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54)  Sheet  collating  apparatus. 
Sheet  collating  apparatus  comprises  a  plurality  of  bins 

(32),  a  belt  conveyor  system  (22)  and  a  distributor  device  (30) 
which  co-acts  with  the  belt  conveyor  to  direct  sheets  from  the 
conveyor  into  selected  bins.  Each  bin  includes  a  sheet  guide 
(58)  which  extends  towards  the  conveyor  but  only  co-acts 
therewith  at  the  diverted  portion.  These  guides  ensure  posi- 
tive  guidance  of  the  sheets  into  the  bins. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  appara tus   for  c o l l a t i n g  

sheets   r e ce ived   from  a  source  such  as  a  cop ie r ,   a  d u p l i c a t o r   or  an  

o f f s e t   p r e s s .  

Pr io r   a r t   c o l l a t o r s   employing  p i v o t a b l e   gates  at  each  b i n  

en t rance   have  been  well  known  in  the  pas t ,   as  have  c o l l a t o r s   which  

have  a  t r a v e l l i n g   d i s t r i b u t o r   or  a  s ing le   moving  d e f l e c t o r   tha t   i s  

indexed  from  bin  to  bin.  Each  of  the  a forement ioned   types  o f  

c o l l a t o r   has  i t s   own  advantages   and  d i s a d v a n t a g e s .   For  i n s t a n c e ,  

the  mu l t i p l e   d e f l e c t o r   type  c o l l a t o r s   are  usefu l   for  s e q u e n t i a l  

c o l l a t i n g   of  se ts   at  a  higher   speed  than  s ing le   d e f l e c t o r   t y p e  

c o l l a t o r s   (depending  upon  the  index  mechanism  se lec ted)   and  can  

handle  random  s o r t i n g   of  documents  for  which  the  s ingle   d e f l e c t o r  

is  poorly  s u i t e d .   However,  the  t r a v e l l i n g   d i s t r i b u t o r   or  d e f l e c t o r  

type  of  c o l l a t o r   has  the  advantage  of  l e s s e r   moving  par t s   and 

a c c o r d i n g l y ,   less   wear  and  noise  problems.  Fur thermore ,   t h e  

r e l a t i v e l y   f ixed  p o s i t i o n   of  the  gates  a s s o c i a t e d   with  each  bin  o f  

a  m u l t i p l e   d e f l e c t o r   c o l l a t o r   tend  to  stay  in  ad jus tment   b e t t e r  

than  t r a v e l l i n g   d i s t r i b u t o r   type  c o l l a t o r s .  

U.S.  Pa ten t   S p e c i f i c a t i o n   2,328,317  and  3,638,937  show  t r a v e l l i n g  

d i s t r i b u t o r   type  c o l l a t o r s   wherein  the  conveyor  be l t s   or  c o r d s  

a s s o c i a t e d   with  t r a n s p o r t   of  the  documents  to  be  c o l l a t e d   a r e  

d i v e r t e d   into  a l ignment   with  the  bin  into  which  the  document  is  t o  

be  p laced .   The  be l t   d i v e r t i n g   mechanism  is  moved  under  con t ro l   o f  

an  index  device  from  bin  to  bin.  U.S.  Pa ten t   S p e c i f i c a t i o n   3 , 4 1 4 , 2 5 4  

shows  a  s i m i l a r l y   indexable   d e f l e c t o r   i n c l u d i n g   a  separa te   p l a t e  

which  extends  through  the  plane  of  the  conveyor  be l t s   or  cords  so 

as  to  i n t e r c e p t   the  documents  and  d i r e c t   them  into  the  bin  w i t h  

which  the  d e f l e c t o r   is  a l i g n e d .  



It  is  h ighly   d e s i r a b l e   to  r e a l i z e   the  p o s i t i v e   document 

c o n t r o l   b e n e f i t s   of  both  b e l t   or  conveyor  cord  d i v e r s i o n   and  t h e  

a s su red   a l ignment   of  m u l t i p l e   d e f l e c t o r   ga tes ,   while  m i n i m i z i n g  

the  amount  tha t   the  be l t   or  conveyor  must  be  d i v e r t e d   in  r e d i r e c t i n g  

the  movement  of  documents  to  be  c o l l a t e d .  

Accord ing ly ,   the  p r e s e n t   i n v e n t i o n   p rov ides   a  sheet   c o l l a t i n g  

appa ra tu s   i nc lud ing   a  p l u r a l i t y   of  sheet   c o l l e c t i n g   bins  h a v i n g  

sheet   r e c e i v i n g   openings  p o s i t i o n e d   in  a  common  p lane ,   a  s h e e t  

conveyor  i nc lud ing   a  b e l t   movable  along  a  path  p a r a l l e l   to  s a i d  

common  p lane ,   a  d i s t r i b u t o r   device  a r ranged   to  co -ac t   with  t h e  

b e l t   to  d i v e r t   i t   from  said  path  towards  said  common  plane,   s a i d  

d i s t r i b u t o r   being  movable  to  p o s i t i o n s   co r r e spond ing   to  s a i d  

openings  thereby   to  d e f l e c t   shee ts   c a r r i e d   by  the  conveyor  t o w a r d s  

said  openings ,   c h a r a c t e r i s e d   in  tha t   each  bin  has  a s s o c i a t e d  

t h e r e w i t h   a  sheet   guide  which  extends  from  the  bin  opening  t o w a r d s  

said  path  to  a  p o s i t i o n   shor t   of  said  path  but  into  i n t e r s e c t i n g  

r e l a t i o n s h i p   with  the  be l t   when  d i v e r t e d .  

The  p r e s e n t   i n v e n t i o n   wi l l   now  be  d e s c r i b e d ,   by  way  o f  

example,  with  r e f e r e n c e   to  the  accompanying  drawings,   in  which:  

FIG.  1  is  a  side  view  of  a  sheet   c o l l a t o r   embodying  t h e  

p r e s e n t   i n v e n t i o n ;  

FIG.  2  is  a  more  d e t a i l e d   view  of  the  b e l t   d i v e r t i n g   d i s t r i b u t o r  

mechanism  of  FIG.  1; 

FIG.  3  is  a  top,  broken  and  p a r t i a l l y   s ec t i oned   view  of  t h e  

d i s t r i b u t o r   and  d e f l e c t o r   mechanisms  of  FIG.  1;  and 

FIG.  4  is  an  i s o m e t r i c   view  of  a  s ec t i on   of  the  vacuum  t r a n s p o r t  

and  d i s t r i b u t o r   mechanism  of  the  FIG.  1  c o l l a t o r .  



A  c o l l a t o r   10  is  shown  in  FIG.  1  a t t a ched   to  a  source  12  of  a 

stream  of  documents,  cards,   shee t s ,   or  the  l ike ,   the  source  b e i n g ,  

for  example,  an  o f f i c e   cop ie r .   A  document  stream  output   c h a n n e l  

14  is  fed  to  c o l l a t o r   10,  which  i nc ludes   conven t iona l   path  d e f i n i n g  

guides  15  and  16,  with  a  s e l e c t i v e l y   operable   gate  at  j u n c t i o n   18 

to  d i r e c t   the  sheets   into  one  of  paths   15  and  16.  Path  15  t e r m i n a t e s  

at  ex i t   t ray   20,  whereas  sheets   from  path  16  are  passed  to  vacuum 

be l t   conveyor  system  22  e i t h e r   d i r e c t l y   or  a f t e r   being  turned  i n  

i n v e r t e r   24. 

A  pa i r   of  f l e x i b l e   b e l t s   31A  and  31B  (see  also  FIG.  4),  a r e  

arranged  in  a  cont inuous   loop  around  e longated   vacuum  plenum  28. 

Belts   31  are  con t i nuous ly   dr iven  by  means  not  shown  and  the  a i r  

p r e s su re   wi th in   inner  chamber  of  plenum  28  is  reduced,  also  by 

means  not  shown.  Thus,  as  sheets   exi t   from  output  guide  27,  t h e y  

are  drawn  to  the  surface   of  b e l t s   31  and  held  there  due  to  the  a i r  

p r e s su re   d i f f e r e n t i a l .   These  shee t s   are  conveyed  to  d i s t r i b u t o r  

30  where  they  turn  with  the  b e l t s   toward  the  openings  of  r e c e p t a c l e s  

or  bins  32A -  32T.  Bins  32  are  a r ranged  with  the  openings  34 

t he r eo f   in  a  common  plane,   i n d i c a t e d   g e n e r a l l y   at  35. 

Bel ts   31  are  d i v e r t e d   away  from  the  f i r s t   path  as  def ined  by 

the  su r face   of  plenum  28  by  pu l l ey   37  and  r o l l e r   38  so  tha t   t h e  

sheet   or  sheets   conveyed  thereby   are  i n i t i a l l y   turned  at  l e a s t   i n  

the  genera l   d i r e c t i o n   of  plane  35  formed  by  bin  openings  34. 

Bel ts   31  are  then  r e tu rned   to  p a r a l l e l   o r i e n t a t i o n   r e l a t i v e   to  t h e  

sur face   of  plenum  28  by  r o l l e r   39.  D i s t r i b u t o r   30  is  indexed  from 

one  bin  opening  to  the  next  u n t i l   i t   reaches  the  bottom  bin.  At 

the  end  of  any  given  run  whatever  i t s   l ength ,   d i s t r i b u t o r   30  can 

be  r e tu rned   d i r e c t l y   to  the  top  bin  32A  or  can  be  i n c r e m e n t e d  

upward  while  con t inu ing   to  d i s t r i b u t e   sheets   into  bins  32. 



The  d e t a i l   of  d i s t r i b u t o r   30  is  bes t   seen  in  FIGS.  2  -  4 .  

R o l l e r s   37 -   39,  as  well  as  k i cke r   r o l l e r s   40  and  41  are  a l l  

r o t a t a b l y   mounted  between  an  end  b r acke t   42  and  e i t h e r   an  u p p e r  

b r a c k e t   43  or  lower  b racke t   44.  The  end  b r acke t s   such  as  42  a r e  

f u r t h e r   a t t a c h e d   to  wheel  mounts  so  t h a t   the  c a r r i a g e   is  a l l o w e d  

to  move  v e r t i c a l l y .   The  c r o s s b a r   p o r t i o n s   of  the  c a r r i a g e   a r e  

a t t a c h e d   to  a  toothed  be l t   64  v i s i b l e   in  FIG.  4,  which  is  employed 

to  p rov ide   indexing  m o t i v a t i o n   to  the  e n t i r e   c a r r i a g e   30  i n  

r e sponse   to  a p p r o p r i a t e   con t ro l   s i g n a l s   by  c o n v e n t i o n a l   means  ( n o t  

shown) .  

As  is  known,  the  reduced  a i r   p r e s s u r e   i n t e r n a l l y   of  vacuum 

plenum  28  coopera tes   with  b e l t s   31  to  hold  paper  or  shee t s   a g a i n s t  

b e l t s   31.  Movement  of  b e l t s   31  d r ives   tha t   paper  in  a  downward 

d i r e c t i o n   in  the  c o n f i g u r a t i o n   shown  in  the  drawings,   a l though  i t  

wi l l   be  r e a d i l y   recognized   tha t   the  p o s i t i v e   paper  r e t e n t i o n   of  a  

vacuum  conveyor  can  t r a n s p o r t   shee t s   in  e i t h e r   v e r t i c a l   or  h o r i z o n -  

t a l   d i r e c t i o n s   with  equal  ease.  The  paper  bins  32  and  p a p e r  

d e f l e c t o r s   58  remain  s t a t i o n a r y .   The  movable  c a r r i a g e   30  i n d e x e s  

up  and  down  and  i t s   assembly  i nc ludes   r o l l e r s   37,  38,  39,  and  40 ,  

and  i d l e r   r o l l e r   41  which  is  spr ing   loaded  by  means  not  shown, 

along  with  the  a p p r o p r i a t e   i n t e r c o n n e c t i n g   elements  and  b r a c k e t s .  

Note  t h a t   pu l l ey   shoulders   mounted  on  the  same  axles  as  r o l l e r s   37 

and  40  accommodate  dr ive  b e l t s   45.  

Be l t s   31  t r a n s p o r t   paper  or  shee ts   to  the  nip  formed  w i t h  

r o l l e r s   37  at  which  poin t   normal  force  due  to  t en s ion   of  b e l t s   31 

a g a i n s t   r o l l e r s   37  dr ives   the  paper  a g a i n s t   the  s t a t i o n a r y   d e f l e c t o r  

58.  D e f l e c t o r   58  guides  the  paper  toward  the  nip  between  r o l l e r s  

40  and  41  which  then  dr ive  the  paper  comple te ly   into  the  a s s o c i -  

ated  bin  32.  Belts   31  provide  r o t a r y   motion  to  r o l l e r s   37  and,  by 

means  of  i n t e r c o n n e c t i n g   b e l t s   45,  l i kewi se   produces  the  power  f o r  



r o l l e r s   40  and  41.  Jam  c l e a r a n c e   can  be  accomplished  by  r e l e a s i n g  
t e n s i o n   on  b e l t s   31  by  any  known  means  and  r e l e a s i n g   force  on  t h e  

spr ing   loaded  i d l e r s   41.  Note  tha t   an  upwardly  d i r e c t e d   s p r i n g  
bias   on  the  mounting  sha f t s   for  r o l l e r s   39  provides   t e n s i o n i n g   f o r  

b e l t s   31.  The  i n t e r l e a v e d   r e l a t i o n   of  d e f l e c t o r   58  r e l a t i v e   t o  

the  b e l t   d i v e r t i n g   t r a n s p o r t   or  c a r r i a g e   30,  and  the  i n t e r s e c t i n g  

r e l a t i o n   of  the  plane  of  d e f l e c t o r   58  r e l a t i v e   to  the  plane  o f  

b e l t s   31  between  r o l l e r s   37  and  38  allows  minimal  d i v e r s i o n   of  t h e  

b e l t s   while  s t i l l   ob t a in ing   the  b e n e f i t s   of  both  a  t r a v e l l i n g  

d i s t r i b u t o r   c o l l a t o r   and  a  m u l t i p l e   gate  type  c o l l a t o r .   That  i s ,  

the  complet ion  of  the  paper  input   path  by  p l a t e s   or  d e f l e c t o r s   58 

reduces  the  sheet   d e f l e c t i o n   func t ion   tha t   must  be  accomplished  by 

b e l t   d i v e r t i n g   c a r r i age   30. 

Note  f u r t h e r   tha t ,   if  the  mouths  34  of  the  bins  32  can  be 

p o s i t i o n e d   in  g r e a t e r   p rox imi ty   to  the  d i v e r s i o n   be l t   pu l l eys   o r  
r o l l e r s   38,  the  a d d i t i o n a l   dr ive  or  k icker   r o l l e r s   40  and  41  and 

t h e i r   powering  mechanism  can  be  complete ly   omit ted.   That  is ,   t h e  

d i s t a n c e   t ha t   sheets   must  t r a v e l   over  d e f l e c t o r   p l a t e s   58  may  be 

s u f f i c i e n t l y   short   if  openings  34  can  be  kept  in  p roximi ty   t o  

r o l l e r s   38  so  tha t   a d d i t i o n a l   d r i ve r   means  are  not  r e q u i r e d .   Note 

f u r t h e r   t h a t   o ther   k i cke r ,   d e f l e c t o r   or  guide  means  can  be  i n c l u d e d  

if   d e s i r e d .   For  i n s t a n c e ,   pass ive   guide  p l a t e s   can  be  used  i n  

l i e u   of  k icker   r o l l e r s   40  and  41  along  the  outer   edges  of  t h e  

paper .   The  d e f l e c t o r   p l a t e s   58  can  be  p i v o t a l l y   a t t ached   to  t h e  

faces   of  bins  32  to  f u r t h e r   augment  jam  c lea rance   if  d e s i r e d .  

Converse ly ,   d e f l e c t o r   p l a t e s   58  can  be  formed  as  an  i n t e g r a l   p a r t  
of  the  a s s o c i a t e d   bin  32. 



1.  Sheet  c o l l a t i n g   appara tus   i n c l u d i n g   a  p l u r a l i t y   of  s h e e t  

c o l l e c t i n g   bins  (32)  having  sheet  r e c e i v i n g   openings  (34)  p o s i t i o n e d  

in  a  common  plane  (35),  a  sheet   conveyor  (22)  i n c l u d i n g   a  b e l t  

(31)  movable  along  a  path  p a r a l l e l   to  said  common  p lane ,   a  d i s -  

t r i b u t o r   device  (30)  a r ranged  to  co -ac t   with  the  b e l t   to  d i v e r t   i t  

from  said  path  towards  said  common  p lane ,   said  d i s t r i b u t o r   b e i n g  

movable  to  p o s i t i o n s   co r re spond ing   to  said  openings  the reby   t o  

d e f l e c t   shee t s   c a r r i e d   by  the  conveyor  towards  said  o p e n i n g s ,  

c h a r a c t e r i s e d   in  tha t   each  bin  has  a s s o c i a t e d   t h e r e w i t h   a  s h e e t  

guide  (58)  which  extends  from  the  bin  open ing  t owards   said  path  t o  

a  p o s i t i o n   short   of  said  path  but  into  i n t e r s e c t i n g   r e l a t i o n s h i p  

with  the  b e l t   when  d i v e r t e d .  

2.  Sheet  c o l l a t i n g   appara tus   as  claimed  in  claim  1  f u r t h e r  

c h a r a c t e r i s e d   in  tha t   said  d i s t r i b u t o r   device  comprises   a  c a r r i a g e  

assembly  (42,  44)  ca r ry ing   r o l l e r s   (37,  38,  39)  about  which  t h e  

b e l t   is  e n t r a i n e d ,   the  r o l l e r s   being  p o s i t i o n e d   such  tha t   the  b e l t  

is  d i v e r t e d   thereby   away  from  the  path  and  t h e r e a f t e r   back  i n t o  

t h e   p a t h .  

3.  Sheet  c o l l a t i n g   appara tus   as  claimed  in  claim  2  f u r t h e r  

c h a r a c t e r i s e d   in  tha t   the  c a r r i a g e   assembly  c a r r i e s   f u r t h e r   r o l l e r s  

(40,  41)  which  are  r o t a t a b l e   and  p o s i t i o n e d   to  dr ive   a  d e f l e c t e d  

sheet   in to   a  sheet   c o l l e c t i n g   bin  ad jacen t   the  d i s t r i b u t o r   d e v i c e .  

4.  Sheet  c o l l a t i n g   appara tus   as  claimed  in  any  of  the  p r e v i o u s  

claims  f u r t h e r   c h a r a c t e r i s e d   in  tha t   said  sheet   conveyor  i n c l u d e s  

a  f u r t h e r   b e l t   p o s i t i o n e d   in  p a r a l l e l   with  said  b e l t   and  c o r r e s p o n d -  

ingly   d i v e r t e d   by  the  d i s t r i b u t o r   d e v i c e .  



5.  Sheet  c o l l a t i n g   appa ra tu s   as  claimed  in  any  of  the  p r e v i o u s  

claims  in  which  the,  or  each,  be l t   is  p e r f o r a t e d   and  coacts   with  a 

vacuum  plenum  (21)  to  hold  sheets   t h e r e o n .  
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