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Description 

This  invention  relates  to  a  method  and  an  ap- 
paratus  for  stacking  blanks,  particularly  paperboard 
blanks. 

EP-A-1  01  73959  discloses  apparatus  for  stack- 
ing  various  sheet-like  products,  which  comprises  a 
suction  conveyor  disposed  over  a  stacking  table 
and  having  a  lower  sheet-attracting  surface  for 
transferring  the  supplied  sheets,  a  stopper  means 
for  stopping  the  advancing  movment  of  sheets 
transferred  by  the  conveyor  and  a  seperator  means 
operable  in  timed  relation  to  the  supply  of  the 
sheets  from  the  previous  processing  station  for 
separating  the  sheets  successively  from  the  con- 
veyor  so  as  to  fall  on  the  stacking  table.  The  speed 
of  travel  of  the  conveyor  is  selected  to  be  lower 
than  the  speed  of  movement  of  the  speed  of 
sheets  through  the  machine,  so  that  the  sheets  on 
the  conveyor  are  partly  overlapped.  The  apparatus 
is  said  to  assist  in  reducing  jamming  of  these 
sheets. 

Our  U.S  Patent  No.  4,500,243  discloses  a  blank 
stacking  apparatus,  and  it  is  an  object  of  the 
present  invention  to  increase  the  available  produc- 
tion  rate  of  such  blank  stacking  apparatus.  The 
present  invention  provides  the  following: 

Apparatus  for  stacking  blanks,  comprising  timed 
conveyor  means  for  serially  advancing  and  releas- 
ing  the  blanks  from  beneath  said  timed  conveyor 
means,  said  timed  conveyor  means  having  a  first 
operable  mode  in  which  serially  spaced  ones  of 
said  blanks  are  advanced  at  a  constant  velocity, 
stop  means  adjacent  a  discharge  end  of  said  timed 
conveyor  means  for  stopping  the  advance  of  the 
blanks  upon  their  release  by  said  timed  conveyor 
means,  and  receiving  means  beneath  said  timed 
conveyor  means,  and  upon  which  the  blanks  are 
stacked  following  release  by  said  timed  conveyor 
means,  characterized  in  that  said  timed  conveyor 
means  has  a  second  operable  mode  for  use  with  a 
stream  of  longitudinally  spaced  apart  pairs  of 
blanks  in  which  each  pair  of  blanks  has  a  first  blank 
in  front  of  but  adjoining  a  second  blank,  and  in  said 
second  mode  said  timed  conveyor  means  having 
first  means  for  advancing  at  said  constant  velocity 
said  second  blank  of  each  said  pair  and  second 
means  for  advancing  said  first  blank  of  each  said 
pair  at  a  velocity  initially  equal  to  and  then  faster 
than  said  constant  velocity  to  create  a  longitudinal 
space  between  the  originally  adjoining  blanks  of 
each  said  pair. 

The  present  invention  also  comprises  a  method 
of  stacking  blanks,  comprising  the  steps  of  advan- 
cing  a  first  stream  of  blanks,  stopping  the  advance 
of  said  blanks  one  after  the  other,  and  guiding  said 
blanks  one  on  top  of  the  other  to  form  a  first  stack 
thereof,  characterized  in  that  said  first  stream  of 

blanks  comprises  consecutive  pairs  of  blanks  with 
each  pair  having  a  first  blank  in  front  of  a  second 
blank  and  no  longitudinal  space  therebetween,  and 
by  advancing  the  second  blank  of  each  pair  at  a 

5  constant  velocity  while  advancing  the  first  blank  of 
each  pair  at  a  velocity  initially  equal  to  and  then 
faster  than  said  constant  velocity  whereby  a  lon- 
gitudinal  space  is  created  between  the  first  and 
second  blanks  of  each  pair. 

10  The  preferred  features  of  the  invention  include 
the  following: 

Apparatus  for  stacking  paperboard  blanks,  par- 
ticularly  irregular-shaped  die  cut  blanks,  including 
timed  endless  conveyor  belts  through  which  suc- 

75  tion  pressure  is  applied  to  hold  the  leading  edges 
of  the  blanks  against  the  lower  runs  of  the  belts  of 
advance  them  serially  against  individually  adjust- 
able  stops  positioned  to  engage  irregular-shaped 
leading  edges  on  the  blanks,  whereupon  the  lead- 

20  ing  edges  are  released  from  the  suction  pressure 
permitting  the  blanks  to  settle  upon  an  elevator 
which  lowers  incrementally  or  continuously  to  form 
a  stack  of  blanks  thereon.  When  the  stack  is  com- 
pleted,  interrupter  tines  move  down  from  over  the 

25  timed  conveyor  belts  to  beneath  the  timed  convey- 
ors  belts  to  store  subsequently  released  blanks 
while  the  stack  is  discharged  by  driven  rollers  on 
the  elevator  after  which  it  rises  to  its  starting  posi- 
tion.  The  tines  are  withdrawn  and  the  blanks  stored 

30  thereon  settle  onto  the  elevator  to  form  a  new  stack 
with  blanks  subsequently  released  by  the  timed 
conveyor  belts.  A  counter  is  used  to  energize  op- 
eration  of  the  tines  to  form  stacks  of  a  predeter- 
mined  number  of  blanks  on  the  elevator.  An  in- 

35  dined  conveyor  is  used  to  serially  advance  the 
blanks  into  contact  with  the  timed  conveyor  belts. 
The  inclined  conveyor  includes  conveyor  belts 
through  which  suction  pressure  is  applied  to  hold 
the  blanks  firmly  on  the  upper  runs  of  the  belts 

40  during  advancement  to  the  timed  conveyor  belts. 
The  apparatus  is  arranged  to  stack  either  one 

or  two  blanks  moving  serially  in  the  machine  direc- 
tion  and  from  one  to  three  blanks  moving  side  by 
side  in  the  machine  direction,  all  of  such  blanks 

45  being  made  from  a  single  rectangular  blank  enter- 
ing  a  die  cutter  machine  ahead  of  the  stacking 
apparatus  which  die  cuts  it  into  a  single  die  cut 
blank  or  into  as  many  as  six  die  cut  blanks. 

The  inclined  conveyor  is  arranged  such  that 
so  selected  combinations  of  its  conveyor  belts  may  be 

skewed  with  respect  to  the  path  of  travel  to  provide 
lateral  spaces  between  the  side  by  side  blanks  to 
prevent  interference  during  stacking. 

The  timed  conveyor  belts  are  made  in  pairs 
55  running  in  tandem  with  two  or  three  pairs  provided 

for  each  stream  of  side  by  side  blanks.  These  belts 
include  arrays  of  vacuum  ports  through  which 
vacuum  is  applied  to  hold  the  leading  edges  of  the 
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blanks  against  the  lower  runs  of  the  belts  until  the 
blanks  reach  a  number  of  lead-edge  stops,  at 
which  time  the  vacuum  ports  run  out  of  contact 
with  the  blanks  which  then  descend  onto  the  eleva- 
tor. 

The  position  of  the  array  of  vacuum  ports  in 
one  of  the  belts  of  each  pair  of  timed  conveyor 
belts  may  be  varied  with  respect  to  the  position  of 
the  array  in  the  adjacent  belt.  The  first  belt  cycle  is 
adjusted  so  that  its  array  engages  the  leading  edge 
of  the  first  blank  of  a  pair  of  serially  advancing 
blanks  from  the  same  die  cut.  The  first  belt  is 
arranged  to  run  faster  than  and  then  slower  than 
the  constant  speed  of  the  adjacent  belt  of  the  pair. 
Thus,  the  first  blank  moves  ahead  of  the  second 
blank,  hits  the  leading  edge  stop,  and  then  falls 
toward  the  elevator  before  the  second  blank 
reaches  the  stop.  This  permits  so-called  two-up 
blanks  to  be  stacked  one  on  top  of  the  other  on  the 
elevator.  The  first  belt  speeds  up  to  provide  a 
space  between  the  blanks  but  then  runs  slower,  by 
a  corresponding  amount,  than  the  second  belt  such 
that  the  cyclic  period  of  each  belt  is  identical.  The 
length  of  the  timed  conveyor  belts  is  preferably 
twice  the  repeat  length  of  the  die  cutter  and  in- 
cludes  two  arrays  of  vacuum  ports  spaced  equidis- 
tant  around  the  length  of  the  belts.  Thus,  each  belt 
is  two  cycles  long  and  one  cycle  is  returning  to  the 
starting  position  while  the  other  cycle  is  working. 
The  conveyor  belts  are  timed  to  bring  an  array  of 
holes  into  contact  with  the  leading  edges  of  the 
first  blank  supplied  from  the  inclined  conveyor  and 
the  array  on  the  adjacent  belt  into  contact  with  the 
lead  edge  of  the  second  blank.  In  this  manner, 
each  blank  is  advanced  beneath  the  lower  run  of 
the  conveyor  belts  until  the  belts  turn  around  the 
head  pulley  of  the  conveyor  which  breaks  the  vacu- 
um  connection  with  the  blank;  the  stops  are  posi- 
tioned  to  stop  the  advance  of  the  blanks  when  the 
vacuum  connection  is  broken  so  that  the  blanks 
settle  upon  the  elevator.  When  two-up  blanks  are 
being  stacked,  the  two  arrays  of  vacuum  ports  in 
the  second  belt  of  the  pair  are  phase  shifted  with 
respect  to  those  in  the  first  belt.  Thus,  the  first  and 
second  arrays  in  the  first  belt  engage  the  first  and 
third  blanks  of  four  serially  advancing  blanks  and 
the  first  and  second  arrays  in  the  second  belt 
engage  the  second  and  fourth  blanks. 

If  desired,  the  interrupter  tines  may  be  omitted 
and,  instead,  the  supply  of  blanks  to  the  stacker 
interrupted  during  such  time  that  the  stack  of 
blanks  on  the  elevator  is  being  discharged.  This 
may  be  accomplished  by  electrically  energizing  a 
conventional  stop  feed  mechanism,  on  the  box 
machine  supplying  the  blanks,  in  response  to  the 
stack  of  blanks  on  the  elevator  reaching  a  predeter- 
mined  height  or  in  response  to  the  number  of 
blanks  on  the  elevator  reaching  a  predetermined 

number. 

DESCRIPTION  OF  THE  ACCOMPANYING  DRAW- 
5  INGS 

FIGURE  1  is  a  schematic  illustration  in  side 
elevation  representing  a  rotary  die  cutter,  inclined 
conveyor,  and  a  stacking  apparatus; 

w  FIGURE  2  is  a  schematic  illustration  in  plan  view 
representing  the  operating  modes  of  the  three  work 
stations  illustrated  in  Fig.  1; 
FIGURE  3  is  an  illustration  showing  the  adjusting 
mechanism  for  the  individual  conveyors  of  the  in- 

75  dined  conveyor  of  Fig.  1; 
FIGURE  4  is  a  schematic  illustration  showing  the 
adjustment  positions  of  the  adjusting  mechanism  of 
Fig.  3; 
FIGURE  5  is  a  bottom  view  of  one  timed  conveyor 

20  pair  of  the  timed  conveyors  of  Fig.  1  ; 
FIGURE  6  is  a  side  elevation  of  the  driven  end  of 
the  conveyor  pair  of  Fig.  5; 
FIGURE  7  is  a  section  view  of  the  drive  arrange- 
ment  for  the  conveyor  pair  taken  along  line  VIII-VIII 

25  of  Fig.  6; 
FIGURE  8  is  a  section  view  of  a  speed  changing 
mechanism  for  controlling  the  speed  of  the  convey- 
ors  of  Fig.  5; 
FIGURE  9  is  a  schematic  front  view  of  the  mecha- 

30  nism  of  Fig.  8  during  an  on  cycle; 
FIGURE  10  is  a  graph  showing  the  output  speed  of 
the  mechanism  of  Fig.  8; 
FIGURE  11  is  a  side  elevation  of  the  side  guides 
and  splitters  used  to  separate  the  streams  of 

35  blanks  shown  in  Fig.  2;  and 
FIGURE  12  is  an  end  view  of  the  side  guides  and 
splitters  of  Fig.  9. 

40  DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENT 

The  blank  stacking  apparatus  shown  in  the 
aforementioned  U.S.  Patent  No.  4,500,243  has 

45  been  improved  to  provide  increased  production  by 
enabling  the  apparatus  to  stack  from  one  to  three- 
out  blanks  and  either  one  or  two-up  blanks.  The 
prior  apparatus  was  capable  of  stacking  one  or 
two-out  blanks  but  only  one-up  blanks. 

so  With  reference  to  Fig.  2,  the  production  of  one- 
up  one-out  blanks  comprises  the  production  of  a 
single  blank  in  the  machine  direction  (unnumbered 
arrow  in  Fig.  2)  and  in  the  cross-machine  direction 
for  each  machine  cycle  (such  as  one  revolution  of 

55  a  rotary  die  cutter  schematically  illustrated  as  sta- 
tion  1  in  Fig.  1)  -  denoted  as  Mode  1  in  Fig.  2. 

One-up  two-out  blanks  are  produced  as  one 
blank  in  the  machine  direction  and  two  blanks  in 

3 
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the  cross-machine  direction  -  denoted  as  Mode  2 
in  Fig.  2. 

One-up  three-out  blanks  are  produced  as  one 
blank  in  the  machine  direction  and  three  blanks  in 
the  cross-machine  direction  --  denoted  as  Mode  3 
in  Fig.  2. 

Two-up  one-out  blanks  are  produced  as  two 
blanks  in  the  machine  direction  and  one  blank  in 
the  cross-machine  direction  -  denoted  as  Mode  4 
in  Fig.  2. 

Two-up  two-out  blanks  are  produced  as  two 
blanks  in  the  machine  direction  and  two  blanks  in 
the  cross-machine  direction  --  denoted  as  Mode  5 
in  Fig.  2. 

Two-up  three-out  blanks  are  produced  as  two 
blanks  in  the  machine  direction  and  three  blanks  in 
the  cross-machine  direction  ~  denoted  as  Mode  6 
in  Fig.  2. 

The  cylinders  10  and  12  at  station  1  of  Fig.  1 
represent  the  upper  die  cylinder  and  lower  anvil 
cylinder  of  a  conventional  rotary  die  cutter.  An 
advancing  blank  14  can  be  die  cut  into  an  irregular 
shape  such  as  shown  by  14A  at  the  corresponding 
station  1  in  Fig.  2,as  well  understood  by  those 
skilled  in  the  art.  Blank  14A  may  also  be  die  cut  in 
the  machine  direction  into  two  blanks  14B  or  three 
blanks  14C  which  will  continue  to  advance  side  by 
side  out  of  the  rolls  10  and  12.  Blank  14A  may  also 
be  die  cut  in  the  cross-machine  direction  into  two 
blanks  as  denoted  by  numberals  14D,  14E,  and 
14F,  which  will  continue  to  advance  serially  out  of 
the  rolls  10  and  12.  Thus,  the  rolls  10  and  12  can 
produce  from  one  to  six  blanks  during  each  revolu- 
tion  or  machine  cycle.  It  should  be  understood  that 
the  maximum  width  blank  in  the  machine  direction 
corresponds  approximately  to  the  circumference  of 
the  rolls  10  and  12.  Thus,  if  the  width  of  the  final 
blank  to  be  produced  is  equal  to  or  less  than  one- 
half  such  circumference,  then  blank  14A  may  be 
divided  into  two  blanks  14D.  This,  in  effect,  doubles 
the  production  of  the  machine  in  relation  to  the 
number  of  revolutions  of  the  cylinders  10  and  12. 
Until  now,  doubling  the  production  of  blanks  in  this 
manner  was  impractical  because  the  blanks  could 
not  be  stacked  automatically. 

To  be  able  to  stack  multiple  blanks  in  a  prac- 
tical  manner,  it  is  necessary  to  separate  them  in 
ooth  the  cross-machine  direction  and  in  the  ma- 
rine  direction.  In  this  invention,  the  blanks  are 
separated  in  the  cross-machine  direction  by  an 
nclined  conveyor  assembly  16  at  station  2  in  Fig. 
1.  Conveyor  assembly  16  includes  three  pairs  of 
sndless  conveyor  belts  16A,  16B,  and  16C  which 
;an  be  skewed  to  cause  separation  of  the  blanks 
1  4  in  the  cross-machine  direction  as  shown  at 
station  2  in  Fig.  2. 

More  specifically,  referring  to  Mode  1  of  station 
I  in  Fig.  2,  the  conveyor  pairs  16A-16C  are  not 

skewed  because  cross-machine  separation  is  not 
required. 

At  Mode  2  of  station  2,  pairs  16A  and  16C  are 
skewed  away  from  the  center  along  with  an  adja- 

5  cent  one  of  the  conveyor  pair  16B  to  separate  two 
blanks  14B. 

At  Mode  3  of  station  2,  the  center  conveyor 
pair  16B  remains  straight  while  the  outer  pairs  16A 
and  16C  are  skewed  away  from  center.  This 

10  causes  the  center  blank  14C  to  advance  straight 
ahead  and  the  outer  blanks  14A  and  14C  to  ad- 
vance  at  an  angle  away  from  the  center  blank  to 
achieve  cross-machine  separation. 

At  Mode  4  of  station  2,  all  the  pairs  16A-16C 
15  remain  straight  because  cross-machine  separation 

is  not  required. 
At  Mode  5  of  station  2,  the  conveyors  16A-16C 

are  skewed  in  the  same  manner  as  in  Mode  2  to 
achieve  separation  of  both  serially  advancing 

20  blanks  14E  in  each  path. 
At  Mode  6  of  station  2,  the  conveyors  16A-16C 

are  skewed  in  the  same  manner  as  in  Mode  3  to 
achieve  separation  of  both  serially  advancing 
blanks  14F  in  each  of  three  paths. 

25  When  two-up  blanks  (two  blanks  advancing  in 
serial  fashion  -  station  2,  Mode  4  of  Fig.  2)  are 
being  processed,  it  is  necessary  to  separate  them 
in  the  machine  direction  to  permit  the  first  blank 
14D  to  be  stacked  before  the  second  blank  is 

30  stacked.  In  effect,  this  is  the  same  as  stacking 
serially  advancing  blanks  14A  being  produced  one 
for  each  machine  cycle  as  shown  in  Mode  1  of  Fig. 
2  which  have  naturally  occurring  spaces  between 
them. 

35  It  should  be  understood  that  single  blanks  pro- 
duced  by  the  die  cutter  cylinders  10  and  12  have  a 
space  between  them  in  the  machine  direction 
(usually  about  one  to  two  inches)  but  when  two 
blanks  are  produced  from  one  blank  during  one 

to  revolution  of  the  cylinders,  there  is  no  space  be- 
tween  that  pair  of  blanks.  A  space  is  needed  be- 
tween  them  to  permit  the  first  blank  of  the  pair  to 
be  stopped  in  the  timed  conveyor  and  settle  on  the 
stack  before  the  second  blank  is  stopped. 

45  It  should  also  be  understood  that  some  ma- 
chine  direction  separation  of  the  blanks  of  each 
pair  can  be  provided  by  speeding  up  the  conveyor 
16  with  respect  to  the  speed  of  the  die  cutter 
cylinders  10  and  12.  However,  the  amount  of  spac- 

50  ing  is  a  function  of  the  width  (in  the  machine 
direction)  of  the  blank  being  produced  and  the 
amount  of  advance  of  the  first  blank  of  the  pair  on 
conveyor  16  while  the  second  blank  of  the  pair  is 
still  being  gripped  by  the  die  cutter  cylinders  and  is 

55  slipping  on  conveyor  16.  Thus,  it  is  not  practical  to 
achieve  the  spacing  needed  by  simply  speeding 
up  the  conveyor  16.  It  is  far  better  to  provide  a 
substantially  even  spacing  (preferably  about  nine 
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inches)  between  the  blanks  of  each  pair  of  blanks. 
Hereinafter  in  the  specification  and  claims,  refer- 
ence  to  no  spacing  between  the  blanks  of  the  pair 
means  no  spacing  or  very  little  spacing  produced 
by  speeding  up  the  conveyor  16  relative  to  the  die 
cutter  cylinders  10  and  12.  The  reference  to  spac- 
ing  means  the  spacing  between  the  pairs  that  oc- 
curs  as  a  result  of  the  width  of  the  blanks  being 
processed  plus  whatever  increase  in  spacing  is 
produced  by  the  conveyor  16. 

Machine  direction  separation  is  achieved  by 
the  top  conveyor  assembly  18  represented  sche- 
matically  in  Fig.  1.  Conveyor  assembly  18  includes 
three  pairs  of  endless  conveyors  18A,  18B,  and 
18C  as  represented  schematically  in  Fig.  2.  Each 
belt  of  each  pair  comprises  two  belts  X  and  Y 
running  in  tandem  for  a  total  of  twelve  individual 
belts  as  indicated  at  Station  3,  Mode  4.  The  X  and 
Y  belts  are  arranged  such  that  the  Y  belts  move  at 
a  constant  preselected  speed,  but  the  X  belts  first 
move  faster  than  the  Y  belts  and  then  slower  by  a 
corresponding  amount  so  that  the  total  distance 
traveled  per  cycle  by  the  X  and  Y  belts  remains 
constant. 

The  arrangement  is  such  that  the  first  blank 
14D  (station  3,  Mode  4,  Fig.  2)  is  engaged  by  the  X 
belts  which  speed  up  the  blank  to  create  a  space 
between  it  and  the  following  blank  which  is  en- 
gaged  by  the  Y  belts  and  advanced  at  constant 
speed.  Thus,  the  first  blank  14D  is  accelerated  and 
advances  against  the  stops  20A  and  20B,  at  which 
point  it  is  released  by  the  conveyors  18A-18C  and 
settles  upon  the  stack  S  as  shown  in  Fig.  1  .  Mean- 
while,  the  following  blank  14D  is  engaged  by  the  Y 
belts  and  advances  at  constant  speed  against  the 
stops  20A  and  20B  where  it  is  released  and  settles 
upon  the  stack  S.  Thus,  these  two  blanks,  pro- 
duced  by  one  machine  cycle,  are  stacked  one 
upon  the  other  during  one  machine  cycle,  that  is 
one  revolution  of  cylinders  10  and  12. 

When  stacking  two-up  two-out  blanks  such  as 
represented  by  Mode  5  at  station  3  in  Fig.  2,  the 
first  top  blank  14E  (as  viewed  in  Fig.  2)  is  engaged 
by  three  X  belts  and  the  second  top  blank  14E  is 
engaged  by  three  Y  belts  which  advance  the 
blanks  sequentially  against  stops  20A  and  20B  for 
stacking  the  blanks  as  previously  described  for  the 
blanks  14D  at  station  3,  Mode  4.  In  similar  fashion, 
the  first  bottom  blank  14E  is  similarly  engaged  by 
three  X  belts  and  accelerated  against  the  stops 
20A  and  20B.  Then  the  second  bottom  blank  14E 
is  engaged  by  three  Y  belts  and  advanced  at 
constant  speed  against  the  corresponding  stops 
20A  and  20B. 

The  blanks  14F  shown  at  station  3,  Mode  6, 
are  advanced  in  similar  fashion  to  that  just  de- 
scribed  except  that  the  first  top  blank  is  engaged 
by  two  X  belts  and  the  second  top  blank  is  en- 

gaged  by  two  Y  belts.  Similarly,  the  first  center 
blank  and  the  first  bottom  blank  are  each  engaged 
by  two  X  belts  and  the  second  center  and  second 
bottom  blanks  are  each  engaged  by  two  Y  belts. 

5  Machine  direction  separation  of  the  blanks  14 
is  required  only  for  two-up  blanks.  Accordingly, 
when  one-up  blanks  (such  as  those  illustrated  at 
station  3  in  Fig.  2)  are  being  processed,  the  X  and 
Y  belts  are  caused  to  be  rotated  at  the  same  speed 

10  since  machine  direction  separation  is  not  neces- 
sary. 

It  should  also  be  understood  that  each  of  the 
twelve  individual  belts  18  has  two  arrays  of  vacuum 
ports  for  engaging  the  advancing  blanks  14.  Con- 

15  sider  for  the  moment  though,  that  each  belt  18  has 
only  one  array  of  vacuum  ports  as  illustrated  by  the 
small  dash  denoted  by  numeral  22  for  the  top  pair 
of  belts  18A  at  station  3,  Mode  1  of  Fig.  2.  The 
number  22  has  been  omitted  from  the  remaining 

20  belts  for  clarity. 
In  Modes  1-3,  the  vacuum  ports  22  of  all  the 

belts  18  are  in  phase  with  each  other  and  aligned 
to  engage  the  leading  edges  of  the  blanks  in  all 
three  modes.  This  is  accomplished  by  adjusting 

25  the  Y  belts  as  a  set  relative  to  the  X  belts.  Thus,  all 
X  belts  move  together  and  all  Y  belts  move  to- 
gether.  However,  when  two-up  blanks  are  being 
processed,  such  as  in  Modes  4-6,  the  ports  22  in 
the  X  belts  are  aligned  to  engage  the  leading 

30  edges  of  the  first  of  the  blanks  advancing  for  each 
machine  cycle.  The  Y  belts  are  retarded  with  re- 
spect  to  the  X  belts  such  that  the  ports  22  are 
aligned  with  the  leading  edges  of  the  second  of  the 
blanks  advancing  for  each  machine  cycle.  In  this 

35  manner,  the  X  and  Y  belts  are  caused  to  engage 
the  first  and  second  blanks  respectively.  The  Y 
belts  may  be  rotated  with  respect  to  the  X  belts  by 
a  conventional  air  clutch  (not  shown)  between  the 
drive  shaft  82  and  the  point  at  which  it  is  con- 

40  nected  to  the  drive  system  for  the  machine  (not 
shown). 

Each  of  the  belts  1  8  has  two  arrays  of  vacuum 
ports  22  equally  spaced  from  one  another.  The 
total  length  of  the  belts  is  twice  the  repeat  length  of 

45  the  die  cutter  cylinders  10  and  12  which  is  only 
slightly  longer  than  the  maximum  width  blank  that 
can  be  processed.  Thus,  the  two  arrays  permit  the 
X  belts  to  engage  two  first  blanks  during  two  ma- 
chine  cycles,  as  more  specifically  described  in  the 

so  aforementioned  U.S.  Patent  No.  4,500,243  for  each 
cycle  of  the  belts.  It  also  permits  the  Y  belts  to 
engage  two  second  blanks  during  the  same  two 
machine  cycles  for  each  cycle  of  the  belts. 

As  described  in  connection  with  Fig.  2,  a  rec- 
55  tangular  blank  14  may  be  die  cut  into  a  single 

irregular-shaped  blank  14A  by  the  die  cutter  rolls 
10  and  12  shown  at  station  1.  These  same  rolls  are 
capable  of  die  cutting  the  blank  into  a  number  of 

5 
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blanks  1  4A-1  4C  across  the  width  of  the  machine  to 
produce  from  one  to  three-out  blanks.  The  die 
cutter  rolls  are  also  capable  of  cutting  the  blank  14 
into  two  irregular-shaped  blanks  along  the  length  of 
the  machine  as  illustrated  by  blanks  14D-14F  at 
station  1  to  produce  from  one  to  two-up  blanks. 
The  construction  and  operation  of  the  die  cutter 
rolls  10  and  12  are  well  known  by  those  skilled  in 
the  art  and  no  further  description  is  believed  nec- 
essary.  Such  die  cutting  rolls  per  se  form  no  part 
of  this  invention. 

Cross-machine  direction  separation  of  the 
blanks  14B,  14C,  14E,  and  14F  is  provided  by  the 
inclined  conveyor  assembly  16  schematically  illus- 
trated  in  Fig.  1  .  The  construction  of  this  conveyor  is 
substantially  the  same  as  described  for  the  inclined 
conveyor  assembly  12  of  U.S.  Patent  No. 
4,500,243  referred  to  above.  The  main  difference  is 
in  the  construction  and  operation  of  the  portions 
that  provide  separation  of  the  blanks  14  in  the 
cross-machine  direction  as  will  now  be  described. 

Referring  now  to  Figs.  3  and  4,  the  conveyor 
16  includes  six  endless  conveyor  belts  30,  the  top 
runs  of  which  are  supported  by  members  32.  Neg- 
ative  atmospheric  pressure  or  vacuum  is  supplied 
to  the  interior  of  members  32.  The  vacuum  is 
applied  to  the  bottom  surfaces  of  blanks  14F,  for 
example,  through  holes  34  in  members  32  and 
slots  36  in  the  belts  30  to  cause  the  blanks  14F  to 
adhere  to  the  belts  30  to  keep  the  blanks  under 
positive  control.  This  arrangement  is  substantially 
the  same  as  described  in  the  aforementioned  U.S. 
Patent  No  4,500,243. 

The  adjusting  mechanism  for  skewing  the  in- 
dividual  conveyor  assemblies  16  is  generally  de- 
noted  by  numeral  38  in  Figs.  1  and  3.  Referring  to 
Fig.  3,  adjusting  mechanism  38  includes  a  square 
cross  shaft  40  supported  by  side  plates  42  and  44 
which  are  secured  to  a  main  frame  46.  A  barrel 
cam  48  is  placed  on  cross  shaft  40  at  the  end  of 
each  channel  support  41  (see  Fig.  1)  that  supports 
members  32.  Thus,  rotation  of  cross  shaft  40  will 
turn  the  cams  48  in  unison.  Plates  43  surround  a 
shoulder  47  on  each  barrel  cam  48  and  are  se- 
cured  to  each  channel  support  41  to  restrain  the 
cams  48  against  lateral  movement  except  when  the 
channel  supports  are  moved  laterally  to  accom- 
modate  the  length  of  the  blanks  14  being  pro- 
cessed.  Collars  50  retain  the  plates  43  on  the 
shoulders  47.  A  guide  pin  52  is  secured  to  each 
support  32  and  rides  in  a  groove  54  in  each  cam 
48. 

The  grooves  54  in  cams  48  are  shaped  as 
shown  in  Fig.  4  which  is  substantially  a  flat  top 
view  of  the  cams  of  Fig.  3.  As  shown  in  Fig.  4,  the 
pins  52  are  in  the  middle  of  the  circumferential 
length  of  grooves  54;  in  this  position,  the  supports 
32  (and  hence  belts  30)  are  in  alignment  in  the 

machine  direction  and  will  advance  the  blanks  in  a 
straight  line  as  shown  in  Fig.  2,  station  2,  Modes  1 
and  4  for  advancing  one-out  blanks. 

However,  it  can  be  seen  that  when  the  cross 
5  shaft  40  is  rotated  in  a  first  direction,  the  pins  52 

will  move  to  the  top  ends  of  the  grooves  (as  viewed 
in  Fig.  4).  In  doing  so,  they  will  shift  the  three 
supports  32  on  the  left  toward  the  center  and  shift 
the  three  supports  32  on  the  right  towards  the 

10  center.  This  will  result  in  a  skewed  alignment  of  the 
conveyors  16  as  shown  in  Fig.  2,  station  2,  Modes 
2  and  5  for  advancing  two-out  blanks,  since  each 
support  member  32  is  pivot  mounted  (pivot  P,  Fig. 
1)  as  its  opposite  end  to  the  channel  support  41. 

75  Rotation  of  shaft  40  in  the  opposite  direction 
will  move  pins  52  to  the  bottom  end  of  grooves  54 
(as  viewed  in  Fig.  4).  In  this  position,  the  pins  will 
have  shifted  the  two  left  side  supports  32  toward 
the  center  and  the  two  right  side  supports  toward 

20  the  center  but  will  have  left  the  two  center  supports 
32  in  a  straight  line  in  the  machine  direction  in  the 
center.  Thus,  only  the  two  outboard  supports  on 
each  side  will  be  skewed  with  respect  to  the  center 
supports.  This  will  result  in  a  skewed  alignment  of 

25  the  conveyors  16  as  shown  in  Fig.  2,  station  2, 
Modes  3  and  6  for  advancing  three-out  blanks. 

The  foregoing  provides  the  means  for  providing 
cross-machine  separation  of  advancing  two  or 
three-out  blanks  or  no  separation  when  one-out 

30  blanks  are  being  processed. 
Machine  direction  separation  of  two-up  serially 

advancing  blanks  produced  by  one  cycle  of  the  die 
cutter  rolls  10  and  12  is  provided  by  the  three  pairs 
of  top  conveyor  assemblies  18A-18C  illustrated  in 

35  Figs.  1,2,  and  5.  Referring  to  Fig.  5,  each  set  of 
conveyor  assemblies  18A  (assembly  sets  18B  and 
18C  being  identical  to  18A)  includes  two  endless 
conveyor  assemblies  each  with  an  X  and  Y  belt 
mounted  for  rotation  around  a  single  conveyor  sup- 

40  port  assembly  60.  The  conveyor  assemblies  are 
made  right  and  left  hand  as  indicated  by  the  posi- 
tion  of  the  X  and  Y  belts  identified  in  Fig.  2,  station 
3,  Mode  4.  As  previously  explained,  the  belts  X 
and  Y  can  be  run  at  the  same  speed  when,  for 

45  example,  one-up  blanks  are  being  run,  or  belt  X 
can  be  run  faster  and  then  slower  than  belt  Y  when 
two-up  blanks  are  being  run.  It  should  be  noted 
that,  in  Fig.  2,  the  blanks  14  are  shown  on  top  of 
the  conveyors  for  clarity  whereas  actually  they  are 

so  held  to  the  bottom  of  the  conveyors  by  vacuum 
until  they  are  released  to  settle  on  the  stack  S. 

Each  top  conveyor  assembly  18  includes  a 
side  plate  62  extending  the  length  of  the  convey- 
ors.  A  pair  of  idler  pulleys  64  and  66  are  bearing 

55  mounted  for  rotation  about  a  stud  68  secured  to 
one  end  of  the  side  plate  62.  A  pair  of  driven 
pulleys  70  and  72  are  mounted  to  the  opposite  end 
of  side  plate  62  as  best  illustrated  in  Fig.  5  (to  be 

3 
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explained).  A  vacuum  chamber  74  is  secured  to  the 
side  plate  62  between  the  two  sets  of  pulleys  and 
serves  to  support  the  upper  and  lower  runs  of  the 
belts  X  and  Y  that  encircle  the  pulleys  on  both 
ends  of  the  side  plate.  Vacuum  chamber  74  in- 
cludes  two  rows  of  vacuum  slots  76  extending 
along  its  length  beneath  the  lower  runs  of  the  belts 
X  and  Y  (note  that  Fig.  5  is  a  bottom  view  of  the 
conveyor  assembly  18A).  Belts  X  and  Y  include 
two  arrays  of  vacuum  ports  22  in  alignment  with 
the  vacuum  slots  76.  Thus,  vacuum  applied  to  the 
interior  of  chamber  74  is  applied  to  the  blanks  14 
through  ports  22  as  they  move  along  over  the  slots 
76  to  hold  the  leading  edge  portion  of  the  blank 
against  the  belts. 

In  Fig.  5,  array  of  ports  22  in  each  of  belts  X 
and  Y  are  shown  in  circumferential  alignment  as 
they  would  be  when  advancing  one-up  blanks  with 
both  belts  running  at  the  same  constant  speed.  The 
blanks  advance  in  the  direction  of  arrow  80  in  Fig. 
6.  The  stops  20A  and  20B  (Fig.  1  and  2)  are 
positioned  slightly  downstream  from  the  end  of 
conveyor  18A.  Thus,  just  as  the  last  vacuum  port 
22  passes  out  of  contact  with  vacuum  slot  76, 
thereby  releasing  the  blank  14  from  belts  X  and  Y, 
the  blank  hits  the  frontstops  20A  and  20B  and 
settles  upon  the  stack  S  (Fig.  1). 

When  two-up  blanks  are  being  advanced,  the  Y 
belt  is  retarded  such  that  its  initial  position  with 
respect  to  the  X  belt  lags  by  an  amount  slightly  in 
excess  of  the  width  of  the  blank  14  in  the  machine 
direction  at  the  beginning  of  a  cycle.  Thus,  the 
array  of  vacuum  ports  22  in  the  X  belt  engages  the 
first  blank  produced  in  the  cycle.  The  X  belt  is 
accelerated  thereby  creating  a  space,  which  is  in- 
dependent  of  blank  width  (in  the  machine  direc- 
tion),  between  the  first  blank  and  the  second  blank 
produced  in  the  cycle.  When  the  first  blank  is 
released  and  hits  the  stops  20A/20B,  it  has  slowed 
to  approximately  the  speed  of  the  Y  belt  and  belt  X 
is  slowed  to  a  speed  slower  than  the  Y  belt.  Mean- 
while,  the  array  of  vacuum  ports  22  in  the  Y  belt 
have  engaged  the  second  blank  of  the  cycle  and 
advances  it  at  constant  speed  until  it  is  released 
and  hits  the  same  stops  20A  and  20B.  The  X  belt 
resumes  its  speed  so  that  the  two  arrays  of  vacu- 
um  ports  22  in  the  X  and  Y  belts  reach  their  same 
relative  positions  at  the  time  the  first  blank  of  the 
next  cycle  reaches  belt  X  for  engagement  thereto 
by  the  vacuum  ports  22.  The  foregoing  cycle  is 
then  repeated,  thereby  providing  stacking  of  two-up 
blanks  on  stack  S. 

The  belts  X  and  Y  are  driven  at  the  same  or 
different  speeds  by  the  arrangement  shown  in  Fig. 
7.  A  hexagonal  drive  shaft  82  passes  through  a 
corresponding  hexagonal  hole  in  a  drive  plate  84. 
Drive  plate  84  is  secured  by  screws  86  to  the  side 
of  pulley  72  so  that  upon  rotation  of  drive  shaft  82, 

pulley  72  turns  belts  X  at  constant  speed  for  one- 
up  operation  and  varying  speed  for  two-up  opera- 
tion. 

A  support  plate  88  is  secured  to  the  end  of 
5  side  plate  62  as  shown  in  Figs.  6  and  7.  A  conven- 

tional  spur  tooth  drive  gear  90  is  bearing  mounted 
to  support  plate  88.  Another  hexagonal  drive  shaft 
92  passes  through  a  corresponding  hexagonal  hole 
in  gear  90. 

70  Another  drive  gear  94  (Fig.  7)  loosely  sur- 
rounds,  but  does  engage,  drive  shaft  82  and  is 
bearing  mounted  by  bearings  99  within  a  bearing 
support  98  secured  to  the  side  plate  62.  This 
permits  gear  94  to  be  supported  and  rotate  in- 

75  dependently  of  drive  shaft  82.  A  journal  portion  98 
provides  support  for  bearing  100  upon  which  pulley 
72  is  mounted.  Pulley  70  is  keyed  to  the  journal 
portion  98  by  key  102.  Thus,  upon  rotation  of  gear 
94,  pulley  70  will  rotate  independently  of  pulley  72. 

20  An  idler  gear  104  is  mounted  on  a  support  stud 
106,  secured  to  support  plate  88,  and  in  driving 
engagement  with  both  drive  gears  90  and  94.  Thus, 
upon  rotation  of  drive  shaft  92,  pulley  70  will  be 
driven  independently  of  pulley  72  to  turn  belt  Y  at 

25  constant  speed. 
From  the  foregoing  it  is  evident  that  a  means 

for  controlling  the  speed  of  the  X  belt  relative  to  the 
constant  speed  of  the  Y  belt.  The  speed  of  the  X 
belt  can  be  controlled  by  a  speed  changing  mecha- 

30  nism  such  as  a  crank  shaping  mechanism.  Such 
mechanism  can  be  adapted  for  such  purpose;  an 
illustrative  embodiment  is  generally  denoted  by 
numeral  110  in  Figs.  8  and  9  although  other  ar- 
rangements  will  be  equally  effective. 

35  The  speed  changing  mechanism  110  does  two 
things:  one,  it  provides  a  constant  speed  to  the  X 
belts  when  one-up  blanks  are  being  processed, 
such  constant  speed  being  equal  to  the  speed  of 
the  Y  belts  as  previously  explained;  and  two,  it 

40  adds  to  and  subtracts  from  the  speed  of  the  X 
belts  when  two-up  blanks  are  being  processed.  It 
should  be  understood  that  the  mechanism  110  is 
connected  to  the  hexagonal  drive  shaft  82 
(discussed  in  reference  to  Fig.  7)  by  suitable  coupl- 

45  ings  and  the  like  (not  shown).  It  is  also  connected 
to  be  driven  in  time  with  the  other  elements  of  the 
stacking  apparatus  by  suitable  connections(not 
shown)  as  is  well  understood  by  those  skilled  in  the 
art.  The  Y  belts  are  also  driven  in  similar  fashion  by 

so  the  stacking  apparatus,  such  belts  being  connected 
for  rotation  by  the  hexagonal  shaft  92  discussed  in 
reference  to  Fig.  7.  It  is  not  believed  necessary  to 
show  the  actual  connections.  Timing  settings  are 
made  by  releasing  these  connections  and  making 

55  the  appropriate  adjustments  of  the  X  set  or  Y  set 
belts. 

Constant  speed  to  the  X  belts  is  provided  in 
the  following  manner.  Referring  to  Fig.  8,  the  speed 

7 
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changing  mechanism  110  includes  an  input  shaft 
112  mounted  in  bearings  114  and  116  in  a  gear 
case  118.  An  output  shaft  120  is  also  mounted  in 
case  118  by  bearings  122  and  124.  A  crank  arm 
126  is  bearing  mounted  on  bearings  128  and  130 
on  the  input  shaft  112  to  permit  the  arm  to  pivot 
about  the  shaft.  A  planet  gear  1  32,  having  conven- 
tional  spur  teeth  thereon,  is  supported  for  rotation 
in  the  bottom  portion  of  arm  126  by  bearings  134 
and  136.  A  ring  gear  138  is  mounted  for  rotation 
about  input  shaft  112  by  bearings  140  and  142. 
Ring  gear  138  includes  both  internal  teeth  144  and 
external  teeth  146  as  shown.  A  drive  gear  148  is 
formed  integral  with  input  shaft  112  so  as  to  be  in 
driving  engagement  with  the  planet  gear  132  which 
in  turn  is  in  driving  engagement  with  internal  teeth 
144  on  ring  gear  138.  The  external  teeth  146  in 
ring  gear  138  are  in  driving  engagement  with  a 
driven  gear  150  formed  integral  with  output  shaft 
120.  Thus,  so  long  as  the  crank  arm  126  is  held 
stationary  (as  will  be  explained),  input  drive  gear 
148  drives  the  output  driven  gear  150  through  the 
planet  gear  132  and  the  ring  gear  138  at  a  constant 
speed  proportional  to  the  speed  at  which  the  input 
shaft  112  is  rotated. 

The  crank  arm  126  is  pivoted  about  input  shaft 
112  to  add  to  and  subtract  from  the  speed  of  the 
output  shaft  120.  Such  pivoting  is  represented  by 
arrow  152  in  Fig.  9.  As  the  arm  126  pivots,  it 
carries  the  planet  gear  132  with  it,  first  clockwise 
and  then  counter  clockwise.  In  accordance  with  the 
well  known  principles  of  planetary  gearing,  as  the 
planet  gear  132  moves  with  the  arm  126  in  one 
direction,  it  will  add  to  the  output  speed  of  the 
already  rotating  ring  gear  138  which,  of  course, 
adds  to  the  speed  of  the  output  driven  gear  150 
connected  to  the  hexagonal  shaft  82  for  the  X  belt. 
Conversely,  as  the  arm  126  is  pivoted  in  the  op- 
posite  direction,  the  planet  gear  132  subtracts  from 
the  otherwise  constant  speed  of  the  output  shaft 
120  in  the  same  manner. 

Pivoting  of  the  crank  arm  126  is  accomplished 
by  a  second  drive  gear  154  formed  integral  with 
the  input  shaft  112  and  in  driving  engagement  with 
a  crank  gear  156.  Crank  gear  156  is  formed  in- 
tegral  with  a  support  shaft  158  supported  for  rota- 
tion  in  a  bearing  160  held  in  an  eccentric  housing 
162  arranged  for  manual  rotation  in  the  case  118.  A 
crank  slide  164  is  mounted  to  a  stud  165  secured 
to  the  crank  gear  156.  The  crank  slide  164  rides  in 
a  slot  166  in  crank  arm  126.  Thus,  as  crank  gear 
156  is  rotated  at  constant  speed  by  the  second 
drive  gear  154,  the  stud  166  moves  in  a  circle  and 
the  crank  slide  164  slides  in  slot  166  to  pivot  the 
crank  arm  126  in  the  known  manner.  Pivoting  of 
the  crank  arm  126  results  in  the  addition  and 
subtraction  of  speed  to  and  from  the  output  shaft 
120  as  previously  explained. 

When  it  is  desired  to  run  the  X  belts  at  con- 
stant  speed  for  processing  one-up  blanks,  it  is  only 
necessary  to  hold  the  crank  arm  126  stationary. 
This  is  accomplished  by  rotating  the  eccentric 

5  housing  162  by  preferably  180°  from  point  A  to 
point  B  (see  Fig.  9).  This  brings  the  crank  gear  156 
out  of  driving  engagement  with  the  second  drive 
gear  154  so  that  crank  gear  156  will  not  rotate. 
Eccentric  housing  126  includes  an  adjustment  arm 

w  168  secured  thereto  for  manually  moving  the  hous- 
ing  162  from  point  A  to  point  B. 

A  suitable  detent  170  is  mounted  on  arm  168 
to  lock  the  arm  in  position.  Since  crank  gear  156  is 
held  stationary,  the  slide  164  locks  the  crank  arm 

75  126  in  a  stationary  position  to  prevent  its  tendency 
to  rotate  from  the  torque  created  by  rotation  of  the 
planet  gear  132  being  driven  by  drive  gear  148. 

A  spring  loaded  plunger  172  is  secured  in  the 
case  118  opposite  to  the  crank  gear  156.  As  gear 

20  156  is  moved  to  point  B  out  of  engagement  with 
drive  gear  154,  the  plunger  172  seats  itself  be- 
tween  adjoining  teeth  on  the  gear  156  to  positively 
prevent  rotation  thereof. 

The  graph  of  Fig.  10  illustrates  the  preferred 
25  velocity  of  the  output  shaft  120  of  the  speed 

changing  mechanism  110.  The  first  blank  14  is 
engaged  by  the  first  array  of  holes  22  in  belt  X  at 
100%  of  machine  speed  as  indicated  by  line  V. 
The  belt  X  accelerates  to  about  130%,  indicated  by 

30  line  VA,  of  machine  speed  thereby  creating  a 
space  between  the  first  and  succeeding  second 
blank.  The  velocity  then  slows  to  100%  machine 
speed  at  which  point,  point  F,  the  blank  is  released 
by  the  belt  X  (the  vacuum  ports  22  pass  out  of 

35  communication  with  the  vacuum  slots  76  -  Fig.  6) 
and  continues  to  advance  against  the  stops 
20A/20B  slightly  downstream  from  belt  X,at  which 
point  the  blank  settles  on  the  stack  S.  Meanwhile, 
belt  X  continues  to  decelerate  to  about  26%  of 

40  machine  speed  for  a  short  period  and  then  acceler- 
ates  again  to  100%  of  machine  speed,  ready  to 
engage  the  first  blank  of  the  next  cycle  (the  cycle 
is  represented  by  360°  rotation  of  the  die  cutter 
cylinders  10  and  12).  The  time  that  belt  X  moves  at 

45  below  100%  of  the  machine  speed  allows  belt  Y  to 
catch  up  while  advancing  the  second  blank  of  the 
cycle  against  the  front  stops.so  that  both  belts  X 
and  Y  are  moving  at  approximately  100%  of  ma- 
chine  speed  at  the  time  the  next  first  blank  is 

so  engaged  by  belt  X.  This  maintains  the  spacing  of 
the  array  of  holes  22  in  both  belts  X  and  Y  so  that 
timing  of  the  conveyor  belts  is  preserved.  This 
arrangement  enables  the  stacking  of  two-up  blanks. 

The  alignment  of  two  or  three-out  stacks  is 
55  improved  by  the  use  of  side  guides  and  stack 

splitters.  As  the  blanks  14  leave  the  inclined  con- 
veyor  16,  they  are  traveling  in  a  direction  slightly 
skewed  with  respect  to  the  machine  center  line 
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because  the  conveyors  16  are  skewed,  as  pre- 
viously  explained,  to  achieve  blank  separation  in 
the  cross-machine  direction. 

The  stack  splitters  are  shown  in  Figs.  11  and 
12  and  include  a  left  side  splitter  180A,  three 
intermediate  splitters  180B,  and  a  right  side  splitter 
180C.  The  outer  splitters  180A  and  180C  act  in 
place  of  the  side  spankers  394  illustrated  in  the 
aforementioned  U.S.  Patent  No.  4,500,243  and  are 
located  in  substantially  the  same  position  on  the 
machine  at  station  3.  The  splitters  180A  and  180C 
are  identical  except  for  being  right  or  left,  and  the 
intermediate  ones  being  a  combination  of  right  and 
left  joined  together. 

When  one-out  blanks  are  being  processed,  the 
three  intermediate  splitters  are  removed  and  the 
blanks  are  guided  between  the  outer  guides  or 
splitters  180A  and  180C.  When  two-out  blanks  are 
being  processed,  one  intermediate  splitter  180B  is 
placed  on  the  center  support  196  and  the  blanks 
are  guided  between  the  center  and  right  and  left 
splitters.  When  three-out  blanks  are  being  pro- 
cessed,  the  center  splitter  180B  is  removed  and 
two  intermediate  splitters  are  placed  on  the  inter- 
mediate  supports  194  and  the  blanks  are  guided 
between  these  and  the  outboard  splitters.  The  split- 
ters  can  be  positioned  in  the  cross-  machine  direc- 
tion  (as  will  be  explained)  to  accommodate  the 
length  of  the  blanks  being  processed. 

Each  splitter  180  includes  an  upstanding  leg 
182  that  has  a  tapered  top  portion  184  that  permits 
a  blank  14  entering  between  them  to  settle  in 
vertical  alignment  between  the  upstanding  legs 
182.  The  upstanding  leg  also  includes  a  tapered 
entrance  portion  186  that  permits  a  blank  14  enter- 
ing  at  a  lower  level  to  be  guided  between  the 
upstanding  legs  182  of  the  splitters  180  being 
used.  The  upstanding  legs  include  a  number  of 
holes  183  that  permit  air  to  escape  between  a 
blank  settling  upon  the  stack  S  and  the  top  of  the 
stack. 

The  splitters  are  supported  between  two  cross 
members  188  and  190  which  extend  across  the 
width  of  the  machine  as  station  3.  Each  cross 
member  includes  a  guide  plate  192  which  support 
outer  angle  supports  194  and  center  angle  support 
196  in  guideways  198;  this  permits  the  splitters  180 
to  be  positioned  in  the  cross  machine  direc- 
tion.except  for  the  center  splitter  180  whose  angle 
support  196  is  clamped  to  support  192  by  a  screw 
195.  Alignment  of  the  angle  supports  194  is 
achieved  by  shaft  200,  extending  between  the  an- 
gle  supports  194,  on  each  end  of  which  a  pinion 
gear  202  is  supported  in  engagement  with  a  tooth- 
ed  rack  204  that  is  secured  to  the  guide  members 
192. 

A  longitudinal  (machine  direction)  support  206 
is  secured  to  the  horizontal  legs  of  each  pair  of  the 

angle  supports  194  as  shown  in  Fig.  11.  A  mag- 
netic  bar  208  is  secured  in  a  groove  210  in  each 
support  210.  The  splitters  180  are  attached  to  a 
ferrous  material  which  will  adhere  to  the  magnetic 

5  bars  208.  This  permits  the  splitters  to  be  positioned 
in  the  machine  direction  along  the  length  of  the 
supports  206  for  the  most  effective  position  with 
respect  to  the  width  of  the  blanks  14  being  pro- 
cessed.  These  splitters,  along  with  the  front  stops 

io  20A  and  20B,  provide  the  guiding  of  the  blanks  14 
as  they  descend  upon  the  stack  S. 

In  operation,  the  die  cutting  machine  repre- 
sented  by  cylinders  10  and  12  in  Fig.  1  is  set  up  in 
the  well  known  manner  to  produce  from  one  to 

15  three-out  blanks  and  either  one  or  two-up  blanks  as 
shown  in  Fig.  2. 

The  pairs  of  conveyors  16A,B  and  C  of  inclined 
conveyor  16  are  skewed  as  previously  de- 
scribed.depending  on  the  mode  of  production  se- 

20  lected.  They  are  also  positioned  in  the  cross-ma- 
chine  direction  to  accommodate  the  length  of  the 
blanks  14  being  run. 

The  pairs  of  conveyors  18A,  B  and  C  of  the 
conveyor  section  18  are  positioned  in  the  cross- 

25  machine  direction  to  be  substantially  in  alignment 
with  the  conveyors  16A,  B  and  C  of  the  inclined 
conveyor  16  for  receiving  blanks  14  therefrom.  If 
one-up  blanks  are  being  run,  the  belts  X  and  Y  of 
the  conveyor  pairs  18  are  adjusted  so  that  the 

30  arrays  of  vacuum  ports  22  are  in  alignment  so  that 
the  X  and  Y  belts  pick  up  the  blanks  of  each 
machine  cycle  at  the  same  time.  If,  however,  two- 
up  blanks  are  being  run,  the  X  and  Y  belts  are 
adjusted  so  that  the  position  of  the  arrays  of  vacu- 

35  urn  ports  22  are  offset  so  that  the  ports  22  in  the  X 
belts  engage  the  first  blanks  of  the  machine  cycle 
and  the  ports  22  in  the  Y  belts  engage  the  second 
blanks  of  the  machine  cycle. 

The  stops  20A  and  20B  (Fig.  2),  such  as  back- 
40  stops  225  illustrated  in  the  aforementioned  Patent 

No.  4,500,243  are  positioned  in  the  machine  direc- 
tion  to  accommodate  the  irregular  front  edges  of 
the  blanks  being  run. 

The  proper  numbers  of  splitters  180  (Fig.  12) 
45  are  selected  for  the  one,  two,  or  three-out  mode  of 

blanks  being  run  as  previously  described  and  the 
ones  selected  are  positioned  in  the  cross-machine 
direction  to  accommodate  the  length  (in  the  cross 
machine  direction)  of  the  blanks  being  run.  The 

so  splitters  are  also  positioned  in  the  machine  direc- 
tion  along  supports  206  near  the  entry  end  of  the 

'  timed  conveyor  assembly  18.  The  movable  stops 
20A  and  20B  (shown  in  Fig.  1)  are  positioned  such 
that  the  distance  between  them  and  stop  G  is 

55  slightly  greater  than  the  width  of  the  blanks  being 
processed  to  guide  the  blanks  downward  on  top  of 
stack  S. 

The  elevator  assembly  E  (Fig.  1),  correspond- 
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ing  to  assembly  18  in  the  aforementioned  Patent 
No.  4,500,243  is  raised  to  its  uppermost  position  to 
receive  blanks  14  released  from  the  timer  conveyor 
assembly  18.  The  blowers  providing  vacuum  to 
ducts  B  corresponding  to  blowers  76  and  210  of 
the  said  prior  Patent  are  turned  on  to  supply  vacu- 
um  to  the  inclined  conveyor  assembly  16  and  time 
conveyor  assembly  18. 

The  die  cutter  rolls  10  and  12  are  turned,  on 
which  also  causes  the  inclined  conveyors  16  and 
timed  conveyors  18  to  rotate.  The  blanks  14  sup- 
plied  by  the  rolls  10  and  12  advance  along  inclined 
conveyors  16  and  adhere  thereto  in  timed  se- 
quence  and  into  contact  with  timed  conveyors  18. 
The  blanks  14  advance  beneath  the  X  and  Y  belts 
and  adhere  thereto  by  virtue  of  the  suction  pres- 
sure  through  the  holes  22  in  the  belts.until  the 
holes  begin  to  turn  around  pulleys  70  and  72 
thereby  blocking  off  the  vacuum  and  releasing  the 
blank  whose  forward  inertia  carries  it  against  the 
stops  20A  and  20B  which  absorb  the  shock  of 
impact.  The  blanks  1  4  settle  upon  elevator  E  which 
inches  downward  as  a  stack  of  blanks  S  is  formed 
thereon.  The  splitters  180  align  the  side  edges  of 
the  blanks  as  they  settle  upon  the  elevator  E,and 
the  stops  20A/20B  and  G  align  the  lead  and  trail 
edges  of  the  blanks. 

As  the  stack  of  blanks  S  forms  on  elevator  E,  it 
is  caused  to  inch  slowly  downward  until  the  desired 
stack  height  is  reached  at  which  time  the  tines  T 
(corresponding  to  tines  308  of  the  said  prior  Patent) 
descend  swiftly  to  just  beneath  the  board  line  to 
intercept  and  store  the  succeeding  oncoming 
blanks.  At  the  same  time,  elevator  E  descends  to 
its  lowermost  position  and  the  rollers  R  on  elevator 
E  begin  rotating  to  discharge  the  stack. 

After  the  stack  is  discharged,  elevator  E  returns 
to  its  uppermost  position,  tines  T  are  withdrawn, 
and  the  accumulation  of  blanks  14  thereon  settles 
on  the  elevator  which  beings  to  inch  downward 
again. 

The  foregoing  arrangement  permits  the  stack- 
ing  of  from  one  to  three-out  and  either  one  or  two- 
up  blanks  in  the  various  combinations  shown  in 
Fig.  2.  This  improves  the  versatility  of  the  stacking 
and  die  cutting  apparatus  and  increases  production 
by  being  able  to  stack  more  than  one  blank  for 
each  revolution  of  the  die  cutter  cylinders. 

Although  the  previously  described  method  may 
be  performed  by  other  means  such  as,  for  exam- 
ple,  a  pusher  that  would  engage  and  accelerate  the 
first  blank  of  each  pair,  the  apparatus  described 
above  is  the  preferred  apparatus  for  performing  the 
method.  Similarly,  upstanding  guides  on  a  con- 
veyor  could  be  used  to  provide  cross-machine  di- 
-ection  separation  of  the  parallel  streams  of  blanks 
'ather  than  the  use  of  the  skewed  conveyor  belts 
described  herein. 

The  method  and  apparatus  described  herein 
provide  advantages  not  found  in  prior  appara- 
tus.such  as  providing  blank  separation  by  positively 
controlling  machine  components  thereby  minimiz- 

5  ing  relative  motion  at  the  interface  between  the 
belts  and  the  blanks  which  enables  better  handling 
of  more  complex  die  cuts  and  increasing  the  utili- 
zation  of  the  die  cut  system's  production  capacity. 

w 

Claims 

1.  Apparatus  for  stacking  blanks  (14),  comprising 
75  timed  conveyor  means  (18)  for  serially  advan- 

cing  and  releasing  the  blanks  (14)  from  be- 
neath  said  timed  conveyor  means  (18),  said 
timed  conveyor  means  (18)  having  a  first  op- 
erable  mode  (Mode  1)  in  which  serially  spaced 

20  ones  (14A)  of  said  blanks  are  advanced  at  a 
constant  velocity,  stop  means  (20A,  20B)  adja- 
cent  a  discharge  end  of  said  timed  conveyor 
means  (18)  for  stopping  the  advance  of  the 
blanks  (14)  upon  their  release  by  said  timed 

25  conveyor  means  (18),  and  receiving  means  (E) 
beneath  said  timed  conveyor  means  (18),  and 
upon  which  the  blanks  (14)  are  stacked  follow- 
ing  release  by  said  timed  conveyor  means 
(18),  characterized  in  that  said  timed  conveyor 

30  means  (18)  has  a  second  operable  mode 
(Modes  4  to  6)  for  use  with  a  stream  of  longitu- 
dinally  spaced  apart  pairs  of  blanks  in  which 
each  pair  of  blanks  has  a  first  blank  in  front  of 
but  adjoining  a  second  blank,  and  in  said  sec- 

35  ond  mode  said  timed  conveyor  means  (18) 
having  first  means  (Y)  for  advancing  at  said 
constant  velocity  said  second  blank  (14D;  14E; 
14F)  of  each  said  pair  and  second  means  (X) 
for  advancing  said  first  blank  of  each  said  pair 

40  at  a  velocity  initially  equal  to  and  then  faster 
than  said  constant  velocity  to  create  a  longitu- 
dinal  space  between  the  originally  adjoining 
blanks  of  each  said  pair. 

45  2.  The  apparatus  of  Claim  1  ,  wherein: 
said  first  means  (Y)  and  said  second  means 

(X)  together  comprise  at  least  a  first  pair  (18A) 
of  laterally  adjacent  conveyor  belt  means  (X, 
Y)  of  which  a  first  conveyor  belt  (Y)  of  said  first 

so  pair  is  rotatable  at  said  constant  velocity  for 
advancing  said  second  blank  at  said  constant 
velocity  and  a  second  conveyor  belt  (X)  of  said 
first  pair  is  rotatable  at  the  velocity  initially 
equal  to  and  then  faster  than  said  constant 

55  velocity  for  advancing  said  first  blank  faster 
than  said  second  blank  for  creating  said  space 
therebetween. 
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3.  The  apparatus  of  Claim  2  wherein: 
said  timed  conveyor  means  (18)  includes  at 

least  one  second  pair  (18C)  of  laterally  adja- 
cent  conveyor  belt  means  (X,  Y)  laterally 
spaced  from  and  operable  in  substantially  the  5 
same  manner  as  said  first  pair  (18A)  for  advan- 
cing  another  stream  of  blanks  laterally  spaced 
from  the  blanks  being  advanced  by  said  first 
pair  (18A)  of  laterally  adjacent  conveyor  belt 
means.  w 

4.  The  apparatus  of  Claim  2  or  3  wherein: 
said  timed  conveyor  means  (18)  includes  a 

selector  means  (170,  162)  operable  to  cause 
said  second  conveyor  belt  (X)  to  rotate  at  a  15 
substantially  constant  velocity  equal  to  the  ve- 
locity  of  said  first  conveyor  belt  (Y)  for  advan- 
cing  serially  spaced  ones  of  said  blanks. 

5.  The  apparatus  of  Claim  2,  3  or  4  wherein:  20 
each  of  said  first  and  second  conveyor  belts 

(Y,  X)  has  a  circumference  substantially  equal 
to  twice  the  maximum  length  of  said  blanks 
(1  4)  that  can  be  stacked  by  said  apparatus  and 
includes  at  least  two  arrays  of  vacuum  ports  25 
(22)  therein  spaced  substantially  equidistant 
around  said  circumference  for  engaging  lead- 
ing  edge  portions  of  said  blanks  (14)  to  cause 
said  blanks  to  adhere  to  said  conveyor  belts 
(Y,  X)  during  rotation  thereof.  30 

6.  The  apparatus  of  Claim  5  wherein: 
one  of  said  first  and  second  conveyor  belts 

is  adapted  to  be  circumferentially  offset  with 
respect  to  the  other  of  said  belts  so  that  the  35 
arrays  of  said  vacuum  ports  (22)  in  one  of  said 
belts  engages  the  leading  edge  portion  of  a 
first  of  said  non-serially  spaced  ones  of  said 
blanks  and  the  arrays  of  said  vacuum  ports 
(22)  in  the  other  of  said  belts  engages  the  40 
leading  edge  portion  of  a  second  following 
blank  of  said  non-serially  spaced  ones  of  said 
blanks. 

7.  The  apparatus  of  Claim  3  wherein:  45 
said  stacking  apparatus  further  includes  a 

second  conveyor  means  (16)  ahead  of  said 
timed  conveyor  means  (18)  adapted  to  create 
a  space  between  parallel  streams  of  advancing 
blanks  (14)  in  a  cross-machine  direction  to  50 
provide  a  first  stream  of  blanks  to  said  first  pair 
(18A)  of  laterally  adjacent  conveyor  belt  means 
(X,  Y)  and  a  second  stream  of  blanks,  laterally 
spaced  from  said  first  stream,  to  said  second 
pair  (18C)  of  laterally  adjacent  conveyor  belt  55 
means  (X,  Y). 

8.  The  apparatus  of  Claim  7  wherein: 

said  second  conveyor  means  (16)  includes 
at  least  two  endless  conveyor  belts  (16A,  16C) 
of  which  at  least  one  can  be  skewed  relative  to 
the  other  so  that  a  stream  of  said  blanks  on 
one  of  said  endless  conveyor  belts  advances 
at  an  angle  with  respect  to  a  stream  of  said 
blanks  on  the  other  of  said  endless  conveyor 
belts  to  create  a  space  between  said  streams 
in  a  cross-machine  direction. 

9.  The  apparatus  of  Claim  3,  7  or  8  wherein: 
said  timed  conveyor  means  (18)  includes 

splitter  means  (180  A-E)  for  maintaining  sepa- 
ration  between  a  first  stream  of  said  blanks 
being  advanced  by  said  first  pair  (18A)  of 
laterally  adjacent  conveyor  belt  means  (X,  Y) 
and  a  second  stream  of  blanks  being  ad- 
vanced  by  said  second  pair  (18C)  of  laterally 
adjacent  conveyor  belt  means  (X,  Y). 

10.  A  method  of  stacking  blanks  (14),  comprising 
the  steps  of  advancing  a  first  stream  of  blanks, 
stopping  the  advance  of  said  blanks  one  after 
the  other,  and  guiding  said  blanks  one  on  top 
of  the  other  to  form  a  first  stack  (5)  thereof, 
characterized  in  that  said  first  stream  of  blanks 
comprises  consecutive  pairs  of  blanks  (14) 
with  each  pair  having  a  first  blank  in  front  of  a 
second  blank  and  no  longitudinal  space  there- 
between,  and  by  advancing  the  second  blank 
(14D,  14E,  14F)  of  each  pair  at  a  constant 
velocity  while  advancing  the  first  blank  of  each 
pair  at  a  velocity  initially  equal  to  and  then 
faster  than  said  constant  velocity  whereby  a 
longitudinal  space  is  created  between  the  first 
and  second  blanks  of  each  pair. 

11.  The  method  of  Claim  10  further  including  the 
steps  of: 

(a)  serially  advancing  a  second  stream  of 
pairs  of  blanks,  laterally  adjacent  to  said 
first  stream  of  blanks,  in  which  there  are 
longitudinal  spaces  between  said  pairs  and 
no  longitudinal  spaces  between  the  blanks 
in  said  pairs; 
(b)  creating  a  lateral  space  between  said 
first  and  second  streams  of  blanks  during 
the  advance  thereof; 
(c)  advancing  the  second  blank  of  said  pairs 
in  said  second  stream  at  a  constant  velocity 
while  advancing  a  first  blank  in  said  pairs  at 
a  velocity  initially  equal  to  and  then  faster 
than  said  constant  velocity  thereby  creating 
longitudinal  spaces  between  said  first  and 
second  blanks  in  said  second  stream; 
(d)  stopping  the  advance  of  said  blanks  in 
said  second  stream  one  after  the  other;  and 
(e)  guiding  said  blanks  in  said  stream  one 
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on  top  of  the  other  to  form  a  second  stack 
of  said  blanks  laterally  spaced  from  said 
first  stack. 

Revendications 

1.  Appareil  pour  empiler  des  coupes  (14)  com- 
prenant  des  moyens  de  transport  temporises 
(1  8)  pour  faire  avancer  et  degager  en  serie  les 
coupes  (14)  de  dessous  ledits  moyens  de 
transport  temporises  (18),  lesdits  moyens  de 
transport  temporises  (18)  ayant  un  premier 
mode  de  fonctionnement  (mode  1)  dans  lequel 
certaines  (14A)  desdites  coupes  espacees  en 
serie  sont  avancees  a  une  vitesse  constante, 
des  moyens  d'arret  (20A,  20B)  adjacents  a  une 
extremite  de  dechargement  desdits  moyens  de 
transport  temporises  (18)  pour  arreter  I'avance 
des  coupes  (14)  lors  de  leur  degagement  par 
lesdits  moyens  de  transport  temporises  (18),  et 
des  moyens  de  reception  (E)  disposes  en- 
dessous  des  moyens  de  transport  temporises 
(18),  et  sur  lesquels  les  coupes  (14)  sont  empi- 
lees  apres  le  degagement  par  lesdits  moyens 
de  transport  temporises  (18),  caracterise  en  ce 
que  lesdits  moyens  de  transport  temporises 
(18)  presentent  un  second  mode  de  fonction- 
nement  (modes  4  a  6)  pour  etre  utilise  avec 
une  suite  de  paires  de  coupes  espacees  longi- 
tudinalement  les  unes  des  autres  dans  laquelle 
chaque  paire  de  coupes  a  une  premiere  coupe 
devant  une  seconde  coupe  mais  accolee  a 
celle-ci,  et  en  ce  que  dans  ledit  second  mode, 
lesdits  moyens  de  transport  temporises  (18) 
ont  des  premiers  moyens  (Y)  pour  faire  avan- 
cer  a  ladite  vitesse  constante  ladite  seconde 
coupe  (14B;  14E;  14F)  de  chaque  paire  et  des 
seconds  moyens  (X)  pour  faire  avancer  ladite 
premiere  coupe  de  chaque  paire  a  une  vitesse 
initialement  egale  a  ladite  vitesse  constante  et 
ensuite  a  une  vitesse  plus  rapide  que  celle-ci 
pour  creer  un  espace  longitudinal  entre  les 
coupes  initialement  accolees  de  chaque  paire. 

2.  Appareil  selon  la  revendication  1  ,  dans  lequel  : 
lesdits  premiers  moyens  (Y)  et  lesdits  se- 

conds  moyens  (X)  comprennent  ensemble  au 
moins  une  premiere  paire  (18A)  de  transpor- 
ters  a  courroie  (x,  Y)  adjacents  lateralement 
dans  laquelle  un  premier  transporter  a  cour- 
roie  (Y)  de  ladite  premiere  paire  est  mobile  en 
rotation  a  ladite  vitesse  constante  pour  faire 
avancer  ladite  seconde  coupe  a  ladite  vitesse 
constante  et  un  second  transporteur  a  courroie 
(X)  de  ladite  premiere  paire  est  mobile  en 
rotation  a  la  vitesse  initialement  egale  a  ladite 
vitesse  constante  et  ensuite  a  une  vitesse  plus 

rapide  que  celle-ci  pour  faire  avancer  ladite 
premiere  coupe  plus  rapidement  que  ladite 
seconde  coupe  de  sorte  a  creer  un  espace 
entre  elles. 

5 
3.  Appareil  selon  la  revendication  2,  dans  lequel  : 

lesdits  moyens  de  transport  temporises  (18) 
comprennent  au  moins  une  seconde  paire 
(18C)  de  transporters  a  courroie  (X,  Y)  adja- 

10  cents  lateralement,  espaces  lateralement  de 
ladite  premiere  paire  (18A)  et  pouvant  etre  mis 
en  fonction  d'une  facon  sensiblement  identique 
a  celle-ci  pour  faire  avancer  une  autre  suite  de 
coupes  lateralement  espacees  des  coupes  qui 

15  sont  avancees  par  ladite  premiere  paire  (18A) 
de  transporters  a  courroie  adjacents  laterale- 
ment. 

4.  Appareil  selon  la  revendication  2  ou  3,  dans 
20  lequel  : 

lesdits  moyens  de  transport  temporises  (18) 
comprennent  des  moyens  de  selection  (170, 
162)  pouvant  etre  mis  en  fonction  pour  entraf- 
ner  ledit  second  transporteur  a  courroie  (X)  en 

25  rotation  a  une  vitesse  sensiblement  constante 
egale  a  la  vitesse  dudit  premier  transporteur  a 
courroie  (Y)  pour  faire  avancer  espacee  en 
serie  certaines  desdites  coupes. 

30  5.  Appareil  selon  la  revendication  2,  3  ou  4,  dans 
lequel  : 

chacun  desdits  premier  et  second  transpor- 
ters  a  courroie  (Y,  X)  a  une  circonference 
sensiblement  egale  a  deux  fois  la  longueur 

35  maximum  desdites  coupes  (14)  qui  peuvent 
etre  empilees  par  ledit  appareil  et  comprend 
au  moins  deux  reseaux  d'orifices  de  depres- 
sion  (22)  espaces  sensiblement  de  fagon  equi- 
distante  autour  de  ladite  circonference  pour 

to  venir  en  contact  avec  les  parties  de  bord  de 
guidage  desdites  coupes  (14)  pour  forcer  les- 
dites  coupes  a  adherer  auxdits  transporters  a 
courroie  (Y,  X)  pendant  la  rotation  de  ceux-ci. 

45  6.  Appareil  selon  la  revendication  5,  dans  lequel  : 
un  desdits  premier  et  second  transporters 

a  courroie  est  apte  a  etre  decale  de  fagon 
circonferencielle  par  rapport  a  I'autre  desdits 
transporters  a  courroie  de  sorte  que  les  re- 

>o  seaux  d'orifices  de  depression  (22)  d'une  des- 
dites  courroies  vient  en  contact  avec  ladite 
partie  de  bord  de  guidage  d'une  premiere  de 
certaines  desdites  coupes  non  espacees  en 
serie  et  les  reseaux  desdits  orifices  de  depres- 

55  sion  (22)  dans  I'autre  desdites  courroies  vient 
en  contact  avec  la  partie  de  bord  de  guidage 
d'une  seconde  coupe  qui  suit  de  certaines 
desdites  coupes  non  espacees  en  serie. 
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7.  Appareil  selon  la  revendication  3,  dans  lequel  : 
ledit  appareil  pour  empiler  comprend  en 

outre  des  seconds  moyens  de  transport  (16), 
en  amont  desdits  moyens  de  transport  tempo- 
rises  (18),  aptes  a  creer  un  espace  entre  des 
suites  de  coupes  (14)  paralleles  qui  avangent 
dans  une  direction  transversale  a  la  machine 
pour  fournir  une  premiere  suite  de  coupe  a 
ladite  premiere  paire  (18A)  de  transporteurs  a 
courroie  (X,  Y)  adjacents  lateralement  et 
une  seconde  suite  de  coupes,  lateralement  es- 
pacees  de  ladite  premiere  suite  par  rapport  a 
ladite  seconde  paire  (18C)  des  transporteurs  a 
courroie  (X,  Y)  adjacents  lateralement. 

8.  Appareil  selon  la  revendication  7,  dans  lequel  : 
lesdits  seconds  moyens  de  transport  (16) 

comprennent  au  moins  deux  transporteurs  a 
courroie  sans  fin  (16A,  16C)  parmi  lesquels  au 
moins  un  peut  etre  oblique  par  rapport  a  I'au- 
tre  de  sorte  qu  une  suite  desdites  coupes  sur 
un  desdits  transporteurs  a  courroie  sans  fin 
avance  selon  un  angle  par  rapport  a  une  suite 
desdites  coupes  sur  I'autre  transporteur  a 
courroie  sans  fin  pour  creer  un  espace  entre 
lesdites  suites  dans  une  direction  transversale 
a  la  machine. 

9.  Appareil  selon  la  revendication  3,  7  ou  8,  dans 
lequel  : 

lesdits  moyens  de  transport  temporises  (18) 
comprennent  des  moyens  de  separation 
(180A-E)  pour  maintenir  une  separation  entre 
une  premiere  suite  desdites  coupes  qui  avan- 
cent  au  moyen  de  ladite  premiere  paire  (18A) 
de  transporteurs  a  courroie  (X,  Y)  adjacents 
lateralement  et  une  seconde  suite  desdites 
coupes  qui  avancent  au  mqyen  de  ladite  se- 
conde  paire  (18C)  de  transporteurs  a  courroie 
(X,  Y)  adjacents  lateralement. 

10.  Procede  pour  empiler  des  coupes  (14)  com- 
prenant  les  etapes  consistant  a  faire  avancer 
une  premiere  suite  de  coupes,  a  arreter  I'avan- 
ce  desdites  coupes  I'une  apres  I'autre,  et  a 
guider  lesdites  coupes  I'une  au-dessus  de  I'au- 
tre  pour  former  un  premier  empilement  (5)  de 
celles-ci,  caracterise  en  ce  que  ladite  premiere 
suite  de  coupes  comprend  des  paires  conse- 
cutives  de  coupes  (14)  chaque  paire  ayant  une 
premiere  coupe  devant  une  seconde  coupe  et 
aucun  espace  longitudinal  entre  elle,  et  en  ce 
qu'on  fait  avancer  la  seconde  coupe 
(14D,14E,14F)  de  chaque  paire  a  une  vitesse 
constante  pendant  qu'on  fait  avancer  la  pre- 
miere  coupe  de  chaque  paire  a  une  vitesse 
initialement  egale  a  ladite  vitesse  constante  et 
ensuite  a  une  vitesse  superieure  a  celle-ci,  de 

sorte  qu'un  espace  longitudinal  est  cree  entre 
les  premiere  et  seconde  coupes  de  chaque 
paire. 

5  11.  Procede  selon  la  revendication  10  comprenant 
en  outre  les  operations  consistant  a  : 

a)  faire  avancer  en  serie  une  seconde  suite 
de  paires  de  coupes  lateralement  adjacen- 
tes  a  ladite  premiere  suite  de  coupes,  dans 

10  laquelle  il  y  a  des  espaces  longitudinaux 
entre  lesdites  paires  et  aucun  espace  longi- 
tudinal  entre  lesdites  coupes  dans  lesdites 
paires; 
b)  creer  un  espace  lateral  entre  lesdites 

75  premiere  et  seconde  suites  de  coupes  pen- 
dant  I'avance  de  celles-ci; 
c)  faire  avancer  la  seconde  coupe  desdites 
paires  dans  ladite  seconde  suite  a  une  vi- 
tesse  constante  pendant  que  I'on  fait  avan- 

20  cer  une  premiere  coupe  dans  lesdites  pai- 
res  a  une  vitesse  initialement  egale  a  la 
vitesse  constante  et  ensuite  a  une  vitesse 
superieure  a  celle-ci  de  sorte  qu'on  cree 
des  espaces  longitudinaux  entre  lesdites 

25  premiere  et  seconde  coupes  dans  ladite 
seconde  suite; 
d)  arreter  I'avance  desdites  coupes  dans 
ladite  seconde  suite  I'une  apres  I'autre;  et 
e)  guider  lesdites  coupes  dans  ladite  suite 

30  I'une  au-dessus  de  I'autre  pour  former  un 
second  empilement  desdites  coupes  espa- 
cees  lateralement  dudit  premier  empile- 
ment. 

35 
Ansprliche 

1.  Apparat  zum  Stapeln  von  Zuschnitten  (14), 
umfassend  eine  synchronisierte  Fordereinrich- 

40  tung  (18)  zum  serienmaCigen  Vorbewegen  und 
Freigeben  der  Zuschnitte  (14)  unterhalb  der 
genannten  synchronisierten  Fordereinrichtung 
(18),  wobei  die  genannte  synchronisierte  For- 
dereinrichtung  (18)  einen  ersten  Betriebsmo- 

45  dus  (Modus  1)  hat,  in  dem  mit  serienmaCigen 
Zwischenraumen  angeordnete  Zuschnitte 
(14A)  mit  konstanter  Geschwindigkeit  vorbe- 
wegt  werden,  eine  Stoppvorrichtung  (20A,  20B) 
an  einem  Austrittsende  der  genannten  syn- 

50  chronisierten  Fordereinrichtung  (18)  zum  Stop- 
pen  der  Vorbewegung  der  zuschnitte  (14)  nach 
ihrer  Freigabe  durch  die  genannte  synchroni- 
sierte  Fordereinrichtung  (18),  und  eine  Emp- 
fangsvorrichtung  (E)  unterhalb  der  genannten 

55  synchronisierten  Fordereinrichtung  (18),  und 
hinter  der  die  Zuschnitte  (14)  nach  der  Freiga- 
be  durch  die  genannte  synchronisierte  Forder- 
einrichtung  (18)  gestapelt  weiden,  dadurch  ge- 
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kennzeichnet,  da/3  die  genannte  synchronisier- 
te  Fordereinrichtung  (18)  einen  zweiten  Be- 
triebsmodus  (Modi  4  bis  6)  Fur  die  Verwen- 
dung  mit  einer  Reihe  von  langsweise  mit  Zwi- 
schenraumen  angeordneten  Zuschnittspaaren  5 
hat,  in  dem  jedes  Zu  schnittspaar  einen  ersten 
Zuschnitt  vor  aber  neben  einem  zweiten  Zu- 
schnitt  hat,  und  dadurch,  da/3  der  zweite  Mo- 
dus  der  genannten  synchronisierten  Forderein- 
richtung  (18)  eine  erste  Einrichtung  (Y)  zum  w 
Vorbewegen  des  genannten  zweiten  Zuschnitts 
(14D;  14E;  14F)  jedes  genannten  Paars  mit  der 
genannten  konstanten  Geschwindigkeit  und 
eine  zweite  Einrichtung  (X)  zum  vorbewegen 
des  genannten  ersten  Zuschnitts  jedes  ge-  15 
nannten  Paars  mit  einen  Geschwindigkeit  auf- 
weist,  die  zunachst  gleich  der  und  dann  hoher 
als  die  genannte  konstante  Geschwindigkeit  ist, 
urn  einen  langsabstand  zwischen  den  un- 
sprunglich  nebebeinander  liegenden  Zuschnit-  20 
ten  jedes  der  genannten  Zuschnittspaare  zu 
erzeugen. 

2.  Apparat  nach  Anspruch  1,  wobei  die  genannte 
erste  Einrichtung  (Y)  und  die  genannte  zweite  25 
Einrichtung  (X)  gemeinsam  wenigstens  ein 
Paar  (18A)  seitlich  benachbarter  Forderbander 
(X,  Y)  aufweisen,  von  denen  ein  erstes  FQrder- 
band  (Y)  des  genannten  ersten  Paares  mit  der 
genannten  konstanten  Geschwindigkeit  rotier-  30 
bar  ist,  urn  den  genannten  zweiten  Zuschnitt 
mit  der  genannten  konstanten  Geschwindigkeit 
vorzubewegen,  und  wobei  ein  zweites  Forder- 
band  (X)  des  genannten  ersten  Paares  mit  der 
Geschwindigkeit  rotierbar  ist,  die  zunachst  35 
gleich  der  und  dann  hoher  als  die  genannte 
konstante  Geschwindigkeit  ist,  urn  den  genann- 
ten  ersten  Zuschnitt  schneller  als  den  genann- 
ten  zweiten  Zuschnitt  vorzubewegen,  urn  den 
genannten  Abstand  dazwischen  zu  erzeugen.  40 

3.  Apparat  nach  Anspruch  2,  wobei  die  genannte 
synchronisierte  Fordereinrichtung  (18)  wenig- 
stens  ein  zweites  Paar  (18C)  seitlich  benach- 
barter  Forderbander  (X,  Y)  aufweist,  die  einen  45 
seitlichen  Abstand  von  dem  genannten  ersten 
Paar  (18A)  aufweisen  und  auf  im  wesentlichen 
die  gleiche  Weise  wie  dieses  erste  Paar  (18A) 
zum  vorbewegen  einer  weiteren  Reihe  von  Zu- 
schnitten  dienen,  die  in  einem  seitlichen  Ab-  50 
stand  von  den  durch  das  genannte  erste  Paar 
den  durch  das  genannte  erste  Paar  (18A)  seit- 
lich  benachbarter  Forderbander  angetriebenen 
Zuschnitten  angeordnet  ist. 

55 
4.  Apparat  nach  Anspruch  2  oder  3,  wobei  die 

genannte  synchronisierte  Fordereinrichtung 
(18)  eine  Selektoreinrichtung  (170,  162)  urn- 

fa/Jt,  die  das  genannte  zweite  Forderband  (X) 
zum  Rotieren  mit  einer  im  wesentlichen  kon- 
stanten  Geschwindigleit  bringt,  die  gleich  der 
Geschwin  digkeit  des  genannten  ersten  For- 
derbandes  (Y)  zum  Vorbewegen  serienmaflig 
mit  Zwischenraumen  angeordneter  Zuschnitte 
ist. 

5.  Apparat  nach  Anspruch  2,  3  oder  4,  wobei 
jedes  der  genannten  ersten  und  zweiten  Ford- 
erbander  (Y,  X)  einen  Umfang  hat,  der  im 
wesentlichen  gleich  bis  zweimal  so  gro/3  ist  wie 
die  maximale  Lange  der  genannten  Zuschnitte 
(14),  die  von  dem  genannten  Apparat  gestapelt 
werden  konnen  und  wenigstens  zwei  Reihen 
von  Unterdruckoffnungen  (22)  darin  aufweist, 
die  in  einem  im  wesentlichen  gleich  ma/3igem 
Abstand  urn  den  genannten  Umfang  herum 
angeordnet  sind,  urn  die  Vorderkanten  der  ge- 
nannten  Zuschnitte  (14)  festzuhalten,  damit  die 
genannten  Zuschnitte  wahrend  der  Rotation 
der  genannten  Forderbander  (Y,  X)  an  diesen 
haften. 

6.  Apparat  nach  Anspruch  5,  wobei  eines  der 
genannten  ersten  und  zweiten  Forderbander 
umfangsmafiig  in  bezug  auf  das  andere  der 
genannten  Bander  versetzt  ist,  so  da/3  die  Rei- 
hen  der  genannten  Unterdruckoffnungen  (22) 
in  einem  der  genannten  Bander  die  vorderkan- 
te  eines  ersten  der  genannten,  nicht  mit  se- 
rienmafiigen  Zwischenraumen  angeordneten 
Zuschnitte  festhalt,  und  die  Reihen  den  ge- 
nannten  Unterdruckoffnungen  (22)  in  dem  an- 
deren  der  genannten  Bander  die  Vorderkante 
eines  zweiten  nachfolgenden  Zu  schnittes  der 
genannten,  nicht  mit  serienmaCigen  Zwischen- 
raumen  angeordneten  Zuschnitte  festhalt. 

7.  Apparat  nach  Anspruch  3,  wobei  der  genannte 
Stapel  apparat  weiterhin  eine  zweite  Forderein- 
richtung  (16)  vor  der  genannten  synchronisier- 
ten  Fordereinrichtung  (18)  aufweist,  die  einen 
Abstand  zwischen  parallelen  Reihen  vorbeweg- 
ter  Zuschnitte  (14)  in  einer  Richtung  quer  zur 
Maschine  erzeugt,  urn  eine  erste  Reihe  von 
Zuschnitten  zu  dem  genannten  ersten  Paar 
(18A)  seitlich  benachbarter  Forderbander  (X, 
Y)  und  eine  zweite  Reihe  von  Zuschnit  ten,  die 
einen  seitlichen  Abstand  von  der  ersten  Reihe 
aufweist,  zu  dem  genannten  zweiten  Paar 
(18B)  seitlich  benachbarter  Forderbander  (X, 
Y)  zu  geben. 

8.  Apparat  nach  Anspruch  7,  wobei  die  genannte 
zweite  Fordereinrichtung  (16)  wenigstens  zwei 
endlose  Forderbander  (16A,  16C)  beinhaltet, 
von  denen  wenigstens  eines  schrag  relativ  zu 
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dem  anderen  angeordnet  werden  kann,  so  da/3 
eine  Reihe  der  genannten  Zuschnitte  auf  ei- 
nem  der  genannten  endlosen  Forderbander  in 
einem  Winkel  in  bezug  auf  eine  Reihe  der 
genannten  Zuschnitte  auf  dem  anderen  den  5 
genannten  endlosen  Forderbander  vorbewegt 
wird,  um  einen  Abstand  zwischen  den  genann- 
ten  Reihen  in  einer  Richtung  quer  zur  Maschi- 
ne  zu  erzeugen. 

70 
9.  Apparat  nach  Anspruch  3,  7  oder  8,  bei  dem 

die  genannte  synchronisierte  Fordereinrichtung 
(18)  eine  Spalt  einrichtung  (180A  E)  aufweist, 
um  eine  Trennung  zwischen  einer  ersten  Reihe 
der  genannten,  von  dem  genannten  ersten  15 
Paar  (18A)  seitlich  benachbarter  Fordereinrich- 
tungen  (x,  Y)  vorbewegten  Zuschnitte  und  ei- 
ner  zweiten  Reihe  von  durch  das  genannte 
zweite  Paar  (18C)  seitlich  benachbarter  Ford- 
erbander  (X,  Y)  vorbewegter  Zuschnitte  auf-  20 
recht  zubehalten. 

10.  Verfahren  zum  Stapeln  von  Zuschnitten  (14), 
unfassend  die  folgenden  Schritte:  Vorbewegen 
einer  ersten  Reihe  von  Zuschnitten,  Stoppen  25 
der  vorbewegung  der  genannten  Zuschnitte 
nacheinander  und  Ubereinander  fuhren  der  ge- 
nannten  Zuschnitte  zur  Bildung  eines  ersten 
Stapels  (5),  dadurch  gekennzeichnet,  da/3  die 
erste  Reihe  von  Zuschnitten  aufeinanderfolgen-  30 
de  Paare  von  Zuschnitten  (14)  umfa/3t,  wobei 
jedes  Paar  einen  ersten  Zuschnitt  vor  einem 
zweiten  Zuschnitt  ohne  Langsabstand  dazwi- 
schen  aufweist,  und  dadurch,  da/3  der  zweite 
Zuschnitt  (14D,  14E,  14F)  jedes  Paares  mit  35 
einer  konstanten  Geschwindigkeit  vorbewegt 
wird,  wahrend  der  erste  Zuschnitt  jedes  Paares 
mit  einer  Geschwindigkeit  vorbewegt  wird,  die 
zunachst  gleich  der  und  dann  hoher  als  die 
genannte  konstante  Geschwin  digkeit  ist,  wo-  40 
durch  ein  Langsabstand  zwischen  dem  ersten 
und  dem,  zweiten  Zuschnitt  jedes  Paares  er- 
zeugt  wird. 

11.  Verfahren  nach  Anspruch  10,  weiter  umfassend  45 
die  folgenden  Schritte:  a)  SerienmaCiges  Vor- 
bewegen  einer  zweiten  Reihe  von  Zuschnitts- 
paaren,  die  seitlich  der  genannten  ersten  Reihe 
von  Zuschnitten  benachbart  ist,  wobei  zwi- 
schen  den  genannten  Paaren  Langszwischen-  50 
raume  sind  und  zwischen  den  Zuschnitten  in 
den  genannten  Paaren  keine  Langszwischen- 
raume  sind;  b)  Erzeugen  eines  Seitenabstan- 
des  zwischen  den  genannten  ersten  und  zwei- 
ten  Reihen  von  Zuschnitten  wahrend  deren  55 
Vorbewegung;  c)  Vorbewegen  des  zweiten  Zu- 
schnitts  der  genannten  Paare  in  der  genannten 
zweiten  Reihe  mit  einer  konstanten  Geschwin- 

digkeit,  wahrend  ein  erster  Zuschnitt  in  den 
genannten  Paaren  mit  einer  Geschwindigkeit 
vorbewegt  wird,  die  zunachst  gleich  der  und 
dann  hoher  ist  als  die  genannte  konstante  Ge- 
schwindigkeit,  wodurch  Langsabstande  zwi- 
schen  dem  genannten  ersten  und  dem  zweiten 
Zuschnitt  in  der  genannten  zweiten  Reihe  er- 
zeugt  werden;  d)  Stoppen  der  Vorbewegung 
der  genannten  Zuschnitte  in  der  genannten 
zweiten  Reihe  nacheinander;  und  e)  ubereinan- 
der  Fuhren  der  genannten  Zuschnitte  in  den 
genannten  Reihen  zur  Bildung  eines  zweiten 
Stapels  der  genannten  Zuschnitte,  die  einen 
seit  lichen  Abstand  von  dem  genannten  ersten 
Stapel  haben. 
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