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Technica l   F ie ld   Of  The  I n v e n t i o n  

This  i n v e n t i o n   r e l a t e s   to  an  a r rangement   for  s e t t i n g   the  nips  of  t h e  

r o l l e r s   of  shee t   m a n i p u l a t i n g   a p p a r a t u s   which  f o l d s ,   s c o r e s ,  

p e r f o r a t e s   and  s l i t s   s h e e t s   of  paper,   c a rdboa rd   or  p l a s t i c s   m a t e r i a l ,  

metal  f o i l   or  o ther   m e t a l l i c   m a t e r i a l .   Such  a p p a r a t u s   is  u t i l i z e d   i n  

the  p r o d u c t i o n   of  l e a f l e t s   and  o ther   p r i n t e d   m a t e r i a l ,   in  t h e  

p r o d u c t i o n   of  packag ing   m a t e r i a l   and  in  o the r   s i m i l a r   f i e l d s .  

Background  A r t  

H i t h e r t o   the  nips  of  the  r o l l e r s   of  shee t   m a n i p u l a t i n g   a p p a r a t u s   h a v e  

been  set   by  i n s e r t i n g   a  specimen  of  the  shee t   m a t e r i a l   in  the  n i p  

between  the  r o l l e r s   and  then  secur ing   the  c o - o p e r a t i n g   r o l l e r s   in  t h i s  

p o s i t i o n .   This  p rocedu re   has  the  d i s a d v a n t a g e   t h a t   the  r o l l e r s   n e e d  

to  be  made  a c c e s s i b l e   for  the  i n s e r t i o n   of   a  specimen  by  r e m o v i n g  

p r o t e c t i v e   c o v e r s .  

An  ob j ec t   of  t h i s   i n v e n t i o n   is  to  a l l e v i a t e   t h i s   d i s a d v a n t a g e .  

D i s c l o s u r e   Of  The  I n v e n t i o n  

According  to  the  p r e s e n t   i n v e n t i o n   an  a r r angemen t   for  s e t t i n g   the  n i p  

between  a  f ixed  r o l l e r   and  an  a d j u s t a b l e   r o l l e r   of  shee t   m a n i p u l a t i n g  

appa ra tu s   comprises   a  c a l i p e r   coupled  to  the  a d j u s t a b l e   r o l l e r   and  

having  a  gap  which  v a r i e s   in  accordance  with  the  d imension  of  said  n i p  

so  tha t   i n s e r t i n g   a  specimen  of  a  shee t   i n to   sa id   gap  a u t o m a t i c a l l y  

a d j u s t s   the  nip  between  the  fixed  r o l l e r   and  the  a d j u s t a b l e   r o l l e r .  

The  ar rangement   may  inc lude   f u r t h e r   c a l i p e r s   coupled  to  r e s p e c t i v e  

f u r t h e r   a d j u s t a b l e   r o l l e r s   of  the  shee t   m a n i p u l a t i n g   a p p a r a t u s   e ach  

having  a  gap  which  v a r i e s   in  accordance  with  the  d imensions   of  the  n i p  

between  the  . f u r t h e r   a d j u s t a b l e   r o l l e r   and  the  f ixed   r o l l e r   so  t h a t  

i n s e r t i n g   a  Specimen  of  a  sheet   in to   said  gap  a u t o m a t i c a l l y   a d j u s t s  

the  nip  between  the  feed  r o l l e r   and  the  f u r t h e r   a d j u s t a b l e   r o l l e r .  



The  c a l i p e r s   and  the  f u r t h e r   c a l i p e r s   i f   p rovided  are  ope rab le   t o  

a d j u s t   the  n ips   between  the  r o l l e r s   by  a  cam  a r r a n g e m e n t .  

The  cam  a r r angemen t   may  be  coupled  to  the  r o l l e r s   through  a  Bowden 

c a b l e .   The  cam  a r r angemen t   may  be  a c t u a t e d   by  a  handle .   The  cam 

a r r angemen t   may  a lso   move  a  block  in  which  a  r o l l e r   is  r o t a t i o n a l l y  

m o u n t e d .  

The  i n v e n t i o n   also  r e s i d e s   in  a  paper  m a n i p u l a t i n g   machine  

i n c o r p o r a t i n g   an  a r rangement   for  s e t t i n g   the  nips  between  the  r o l l e r s  

as  de f i ned   in  the  four   p r e c e d i n g   p a r a g r a p h s .  

An  embodiment  of  the  i n v e n t i o n   w i 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  d r a w i n g s .  

B r i e f   D e s c r i p t i o n   Of  The  Drawings  

F igure   1  is  a  p e r s p e c t i v e   view  of  a  paper  m a n i p u l a t i n g   machine  

i n c o r p o r a t i n g   an  a r r angement   for  s e t t i n g   the  nips  of  a  r o l l e r   a s s e m b l y  

embodying  the  i n v e n t i o n ;  

F igure   2  is  a  p e r s p e c t i v e   view  of  the  paper  m a n i p u l a t i n g   machine  shown 

in  F igure   1  but   from  the  oppos i t e   end ;  

F igure   3  is  a  f u r t h e r   p e r s p e c t i v e   view  of  the  machine  showing  d e t a i l s  

of  a  l o a d i n g   t a b l e ;  

F igure   4  is  a  p e r s p e c t i v e   view  of  two  buckle   p l a t e s   of  the  m a c h i n e ;  

F igure   5  is  a  p e r s p e c t i v e   view  of  the  r o l l e r   assembly,   a  s h e e t  

conveyor   and  p a r t   of  a  buckle  p l a t e ;  

F igure   6  is  a  p e r s p e c t i v e   view  of  a  s i d e l a y   of  the  mach ine ;  

F igure   7  is  a  p e r s p e c t i v e   view  showing  f u r t h e r   d e t a i l s   of  the  s i d e l a y ;  

F igure   8  is  a  p e r s p e c t i v e   view  of  a  s t a c k e r   c o n v e y o r ;  



Figure   9  is  a  f u r t h e r   p e r s p e c t i v e   view  of  the  r o l l e r   assembly  and  t h e  

shee t   c o n v e y o r ;  

Figure   10  is  a  f r agmen ta ry   side  e l e v a t i o n   of  an  end  p o r t i o n   of  a 

buckle  p l a t e   with  the  shee t   con t ro l   members  in  a  f i r s t   p o s i t i o n   f o r  

use  as  d e f l e c t o r s ;  

Figure   11  is  a  f r agmen ta ry   s ide  e l e v a t i o n   of  an  i n t e r m e d i a t e   p o r t i o n  

of  a  buckle  p l a t e   with  the  shee t   con t ro l   members  in  a  second  p o s i t i o n  

for  use  as  stop  members; 

F igure   12  is  a  f r a g m e n t a r y   s ide  e l e v a t i o n   of  the  c a l i p e r s   which  

c o n t r o l   the  nips  of  the  r o l l e r   a s s e m b l y ;  

Figure   13  is  a  f r a g m e n t a r y   end  e l e v a t i o n   of  the  c a l i p e r s   shown  i n  

Figure   12; 

F igure   14  is  a  s e c t i o n a l   s ide   e l e v a t i o n   of  the  c o n t r o l   a r rangements   o f  

the  l oad ing   t a b l e ;  

Figure   15  is  a  f r agmen ta ry   s ide  e l e v a t i o n   of  the  r o l l e r   assembly  w i t h  

an  a r rangement   for  s l i t t i n g ,   scor ing   and  p e r f o r a t i n g   shee t s   in  an 

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

Figure  16  is  a  f r agmen ta ry   s ide  e l e v a t i o n   s i m i l a r   to  Figure   15  b u t  

with  the  a r rangement   for   s l i t t i n g ,   scor ing   and  p e r f o r a t i n g   shee t s   i n  

an  i n o p e r a t i v e   p o s i t i o n .  

Best  Mode  For  Carrying  Out  The  I n v e n t i o n  

R e f e r r i n g   to  the  drawings ,   the  paper  m a n i p u l a t i n g   machine  comprises   a  

base  1  on  which  is  mounted  a  loading  t a b l e   2  of  a  bottom  f e e d  

conveyor  3,  a  s i d e l a y   5,  a  r o l l e r   assembly  6,  an  upper  buckle  p l a t e   8 

and  a  lower  buckle  p l a t e   9.  Under  the  lower  buck le   p l a t e   9  i s  

mounted  a  p i v o t a b l e   s l i t t i n g ,   p e r f o r a t i n g   and  s c o r i n g   a r rangement   10 

best   seen  in  Figure  2  from  which  the  lower  buckle   p l a t e   9  has  b e e n  

removed.  Also  mounted  on  the  base  1  are  a  shee t   conveyor  12  and  a  



s t a c k e r   conveyor   13  which  d e l i v e r s   the  p rocessed   s h e e t s   to  the  o u t p u t  

end  14  of  the  machine.   The  base  1  comprises   a  metal   framework  15 

clad  with  metal  covers   16  and  metal  pane ls   17  some  of  which  have  been  

removed  in  s e v e r a l   F i g u r e s   to  show  pa r t s   which  would  o the rwi se   be 

c o n c e a l e d .  

The  bottom  feed  conveyor   3,  see  in  p a r t i c u l a r   F igu re s   3  and  8,  has  a 

l o a d i n g   t a b l e   19  having   a  f l a t ,   s u b s t a n t i a l l y   h o r i z o n t a l   su r f ace   20 

onto  which  a  s tack   22  of  s h e e t s   to  be  p r o c e s s e d   is  p l aced .   Two 

e l o n g a t e   ducts   23  ex tend   a long  the  loading  t ab l e   19  s u b s t a n t i a l l y  

p a r a l l e l   to  one  a n o t h e r   on  e i t h e r   s ide  of  the  s t a ck   22.  The  two 

ducts   23  are  s u b s t a n t i a l l y   r e c t a n g u l a r   in  c r o s s - s e c t i o n   and  are  each  

p rov ided   with  four ,   r e l a t i v e l y   widely  spaced  a i r   o u t l e t   s l o t s   25  ( s e e  

F igure   14)  in  the  v e r t i c a l l y   d i sposed   side  26  of  the  duct  which  f a c e s  

inwards  towards  the  s t a ck   22  of  s h e e t s .   T y p i c a l l y   the  a i r   o u t l e t  

s l o t s   25  are  spaced  some  twelve  c e n t i m e t r e s   a p a r t   a long  the  l eng th   o f  

the  s u r f a c e   2 0 .   The  two  ducts  23  are  each  p r o v i d e d   with  f i v e  

r e l a t i v e l y   c l o s e l y   spaced  a i r   o u t l e t   s l o t s   28,  a l so   in  the  v e r t i c a l l y  

d i sposed   s ide   26  but  l o c a t e d   towards  the  end  of  the  duct  which  i s  

a d j a c e n t   the  s i d e l a y   5.  T y p i c a l l y   the  a i r   o u t l e t   s l o t s   28  are  s p a c e d  

some  s ix  c e n t i m e t r e s   a p a r t .  

The  supply  of  a i r   under  p r e s s u r e   to  the  a i r   o u t l e t   s l o t s   25  of  each  

duct   23  is  c o n t r o l l e d   by  r e s p e c t i v e   f i r s t   c o n t r o l   a r rangements   29 

each  compr i s ing   a  r e c t a n g u l a r   block  30  s l i d a b l y   mounted  wi th in   t h e  

duct   23  and  p rov ided   with  a  p a t t e r n   of  holes  31  which  can  be  moved 

in to   r e g i s t e r   with  d i f f e r e n t   combina t ions   of  a i r   o u t l e t   s l o t s   25.  As 

wi l l   be  seen  from  F igure   14  the  block  30  is  p rov ided   with  a  s i n g l e  

hole   31  towards  i t s   l e f t   hand  end,  two  holes   31  at  the  next   l o c a t i o n ,  

th ree   ho les   31  at  the  next   l o c a t i o n   and  four  ho les   31  towards  t h e  

r i g h t   hand  end.  When  the  block  30  is  in  the  p o s i t i o n   shown  in  f u l l  

l i n e   in  F igure   14  a  h o l e ' 3 1   is  in  r e g i s t e r   with  each  of  the  a i r  

o u t l e t   s l o t s   25.  As  the  block  30  is  moved  to  the  l e f t   towards  t h e  

p o s i t i o n   seen  in  d o t t e d   l i n e   in  Figure  14  the  number  of  holes   31  i n  

r e g i s t e r   with  the  a i r   o u t l e t   s l o t s   25  is  p r o g r e s s i v e l y   dec reased   by 

one  u n t i l   only  the  l a s t   hole   of  the  group  of  four   holes   31  is  i n  



r e g i s t e r   with  the  a i r   o u t l e t   s l o t  2 5   which  is  towards  the  r i g h t   hand 

end  of  the  block  30  in  Figure  14.  The  block  30  is  moved  by  a  c o n t r o l  

knob  32  which  p r o j e c t s   through  an  e l o n g a t e   a p e r t u r e   33  in  t h e  

outwardly   f ac ing   wall  of  the  duct  23 .  

The  supply  of  a i r   under  p r e s su re   to  the  a i r   o u t l e t   s l o t s   28  of  e ach  

duct  23  is  c o n t r o l l e d   by  r e s p e c t i v e   second  c o n t r o l   a r rangements   34 

each  of  which  comprises   f ive  p r e s s u r e   c o n t r o l   valves   35  e a c h  

a s s o c i a t e d   with  one  of  the  a i r   o u t l e t   s l o t s   28.  Each  p r e s s u r e  
c o n t r o l   valve  is  ope rab le   by  a  c o n t r o l   knob  36  which  p r o j e c t s   f rom 

the  s ide  of  the  duct  23.  The  number  of  a i r   o u t l e t   s l o t s   to  which  a i r  

under  p r e s s u r e   is  s u p p l i e d   may  be  i n c r e a s e d   (or  decreased)   in  s t e p s  

of  one  by  o p e r a t i n g   the  con t ro l   knobs  36.  The  a i r   o u t l e t   s l o t s   25 

and  28  may  be  s u i t a b l y   loca ted   and  spaced  to  c a t e r   for  shee t s   v a r y i n g  

in  s ize   from  SRA2  down  to  shee ts   one  hundred  m i l l i m e t r e s   square  and  

the  con t ro l   knobs  32  and  36  may  be  c a l i b r a t e d   to  cor respond  to  t h e  

s ize   of  the  shee t s   being  l o a d e d .  

I t   wi l l   be  a p p r e c i a t e d   tha t   the  a i r   i s s u i n g   from  the  a i r   o u t l e t   s l o t s  

25  and  28  r a i s e s   the  s tack  22  of  s h e e t s   above  the  su r face   20  of  t h e  

load ing   t a b l e   19  so  tha t   the  bottom  shee t   can  be  removed  from  t h e  

s tack   by  a  s u c t i o n   r o l l e r   37  loca ted   between  the  load ing   t ab le   19  and 

the  feed  t a b l e   42.  A  t h i r d   c o n t r o l   a r r angement   38  c o n t r o l s   t h e  

p r e s s u r e   of  the  a i r   supp l i ed   in  accordance   with  the  he igh t   of  t h e  

s tack  of  shee t s   on  the  loading   t ab l e   19.  The  suc t i on   r o l l e r   37  i s  

a r ranged  to  r o t a t e   so  t ha t   i t   c a r r i e s   the  bottom  shee t   of  the  s t a c k  

22  through  a  gate  39  and  onto  the  s i d e l a y   5.  A  compres so r /vacuum 

pump  (not  shown)  mounted  in  the  base  1  p r o v i d e s   a  supply  of  a i r   u n d e r  

p r e s s u r e   to  the  two  ducts  23  and  also  p r o v i d e s   a  vacuum  to  o p e r a t e  
the  s u c t i o n   r o l l e r   37.  The  supply  of  a i r   under  p r e s s u r e   may  a lso   be 

c o n t r o l l e d   in  accordance   with  the  q u a l i t y   and  weight  of  the  s h e e t s  

being  moved  by  the  s u c t i o n   r o l l e r   37.  The  suc t i on   r o l l e r   37  i s  

r o t a t e d   by  an  e l e c t r i c   motor  40 .  

The  s i d e l a y   5  is  l o c a t e d   above  a  f l a t ,   s u b s t a n t i a l l y   h o r i z o n t a l ,  
su r face   41  of  a  feed  table   42  along  which  a  shee t .  43   is  to  be  



t r a n s p o r t e d   from  the  s u c t i o n   r o l l e r   37  to  the  r o l l e r   assembly  6.  The 

s i d e l a y   5  compr i s e s   an  end less   b e l t   44  of  p o l y u r e t h a n e   or  o t h e r  

s u i t a b l e   f l e x i b l e   m a t e r i a l   the  upper  reach  of  which  ex tends   the  f u l l  

l eng th   of  the  feed  t a b l e   42  to  form  a  shee t   conveyor  46.  The  e n d l e s s  

b e l t   44,  which  is  app rox ima te ly   ten  c e n t i m e t r e s   in  width ,   ex tends   a t  

an  angle  of  two  degrees   to  a  s ide  r a i l   47  which  also  ex tends   a l o n g  

the  s u r f a c e   41  of  the  feed  t a b l e   4 2 .   The  two  degree  angle  b e t w e e n  

the  e n d l e s s   b e l t   44  and  the  side  r a i l   47  ensures   t h a t   the  edge  of  t h e  

shee t   43  is   m a i n t a i n e d   in  c o n t a c t   with  the  side  r a i l   47  as  the  s h e e t  

43  is  moved  a long  the  su r f ace   41.  The  sheet   43  is  held  in  c o n t a c t  

with  the  s u r f a c e   of  the  shee t   conveyor   46  by  an  assembly  48  o f  

s i x t e e n   s t e e l   b a l l s   49  held  c a p t i v e   in  c o - o p e r a t i n g   socke t s   51  and 

which  p r e s s   on  the  shee t   43  and  the  shee t   conveyor  46  by  g r a v i t y .  

The  b a l l s   49  may  also  be  formed  from  a  s u i t a b l e   m a t e r i a l   such  a s  

g l a s s ,   p l a s t i c s   m a t e r i a l   or  nylon  and  are  r e t a i n e d   in  the  s o c k e t s   51 

by  a  r e t a i n i n g   bar  (not  shown)  which  extends   above  the  b a l l s   4 9 .  

The  s i d e l a y   5  i n c l u d i n g   the  endless   b e l t   44,  the  s ide  r a i l   47  and  t h e  

assembly  48  of  b a l l s   is  movable  ac ros s   the  su r f ace   41  of  the  f e e d  

t a b l e   as  a  u n i t a r y   whole  in  a  s i n g l e   movement  to  c a t e r   for  the  s i z e  

of  the  s h e e t s   43  being  conveyed.  Coarse  ad jus tmen t   of  the  p o s i t i o n  

of  the  s i d e l a y   5  is  p rovided   by  downwardly  ex tend ing   abutments   on  t h e  

lower  s u r f a c e   of  the  s ide  r a i l   47  which  f i t   into  c o r r e s p o n d i n g l y  

shaped  h o l e s   53  in  the  su r f ace   41  of  the  feed  t a b l e   42  b e s t   seen  i n  

F igure   7  in  which  va r ious   p a r t s   have  been  removed.  Two  rows  of  t h e  

ho les   53  at  o p p o s i t e   ends  of  the  feed  t a b l e   42  p rov ided   a  v a r i e t y   o f  

d i f f e r e n t   p o s i t i o n s   of  the  s i d e l a y   5  depending  on  the  s i ze   of  t h e  

s h e e t s   be ing   c o n v e y e d .  -   The  s i d e l a y   5  is  simply  moved  so  t h a t   t h e  

abutments   f i t   in to   the  p a r t i c u l a r   holes   53  which  are  s u i t a b l e   for   t h e  

s i ze   of  the  s h e e t s   43  being  conveyed .  

Fine  a d j u s t m e n t   of  the  p o s i t i o n   of  the  s i d e l a y   5  is  p rov ided   by  a 

s c r e w - t h r e a d e d   member  54  which  engages  the  s ide  r a i l   47  and  can  be  

t i g h t e n e d   or  s l ackened   by  a  c o n t r o l   knob  55  to  e f f e c t   the  a d j u s t m e n t .  

In  an  a l t e r n a t i v e   a r rangement   (not  shown)  two  screw  t h r e a d e d   members 

which  engage  the  side  r a i l   at  o p p o s i t e   ends  are  a r r anged   to  be  



a d j u s t a b l e   i n d e p e n d e n t l y   to  vary  the  angle  of  the  s i d e l a y   5  r e l a t i v e  

to  the  d i r e c t i o n   of  t r a v e l   of  the  s h e e t s .  

The  r o l l e r   assembly  6  to  which  the  shee t s   43  are  moved  by  the  s h e e t  

conveyor  46  of  the  s i d e l a y   5  comprises   a  c e n t r a l   or  f ixed   r o l l e r   57 

which  c o - o p e r a t e s   with  two  fold  r o l l e r s   58  and  59  and  with  a  f e e d  

r o l l e r   60.  The  c e n t r a l   r o l l e r   57,  the  two  fo ld   r o l l e r s   58  and  59  and 

the  feed  r o l l e r   60  are  s t e e l   r o l l e r s   each  having  ten  hard  r u b b e r  

meshing  p o r t i o n s   61  p rov ided   with  s p l i n e s   at  spaced  p o s i t i o n s   a l o n g  

t h e i r   l e n g t h s .   The  r o l l e r s   of  the  r o l l e r   assembly  6  are  d r iven   by  an 

e l e c t r i c   motor  62  through  h e l i c a l   gears   63.  The  nips  between  t h e  

c e n t r a l   r o l l e r   57  and  each  of  the  two  fold   r o l l e r s   58  and  59  a r e  

a d j u s t a b l e   by  r e s p e c t i v e   c a l i p e r s   64  and  65  having  gaps  66  which  v a r y  
in  accordance  with  the  d imensions   of  the  nips  so  t h a t   i n s e r t i n g   a  

specimen  of  a  shee t   to  be  fo lded  into  the  gaps  66  a u t o m a t i c a l l y   s e t s  

the  nips  to  s u i t   the  specimen.  S i m i l a r l y   the  nip  between  the  c e n t r a l  

r o l l e r   57  a n d . t h e   feed  r o l l e r   60  is  a d j u s t a b l e   by  a  c a l i p e r   68  h a v i n g  

a  gap  69  which  v a r i e s   in  accordance  with  the  dimension  of  the  nip  so  

tha t   i n s e r t i n g   a  specimen  of  a  shee t   to  be  fed  in to   the  g a p  

a u t o m a t i c a l l y   s e t s   the  nip  to  s u i t   the  s p e c i m e n .  

As  can  be  seen  in  Figure   12  the  movable  arms  72  of  the  c a l i p e r s   64 

and  65  are  formed  by  blocks  in  which  the  s p i n d l e s   73  of  the  f o l d  

r o l l e r s   58  and  59- are  j o u r n a l l e d   so  tha t   opening  the  gaps  moves  t h e  

fold  r o l l e r s   58  and  59  away  from  the  c e n t r a l   r o l l e r   57.  S i m i l a r l y  

the  movable  arm  74  of  the  c a l i p e r   68  (see  Figure   13) .  i s   formed  by  a  
block  in  which  the  sp ind le   of  the  feed  r o l l e r   60  is  j o u r n a l l e d   so  

tha t   o p e n i n g  t h e   gap  moves  the  feed  r o l l e r   60  away  from  the  c e n t r a l  

r o l l e r   57.  The  gaps  in  the  c a l i p e r s   64,  65  and  68  are  a r r anged   to  be 

opened  by  a  cam  77  which  engages  the  blocks  forming  the  movable  a r m s ,  
the  cam  being  ope ra ted   by  a  handle  78  a c t i n g   through  a  Bowden  c a b l e  

79.  The  handle  78  and  the  ends  of  the  c a l i p e r s   64,  65  and  68  p r o j e c t  

ou t s ide   the  metal  covers  16  so  tha t   the  handle   can  be  o p e r a t e d   and 

the  specimens  i n s e r t e d   in  the  c a l i p e r s   w i thou t   the  need  to  uncover   o r  
touch  the  r o l l e r s   57,  58,  59  and  60.  



The  upper  buckle   p l a t e   8  and  the  lower  buckle  p l a t e   9,  which  a r e  

s u b s t a n t i a l l y   i d e n t i c a l ,   each  comprise   a  s u b s t a n t i a l l y   r e c t a n g u l a r  

metal  frame  81  formed  by  two  p a r a l l e l   s ides   82  and  two  p a r a l l e l   ends  

83.  Twelve  p a i r s   of  guide  members  84  each  formed  by  two  c y l i n d r i c a l  

metal  rods   extend  from  one  end  83  of  the  frame  81  to  the  o t h e r ,   t h e  

space  between  the  rods  a l lowing   a  s h e e t   43  to  s l i d e   between  them.  As 

can  be  seen  in  Figure   10  the  end  83  of  the  frame  81  which  is   a d j a c e n t  

the  r o l l e r   assembly  6  is  p rov ided   with  twelve  p a i r s   of  guide   f i n g e r s  

86,  each  p a i r   of  guide  f i n g e r s   being  l oca t ed   at  the  end  of  a  p a i r   o f  

guide  members  84.  The  guide  f i n g e r s   86  d i r e c t   a  shee t   emerging  from 

the  r o l l e r   assembly  6  into  the  space  between  the  rods  forming  t h e  

guide  members  84.  Mounted  on  the  frame  81  so  t h a t   i t   e x t e n d s  

t r a n s v e r s e l y   of  the  guide  members  84  is  a  c a r r i e r   88  to  which  a r e  

secured  e l e v e n   shee t   c o n t r o l   members  89,  each  shee t   c o n t r o l   member 

being  accommodated  in  a  space  between  two  a d j a c e n t   guide  members  84.  

The  c a r r i e r   88,  and  with  i t   the  c o n t r o l   members  89  can  be  moved  a l o n g  

the  frame  81  so  t h a t   the  c o n t r o l   members  can  move  from  a  f i r s t  

p o s i t i o n   at  the  end  83  a d j a c e n t   the  r o l l e r   assembly  6  to  any 
i n t e r m e d i a t e   p o s i t i o n   between  the  two  ends  83.  A  p o s i t i o n   a d j u s t i n g  

mechanism  91  at  each  side  82  of  the  frame  is  a r ranged  so  t h a t   e ach  

end  of  the  c a r r i e r   can  be  moved  s e p a r a t e l y   so  as  to  vary  the  angle  o f  

a  l i n e   of  shee t   con t ro l   members  89  r e l a t i v e   to  the  d i r e c t i o n   o f  

t r a v e l   of  a  s h e e t  4 3 .   Each  p o s i t i o n   a d j u s t i n g   mechanism  91  c o m p r i s e s  

a  t oo thed   b e l t   dr ive   92  coupled  to  the  c a r r i e r   88.  An  a u x i l i a r y  

p o s i t i o n   a d j u s t i n g   mechanism  93,  l o c a t e d   s u b s t a n t i a l l y   c e n t r a l l y   o f  

the  frame  is  a r ranged  to  p rov ide   f ine   ad ju s tmen t   of  the  p o s i t i o n s   o f  

the  shee t   c o n t r o l   members  89  i n d e p e n d e n t l y   of  the  p o s i t i o n   a d j u s t i n g  

mechanisms  82  at  each  side  of  the  frame  81.  The  a u x i l i a r y   p o s i t i o n  

a d j u s t i n g   mechanism  93  comprises   a  s c r e w - t h r e a d e d   rod  a r r anged   t o  

vary  the  p o s i t i o n   of  the  c a r r i e r   8 8 .  

The  shee t   c o n t r o l   members  89  have  an  a r c u a t e   end  94  of  s u b s t a n t i a l l y  

the  same  c u r v a t u r e   as  the  r o l l e r s   57,  58,  59  and  60,  a l t h o u g h   o t h e r  

s u i t a b l y   shaped  ends  may  be  p rov ided .   When  the  c o n t r o l   members  89 

are  in  a  f i r s t   p o s i t i o n   as  i l l u s t r a t e d   in  Figure   10  the  ends  94 



provide  d e f l e c t i n g   s u r f a c e s   for  d e f l e c t i n g   a  shee t   43,  but  i f   t h e  

con t ro l   members  89  are  moved  to  a  second  p o s i t i o n   as  i l l u s t r a t e d   i n  

Figure  11  the  ends  94  act   as  stop  members  for  l o c a t i n g   a  shee t   43 

which  is  to  be  f o l d e d ,   t h i s   second  p o s i t i o n   being  a d j u s t a b l e   i n  

accordance  with  the  s i ze   of  the  sheet   43 and  the  p o s i t i o n   of  the  f o l d  

on  the  s h e e t .  

A  sheet   43  l e a v i n g   the  shee t   conveyor  46  of  the  s i d e l a y   5  e n t e r s   t h e  

nip  between  the  feed  r o l l e r   60  and  the  f ixed   r o l l e r   57.  If   the  s h e e t  

43  is  to  be  fo lded   by  upper  buckle  p l a t e   8  the  shee t   c o n t r o l   members 

89  of  upper  buckle   p l a t e   8  wi l l   have  been  set   to  a  second  p o s i t i o n  

and  the  l e a d i n g   edge  of  the  sheet   moves  between  the  guide  f i n g e r s   86 

u n t i l   i t   e n c o u n t e r s   the  ends  94  of  the  c o n t r o l   members  89  which  a c t  

as  stop  members.  The  movement  of  the  l e a d i n g   edge  of  the  shee t   43  i s  

h a l t e d ,   but  the  p o r t i o n   of  the  shee t   emerging  from  the  nip  b e t w e e n  

the  r o l l e r s   57  and  60  con t inues   to  move,  p roduc ing   a  f o ld ,   t h e  

doubled  end  of  which  e n t e r s   the  nip  between  the  f ixed   r o l l e r   57  and 

the  fold  r o l l e r   58.  If   f o ld ing   in  t h i s   way  is  not  r e q u i r e d   then  t h e  

con t ro l   members  89  of  the  upper  buckle  p l a t e   8  wi l l   have  been  se t   t o  

the  f i r s t   p o s i t i o n   so  tha t   the  ends  89  act  as  d e f l e c t o r s   which  

d e f l e c t   the  l e a d i n g   edges  of  a  sheet   43  emerging  from  the  nip  b e t w e e n  

the  r o l l e r s   57  and  60  in to   the  nip  between  r o l l e r s ' 5 7   and  58 .  

After   l e av ing   the  nip  between  the  r o l l e r s   57  and  58  a  shee t   43  may  be 

folded  by  the  lower  buckle   p l a t e   9,  d e f l e c t e d   by  the  lower  b u c k l e  

p la te   9  or  guided  in to   the  s l i t t i n g ,   s co r ing   and  p e r f o r a t i n g  

arrangement   10  for  d e l i v e r y   out  of  the  r e a r   end  of  the  machine.   I f  

the  sheet   is  to  be  fo lded   by  the  lower  buckle  p l a t e   9  the  s h e e t  

con t ro l   members  89  wi l l   have  been  set  to  a  second  p o s i t i o n   and  t h e  

lead ing   edge  of  the  shee t   moves  between  the  guide  f i n g e r s   86  u n t i l   i t  

encounte rs   the  ends  94  of  the  con t ro l   members  89  which  act   as  s t o p  

members.  The  movement  of  the  l ead ing   edge  of  the  shee t   43  is  h a l t e d ,  

but  the  p o r t i o n   of  the  shee t   emerging  from  the  nip  between  t h e  

r o l l e r s   57  and  58  c o n t i n u e s   to  move,  p roduc ing   a  fo ld ,   the  d o u b l e d  

end  of  which  e n t e r s   the  nip  between  the  f ixed   r o l l e r   57  and  the  f o l d  

r o l l e r   59.  The  f o lded   shee t   emerging  from  the  nip  between  r o l l e r s   57 



and  59  then  e n t e r s   a  nip  between  two  main  p e r f o r a t o r   r o l l e r s   97  and 

98  and  then  passes   under  a  p l u r a l i t y   of  bale   arms  99  onto  the  s h e e t  

conveyor   12  which  is  formed  by  a  cord  conveyor  a r rangement .   The 

shee t   conveyor  12  is  a r r anged   to  feed  a  s t a c k e r   conveyor  13  which  i s  

d r iven   at  a  speed  one  f i f t e e n t h   t h a t   of  the  s h e e t   conveyor  12  so  t h a t  

the  d e l i v e r e d   s h e e t s   form  a  s t epped   s t ack   at  the  ou tpu t   end  14  of  t h e  

m a c h i n e .  

If   f o l d i n g   by  the  lower  buckle   p l a t e   9  is  not  r e q u i r e d   then  t h e  

c o n t r o l   members  89  of  the  lower  buckle   p l a t e   9  w i l l   have  been  set   t o  

the  f i r s t   p o s i t i o n   so  t h a t   the  ends  89  act   as  d e f l e c t o r s   which  

d e f l e c t   the  l e a d i n g   edge  of  a  shee t   43  emerging  from  the  nip  be tween  

the  r o l l e r s   57  and  58  i n to   the  nip  between  r o l l e r s   57  and  59.  The 

shee t   43  emerging  from  the  nip  between  r o l l e r s   57  and  59  e n t e r s   t h e  

nip  between  main  p e r f o r a t o r   r o l l e r s   97  and  98  which  may  be  p r o v i d e d  

with  s l i t t i n g ,   s c o r i n g   or  p e r f o r a t i n g   c u t t e r s   (not   shown)  to  s l i t ,  

score  or  p e r f o r a t e   the  s h e e t .   The  s h e e t   then  passes   to  the  s h e e t  

conveyor  12  and  is  fed  to  the  s t a c k e r   conveyor  13  for  d e l i v e r y   to  t h e  

ou tpu t   end  14  of  the  machine.   When  s l i t t i n g ,   s c o r i n g   or  p e r f o r a t i n g  

are  not  r e q u i r e d   the  s l i t t i n g ,   s c o r i n g   or  p e r f o r a t i n g   c u t t e r s   a r e  

removed  from  the  r o l l e r s   97  and  9 8 .  

Af te r   l e a v i n g   the  nip  between  the  r o l l e r s   57  and  58  the  shee t s   43  may 

by -pas s   the  main  p e r f o r a t o r   r o l l e r s   97  and  98,  the  shee t   conveyor  12 

and  the  s t a c k e r   conveyor   13  and  be  s l i t ,   scored  or  p e r f o r a t e d   by  t h e  

s l i t t i n g ,   s co r ing   and  p e r f o r a t i n g   a r rangement   10  and  d e l i v e r e d   to  t h e  

r e a r   of  the  machine.   To  t h i s   end  the  lower  buckle   p l a t e   9  is  removed 

and  the  a r rangement   10,  which  is  mounted  for  p i v o t a l   movement  about  a 

p i v o t   95,  is  swung  from  the  i n o p e r a t i v e   p o s i t i o n   shown  in  Figure  16 

to  the  o p e r a t i v e   p o s i t i o n   shown  in  F igure   15.  

The  a r rangement   10  compr i ses   a  r o t a t a b l e   blade  100  which  c o - o p e r a t e s  

with  a  r o t a t a b l e   channel   101  to  s l i t ,   score  or  p e r f o r a t e   a  sheet   4 3 ,  

the  p a r t i c u l a r   b lades   100  which  perform  each  of  t h e s e  f u n c t i o n s   b e i n g  

i n t e r c h a n g e a b l e .   The  b l ades   100  may  a lso   be  a d j u s t a b l e   to  c a t e r   f o r  

shee t s   43  of  paper  and  ca rdboard   of  d i f f e r e n t   grades   of  t h i c k n e s s .  



When  the  a r rangement   10  is  in  the  o p e r a t i v e   p o s i t i o n   the  p in ion   104 

d r i v i n g   the  blade  100  and  the  channel   101  through  p in ion   105  i s  

a r ranged   to  mesh  with  the  r o l l e r   98.  Guide  members  106  a r e  

a u t o m a t i c a l l y   l oca t ed   to  d i r e c t   a  shee t   43  emerging  from  the  n i p  

between  the  r o l l e r s   57  and  58  towards  the  blade  100  and  the  c o -  

o p e r a t i n g   channel   101  when  the  a r rangement   10  is  in  the  o p e r a t i v e  

p o s i t i o n .   An  o u t l e t   108,  a l i gned   with  the  guide  members  106  i s  

a r r anged   so  tha t   shee t s   emerging  from  between  the  blade  100  and 

channel   101  are  e j e c t e d   from  the  r e a r   of  the  machine.   A  s h e e t  

p a s s i n g   from  the  blade  100  and  channel   101  to  the  o u t l e t   108  t r a v e l s  

in  a  s u b s t a n t i a l l y   s t r a i g h t   l i n e   path  and  does  not  have  the  c u r l  

u s u a l l y   a s s o c i a t e d   with  s l i t t i n g ,   s co r ing   and  p e r f o r a t i n g  

a r r a n g e m e n t s .  

Although  in  the  buckle  p l a t e   d e s c r i b e d   above  the  c o n t r o l   members  89 

are  moved  in  unison,   in  o the r   a r r angemen t s   the  c o n t r o l   members  89  may 
be  moved  s i n g l y   or  in  groups,   for  example  when  m a n i p u l a t i n g   p o l y g o n a l  

s h e e t s   i n s t e a d   of  the  r e c t a n g u l a r   shee t s   shown  in  the  d r a w i n g s .  

Moreover,  a l though  the  shee t   conveyor  46  is  formed  by  a  s i n g l e  

end les s   b e l t   44,  in  o ther   a r r angemen t s   the  shee t   conveyor  may  be 

formed  by  a  p l u r a l i t y   of  end less   b e l t s   or  cards  a r ranged   p a r a l l e l   t o  

one  a n o t h e r .  



1.  An  a r r angemen t   for  s e t t i n g   the  nip  between  a  f i xed   r o l l e r   and 

an  a d j u s t a b l e   r o l l e r   of  shee t   m a n i p u l a t i n g   a p p a r a t u s   comprises   a 

c a l i p e r   coup led   to  the  a d j u s t a b l e   r o l l e r   and  having  a  gap  which  v a r i e s  

in  a c c o r d a n c e   with  the  d imension  of  said  nip  so  t h a t   i n s e r t i n g   a  

specimen  of  a  shee t   into  said  gap  a u t o m a t i c a l l y   a d j u s t s   the  n i p  

between  the  f ixed   r o l l e r   and  the  a d j u s t a b l e   r o l l e r .  

2.  An  a r rangement   as  c laimed  in  Claim  1,  wherein  f u r t h e r   c a l i p e r s  

coupled   to  r e s p e c t i v e   f u r t h e r   a d j u s t a b l e   r o l l e r s   of  the  s h e e t  

m a n i p u l a t i n g   a p p a r a t u s   each  have  a  gap  which  v a r i e s   in  accordance   w i t h  

the  d imens ion   of  the  nip  between  the  f u r t h e r   a d j u s t a b l e   r o l l e r   and 

the  f i x e d   r o l l e r   so  t ha t   i n s e r t i n g   a  specimen  of  a  shee t   i n to   said  gap 

a u t o m a t i c a l l y   a d j u s t s   the  nip  between  the  feed  r o l l e r   a n d ' t h e   f u r t h e r  

a d j u s t a b l e   r o l l e r .  

3.  An  a r r angement   as  c laimed  in  Claim  1  or  Claim  2,  wherein  t h e  

c a l i p e r s   and  the  f u r t h e r   c a l i p e r s   i f   provided  are  ope rab le   to  a d j u s t  

the  n ips   between  the  r o l l e r s   by  a  cam  a r r a n g e m e n t .  

4.  An  a r rangement   as  c laimed  in  Claim  3,  wherein   the  cam 

a r r a n g e m e n t   is  a r ranged  to  a d j u s t   a l l   the  nips  between  the  r o l l e r s  ,  

s i m u l t a n e o u s l y .  

5.  An  a r rangement   as  c laimed  in  Claim  3  or  Claim  4,  wherein  t h e  

cam  a r r a n g e m e n t   is  coupled  t o  t h e   r o l l e r s   through  a  Bowden  c a b l e .  

6.  An  a r rangement   as  claimed  in  any one  of  Claims  3  to  5,  w h e r e i n  

the  cam  a r r angemen t   is  a c tua t ed   by  a  h a n d l e .  

7.  An  a r rangement   as  claimed  in  any one  of  Claims  3  to  6,  w h e r e i n  

the  cam  a r r angemen t   moves  a  block  in  which  a  r o l l e r   is  r o t a t i o n a l l y  

m o u n t e d .  

8.  An  a r rangement   for   s e t t i n g   the  nips  between  the  r o l l e r s   of  a  



sheet   m a n i p u l a t i n g   machine  c o n s t r u c t e d   and  a r ranged   to  o p e r a t e  

s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d   with  r e f e r e n c e   to  t h e  

accompanying  d r a w i n g s .  

9.  A  shee t   m a n i p u l a t i n g   machine  i n c o r p o r a t i n g   an  a r r angemen t   f o r  

s e t t i n g   the  nips  between  r o l l e r s   as  claimed  in  any  p r e c e d i n g   c l a i m .  

10.  A  shee t   m a n i p u l a t i n g   machine  c o n s t r u c t e d   and  a r r anged   t o  

opera te   s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d   with  r e f e r e n c e   to  t h e  

accompanying  d r a w i n g s .  
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