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(54)  Signature  conveyor  system  with  automatic  phase  adjustment 

(57)  A  signature  conveyor  system  with  automatic 
phase  adjustment  capability  includes  a  conveyor  for 
conveying  a  plurality  of  sheets  in  a  conveyance  direction 
wherein  the  conveyor  is  subdivided  into  a  plurality  of 
conveyor  spaces  and  a  motor  for  causing  the  conveyor 
to  move  at  a  speed  in  the  conveyance  direction.  Packer 
boxes  are  spaced  along  the  conveyor  and  each  packer 

i  —   ;°1 
I  U-50 

box  periodically  releases  one  of  the  sheets  above  the 
conveyor  at  a  release  time  as  the  conveyor  moves  past 
the  packer  box.  A  phase  changer  is  operatively  coupled 
between  the  conveyor  and  the  packer  boxes  and  adjusts 
the  release  time  based  upon  the  speed  of  the  conveyor. 
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Description 

Cross-  Reference  to  Related  Application 

The  present  application  comprises  a  continuation- 
in-part  of  U.S.  Application  Serial  No.  08/390,473,  filed 
February  17,  1995  and  entitled  "Signature  Conveyor 
With  Automatic  Phase  Adjustment,"  now  abandoned. 

Technical  Field 

The  present  invention  is  generally  directed  to  con- 
veyor  systems,  and  more  particularly  to  a  system  for 
collating  and  conveying  signatures  having  printed  sub- 
ject  matter  thereon  prior  to  binding  of  such  signatures 
into  books,  magazines,  and  the  like. 

Background  Art 

A  conventional  binding  line  for  assembling  signa- 
tures  into  books  includes  a  plurality  of  packer  boxes  dis- 
posed  adjacent  to  a  conveyor  in  the  form  of  a  gathering 
chain.  The  gathering  chain  is  subdivided  into  chain 
spaces  by  a  plurality  of  lugs  which  are  adjustably  posi- 
tioned  on  the  chain.  The  gathering  chain  and  packer 
boxes  are  coupled  together  by  packer  box  clutches  and 
are  driven  in  synchronized  fashion  by  a  motor.  During 
steady-state  operation  of  the  binding  line,  each  packer 
box  is  operable  at  each  of  a  plurality  of  points  of  time  to 
release  a  signature  from  a  position  above  the  conveyor. 
The  signature  then  free-falls  onto  a  particular  chain 
space.  As  the  chain  continues  to  move  past  the  packer 
boxes,  further  signatures  are  fed  to  the  chain  spaces  to 
assemble  the  books.  The  books  are  stitched,  then 
trimmed,  and  otherwise  finished  by  finishing  apparatus. 

It  is  important  to  accurately  control  the  point  in  each 
chain  space  to  which  signatures  are  fed.  This  has  been 
accomplished  in  the  past  by  separately  adjusting  the 
relative  synchronization  of  each  packer  box  to  the  bind- 
ing  line,  in  turn  by  disengaging  each  packer  box  clutch, 
performing  the  necessary  mechanical  adjustments  and 
reengaging  each  clutch.  This  synchronization  is  effec- 
tive  to  obtain  precise  positioning,  however,  only  for  a 
particular  binding  line  speed  during  steady  state  opera- 
tion. 

If  it  is  desired  to  change  the  binding  line  speed,  or 
during  start-up  or  shut-down  of  the  binding  line,  the 
positions  of  the  signatures  deposited  in  the  chain 
spaces  change,  sometimes  with  a  negative  impact  on 
the  production  process.  This  results  from  the  inability  to 
adequately  control  the  transit  time  of  the  signature  dur- 
ing  free  fall.  This  problem  can  be  addressed  by  increas- 
ing  the  spacing  between  adjacent  lugs  so  that  the  chain 
spaces  are  made  larger;  however,  the  speed  of  the 
gathering  chain  must  then  be  increased  in  order  to 
maintain  the  same  throughput.  This  speed  increase 
undesirably  increases  the  frequency  of  jams,  places 
undesirable  stresses  on  the  gathered  signatures  and 

creates  problems  in  the  downstream  finishing  apparatus 
and  hence  is  a  poor  solution  to  the  problem. 

Summary  of  the  Invention 
5 

The  invention  overcomes  the  above  problems  by 
automatically  adjusting  the  time  at  which  each  of  the 
packer  boxes  releases  a  signature  above  the  moving 
conveyor,  based  upon  the  speed  of  the  binding  line. 

10  According  to  one  aspect  of  the  invention,  a  signa- 
ture  conveyor  system  includes  a  conveyor  for  conveying 
a  plurality  of  sheets  in  a  conveyance  direction  wherein 
the  conveyor  is  subdivided  into  a  plurality  of  conveyor 
spaces,  a  motor  operable  to  move  the  conveyor  at  a 

15  speed  in  the  conveyance  direction  and  a  plurality  of 
packer  boxes  disposed  adjacent  the  conveyor  and 
spaced  along  the  conveyance  direction.  Each  packer 
box  periodically  releases  one  of  the  sheets  from  a  dis- 
tance  above  the  conveyor  as  the  conveyor  moves  past 

20  the  packer  box.  The  signature  conveyor  system  further 
includes  adjustment  means  for  automatically  adjusting 
the  release  time  relative  to  the  speed  of  the  conveyor. 

In  the  preferred  embodiment,  the  conveyor  com- 
prises  a  chain  having  a  plurality  of  spaced  lugs  defining 

25  the  conveyor  spaces.  Also,  preferably,  the  adjustment 
means  includes  a  controller  responsive  to  a  signal  rep- 
resenting  conveyor  speed  and  a  phase  changer  opera- 
tive^  coupled  to  the  packer  boxes  wherein  the  phase 
changer  causes  the  release  time  to  be  changed  based 

30  upon  the  signal.  Still  further  in  accordance  with  the  pre- 
ferred  embodiment,  the  controller  includes  means  for 
operating  the  phase  changer  in  synchronism  with  the 
movement  of  the  conveyor. 

The  signature  conveyor  system  may  also  include 
35  means  for  synchronously  coupling  the  phase  changer  to 

each  of  the  packer  boxes.  Such  means  may  comprise  a 
common  drive  shaft,  a  plurality  of  first  gears  coupled  to 
the  common  drive  shaft,  a  plurality  of  second  gears 
each  associated  with  one  of  the  packer  boxes  and  con- 

40  necting  means  for  connecting  each  of  the  first  gears  to 
a  respective  one  of  the  second  gears.  The  connecting 
means  may  be  in  the  form  of  chains,  belts  or  other  appa- 
ratus. 

In  accordance  with  another  aspect  of  the  present 
45  invention,  a  system  for  periodically  transferring  sheets 

having  printed  subject  matter  thereon  to  a  conveyor 
includes  a  motor  for  causing  the  conveyor  to  move  at  a 
selectable  speed  in  a  conveyance  direction  and  a  plural- 
ity  of  packer  boxes  spaced  along  the  conveyance  direc- 

50  tion  of  the  conveyor.  Each  packer  box  periodically 
releases  one  of  the  printed  sheets  above  the  conveyor 
at  a  release  time  as  the  conveyor  moves  past  the  packer 
box.  A  phase  changer  is  operatively  coupled  between 
the  conveyor  and  the  packer  boxes  and  adjusts  the 

55  release  time  relative  to  the  speed  of  the  conveyor. 
These  and  other  features  and  advantages  of  the 

present  invention  will  be  apparent  to  those  of  ordinary 
skill  in  the  art  in  view  of  the  detailed  description  of  the 
preferred  embodiment,  which  is  made  with  reference  to 
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the  drawings,  a  brief  description  of  which  is  provided 
below. 

Brief  Description  of  the  Drawings 
5 

Fig.  1  is  a  simplified  diagrammatic  illustration  of  a 
preferred  embodiment  of  a  signature  conveyor  sys- 
tem  in  accordance  with  the  present  invention; 
Fig.  2  is  a  fragmentary  perspective  view  of  an 
exemplary  packer  box  and  a  portion  of  the  signa-  10 
ture  carrying  chain  of  Fig.  1  ;  and 
Fig.  3  is  a  flowchart  of  programming  executed  by 
the  controller  of  Fig.  1  to  implement  a  portion  of  the 
present  invention. 

15 
Detailed  Description  of  a  Preferred  Embodiment 

A  preferred  embodiment  of  a  signature  conveyor 
system  in  the  form  of  a  binding  line  10  in  accordance 
with  the  present  invention  is  illustrated  in  Fig.  1.  The  20 
binding  line  1  0  includes  a  signature  conveyor  which  may 
be  in  the  form  of  a  signature  carrying  saddle  chain  12 
which  is  driven  in  a  conveyance  direction,  indicated  by 
an  arrow  1  4,  by  a  drive  system  1  6.  The  drive  system  1  6 
includes  a  motor  1  8  which  is  operable  to  drive  a  shaft  20  25 
at  a  selectable  speed  as  commanded  by  a  speed  com- 
mand  potentiometer  SP.  The  shaft  20  is  in  turn  coupled 
to  a  first  gear  box  21  having  an  output  shaft  which  drives 
a  wheel  22  on  which  the  signature  carrying  chain  12  is 
supported  and  a  first  coupling  23.  The  signature  carry-  30 
ing  chain  12  is  further  supported  by  a  plurality  of  idler 
wheels  24. 

A  phase  changer  26  includes  a  rotatable  input  shaft 
28  coupled  to  an  output  of  the  first  coupling  23.  The 
phase  changer  26  further  includes  a  rotatable  output  35 
shaft  30  which  is  connected  by  a  second  coupling  31  to 
a  rotatable  drive  shaft  32,  wherein  the  drive  shaft  32 
acts  as  a  common  drive  shaft  for  a  plurality  of  packer 
boxes  34. 

The  present  invention  may  be  adapted  for  use  with  40 
any  of  a  number  of  packer  box  types.  For  example, 
packer  boxes  of  the  type  disclosed  in  Hastie  U.S.  Patent 
No.  4,869,484,  the  disclosure  of  which  is  incorporated 
herein,  may  be  used,  if  desired.  As  seen  in  Fig.  2,  such 
a  packer  box  34  includes  an  input  such  as  a  gear  45 
sprocket  or  pulley  36  carried  by  a  driven  shaft  38. 

A  chain  or  timing  belt  40  connects  each  gear 
sprocket  or  pulley  36  to  an  associated  gear  sprocket  or 
pulley  42  carried  by  the  shaft  32.  Alternatively,  equiva- 
lent  mechanical  and/or  electrical  apparatus  (such  as  a  so 
drive  shaft  and  u-joint,  a  set  of  gears,  etc.)  may  intercon- 
nect  the  shaft  32  and  the  input  of  each  packer  box  34. 
As  described  in  more  detail  below,  the  operation  of  the 
packer  boxes  34,  and  thus  the  time  at  which  each  signa- 
ture  is  released  above  the  signature  carrying  chain  12  55 
by  each  packer  box  34,  is  controlled  by  the  rotation  of 
the  shaft  32. 

A  controller  50  is  responsive  to  a  speed  command 
signal  developed  at  an  output  of  the  speed  command 

potentiometer  SP  and  is  coupled  to  control  a  stepper 
motor  52  having  a  motive  power  output  connected  to  a 
control  shaft  54  of  the  phase  changer  26.  The  controller 
50  may  also  receive  inputs  from  position  sensors  S1 
and  S2  which  may  be  of  any  known  type,  such  as  a 
rotary  shaft  encoder  unit,  for  generating  a  signal  indica- 
tive  of  the  rotational  position  or  speed  of  a  shaft.  The 
controller  50  may  be  responsive  to  the  sensors  S1  and 
S2  to  limit  movement  of  the  shaft  30  relative  to  the  shaft 
28. 

The  controller  50  and  the  motor  52  may  be  sepa- 
rate  or  packaged  as  an  integral  unit.  In  the  latter  case, 
the  controller  50  and  motor  52  may  be  of  the  type  sold 
by  Pacific  Scientific,  Motor  and  Control  Division,  of 
Rockford,  Illinois,  under  Model  No.  5645.  The  controller 
50  may  be  programmed  in  the  Basic  programming  lan- 
guage  to  control  the  position  of  the  output  shaft  of  the 
stepper  motor  52  in  dependence  upon  the  commanded 
speed  of  the  motor  shaft  20.  The  programming  to  effec- 
tuate  this  result  may  be  developed  in  a  straightforward 
manner  based  upon  empirical  measurements  of  con- 
veyor  chain  speed  versus  the  required  position  of  the 
shaft  54  to  result  in  proper  positioning  of  signatures  on 
chain  spaces  56  located  between  adjacent  pusher  pins 
or  chain  lugs  58  carried  by  the  chain  12. 

The  phase  changer  26,  which  may  be  a  conven- 
tional  phase  changer  commercially  available  from  Die 
Qua  Corporation  of  Bloomingdale,  Illinois,  and  manu- 
factured  by  Tandler  under  Model  No.  PD2C1  ,  operates 
by  changing  the  relative  phase,  or  relative  rotational 
position,  between  the  input  shaft  28  and  the  output  shaft 
30.  The  amount  by  which  the  phase  between  the  shafts 
28,  30  is  changed  is  controlled  by  the  rotational  position 
of  the  control  shaft  54  of  the  phase  changer  26. 

For  example,  to  advance  the  rotational  position  or 
phase  of  the  output  shaft  30  with  respect  to  that  of  the 
input  shaft  28,  the  control  shaft  54  is  rotated  in  a  first 
direction,  whereas  to  retard  the  rotational  position  or 
phase  of  the  output  shaft  30  with  respect  to  that  of  the 
input  shaft  28,  the  control  shaft  54  is  rotated  in  a  direc- 
tion  opposite  the  first  direction. 

As  is  evident  from  an  inspection  of  the  Figs.,  the 
input  and  output  shafts  28,  30  of  the  phase  changer  26 
are  parallel  and  concentric.  Different  phase  changers 
may  have  the  input  and  output  shafts  in  other  orienta- 
tions,  such  as  parallel  but  non-concentric  with  respect  to 
each  other  on  opposite  sides  of  the  phase  changer  or  at 
an  angle  (i.e.,  non-parallel)  with  respect  to  each  other,  in 
which  case  the  structural  interfacing  between  the  phase 
changer  26,  the  motor  18,  the  gearbox  23  and  the 
packer  boxes  34  can  be  modified  in  a  manner  evident  to 
one  of  ordinary  skill  in  the  art. 

In  operation,  each  packer  box  34  is  loaded  with  a 
supply  of  identical  signatures,  with  the  signatures  in 
each  packer  box  34  typically  being  different  than  the  sig- 
natures  in  the  other  packer  boxes  34. 

After  the  signatures  are  loaded,  the  signature  carry- 
ing  saddle  chain  1  2  is  driven  by  the  motor  1  8  via  the 
drive  shaft  20,  the  gearbox  21  and  the  wheel  22.  The 
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controller  50  then  repetitively  executes  the  program- 
ming  of  Fig.  3  to  control  the  stepper  motor  52.  Generally, 
based  on  the  magnitude  of  the  speed  command  signal 
developed  by  the  speed  command  potentiometer  SP, 
the  controller  50  generates  a  set  of  drive  signals  for  the  5 
stepper  motor  52,  which  in  turn  positions  the  control 
shaft  54  of  the  phase  changer  26  to  control  the  phase 
between  the  input  and  output  shafts  28,  30  of  the  phase 
changer  26. 

More  particularly,  the  programming  executed  by  the  10 
controller  50  begins  at  a  block  100  which  checks  to 
determine  whether  the  binding  line  10  is  running,  for 
example,  by  checking  to  determine  whether  a  high  state 
run  signal  is  being  developed  by  a  supervisory  control- 
ler  (not  shown)  on  a  line  101  coupled  to  the  controller  is 
50.  If  the  line  is  not  running,  control  remains  with  the 
block  100  until  a  determination  is  made  that  the  line  is 
running  or  is  decelerating  to  a  stop.  If  the  block  100 
determines  that  the  line  is  running  and  not  decelerating 
to  a  stop,  control  passes  to  a  block  102.  The  block  102  20 
thereafter  checks  the  speed  command  potentiometer 
SP  to  obtain  a  current  speed  command  signal  and  a 
block  1  04  compares  the  current  speed  command  signal 
against  a  previous  speed  command  signal  developed 
during  an  immediately  preceding  pass  through  the  pro-  25 
gramming  of  Fig.  3.  If  the  current  speed  command  sig- 
nal  is  the  same  as  the  previous  speed  command  signal, 
control  returns  to  the  block  100.  On  the  other  hand,  if 
the  block  104  determines  that  the  current  speed  com- 
mand  signal  is  different  than  the  previous  speed  com-  30 
mand  signal,  a  block  106  determines  a  new  position  for 
the  control  shaft  54  based  upon  the  current  speed  com- 
mand  signal.  The  determination  may  be  made  by 
accessing  a  look-up  table  which  stores  signals  repre- 
senting  control  shaft  position  as  a  function  of  speed  35 
command  signal  magnitude,  or  by  calculating  the  con- 
trol  shaft  position  signal  from  a  curve  stored  in  memory 
or  by  any  other  methodology.  A  block  1  08  then  operates 
the  stepper  motor  52  to  move  the  control  shaft  54  to  the 
new  position  at  a  speed  which  matches  the  acceleration  40 
or  deceleration  of  the  line  10.  The  acceleration/deceler- 
ation  is  calculated  by  the  controller  50  based  upon  the 
difference  between  the  current  and  immediately  preced- 
ing  speed  command  signal  magnitudes  and  the  time 
period  that  elapsed  between  detection  of  such  signal  45 
magnitudes. 

Control  from  the  block  1  08  then  returns  to  the  block 
100. 

The  block  100  determines  that  the  line  10  is  decel- 
erating  to  a  stop  by  detecting  the  transition  of  the  run  so 
signal  from  a  high  state  to  a  low  state.  If  this  condition  is 
detected  by  the  block  100,  a  block  110  operates  the 
stepper  motor  42  to  move  the  control  shaft  54  to  a  par- 
ticular  position  (referred  to  as  a  "home  position")  at 
which  no  phase  advance  is  effected  by  the  phase  55 
changer  26.  Movement  to  the  home  position  occurs  at  a 
speed  which  matches  the  deceleration  of  the  binding 
line  10.  The  line  stop  deceleration  may  be  empirically 

determined  by  observation  of  the  line  10  or  may  be 
determined  in  any  known  fashion. 

It  should  be  noted  that  the  above  control  strategy 
may  be  replaced  by  one  in  which  the  binding  line  speed 
is  directly  sensed  by  one  or  more  speed  or  position  sen- 
sors  which  may  interface  with  the  controller  50  via  A/D 
converters.  In  this  case,  the  position  of  the  control  shaft 
is  controlled  as  a  function  of  the  line  speed.  Also,  the 
line  acceleration/deceleration  may  be  directly  sensed, 
or  may  be  calculated  from  the  speed/position  sensor 
output(s),  if  desired. 

By  matching  the  rotational  speed  of  the  shaft  54  to 
the  acceleration  or  deceleration  of  the  binding  line  10, 
accurate  positioning  of  signatures  on  the  binding 
change  is  assured. 

As  should  be  evident  from  the  foregoing,  if  the 
speed  of  the  binding  line  10  increases,  the  control  shaft 
54  is  rotated  to  an  angular  position  such  that  the  relative 
phase  between  the  input  and  output  shafts  28,  30  is 
increased,  which  causes  each  signature  to  be  released 
earlier  so  that  it  will  fall  to  the  same  position  within  its 
intended  chain  space  56  on  the  signature  carrying  chain 
12  despite  the  speed  increase. 

If  the  speed  of  the  binding  line  10  decreases,  the 
relative  phase  between  the  input  and  output  shafts  28, 
30  is  decreased  by  moving  the  control  shaft  54  to  a  dif- 
ferent  angular  position  so  that  each  signature  will  be 
released  later  in  time  whereby  it  will  fall  to  the  same 
position  within  the  intended  conveyor  space  56  despite 
the  decrease  in  speed. 

Adjusting  the  release  time  of  the  signatures  based 
on  the  speed  of  the  line  10  is  advantageous  in  that  the 
signatures  tend  to  fall  to  the  same  position  within  each 
conveyor  space  on  the  signature  carrying  chain  12, 
regardless  of  the  speed  of  the  binding  line  10.  In  effect, 
the  present  invention  accounts  for  the  free-fall  transit 
time  of  each  signature.  Consequently,  the  occurrence  of 
misplaced  signatures  on  the  binding  line  chain  12  is 
reduced  or  eliminated.  Furthermore,  since  the  signa- 
tures  tend  to  fall  to  the  same  position  within  the  con- 
veyor  spaces  regardless  of  line  speed,  the  size  of  the 
conveyor  spaces  can  be  made  smaller.  Thus,  for  the 
same  production  level,  the  speed  of  the  conveyor  can 
advantageously  be  reduced  in  proportion  to  the  reduc- 
tion  in  chain  pin  spacing.  Alternatively,  if  desired,  the 
speed  of  the  line  10  can  be  increased  to  thereby 
increase  the  number  of  books  that  can  be  produced  by 
the  line  10  per  unit  time. 

The  present  invention  reduces  the  incidence  of  mis- 
placed  signatures  during  start-up  and  shut-down  of  the 
binding  line  10,  thus  reducing  the  down-time  that  would 
otherwise  be  required  to  clear  misplaced  signatures 
from  the  chain  12. 

Numerous  modifications  and  alternative  embodi- 
ments  of  the  invention  will  be  apparent  to  those  skilled 
in  the  art  in  view  of  the  foregoing  description.  Accord- 
ingly,  this  description  is  to  be  construed  as  illustrative 
only  and  is  for  the  purpose  of  teaching  those  skilled  in 
the  art  the  best  mode  of  carrying  out  the  invention.  The 

4 
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details  of  the  structure  may  be  varied  substantially  with- 
out  departing  from  the  spirit  of  the  invention,  and  the 
exclusive  use  of  all  modifications  which  come  within  the 
scope  of  the  appended  claims  is  reserved. 

5 
Claims 

1  .  A  system  for  periodically  transferring  sheets  to  a 
conveyor,  comprising: 

a  conveyor  for  conveying  a  plurality  of  10 
printed  sheets  in  a  conveyance  direction  wherein 
the  conveyor  is  subdivided  into  a  plurality  of  con- 
veyor  spaces; 

a  motor  operable  to  move  the  conveyor  at  a 
speed  in  the  conveyance  direction;  15 

a  plurality  of  packer  boxes  disposed  adjacent 
the  conveyor  and  spaced  along  the  conveyance 
direction  wherein  each  packer  box  is  periodically 
operable  as  the  conveyor  is  moved  to  release  one 
of  the  sheets  above  the  conveyor  at  a  release  time;  20 
and 

adjustment  means  for  automatically  adjust- 
ing  the  release  time  based  upon  the  speed  of  said 
conveyor. 

25 
2.  The  system  of  claim  1  ,  wherein  the  conveyor  com- 

prises  a  chain  having  a  plurality  of  spaced  lugs 
defining  the  conveyor  spaces. 

3.  The  system  of  claim  1,  wherein  the  adjustment  30 
means  comprises  a  controller  responsive  to  a  sig- 
nal  indicative  of  the  speed  of  the  conveyor  and  a 
phase  changer  operatively  coupled  to  the  packer 
boxes,  the  phase  changer  causing  the  release  time 
to  be  changed  based  upon  the  speed  signal.  35 

4.  The  system  of  claim  2,  wherein  the  controller 
includes  means  for  operating  the  phase  changer  in 
synchronism  with  movement  of  the  conveyor. 

40 
5.  The  system  of  claim  3,  additionally  comprising 

means  for  synchronously  coupling  the  phase 
changer  to  each  of  the  packer  boxes. 

6.  The  system  of  claim  5,  wherein  the  means  for  syn-  45 
chronously  coupling  the  phase  changer  to  each  of 
the  packer  boxes  comprises  a  common  drive  shaft. 

7.  The  system  of  claim  6,  wherein  the  means  for  syn- 
chronously  coupling  the  phase  changer  to  each  of  so 
the  packer  boxes  further  comprises  a  plurality  of 
first  gears  coupled  to  the  common  drive  shaft,  a  plu- 
rality  of  second  gears  each  associated  with  one  of 
the  packer  boxes  and  connecting  means  for  con- 
necting  each  of  the  first  gears  to  a  respective  one  of  55 
the  second  gears. 

8.  The  system  of  claim  7,  wherein  the  connecting 
means  comprises  a  plurality  of  chains. 

9.  The  system  of  claim  7,  wherein  the  connecting 
means  comprises  a  plurality  of  timing  belts. 

10.  A  system  for  periodically  transferring  sheets  having 
printed  subject  matter  thereon  to  a  conveyor  mov- 
ing  in  a  conveyance  direction,  wherein  the  conveyor 
is  subdivided  into  a  plurality  of  conveyor  spaces, 
comprising: 

a  motor  for  causing  the  conveyor  to  move  at 
a  selectable  speed  in  the  conveyance  direction; 

a  plurality  of  packer  boxes  spaced  along  the 
conveyance  direction  of  the  conveyor,  each  packer 
box  periodically  releasing  one  of  the  printed  sheets 
above  the  conveyor  at  a  release  time  as  the  con- 
veyor  moves  past  the  packer  box;  and 

a  phase  changer  operatively  coupled 
between  the  conveyor  and  the  packer  boxes  for 
adjusting  the  release  time  relative  to  the  speed  of 
the  conveyor. 

1  1  .  The  system  of  claim  1  0,  wherein  the  conveyor  com- 
prises  a  chain  having  a  plurality  of  spaced  lugs 
defining  the  conveyor  spaces. 

12.  The  system  of  claim  10,  further  including  a  control- 
ler  responsive  to  a  signal  indicative  of  the  speed  of 
the  conveyor  for  operating  the  phase  changer  such 
that  the  phase  changer  changes  the  release  time 
based  upon  the  speed  signal. 

1  3.  The  system  of  claim  1  2,  wherein  the  phase  changer 
includes  a  first  shaft  coupled  to  the  conveyor  and  a 
second  shaft  coupled  to  the  packer  boxes,  and  fur- 
ther  including  first  and  second  position  sensors 
generating  first  and  second  position  sensors  repre- 
senting  rotational  positions  of  the  first  and  second 
shafts  of  the  phase  changer,  respectively. 

14.  The  system  of  claim  14,  additionally  comprising 
means  for  synchronously  coupling  the  phase 
changer  to  each  of  the  packer  boxes. 

15.  The  system  of  claim  1  4,  wherein  the  means  for  syn- 
chronously  coupling  the  phase  changer  to  each  of 
the  packer  boxes  comprises  a  common  drive  shaft. 

16.  The  system  of  claim  1  5,  wherein  the  means  for  syn- 
chronously  coupling  the  phase  changer  to  each  of 
the  packer  boxes  additionally  comprises  a  plurality 
of  first  gears  coupled  to  the  common  drive  shaft,  a 
plurality  of  second  gears  each  associated  with  one 
of  the  packer  boxes  and  connecting  means  for  con- 
necting  each  of  the  first  gears  to  a  respective  one  of 
the  second  gears. 

17.  The  system  of  claim  16,  wherein  the  connecting 
means  comprises  a  plurality  of  chains. 
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18.  The  system  of  claim  16,  wherein  the  connecting 
means  comprises  a  plurality  of  timing  belts. 

19.  The  system  of  claim  12,  further  including  a  stepper 
motor  coupled  between  the  controller  and  the  s 
phase  changer. 
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