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©  Apparatus  for  creasing  fold  lines  in  a  sheet  of  cardboard. 
(57)  Apparatus  for  creasing  fold-lines  in  a  sheet  of  cardboard, 
especially  for  a  lid  e.g.  for  a  tin-piate  stack  is  designed  to 
provide  quick  and  accurate  operation,  with  a  variety  of  sizes 
of  cardboard  and  of  the  lid.  The  apparatus  has  an  upright 
support  surface  for  the  cardboard  sheet,  a  conveyor  for 
bringing  the  sheet  in  an  upright  position  against  the  support 
surface.  Adjacent  the  support  surface  is  a  resilient  track  22, 
and  a  pressing  wheel  24  having  a  tapered  periphery  25 
forming  a  creasing  edge  is  arranged  to  move  along  said  track 
so  as  to  form  a  creased  fold  line  in  a  front  side  of  the  sheet 
when  the  sheet  is  interposed  between  the  wheel  24  and  the 
track  22.  A  section  pad  60  engages  and  picks  up  the  sheet  on 
the  support  surface  and  is  movable  horizontally  and  vertical- 
ly  so  as  to  bring  the  sheet  into  the  desired  position  for 
creasing  on  the  said  track  and  rotatable  so  as  to  rotate  the 
sheet  in  its  plane  in  order  that  fold  lines  at  angles  to  each 
other  can  be  creased  in  the  sheet.  Creasing  tongs  86 
arranged  to  engage  the  rear  side  of  the  sheet  to  form  creases 
therein. 
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The  i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   f o r   c r e a s i n g   f o l d  

l i n e s   in   a  s h e e t   of   c a r d b o a r d ,   and   p a r t i c u l a r l y   b u t   n o t  

e x c l u s i v e l y   to   a p p a r a t u s   f o r   m a k i n g   t h e   c r e a s e d   f o l d  

l i n e s   in  a  c a r d b o a r d   s h e e t   w h i c h   i s   to   form  a  r e c t a n g u l a r  

l i d   or  c o v e r   h a v i n g   t o p   and  d o w n w a r d l y   e x t e n d i n g   s i d e s ,  

f o r   w h i c h   f o l d   l i n e s   mus t   be  made  in  b o t h   s i d e s   of   t h e  

s h e e t .  

In  t he   p a c k i n g   of   s t e e l   i n d u s t r y   p r o d u c t s ,   i n  

p a r t i c u l a r   s t a c k s   of   t i n - p l a t e   d e s t i n e d   f o r   e x p o r t ,   i t   i s  

d e s i r a b l e   to  make  t he   p a c k i n g   as   s e c u r e   and  c o m p a c t   a s  

p o s s i b l e   in   o r d e r   to  a s s i s t   in   m i n i m i z i n g   d a m a g e .  

N e t h e r l a n d s   p a t e n t   a p p l i c a t i o n   No.  8 1 0 2 9 5 0   shows  a  f o l d e d  

c a r d b o a r d   c o m p o n e n t   in   t h e   form  of   a  l i d   w h i c h   c o v e r s   t h e  

t o p   of  a  s t a c k   of   t i n p l a t e   and  h a s   p r e f o r m e d   c r e a s e s .  

F o r   c o n v e n i e n c e ,   t h i s   l i d   i s   i l l u s t r a t e d   in  F i g .   1  of   t h e  

d r a w i n g s   a c c o m p a n y i n g   the   p r e s e n t   a p p l i c a t i o n .   P a r t   o f  

a  s h e e t ,   u n f o l d e d   b u t   c r e a s e d ,   i s   shown  f o r   t h i s   l i d   i n  

F i g .   l a .   A f t e r   i t   h a s   b e e n   f o l d e d   by  h a n d   by  a n  

o p e r a t i v e ,   i t   h a s   t h e   shape   shown  in  p e r s p e c t i v e   in  F i g .  

l b ;   t h e   e d g e s   of   t h e   c a r d b o a r d   s h e e t   a r e   t h u s   b e n t  

downward   f rom  t h e   t o p   of   t he   l i d   to   form  the   s i d e s .   T h e  

c o m p l e t e   l i d   i s   shown  ( u p s i d e   down)  in   F i g .   l c .   I t   c a n  

be  seen   t h a t   t he   f o u r   l o n g   f o l d   l i n e s   p a r a l l e l   to  t h e  



e d g e s   a r e   f o r m e d   in   one  s i d e   of   t h e   s h e e t   w h i l e   t he   s h o r t  

d i a g o n a l   f o l d   l i n e s   a t   e a c h   c o r n e r   a r e   f o r m e d   in   t h e  

o t h e r   s i d e .  

The  o b j e c t   o f   t h e   i n v e n t i o n   i s   to   p r o v i d e   a p p a r a t u s  

w h i c h   can  q u i c k l y   and   a c c u r a t e l y   make  t h e   r e q u i r e d  

c r e a s e s   in   a  s h e e t   o f   c a r d b o a r d ,   e . g .   f o r   a  l i d   a s  

d e s c r i b e d   a b o v e .   P r e f e r a b l y   t h e   a p p a r a t u s   can   w i t h i n  

c e r t a i n   l i m i t s   make  a  l a r g e   number   o f   s i z e s   o f   l i d s   o u t  

o f   c a r d b o a r d   s h e e t s   o f   v a r y i n g   d i m e n s i o n s .  

The  a p p a r a t u s   a c c o r d i n g   to  t h e   i n v e n t i o n   h a s   a n  

u p r i g h t   s u p p o r t   s u r f a c e   f o r   t h e   s h e e t   a  c o n v e y o r ,  

p r e f e r a b l y   h o r i z o n t a l l y   w o r k i n g ,   w h i c h   t r a n s p o r t s   t h e  

s h e e t   of   c a r d b o a r d   in   u p r i g h t   c o n d i t i o n   to   t h e   s u p p o r t  

s u r f a c e ,   a  t r a c k   or   u n d e r l a y e r   o f   r e s i l i e n t   m a t e r i a l  

a d j a c e n t   t h e   s u p p o r t   s u r f a c e   and  a  p r e s s u r e   w h e e l   w i t h  

s h a r p   ( b u t   p r e f e r a b l y   r o u n d e d )   c r e a s i n g   p e r i p h e r y   w h i c h  

i s   m o v a b l e   a l o n g   t h e   t r a c k .   P r e f e r a b l y   t h e   a p p a r a t u s   h a s  

a  c o n t a c t - s e n s i n g   m e c h a n i s m   to  d e t e r m i n e   t h e   d i m e n s i o n s  

o f   t h e   c a r d b o a r d   s h e e t   on  t h e   s u p p o r t   s u r f a c e .   A  f u r t h e r  

f e a t u r e   i s   a  s u c t i o n   pad  w h i c h   can  be  moved  v e r t i c a l l y  

and  h o r i z o n t a l l y   o v e r   t h e   s u p p o r t   s u r f a c e   in  o r d e r   t o  

p i c k   up  t h e   c a r d b o a r d   s h e e t   and  d i s p l a c e   i t   to   b r i n g   i t  

to   t h e   d e s i r e d   p o s i t i o n   w h e r e   i t   o v e r l a p s   t h e   r e s i l i e n t  

t r a c k ,   t h i s   s u c t i o n   pad   b e i n g   a l s o   r o t a t a b l e ,   p r e f e r a b l y  

s t e p w i s e   t h r o u g h   90°   s t e p s   in   o r d e r   to  p e r m i t   t h e   s h e e t  



to  be  c r e a s e d   a l o n g   f o u r   e d g e s .   A n o t h e r   f e a t u r e   i s   a  

c r e a s i n g   t o n g s   a r r a n g e d   to  o p e r a t e   on  the   o t h e r   s i d e   o f  

t h e   s h e e t   f rom  t he   c r e a s i n g   w h e e l .  

P r e f e r a b l y ,   t h e r e   a r e   c o n t r o l   means   w h i c h ,   f rom  t h e  

o u t p u t   of   t h e   c o n t a c t   s e n s i n g   m e a n s ,   d e t e r m i n e   t h e  

p o s i t i o n   of   t h e   c e n t r e   of   t h e   s h e e t   and  move  t h e   s u c t i o n  

pad  to  t h a t   p o s i t i o n   to  p i c k   up  t he   s h e e t .  

The  d i m e n s i o n s   of   t he   s u r f a c e   of   a  s t a c k   of   t i n -  

p l a t e   can  v a r y   f rom  500  to   1000  mm,  in  s t e p s   of   1  mm. 

E f f o r t s   h a v e   b e e n   made  to  s t a n d a r d i s e   t he   t i n - p l a t e  

d i m e n s i o n s ,   b u t   e v e n   so  t he   d i m e n s i o n s   of  t h e   s h e e t   o f  

c a r d b o a r d   f rom  w h i c h   t h e  l i d ,   w h i c h   i s   l a t e r   t o  b e   p l a c e d  

on  the   s t a c k   o f   p l a t e ,   i s   f o l d e d ,   a r e   much  e a s i e r   t o  

s t a n d a r d i s e .   F o r   e x a m p l e ,   i t   may  be  p o s s i b l e   to  a c h i e v e  

a  l i m i t e d   n u m b e r   of   f i x e d   f o r m a t s   f o r   t he   s h e e t ,   e . g .   1 0 ;  

t he   a p p a r a t u s   of   t h e   i n v e n t i o n   can  be  c a p a b l e   of   r a p i d  

a d j u s t m e n t   f o r   a l l   f o r m a t s   w h i c h  o c c u r ,  b o t h   of   c a r d b o a r d  

s h e e t s   and  t h e   l i d s   f o r m e d   f rom  t h e m .  

The  p r e - c r e a s i n g   of  t he   f o l d   l i n e s   in   t he   c a r d b o a r d  

s h e e t   i s   a c h i e v e d   in  t he   a p p a r a t u s   w i t h o u t   r e m o v a l   o f  

m a t e r i a l ;   t h u s   a  l i d   can  be  f o l d e d   f rom  t he   c a r d b o a r d  

s h e e t   w i t h o u t   m a k i n g   n o t c h e s   a t   t h e   c o r n e r s   and  t h e  

c r e a s i n g   may  be  p e r f o r m e d   w i t h o u t   s i g n i f i c a n t l y   b r e a k i n g  

or   b r u i s i n g   t h e   f i b r e s   of   t he   c a r d b o a r d .  

A  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n ,   d i s p l a y i n g  



f u r t h e r   o p t i o n a l   c h a r a c t e r i s t i c s   and  a d v a n t a g e s   o f   t h e  

i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w   by  way  of   n o n -  

l i m i t a t i v e   e x a m p l e   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g  

d r a w i n g s .  

In  t h e   d r a w i n g s ; -  

F i g s .   l a ,   lb  and  l c   s h o w  a   c r e a s e d   s h e e t   and  t he   l i d  

w h i c h   i s   to   be  made  f rom  i t ,   and  h a v e   b e e n   d e s c r i b e d  

a b o v e .  

F i g .   2  shows   t h e   p r i n c i p l e   o f   t h e   c r e a s i n g   w h e e l   o f  

t h e   a p p a r a t u s   e m b o d y i n g   t h e   i n v e n t i o n .  

F i g .   3  shows   s c h e m a t i c a l l y   t h e   c r e a s i n g   s t e p   and  t h e  

r e s u l t   a c h i e v e d .  

F i g .   4  shows   t h e   p r i n c i p l e   o f   t h e   h o r i z o n t a l  

t r a n s p o r t   o f   t h e   c a r d b o a r d   s h e e t   b e i n g   c a r r i e d   i n t o   t h e  

a p p a r a t u s   by   t h e   c o n v e y o r .  

F i g .   5  shows   t h e   p r i n c i p l e   o f   d i s p l a c e m e n t   o f   t h e  

s h e e t   on  t h e   s u p p o r t   s u r f a c e .  

F i g .   6  shows   s c h e m a t i c a l l y   t h e   c r o s s - s e c t i o n   of   t h e  

s u c t i o n   pad   o f   t h e   a p p a r a t u s .  

F i g .   7  i s   a  g e n e r a l   s i d e   e l e v a t i o n   of   t h e   a p p a r a t u s  

e m b o d y i n g   t h e   i n v e n t i o n .  

F i g .   8  i s   a  f r o n t   e l e v a t i o n   o f   t h e   a p p a r a t u s  

e m b o d y i n g   t h e   i n v e n t i o n .  

F i g .   9  i s   a  s c h e m a t i c   d r a w i n g   of  t he   c r e a s i n g   t o n g s  

o f   t h e   a p p a r a t u s .  



The  a p p a r a t u s   of   t he   d r a w i n g s   i s   p a r t i c u l a r l y  

a d a p t e d   f o r   t he   p r o d u c t i o n   of   the   f o l d   l i n e s   f o r   t he   l i d  

shown  in  F i g .   1,  a l r e a d y   d e s c r i b e d .   In  t he   a p p a r a t u s ,  

t h e   p r o d u c t i o n   of   e a c h   c r e a s e   in  one  s i d e   of   t h e   s h e e t   o f  

c a r d b o a r d   i s   a c h i e v e d   by  m e a n s   of   t he   c r e a s i n g   w h e e l   2 4  

shown  in  F i g .   2.  The  s h e e t   20  shown  in   t h i s   f i g u r e   h a s   a  

r e c t a n g u l a r   s h a p e ,   and  a  c r e a s e   21  i s   made  p a r a l l e l   t o  

e a c h   of  t he   s i d e s .   F o r   t h i s   p u r p o s e   a  r e s i l i e n t   t r a c k   o f  

e l a s t o m e r i c   m a t e r i a l   22  i s   u s e d   as   a  b a c k i n g   f o r   t h e  

c a r d b o a r d ,   e . g .   h a r d   r u b b e r   w i t h   a  h a r d n e s s   o f   60°  to  7 0 °  

s h o r e ,   a t  2 2 .   The  c r e a s i n g   w h e e l   24  i s   m o u n t e d   on  a  

s p i n d l e   23,  and  h a s   a t   i t s   p e r i p h e r y   a  s h a r p   edge   25  w i t h  

a  t a p e r   a n g l e   of   a b o u t   3 0 ° .   The  c r e a s i n g   w h e e l   i s  

p r e f e r a b l y . , m a d e   of   a  s u i t a b l e   p l a s t i c s   m a t e r i a l ,   and ,   f o r  

e x a m p l e ,   h a s   a  d i a m e t e r   of  32  cm.  The  edge   25  h a s   a  

r o u n d i n g   r a d i u s   o f   lmm.  The  p r e s s u r e   e x e r t e d   b e t w e e n   t h e  

w h e e l   24  and  t he   c a r d b o a r d   i s   p r e f e r a b l y   a t   l e a s t   100  k g ,  

in   t he   e m b o d i m e n t   b e i n g   a b o u t   200  kg,   or   e v e n   250  k g .  

In  F i g .   3  t h e   r u b b e r   t r a c k   of   u n d e r l a y e r   22  i s   a g a i n  

shown  w i t h   t he   c r e a s i n g   w h e e l   24  h a v i n g   i t s   r o u n d e d   e d g e  

25.  F i g .   3b  shows  how  d e e p l y   t he   c r e a s i n g   whee l   p r e s s e s  

i n t o   the   t r a c k   22  t a k i n g   t he   c a r d b o a r d   s h e e t   w i t h   i t   a n d  

d e f o r m i n g   i t   i n t o   a  c r e a s e d   f o l d   l i n e   ( F i g .   3 c ) .   In  t h i s  

way  the   c a r d b o a r d   can  be  e a s i l y   and  t i g h t l y   a p p l i e d   l a t e r  

to  a  s t a c k   of  t i n - p l a t e   s h e e t s ,   t he   b e n t   c a r d b o a r d   b e i n g  



shown  by  F i g .   3 d .  

A  d i a g o n a l   c o r n e r   c r e a s e   l i n e   h a s   to  be  made  a t   e a c h  

o f   t h e   f o u r   c o r n e r s   of   t h e   c a r d b o a r d   s h e e t   on  t h e   o t h e r  

s i d e   f rom  t h e   l i n e s   21,   to  e n a b l e   t h e   c a r d b o a r d   s h e e t   t o  

be  f o l d e d   i n t o   a  l i d ,   as   d i s c u s s e d   a b o v e   in  c o n n e c t i o n  

w i t h   F i g .   l b .   T h i s   i s   done   by  t h e   c r e a s i n g   t o n g s ,  

d e s c r i b e d   b e l o w .  

A f t e r   t h u s   d e s c r i b i n g   t h e   p r i n c i p l e s   o f   t h e   c r e a s i n g  

o f   a  c a r d b o a r d   s h e e t ,   t h e   a p p a r a t u s   w i l l   n o w  b e   d e s c r i b e d  

in   more   d e t a i l   w i t h   r e f e r e n c e   to  F i g u r e s   4  to   9.  F i g .   4  

shows  t h e   h o r i z o n t a l   c o n v e y o r   w h i c h   b r i n g s   t h e   s h e e t   i n t o  

p o s i t i o n   on  t h e   s u p p o r t   s u r f a c e   or   p a n e l   d e s c r i b e d   b e l o w ,  

and  shows   how  a  v e r t i c a l   s h e e t   20  o f   c a r d b o a r d   i s  

p r o p e l l e d   b e t w e e n   t he   c o n t i n u o u s l y   d r i v e n   t o o t h e d   b e l t   4 0  

and   a  s e t   o f   r o l l e r s   41  and   42  w h i c h   h o l d   t h e   c a r d b o a r d  

s h e e t   20  a g a i n s t   t h e   t o o t h e d   b e l t   40,   u n t i l   t h e   s h e e t  

comes   a g a i n s t   a  f i x e d   s t o p   43;  a t   t h i s   p o i n t ,   e i t h e r  

m e c h a n i c a l l y   o r   u s i n g   a  p h o t o - e l e c t r i c   c e l l ,   i t   i s  

a r r a n g e d   t h a t   t h e   r o l l e r s   41  and  42  s t o p   t h e i r   p r e s s i n g  

a c t i o n ,   so  t h a t   t h e   s h e e t   comes   to   r e s t .   The  r o l l e r s   4 1  

and  42  r e t r a c t   to   t h e   p o s i t i o n   shown  by  t h e   b r o k e n   l i n e s .  

The  d i m e n s i o n s   o f   t h e   s h e e t   o f   c a r d b o a r d   so  i n s e r t e d  

m u s t   now  be   d e t e r m i n e d ,   b e f o r e   t h e   c r e a s e   l i n e s   can   b e  

f o r m e d .   The  d i m e n s i o n s   o f   t h e   c a r d b o a r d   s h e e t   may  l i e  

b e t w e e n   750  and  1260  mm  and  t y p i c a l l y   come  in  a  t o t a l   o f  



10  s t a n d a r d i z e d   f o r m a t s .   The  c a r d b o a r d   t y p i c a l l y   a l s o  

h a s   a  t h i c k n e s s   of   2  mm  or  l e s s   and  a  w e i g h t   o f   800  t o  

1000  g /m2 .   When  t h e   d i m e n s i o n s   of   t he   c a r d b o a r d   s h e e t  

a r e   d e t e r m i n e d   and  t h e   d i m e n s i o n s   of   t h e   p l a t e   t o  b e  

p a c k a g e d   a r e   k n o w n ,   t h e   p o s i t i o n s  o f   t h e   f o l d - l i n e s   a n d  

t h e   w i d t h   of   t he   d o w n w a r d l y   e x t e n d i n g   s i d e s   o f   t h e   l i d   t o  

be  made  a r e   f i x e d .  T h e   a p p a r a t u s   h a s   c o n t a c t   s e n s o r s  

w h i c h   move  to  e n g a g e   t h e   s h e e t   e d g e s ,   to   d e t e r m i n e   i t s  

s i z e .  

B e f o r e   t he   f o l d - l i n e s   a r e   c r e a s e d   in   t h e   c a r d b o a r d  

as   shown  in  F i g .   2  and   F i g .   3,  t h e   p o s i t i o n   o f   i t s   c e n t r e  

i s   c a l c u l a t e d   by  c o n t r o l   means   ( n o t   shown)  f rom  t h e  

o u t p u t   o f   t he   c o n t a c t   s e n s o r s .   I t   m u s t   be  a s s u m e d   t h a t  

t h i s   c e n t r e   c o i n c i d e s   w i t h   t h e   c e n t r e - o f - g r a v i t y   of   t h e  

s h e e t .  

The  p r i n c i p l e   of   o p e r a t i o n   of   t h e   a p p a r a t u s   i s   t o  

d i s p l a c e   t he   c a r d b o a r d   s h e e t   in  i t s   own  p l a n e   by  p i c k i n g  

i t   up  a t   i t s   c e n t r e - o f - g r a v i t y   u s i n g   a  s u c t i o n   pad  s u c h  

as   a  vacuum  d i s c .   Such  a  d i s c   i s   shown  in  F i g .   6,  w h i c h  

i l l u s t r a t e s   how  t h e   s h e e t   of   c a r d b o a r d   20  can  be  p i c k e d  

up  by  a  f l a t   v a c u u m   d i s c   60  h a v i n g   an  a n n u l a r   s e a l   61  o f  

s o f t   r u b b e r   and  a  c e n t r a l   r e c e s s   c o n n e c t e d   v i a   a  d u c t   62  

to  a  vacuum  s o u r c e .   T h i s   vacuum  d i s c   c a n ,   as   s h o w n  

s c h e m a t i c a l l y   in  F i g .   5,  be  moved  o v e r   t he   c a r d b o a r d  

s h e e t   u n t i l   i t   r e a c h e s   t h e   c e n t r e - o f - g r a v i t y   of   t h i s  



s h e e t ,   and  can   t h e n   be  e n g a g e d   w i t h   t h e   c a r d b o a r d   s h e e t  

20.   T h e s e   m o v e m e n t s   a r e   c o n t r o l l e d   by  t h e   c o n t r o l   m e a n s .  

The  vacuum  d i s c   i s   t h e r e f o r e   m o v a b l e   in   a  h o r i z o n t a l  

d i r e c t i o n   and  a l s o   v e r t i c a l l y ,   and  can   a l s o   be  r o t a t e d  

a r o u n d   i t s   a x i s ,   a s   shown  in  F i g .   5,  in   o r d e r   to  r o t a t e  

t h e   s h e e t   w h i c h   h a s   b e e n   p i c k e d   up  by  i t .  

The  i l l u s t r a t e d   a p p a r a t u s   t h u s   r e q u i r e s   o n l y   o n e  

c r e a s i n g   w h e e l   f o r   m a k i n g   f o u r   c r e a s e s   in   a  s h e e t   o f  

c a r d b o a r d ,   and  in   o p e r a t i o n   t h e   s h e e t   i s   r o t a t e d   by  t h e  

s u c t i o n   pad  in   i t s   own  p l a n e   r e l a t i v e   to  t h i s   w h e e l   s o  

t h a t   t h e   c r e a s e s   a r e   f o r m e d   in   t h e   c o r r e c t   p l a c e s   on  t h e  

c a r d b o a r d   s h e e t .   The  s h e e t   i s   t h u s   c r e a s e d   in  f o u r   s t e p s  

by   s u c c e s s i v e   s t e p w i s e   r o t a t i o n s   t h r o u g h   9 0 ° .  

As  d i s c u s s e d   p r e v i o u s l y ,   a  s h o r t   d i a g o n a l   f o l d   l i n e  

i s   a l s o   made  in   e a c h   c o r n e r   of   t h e   s h e e t   as   f a r   as  t h e  

n e a r b y   i n t e r s e c t i o n   o f   t h e   two  l o n g   c r e a s e   l i n e s   in   t h e  

r e a r   f a c e   of   t h e   s h e e t .   T h i s   i s   done   u s i n g   a  c r e a s i n g  

t o n g s ,   w h i c h   m a k e s   a  f o l d   a t   a b o u t   10°  o u t   of   t he   p l a n e  

of   t he   s h e e t .   The  p r i n c i p l e   of   o p e r a t i o n   o f   t he   c r e a s i n g  

t o n g s   i s   shown  in   F i g .   9.  The  c r e a s i n g   t o n g s   h a s   two  j a w s  

90  and  91,  w h i c h   r e c e i v e   t he   c a r d b o a r d   s h e e t   20  and  a r e  

h i n g e d   a t   t h e   f i x e d   p i v o t   92.  The  j aws   a r e   p u l l e d  

t o g e t h e r   by  a  l e v e r   s y s t e m   93,   94,  95,  96  w h i c h   i s  

o p e r a t e d   by  a  p i s t o n - a n d - c y l i n d e r   u n i t   97.   The  f o r c e  

a p p l i e d   to   t h e   s h e e t   i s   p r e f e r a b l y   a t   l e a s t   1000  kg  a n d  



m a y  b e   a b o u t   2500  k g .  

S i n c e   t he   c r e a s e   l i n e   f o r m e d   by  t h e   c r e a s i n g   t o n g s  

d o e s   no t   a l w a y s   h a v e   to   e x t e n d   a t   4 5 °  t o   t he   s h e e t   e d g e s ,  

t h e   c r e a s i n g   t o n g s   a r e   p r e f e r a b l y   a d j u s t a b l e   in  t h i s  

r e s p e c t .   The  c o r n e r   c r e a s e   i s   in  e a c h   c a s e   f o r m e d  b e f o r e  

t he   c a r d b o a r d   s h e e t   i s   r o t a t e d   to  t h e   n e x t   p o s i t i o n ,   a s  

d e s c r i b e d   a b o v e .  

The  a p p a r a t u s   i s   shown  in  f u l l   in   F i g s .   7  and  8 ,  

r e s p e c t i v e l y   in   s i d e   and  f r o n t   e l e v a t i o n .   In  t h e s e  

f i g u r e s   t h e   s h e e t   of   c a r d b o a r d   w h i c h   i s   b e i n g   c r e a s e d   i s  

o m i t t e d   f o r   c l a r i t y .  

The  s u p p o r t   p a n e l   i s   s l i g h t l y   t i l t e d   b a c k   f rom  t h e  

v e r t i c a l   as   a p p e a r s   f rom  F i g .   7,  in  o r d e r   to  a l l o w   t h e  

i n s e r t e d   c a r d b o a r d   to  l i e   e a s i l y .   The  c a r d b o a r d   i s   m o v e d  

by  t he   h o r i z o n t a l   c o n v e y o r   as   d e s c r i b e d   a b o v e   to  a  s t o p  

and  t h e n   comes   to   r e s t .   A  p l o t t i n g   f r a m e   ( n o t   s h o w n )  

f o r m s   the   d i m e n s i o n   d e t e r m i n i n g   m e a n s   d e s c r i b e d   a b o v e   a n d  

i s   m o u n t e d   o v e r   t h e   s u p p o r t   p a n e l   h a v i n g   two  m u t u a l l y  

o r t h o g o n a l   o p e r a t i o n a l   c o - o r d i n a t e s ,   as   shown  in  F i g .   5 .  

The  r o t a t a b l e   v a c u u m   d i s c   60  i s   shown  and  t h i s   can  b e  

moved  b o t h   h o r i z o n t a l l y   and  v e r t i c a l l y ,   and  can  a l s o  

r o t a t e   a b o u t   i t s   own  a x i s .   A l l   m o v e m e n t s   a r e   c o n t r o l l e d  

by  the   c o n t r o l   m e a n s   w h i c h   t a k e s   t he   form  of   a  

m i c r o p r o c e s s o r ,   n o t   shown.   The  r o t a t i o n   of   t he   v a c u u m  

d i s c   60  i s   a l w a y s   a n t i c l o c k w i s e   a t   a  r a t e   of  90°  p e r  



s e c o n d .   I t s   v e r t i c a l   d i s p l a c e m e n t   o c c u r s   a t   a  s p e e d   o f  

0 . 2 5   m / s e c .  

The  r e s i l i e n t   t r a c k   22  i s   l o c a t e d   a t   one  edge   o f   t h e  

s o m e w h a t   t i l t e d   s u p p o r t   p a n e l .   The  c r e a s i n g   whee l   24  i s  

m o u n t e d   on  a  h o l d e r   80  w h i c h   can   be  moved  up  and  down  b y  

a  c a r r i a g e   81.   The  e x t r e m i t i t e s   o f   t h e   t r a c k   22  a r e  

b e v e l l e d ,   as   may  be  s een   a t   26,  27,   so  t h a t   t h e   c r e a s i n g  

w h e e l   24  e f f e c t s   a  c r e a s e   in   t h e   c a r d b o a r d   s h e e t   w i t h  

more  c e r t a i n t y   ( s e e   F i g .   2  and  F i g .   3 b ) .   The  c r e a s i n g  

t o n g s   i s   i n d i c a t e d   in   F i g .   8  s c h e m a t i c a l l y   by  r e f e r e n c e  

n u m b e r   8 6 .  

By  t h e   t e r m   " c a r d b o a r d " ,   we  mean  a l s o   s i m i l a r   b o a r d  

m a t e r i a l s ,   s u c h   as   p a s t e b o a r d .  



1.  A p p a r a t u s   f o r   c r e a s i n g   f o l d - l i n e s   in   a  s h e e t   o f  

c a r d b o a r d ,  

c h a r a c t e r i s e d   by  an  u p r i g h t   s u p p o r t   s u r f a c e   f o r   t h e  

c a r d b o a r d   s h e e t ,   a  c o n v e y o r   ( 4 0 , 4 1 , 4 2 )   f o r   b r i n g i n g   t h e  

s h e e t   in  an  u p r i g h t   p o s i t i o n   a g a i n s t   t he   s u p p o r t   s u r f a c e ,  

a  r e s i l i e n t   t r a c k   (22)   a d j a c e n t   t he   s u p p o r t   s u r f a c e ,   a  

p r e s s i n g   w h e e l   (24)   h a v i n g   a  t a p e r e d   p e r i p h e r y   ( 2 5 )  

f o r m i n g   a  c r e a s i n g   edge   a r r a n g e d   to  move  a l o n g   s a i d   t r a c k  

so  as   to  form  a  c r e a s e d   f o l d   l i n e   in  a  f r o n t   s i d e   of  t h e  

s h e e t   when  the   s h e e t   i s   i n t e r p o s e d   b e t w e e n   t h e   w h e e l   ( 2 4 )  

and  t h e   t r a c k   ( 2 2 ) ,   a  s u c t i o n   pad  (60)  f o r   e n g a g i n g   a n d  

p i c k i n g   up  t h e   s h e e t   on  t he   s u p p o r t   s u r f a c e   and   m o v a b l e  

h o r i z o n t a l l y   and  v e r t i c a l l y   so  as  to  b r i n g   t h e   s h e e t   i n t o  

t h e   d e s i r e d   p o s i t i o n   f o r   c r e a s i n g   on  t h e   s a i d   t r a c k   a n d  

r o t a t a b l e   so  as  to  r o t a t e   t he   s h e e t   in  i t s   p l a n e   in  o r d e r  

t h a t   f o l d   l i n e s   a t   a n g l e s   to  e a c h   o t h e r   can   be  c r e a s e d   i n  

t he   s h e e t ,   and  c r e a s i n g   t o n g s   (86)   a r r a n g e d   to  e n g a g e   t h e  

r e a r   s i d e   of   t he   s h e e t   to  form  c r e a s e s   t h e r e i n .  

2.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  h a v i n g   m e a s u r i n g  

m e a n s   i n c l u d i n g   a t   l e a s t   one  c o n t a c t   s e n s o r   f o r  

d e t e r m i n i n g   the   d i m e n s i o n s   of   t he   s h e e t   and  c o n t r o l   m e a n s  

a d a p t e d   to  b r i n g   s a i d   s u c t i o n   pad  (60)   to   t he   c e n t r e   o f  

t h e   s h e e t   as  d e t e r m i n e d   f rom  the   d i m e n s i o n s   t h e r e o f ,   i n  

o r d e r   to  p i c k   up  t h e   s h e e t .  



3.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2  w h e r e i n  

t h e   c r e a s i n g   t o n g s   (86)   i s   a d j u s t a b l e   so  as   to  v a r y   t h e  

d i r e c t i o n   o f   t h e   c r e a s e   f o r m e d   by  t h e   t o n g s   in  t h e   s h e e t .  

4.  A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1  to   3 

w h e r e i n   t h e   s a i d   c o n v e y o r   c o m p r i s e s   a  t o o t h e d   b e l t   ( 4 0 )  

a r r a n g e d   to  e n g a g e   t h e   s h e e t .  

5.  A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1  to   4  

w h e r e i n   t h e   s u c t i o n   pad  (60)   i s   in   t he   form  of  a  d i s c  

h a v i n g   a  s u r f a c e   r e g i o n   to   w h i c h   a  vacuum  s o u r c e   i s  

c o n n e c t e d .  

6.  A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1  to   5 

w h e r e i n   t h e   c r e a s i n g   w h e e l   (24)   i s   a r r a n g e d   to  a p p l y   a  

f o r c e   o f   a t   l e a s t   100  kg  to  t h e   s h e e t   w h e r e   s u p p o r t e d   b y  

t h e   s a i d   t r a c k   ( 2 2 ) .  

7.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of   c l a i m s   1  to   6 

w h e r e i n   t h e   c r e a s i n g   t o n g s   (86)   i s   a d a p t e d   to  b e n d   a  

p o r t i o n   o f   t h e   s h e e t   by  a b o u t   10°  o u t   of   t h e   g e n e r a l  

p l a n e   of   t h e   s h e e t   and  i s   a d a p t e d   to   a p p l y   a  g r i p p i n g  

f o r c e   o f   a t   l e a s t   1000  kg  to   t h e   s h e e t .  
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