekennzeichnet,  daB  ein  Gehausemodul  (24) 
die  Sensoren  (23)  darin  entlang  einer  Langsachse 

30  aufbaut. 
5.  Abtastsystem  nach  einem  der  Anspruche  1  ,  2, 

3  oder  4,  dadurch  gekennzeichnet,  daB  die  Senso- 
ren  (23)  in  einem  Abstand  von  etwa  1  1/4  inches  (-32 
mm)  zueinander  entlang  des  Weges  angeordnet 

35  sind. 
6.  Abtastsystem  nach  einem  der  vorhergehenden 

Anspruche,  dadurch  gekennzeichnet,  daB  das 
"Identifikations-Signal"  im  zweiten  Bereich  (Bereich 
n)  oder  in  einem  darauf  folgenden  Bereich  (Bereich 

40  n-1,  Bereich  n-2,...)  unverandert  bleibt,  wenn  sich 
die  Datenmarke  in  dem  dem  zweiten  Bereich  voran- 
gehenden  oder  nachfolgenden  Bereich  "Frei"-Zu- 
stand  befindet. 

7.  Abtastsystem  nach  einem  der  vorhergehenden 
45  Anspruche,  in  Verbindung  mit  einem  Uberwa- 

chungssystem  zur  Oberwachung  der  Behaltnisse 
(12),  wobei  das  Oberwachungssystem  eine  Mehr- 
zahl  von  Oberwachungsstationen  (14)  aufweist,  die 
entlang  des  Forderbandes  (1  1  )  zwischen  dem  Identi- 

50  fikationssystem  (13)  und  der  Abtaststation  (16)  an- 
geordnet  sind,  wobei  jedes  der  Oberwachungssy- 
steme  (14)  mit  der  Programmiereinrichtung  (31)  ver- 
bunden  ist. 

8.  Verfahren  zum  Abtasten  einer  Reihe  von  Be- 
55  haltnissen  (12)  auf  einer  Forderoberflache  (11)  langs 

eines  langgestreckten  Weges,  mit  folgenden  Schrit- 
ten: 
Aussenden  von  "ZahP'-Signalen  infoige  einer  Bewe- 
gung  auf  der  Forderoberflache  (11)  und  Zahlen  der 

60  "ZahF'-Signale  zur  Erzeugung  eines  Wertes  der 
Gesamtbewegung  der  Forderoberflache  von  einem 
vorbestimmten  Punkt  aus; 
Erfassen  des  Durchgangs  eines  jeden  Behaltnis- 
ses  (12)  an  einer  Abfuhleinrichtung  (19)  vorbei,  die 

65  entlang  des  Weges  angeordnet  ist,  und  darauf  fol- 
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(11)  a  partir  de  I'emplacement  predetermine,  caracte- 
rise  en  ce  que: 
le  poste  de  poursuite  (16)  comporte  plusieurs  cap- 
teurs  (23)  tres  rapproches,  chaque  capteur  (23) 

5  etant  destine  a  creer  un  signal  de  "presence"  iors 
du  passage  d'un  recipient  (12)  en  face  de  lui, 
le  dispositif  programmeur  (31)  comporte  une  memoire 
(33)  destinee  a  recevoir  successivement  et  a  con- 
server  chaque  "signal  d'identification"  provenant 

10  du  systeme  d'identification  (13)  et  un  signal  corres- 
pondant  de  "nombre"  provenant  du  codeur  (17)  afin 
que  chaque  recipient  (12)  soit  identifie,  et  plusieurs 
zones  de  memoire  (zone  n+1  ,  zone  n,...)  destinees  a 
recevoir  successivement  le  "signal  d'identification" 

15  de  la  memoire  (33), 
chaque  zone  comporte  un  drapeau  respectif  de  don- 
nees  destine  a  indiquer  un  etat  "occupe"  lorsqu'un 
"signal  d'identification"  est  transmis  a  la  zone  res- 
pective  ou  un  etat  "vide"  en  Pabsence  de  "signal 

20  d'identification"  dans  la  zone  respective, 
la  memoire  (33)  est  commandee  par  un  signal  de 
"presence"  provenant  d'un  premier  des  capteurs  et 
par  un  signal  correspondant  de  "nombre"  prove- 
nant  du  codeur  afin  qu'elle  transmette  un  premier 

25  des  "signaux  d'identification"  presents  dans  la  me- 
moire  a  une  premiere  des  zones  (zone  n+1),  avec  mj- 
se  du  drapeau  de  donnees  de  la  premiere  zone  a 
I'etat  "occupS",  le  dispositif  programmeur  etant  com- 
mande  par  un  signal  de  "presence"  provenant  d'un 

30  second  des  capteurs  afin  qu'il  transmette  un  "signal 
d'identification"  contenu  dans  la  premiere  zone 
(zone  n+1)  a  une  seconde  des  zones  (zone  n)  avec 
mise  du  drapeau  de  donnees  de  la  premiere  zone  a 
I'etat  "vide"  et  mise  du  drapeau  de  donnees  de  la  se- 

35  conde  zone  a  I'etat  "occupS"  avant  la  creation  par 
le  premier  capteur  d'un  signal  de  "presence"  cor- 
respondant  au  passage  d'un  second  recipient  a  son 
niveau,  et  en  ce  que 
le  dispositif  de  lecture  (32)  est  connecte  au  dispos- 

40  tif  programmeur  (31)  afin  qu'il  regoive  le  "signal 
d'identification"  d'une  derniere  des  zones  (zone  1) 
avec  mise  du  drapeau  de  donn§es  de  la  derniere  zo- 
ne  a  I'etat  "vide"  a  la  suite  d'un  signal  de  "presence" 
provenant  d'un  dernier  des  capteurs  (23). 

45  2.  Systeme  de  poursuite  selon  la  revendication  1  , 
dans  lequel  chaque  zone  du  dispositif  programmeur 
(31)  comprend  un  groupe  de  commutateurs  a  bascu- 
le. 

3.  Systeme  de  poursuite  selon  la  revendication  1 
50  ou  2,  dans  lequel  chaque  capteur  (23)  comporte  une 

diode  (25)  emettant  de  la  lumiere  infrarouge  de  forte 
intensite,  destinee  a  emettre  de  la  lumiere  suivant 
un  premier  angle  sur  une  surface  d'un  recipient  (12) 
passant  a  son  niveau,  et  un  photocapteur  (26)  desti- 

55  ne  a  recevoir  la  lumiere  r6flechie  par  cette  surface, 
avec  un  second  angle. 

4.  Systeme  de  poursuite  selon  la  revendication  1  , 
2  ou  3,  dans  lequel  un  module  formant  boitier  (24) 
porte  les  capteurs  (23)  a  I'interieur  le  long  d'un  axe 

60  longitudinal. 
5.  Systeme  de  poursuite  selon  la  revendication  1  , 

2,  3  ou  4,  dans  lequel  les  capteurs  (23)  sont  sepa- 
res  par  une  distance  d'environ  32  mm  (1  ,25  pouce)  le 
long  dudit  trajet. 

65  6.  Systeme  de  poursuite  selon  I'une  quelconque 

gend  Speichern  des  laufenden  Wertes  der  Gesamt- 
bewegung  in  einem  Speicher  (33)  nach  dem  Anspre- 
chen; 
Empfangen  und  Speichern  eines  Identifikations-Si- 
gnals  entsprechend  jedem  Behaltnis  (12)  in  dem  Spei- 
cher  (33)  infolge  der  Erfassung  eines  jeden  Behalt- 
nisses,  und  gekennzeichnet  durch  folgende  Schrit- 
te: 
Erfassen  des  Durchgangs  eines  ersten  Behaltnis- 
ses  (12)  nach  einer  Anordnung  von  mit  geringem  Ab- 
stand  angeordneten  Sensoren  (23),  die  entlang  des 
Weges  hinter  der  Abfuhleinrichtung  (19)  angeord- 
net  sind; 
Obergeben  des  Identifikations-Signals  von  dem 
Speicher  (33)  zu  einem  ersten  (Bereich  n+1)  einer 
Mehrzahl  von  Bereichen  (Bereich  n+1,  Bereich 
n,...),  die  in  der  Form  einer  Speichereinrichtung 
vorgesehen  sind,  wahrend  eine  Datenmarke  in  dem 
ersten  Bereich  in  einen  "Besetzf-Zustand  infolge 
der  Erfassung  des  ersten  Behaltnisses  (12)  an  dem 
ersten  Sensor  (23)  gestellt  wird; 
nacheinander  Obermitteln  jedes  gespeicherten 
Identifikations-Signals  zu  dem  ersten  Bereich 
(Bereich  n+1)  wahrend  die  dazu  gehorige  Datenmar- 
ke  in  den  "Besetzf-Zustand  infolge  des  zugeordne- 
ten  Behaltnisses,  welches  an  der  Abfuhleinrichung 
(19)  und  dem  ersten  Sensor  (23)  vorbeikommt  ge- 
stellt  wird;  und 
nacheinander  Obergeben  des  Identifikations-Si- 
gnals  in  einen  der  Bereiche  (z.B.  Bereich  n)  zu  ei- 
nem  in  Forderrichtung  gesehen  nachfolgenden  Be- 
reich  (z.B.  Bereich  n-1),  wahrend  die  Datenmarke  in 
dem  ersten  Bereich  in  einen  "Frei"-Zustand  und  die 
Datenmarke  in  dem  nachfolgenden  Bereich  in  den 
"Besetzf-Zustand  infolge  des  Durchgangs  des 
entsprechenden  Behaltnisses  (12)  nach  einem  zwei- 
ten  Sensor  (23)  und  vor  dem  Erzeugen  eines  "Hier"- 
Signals  infolge  eines  zweiten  Behaltnisses  durch  ei- 
nen  Sensor,  der  in  Forderrichtung  gesehen  vor 
dem  zweiten  Sensor  angeordnet  ist,  eingestellt  wird. 

Revendications 

1.  Systeme  de  poursuite  de  recipients  comprenant 
une  courroie  transporteuse  (11)  destinee  a  transpor- 
ter  une  serie  de  recipients  (12),  un  systeme  d'identi- 
fication  (13)  dispose  a  un  emplacement  predetermine 
le  long  de  la  courroie  transporteuse  et  destine  a 
creer  un  "signal  d'identification"  correspondant  a 
chaque  recipient  passant  en  face  de  iui,  un  codeur 
(17)  destine  a  creer  un  signal  de  "nombre"  corres- 
pondant  a  une  distance  elementaire  de  deplacement 
de  la  courroie  transporteuse  (11),  un  poste  de  pour- 
suite  (16)  place  le  long  de  la  courroie  transporteuse 
(11)  en  aval  du  systeme  d'identification  (13),  un  dispo- 
sitif  programmeur  (31)  destine  a  recevoir  des  si- 
gnaux  du  poste  de  poursuite  (16),  et  un  dispositif  de 
lecture  (32)  destine  a  recevoir  des  signaux  du  dis- 
positif  programmeur  (31),  le  dispositif  programmeur 
(31)  etant  connects  au  systeme  d'identification  (31), 
au  codeur  (17)  et  au  poste  de  poursuite  (16)  et  elant 
destine  a  former  le  total  des  signaux  de  "nombre" 
provenant  du  codeur  (17)  afin  qu'il  cree  une  valeur 
de  deplacement  total  de  la  courroie  transporteuse 
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des  revindications  precedentes,  dans  lequel  le 
"signal  d'identification"  contenu  dans  la  seconde  zo- 
ne  (zone  n)  ou  dans  une  zone  suivante  quelconque 
(zone  n-1,  zone  n-2,...)  reste  inchange  lorsque  le 
drapeau  de  donnees  de  la  zone  precedant  la  secon-  5 
de  zone  ou  la  zone  suivante  est  a  I'etat  "vide". 

7.  Systeme  de  poursuite  selon  I'une  quelconque 
des  revindications  precedentes,  combine  a  un  sys- 
teme  d'inspection  des  recipients  (12),  le  systeme 
d'inspection  comprenant  plusieurs  postes  d'inspec-  10 
tion  (14)  places  le  long  de  la  courroie  transporteuse 
(11)  entre  le  systeme  d'identification  (13)  et  le  poste 
de  poursuite  (16),  chaque  systeme  d'inspection  (14) 
etant  connects  au  dispositif  programmeur  (31  ). 

8.  Procede  de  poursuite  d'une  serie  de  recipients  15 
(12)  sur  une  surface  transporteuse  (11)  placee  le 
long  d'un  trajet  allonge,  comprenant  les  etapes  sui- 
vantes: 
Remission  de  signaux  de  "nombre"  a  la  suite  du  de- 
placement  de  la  surface  transporteuse  (11)  et  le  20 
comptage  des  signaux  de  "nombre"  afin  qu'une  va- 
leur  correspondant  au  depiacement  total  de  la  sur- 
face  transporteuse  a  partir  d'un  point  predetermine 
soit  creee, 
la  detection  du  passage  de  chaque  recipient  (12)  en  25 
face  d'un  dispositif  de  detection  (19)  place  le  long  du 
trajet  et  la  memorisation  de  la  valeur  actuelle  du  de- 
placement  total  dans  une  memoire  (33)  a  la  suite  de 
ce  passage, 
la  reception  et  la  memorisation  d'un  signal  d'identifi-  30 
cation  correspondant  a  chaque  recipient  (12),  dans 
la  memoire  (33),  en  fonction  de  la  detection  de  cha- 
que  recipient,  et  caracterise  par  les  etapes  suivan- 
tes: 
la  detection  du  passage  d'un  premier  recipient  (12)  35 
devant  un  groupe  de  capteurs  tres  rapproches  (23) 
places  le  long  dudit  trajet  en  aval  du  dispositif  de  de- 
tection  (1  9), 
la  transmission  du  signal  d'identification  par  la  me- 
moire  (33)  a  une  premiere  zone  (zone  n+1)  de  plu-  40 
sieurs  zones  (zone  n+1,  zone  n,...)  disposees  sous 
forme  d'un  dispositif  de  memorisation,  avec  mise 
d'un  drapeau  de  donnees  de  la  premiere  zone  a  un 
etat  "leve"  a  la  suite  de  la  detection  du  premier  reci- 
pient  (1  2)  au  niveau  du  premier  capteur  (23),  45 
le  transfer!  successif  de  chaque  signal  memorise 
d'identification  vers  la  premiere  zone  (zone  n+1) 
avec  mise  du  drapeau  de  donnees  contenues  a 
I'etat  "leve"  a  la  suite  du  passage  du  recipient  asso- 
cie  en  face  du  dispositif  de  detection  (19)  et  du  pre-  50 
mier  capteur  (23)  successivement,  et 
la  transmission  successive  du  signal  d'identification 
contenu  dans  I'une  des  zones  (par  exemple  zone  n) 
a  une  zone  placee  en  aval  (par  exemple  zone  n-1) 
avec  mise  du  drapeau  de  donnees  de  la  premiere  zo-  55 
ne  a  I'etat  "baisse"  et  mise  du  drapeau  de  donnees 
de  la  zone  aval  a  I'etat  "leve"  a  la  suite  du  passage d'un  recipient  associe  (12)  en  face  d'un  second  des 
capteurs  (23)  et  avant  qu'un  capteur  place  en  amont 
du  second  capteur  ne  cree  un  signal  de  "presence"  60 
correspondant  au  passage  d'un  second  recipient  a 
son  niveau. 
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