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©  Apparatus  for  shingling  sheets  in  a  stack. 

The  stack  (10)  to  be  shingled  is  positioned  and  held  con- 
forming  about  a  high  friction  roller  (14)  by  an  endless  pressure 
belt  (20)  mounted  on  two  spaced  idle  pulleys  (22,  24)  and  a 

tensioning  pulley  (34).  Rotation  of  roller  (14)  while  stack  (10)  is 
so  held  drives  stack  (10)  from  support  (6)  to  support  (8)  and 
produces  equal  edge  separation  of  the  sheets  in  stack  (10). 



T e c h n i c a l   F i e l d  

T h i s   i n v e n t i o n   r e l a t e s   to   s h e e t   s e p a r a t i o n .   More  p a r t i c u l a r -  

l y ,   i t   r e l a t e s   to  p r o v i d i n g   u n i f o r m   e d g e   s e p a r a t i o n   of  a l l  

s h e e t s   in   a  s t a c k .  

S h i n g l i n g   as  a  m e t h o d   of  s h e e t   s e p a r a t i o n   i s   k n o w n .   F o r  

i n s t a n c e   i n   U .S .   P a t e n t   3 , 0 0 8 , 7 0 9   to   B u s l i k ,   a s s i g n e d   to   t h e  

same  a s s i g n e e   as  t h e   p r e s e n t   i n v e n t i o n ,   t h e r e   i s   d i s c l o s e d   a  

s h i n g l e r   w h e e l   t h e   a c t i o n   of  w h i c h   c a u s e s   a  p l u r a l i t y   of  t h e  

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

in   v a r y i n g   d e g r e e s   a r o u n d   t h e   a x i s   of  w h e e l   r o t a t i o n .   S h i n g -  
l e r   w h e e l s   t h e   a c t i o n   of  w h i c h   r e s u l t s   in   t h e   u p p e r m o s t  
s h e e t s   i n   s t a c k   b e i n g   d i s p l a c e d   in   a  d i r e c t i o n   p e r p e n d i c u l a r  
to   t h e   a x i s   of  w h e e l   r o t a t i o n   a r e   a l s o   known  in  t h e   a r t .  

S h i n g l i n g   w i t h   w h e e l s   of  e i t h e r   of  t h e   two  a b o v e   r e f e r e n c e d  

t y p e s   a f f e c t s   o n l y   t h o s e   s h e e t s   c l o s e s t   to   t h e   s h i n g l i n g  

w h e e l ,   and  t h e n   o n l y   to  v a r y i n g   a m o u n t s .   The  i n d e n t a t i o n   i n  

t h e   s t a c k   r e s u l t i n g   f rom  s h i n g h e r   w h e e l   c o n t a c t   d e c a y s   a s  
t h e   d i s t a n c e   f r o m   t h e   w h e e l   i n c r e a s e s .   S h i n g l i n g   w i t h   t h e s e  

k i n d s   of   w h e e l s   r e q u i r e s   r e p e a t e d   a p p l i c a t i o n s   of  t h e   s h i n g -  
l e r   w h e e l   to   t h e   s t a c k .   U s i n g   t h e s e   k i n d s   of  s h i g l e r   w h e e l s  

o f t e n   t i m e s   r e q u i r e s   v a r i o u s   o t h e r   means   f o r   r e s t r a i n i n g  

s u b s e q u e n t   s h e e t s   and  f o r   r e a l i g n i n g _ t h e   s t a c k   p r i o r   to   t h e  

n e x t   s h i n g l e r   w h e e l   c o n t a c t .  

I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   to   s i m p l i f y   s h e e t   s e p a -  
r a t i o n .  

I t   i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   to   u n i f o r m l y   s e p a -  

r a t e  a l l   s h e e t s   in   a  s t a c k   in   one  c y c l e   of  o p e r a t i o n .  



In  a c c o r d a n c e   w i t h   t h e   p r e s e n t   i n v e n t i o n ,   a p p a r a t u s   i s  

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

c y c l e   of   o p e r a t i o n .   S h e e t s   so  s e p a r a t e d   may  s u b s e q u e n t l y   b e  

p i c k e d   and  f e d   in   any  d i r e c t i o n   to  any  o p e r a t i o n   r e q u i r i n g  

c u t   s h e e t s   s e r i a t i m .  

In  an  e x e m p l a r y   e m b o d i m e n t   of   t h e   i n v e n t i o n ,   a  s t a c k   of  c u t  

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

of   a  h i g h   f r i c t i o n   s h i n g l e r   r o l l e r   by  a t   l e a s t   a  p a i r   o f  

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

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

s h i n g l e r   r o l l e r   w h i l e   t h e   s t a c k   of   s h e e t s   i s   so  h e l d   c a u s e s  

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

r e s u l t   t h a t   a t   t h e   c o m p l e t i o n   of  i t s   p a s s a g e   o v e r   t h e   s h i n g l e r  

r o l l e r   t h e   e n t i r e   s t a c k   i s   u n i f o r m l y   s e p a r a t e d .   The  a m o u n t  

of   u n i f o r m   s e p a r a t i o n   b e t w e e n   s h e e t s   i s   b e l i e v e d   to   be  a  

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

r o l l e r .   The  l a r g e r   t h e   d i a m e t e r   of  t h e   r o l l e r ,   t h e   s m a l l e r  

i s   t h e   a m o u n t   of   s e p a r a t i o n   so  l o n g   as  t h e   f e e d   b e l t   a n d  

h i g h   f r i c t i o n   s h i n g l e r   r o l l e r   t r a v e l   a t   t h e   same  v e l o c i t y   i n  

t h e   same  d i r e c t i o n .  

The  f o r e g o i n g   and  o t h e r   o b j e c t s ,   f e a t u r e s   and  a d v a n t a g e s  

w i l l   b e c o m e   a p p a r e n t   f r o m   t h e   f o l l o w i n g   more   p a r t i c u l a r  

d e s c r i p t i o n   of  a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n   a s  

i l l u s t r a t e d   in   t h e   a c c o m p a n y i n g   d r a w i n g .  

B r i e f   D e s c r i p t i o n   of   t h e   D r a w i n g s  

F i g u r e   1  shows   a  s i d e   v i e w   of   a p p a r a t u s   f o r   u n i f o r m l y   s e p a -  

r a t i n g   a  s t a c k   of  s h e e t s .  

F i g u r e   2  shows   t h e   a p p a r a t u s   of   f i g u r e   1  in   i t s   o p e r a t i v e  

p o s i t i o n .  

F i g u r e   3  shows   t h e   a p p a r a t u s   of   f i g u r e   1  a t   c o m p l e t i o n   o f  

one   c y c l e   of   o p e r a t i o n .  



F i g u r e   4  i s   a  t o p   v i e w   of  t h e   a p p a r a t u s   of  f i g u r e   3 .  

D e s c r i p t i o n   of   a  P r e f e r r e d   E m b o d i m e n t  

R e f e r r i n g   now  to  f i g u r e   1,  t h e r e   i s   shown  a  s i d e   v i e w   o f  

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

s h e e t s .   Beds  6  and  8  a r e   p r o v i d e d   to  s u p p o r t   t h e   s t a c k   10  

b e f o r e ,   d u r i n g   and  a f t e r   s e p a r a t i o n .   High   f r i c t i o n   s h i n g l e r  

r o l l e r   14  i s   m o u n t e d   f o r   r o t a t i o n   a b o u t   s h a f t   16.  C l a m p  

a s s e m b l y ,   g e n e r a l l y   d e s i g n a t e d   by  r e f e r e n c e   n u m e r a l   1 8 ,  

i n c l u d e s   e n d l e s s   f e e d   b e l t   20  m o u n t e d   a b o u t   f i x e d   p u l l e y s   22  

and  24  and  f l o a t i n g   p u l l e y   26.  P u l l e y s   22  and  24  a r e   r o t a t a -  

b l y   m o u n t e d   on  s h a f t s   28  and  30,  r e s p e c t i v e l y ,   w h i c h   s h a f t s  

a r e   a t t a c h e d   to   l i n k   member   32.  P u l l e y   26  i s   m o u n t e d   on  s t u d  

34  w h i c h   i s   f l o a t i n g l y   m o u n t e d   v i a   s p r i n g   36  l o a d e d   arm  38  

on  l i n k   member   32.  Arm  38  i s   p i v o t a l l y   a t t a c h e d   to  l i n k   32  

a t   s t u d   39.  L i n k   member   32  i s   p i v o t a b l e   a b o u t   s h a f t   4 0  

a t t a c h e d   to   f r a m e   42  ( shown  in   f i g u r e   4 ) .  

S p r i n g   44  i s   p r o v i d e d   to   b i a s   l i n k   32  and  t h u s   c l a m p   a s s e m b l y  

18  in   i t s   d o w n w a r d ,   o p e r a t i v e   p o s i t i o n .   G e n e r a l l y   s q u a r e  

a p e r t u r e   46  i s   a l s o   p r o v i d e d   in   l i n k   32  to  be  t h e   c a m m i n g  

s u r f a c e   f o r   e c c e n t r i c   cam  48  on  cam  s h a f t   50  w h i c h   i s   a l s o  

m o u n t e d   on  t h e   f r a m e .   Cam  48  i s   u s e d   to   r a i s e   and  l o w e r   l i n k  

32  a b o u t   p i v o t   s h a f t   40.   I t   i s   to   be  u n d e r s t o o d   t h a t   t h i s  

p a r t i c u l a r   means   f o r   r a i s i n g   and  l o w e r i n g   c l a m p   a s s e m b l y   18 

i s   shown  f o r   i l l u s t r a t i v e   p u r p o s e s   o n l y   and  o t h e r   means   m a y  

be  u s e d   w i t h o u t   d e p a r t i n g   f r o m   t h e   s c o p e   of  t h e   i n v e n t i o n .  

As  i s   a l s o   to   be  u n d e r s t o o d ,   s h a f t   50  w h i c h   t e r m i n a t e s   i n  

knob   52  ( f i g u r e   4)  may  be  r o t a t e d   m a n u a l l y   or   m e c h a n i c a l l y .  

L i n k   32  i s   i n d e n t e d   in   t h e   a r e a   b e t w e e n   p u l l e y s   22  and  24  s o  

t h a t   when  c l a m p   a s s e m b l y   18  i s   l o w e r e d ,   b e l t   20  i s   a b l e   t o  

c o n f o r m   i t s e l f   and  s t a c k   10  a b o u t   t h e  p e r i p h e r y   of  s h i n g l e r  

r o l l e r   14.  T h i s   i n d e n t e d   a r e a   and  f l o a t i n g   p u l l e y   26  c o o p e -  

r a t e  t o   p r o v i d e   c o n t a c t   b e t w e e n   b e l t   20  and  s t a c k s   of  v a r i o u s  

t h i c k n e s s e s .   K n i f e   e d g e   60  shown  in  p h a n t o m ,   i s   p r o v i d e d  f o r  

f a c i l i t a t i n g   p i c k i n g   s e p a r a t e d   s h e e t s .   K n i f e   e d g e   60  may  b e  



s e e n   more   c l e a r l y   in   f i g u r e   4  and  w i l l   be  d e s c r i b e d   h a v i n g  

r e f e r e n c e   t h e r e t o .  

F i g u r e s   2  and  3  show  t h e   a p p a r a t u s   of  f i g u r e   1  i n   s i d e   v i e w .  

F i g u r e   2  i l l u s t r a t e s   t h e   p o s i t i o n   of  t h e   a p p a r a t u s   when  t h e  

s t a c k   10  i s   c l a m p e d   on  s h i n g l e r   r o l l e r   14;  f i g u r e   3  when  t h e  

s t a c k   has   c o m p l e t e l y   t r a v e r s e d   s h i n g l e r   r o l l e r   14.  T h e s e  

f i g u r e s   w i l l   be  r e f e r r e d   to   b e l o w   d u r i n g   t h e   e x p l a n a t i o n   o f  

t h e   o p e r a t i o n   of  t h e   i n v e n t i o n .  

F i g u r e   4  i l l u s t r a t e s   a  t o p   v i e w   of   t h e   a p p a r a t u s   shown  i n  

f i g u r e   1  i n   t h e   p o s i t i o n   shown  i n   f i g u r e   3.  L i k e   r e f e r e n c e  

n u m e r a l s   a r e   u s e d   to   i n d i c a t e   e l e m e n t s   common  to  t h e   f i g u r e s .  

In  f i g u r e   4,  t h e r e   a r e   two  l i n k   m e m b e r s   32  and  a s s o c i a t e d  

c l a m p   a s s e m b l i e s   a r r a n g e d   a t   e i t h e r   end  of  p i v o t   s h a f t   4 0 .  

The  p o s i t i o n   of  l i n k   m e m b e r s   32  on  s h a f t   40  a r e   a d j u s t a b l e  

to  a c c o m o d a t e   p a p e r   of  v a r i o u s   w i d t h s .  

P o s i t i o n e d   i n t e r m e d i a t e   of  l i n k   m e m b e r s   32  on  p i v o t   s h a f t   4 0  

i s   p i v o t a b l e   k n i f e   edge   60  w h i c h   i s   o p e r a b l e   to   p i c k   s h e e t s  

a f t e r   t h e y   h a v e   b e e n   s e p a r a t e d .   K n i f e   edge   60  o p e r a t e s   in   a  

c o n v e n t i o n a l   m a n n e r   and  i s   shown  f o r   p u r p o s e s   of  i l l u s t r a -  

t i o n   o n l y .   I t   i s   a l s o   to  be  n o t e d   t h a t   s h e e t s   s e p a r a t e d   i n  

a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   may  t h e n   be  f e d   in   any  d i r e c -  

t i o n .  

I t   i s   c o n t e m p l a t e d   t h a t   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  

w i l l   o p e r a t e   to   q u i c k l y   and  u n i f o r m l y   s e p a r a t e   a  s t a c k   o f  

s h e e t s   p r i o r   to   t h e   b e g i n n i n g   of  any  f e e d i n g   to   t h e   u t i l i z a -  

t i o n   d e v i c e ,   w h i c h   may  f o r   e x a m p l e   be  a  p r i n t e r   r e q u e s t i n g  

s h e e t s   to   be  f e d   a t   an  i r r e g u l a r   r a t e .  

R e f e r r i n g   to   f i g u r e   1,  a  s t a c k   of  s h e e t s   10  i s   m a n u a l l y  

p l a c e d   as  shown  w i t h   r e s p e c t   to   s h i n g l e r   r o l l e r   1 4 .  

Clamp  a s s e m b l y   18  i s   b r o u g h t   to   i t s   o p e r a t i v e   p o s i t i o n   s h o w n  

in   f i g u r e   2,  m a n u a l l y   or   m e c h a n i c a l l y .  



R o t a t i o n   by  m e a n s   n o t   shown  of  s h i n g l e r   r o l l e r   14  b e g i n s   a n d  

t h e   e d g e s   of  t h e  s h e e t s   i n   s t a c k   10  a r e   u n i f o r m l y   s e p a r a t e d  

as  t h e   s t a c k   moves   f r o m   bed   6  to   bed  8  o v e r   s h i n g l e r   r o l l e r  

14  w h i l e   h e l d   in   c o n f o r m i t y   t h e r e w i t h  b y   c l a m p   a s s e m b l y   1 8 .  

B e l t   20  i s   d r i v e n   t h r o u g h   s t a c k   10  by  s h i n g l e r   r o l l e r   1 4 .  

The  s t a c k   i s   s e p a r a t e d   when  i t   ha s   t r a v e l l e d   to   t h e   p o s i t i o n  

i n d i c a t e d   in   f i g u r e   3,  and  c o n t i n u o u s   r o t a t i o n   of  s h i n g l e r  

14  e n d s .  

K n i f e   e d g e   60  i s   s p r i n g   l o a d e d   down  by  means   n o t   shown  a n d  

s h e e t s   a r e   r e a d y   to   be  p i c k e d   f r o m   t h e   s t a c k .   I n c r e m e n t a l  

r o t a t i o n   of   s h i n g l e r   r o l l e r   14  p e r m i t s   k n i f e   edge   60  to   p i c k  

to  t o p m o s t   s h e e t   as  i t s   t r a i l i n g   edge   s p r i n g s   up .   S t a t e d  

d i f f e r e n t l y ,   f u r t h e r   r o t a t i o n   of  s h i n g l e r   r o l l e r   14  b r i n g s  

t h e   t o p m o s t   s h e e t   o u t   f rom  u n d e r   c l a m p   a s s e m b l y   18,  i n t o   a  

p o s i t i o n   w h e r e   k n i f e   e d g e   60  can   p i c k   i t .   S h e e t s   so  p i c k e d  

may  be  f u r t h e r   t r a n s p o r t e d   in   any  d i r e c t i o n   by  c o n v e n t i o n a l  

m e a n s .  

W h i l e   t h e   i n v e n t i o n   has   b e e n   p a r t i c u l a r l y   shown  and  d e s c r i -  

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

u n d e r s t o o d   by  t h o s e   s k i l l e d   in   t h e   a r t   t h a t   v a r i o u s   c h a n g e s  

in  f o r m   and   d e t a i l   may  be  made  w i t h o u t   d e p a r t i n g   f r o m   t h e  

s p i r i t   and  s c o p e   of   t h e   i n v e n t i o n .   In  p a r t i c u l a r   r o l l e r   14 

may  be  m o u n t e d   i d l e   on  s h a f t   16,  and  d r i v i n g   means   may  b e  

p r o v i d e d   to   d r i v e   b e l t   2 0 .  



1.  A p p a r a t u s   f o r   s h i n g l i n g   s h e e t s   in   a  s t a c k   (10)  c o m p r i -  

s i n g :  

a  r o l l e r   ( 1 4 ) ,   a n d  

c l a m p i n g   means   (18)  to   a p p l y   a  f o r c e   to   s a i d   s t a c k   o f  

s h e e t s   to   b r i n g   a  f i r s t   end  f a c e   of  s a i d   s t a c k   i n t o  

c l o s e   c o n t a c t   w i t h   s a i d   r o l l e r ,  

c h a r a c t e r i z e d   in   t h a t :  

d r i v i n g   means   a r e   p r o v i d e d   to   d r i v e   s a i d   s t a c k   ( 1 0 )  

b e t w e e n   s a i d   r o l l e r   (14)  and  s a i d   c l a m p i n g   means   ( 1 8 ) ,  

a n d  

s a i d   c l a m p i n g   means   (18)  a r e   a d a p t e d   to   c o n f o r m   s a i d  

s t a c k   (10)  to   a  p o r t i o n   of  t h e   p e r i p h e r y   of  s a i d   r o l l e r .  

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,  c h a r a c t e r i z e d   in   t h a t  

i t   c o m p r i s e s   f i r s t   and  s e c o n d   s t a c k   s u p p o r t s   means   (6  

and  8)  a r r a n g e d  o n   e i t h e r   s i d e   of  s a i d   r o l l e r   ( 1 4 ) ,  

s a i d   f i r s t   s u p p o r t   m e a n s   (16)  b e i n g   d e s i g n e d   to   r e c e i v e  

t h e   s t a c k   to   be  s h i n g l e d ,   and  s a i d   s e c o n d   s t a c k   s u p p o r t  

means   (8)  b e i n g   d e s i g n e d   to   r e c e i v e   s a i d   s t a c k   a f t e r   i t  

has   b e e n   moved  by  s a i d   d r i v i n g   m e a n s   b e t w e e n   s a i d   r o l l e r  

(14)  and  s a i d   c l a m p i n g   means   ( 1 8 ) .  

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  2,  c h a r a c t e r i z e d   i n  

t h a t :  

s a i d   c l a m p i n g   means   (18)  c o m p r i s e   f r e e l y   r o l l i n g   m e a n s ,  

a n d  

means   a r e   p r o v i d e d   to   r o t a t e   s a i d   r o l l e r   ( 1 4 ) ,   s a i d  

r o l l e r   t h e n   c o n s t i t u t i n g   s a i d   d r i v i n g   m e a n s .  



4.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   3,  c h a r a c t e r i z e d   in   t h a t  

s a i d   f r e e l y   r o l l i n g   means   c o m p r i s e   a  b e l t   ( 2 0 )  e x t e n -  

d i n g   b e t w e e n   a t   l e a s t   two.  i d l e   p u l l e y s   (22,   2 4 )  s p a c e d  

f r o m   e a c h  o t h e r   by  a  d i s t a n c e   c o r r e s p o n d i n g   s u b s t a n -  

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

s a i d   r o l l e r   ( 1 4 ) .  

5.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d   in   t h a t  

s a i d   f r e e l y   r o l l i n g   m e a n s   c o m p r i s e   a  b e l t   t e n s i o n i n g  

p u l l e y   (26)  w h i c h   i s   s p r i n g   (36)  l o a d e d   so  as  to   a l l o w  

t h e   p a r t   of   s a i d   b e l t   e x t e n d i n g   b e t w e e n   s a i d   two  p u l l e y s  

(22,   24)  to   r e m a i n   in   c l o s e   c o n t a c t   w i t h   t h e   s e c o n d   e n d  

f a c e   of  s a i d   s t a c k   (10)  when  s a i d   s t a c k   c o n f o r m s   to   a  

p o r t i o n   of  t h e   p e r i p h e r y   of   s a i d   r o l l e r   ( 1 4 ) .  

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  t h e   p r e c e d i n g   c l a i m s ,  

c h a r a c t e r i z e d   in   t h a t :  

s a i d   c l a m p i n g   means   (18)  a r e   m o u n t e d   on  a  p i v o t a b l e  

member   ( 3 2 ) ,  

t h e   a x i s   (40)  of   s a i d   p i v o t a b l e   member   i s   m o u n t e d   o n  

t h e   a p p a r a t u s   f r a m e   (42)  a n d  

s p r i n g   means   (44)  a r e   c o n n e c t e d   b e t w e e n   s a i d   p i v o t a b l e  

member   and  s a i d   f r a m e   (42)  f o r   b i a s i n g   s a i d   c l a m p i n g  

means   (18)  a g a i n s t   s a i d   s t a c k   ( 1 0 ) .  

7.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   6,  c h a r a c t e r i z e d   in   t h a t :  

a  cam  s h a f t   (48)  i s   m o u n t e d   on  s a i d   f r a m e   (42)  a n d  

s a i d   member   (32)  c o m p r i s e s   cam  m e a n s  ( 4 6 )   d e s i g n e d   t o  

c o o p e r a t e d   w i t h   s a i d   cam  s h a f t   (48).  f o r   h o l d i n g   s a i d  

c l a m p   means   ( 1 8 )  a w a y   f r o m   s a i d   s t a c k   ( 1 0 ) .  



8.  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  the preceding  c l a i m s ,  

c h a r a c t e r i z e d   in   t h a t   t h e  f r i c t i o n   c o e f f i c i e n t   of   s a i d  

r o l l e r   (14)  and  of  s a i d   b e l t   (20)  i s   h i g h e r   t h a n   t h e  

f r i c t i o n   c o e f f i c i e n t   b e t w e e n   s a i d   s h e e t s .  

9.  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  t h e   p r e c e d i n g   c l a i m s ,  
c h a r a c t e r i z e d   in   t h a t   t h e   s i z e   of   s a i d   r o l l e r   (14)  i s  

s e l e c t e d   to   c o n t r o l   t h e   d e s i r e d   d e g r e e   of   s h i n g l i n g .  

10.  A p p a r a t u s   f o r   s h i n g l i n g   s h e e t s   in   a  s t a c k   (10)  c o m p r i -  

s i n g   a  r o l l e r   (14)  h a v i n g   a  h i g h   c o e f f i c i e n t   of  f r i c -  

t i o n   r e l a t i v e   to   t h e   s h e e t s ,   c h a r a c t e r i z e d   in   t h a t   i t  

c o m p r i s e s :  

f i r s t   and  s e c o n d   s t a c k   s u p p o r t   means   (6,  8)  a r r a n g e d   o n  
e i t h e r   s i d e   of  s a i d   r o l l e r   ( 1 4 ) ,  

c l a m p i n g   means   (18)  f o r   h o l d i n g   t h e   s t a c k   in   a r c u a t e  

c o n f o r m i t y   w i t h   s a i d   r o l l e r   ( 1 4 ) ,   a n d  

m e a n s   f o r   r o t a t i n g   s a i d   r o l l e r   (14)  f o r   t r a n s p o r t i n g  
s a i d   s t a c k   (10)  f r o m   s a i d   f i r s t   to   s a i d   s e c o n d   s t a c k  

s u p p o r t   means   ( 6 ,  8 ) ,   w h e r e b y   a l l   s a i d   s h e e t s   a r e  

o f f s e t   by  a  u n i f o r m   a m o u n t .  
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