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©  Device  for  wrapping  the  ends  of  rolls. 

A  device  for  wrapping  up  the  ends  of  a  roll  (1)  in  a  wrap- 
ping  paper  (2)  by  winding  the  wrapping  paper  to  encircle  the 
roll  in  a  state  wherein  it  extends  cylindrically  from  both  ends 
of  the  roll,  disposing  at  fixed  intervals  a  set  of  tucking  mem- 
bers  (4)  at  either  end  of  the  roll  on  the  outer  peripheral  surface 
of  the  cylindrically  extending  wrapping  paper  (2'),  disposing  a 
set  of  projecting  members  (13)  at  either  end  of  the  roll  on  the 
inner  circumferential  surface  of  the  cylindrically  extending 
wrapping  paper,  simultaneously  tucking  the  tucking  mem- 
bers  toward  the  center  of  the  ends  of  the  roll  and  at  the  same 
time  gradually  puckering  up  the  projecting  members  to  form 
ridge  portions  and  groove  portions  on  the  cylindrically 
extending  wrapping  paper,  laying  flat  the  ridge  portions  in 
one  direction  and  pushing  into  a  central  hole  (1')  of  the  roll  the 
portions  of the  wrapping  paper  which  stop  up  the  central  hole. 



T h i s   i n v e n t i o n   r e l a t e s   tc   a  w r a p p i n g   d e v i c e   a n d  

more  p a r t i c u l a r l y   to  a  d e v i c e   f o r   w r a p p i n g   r o l l s   t o  

c o v e r   t h e i r   e n d s   as  w e l l   as  t h e i r   s i d e s .  

T h e r e   h a v e   h i t h e r t o   b e e n   known  two  m e t h o d s   f o r  

w r a p p i n g   t h e   e n d s   of  r o l l s .   In  one  m e t h o d   a  w r a p p i n g  

p a p e r   i s   wound   w i t h   i t s   e n d s   s l i g h t l y   p r o j e c t e d   f r o m  

t h e   e n d s   of  t h e   r o l l s   and  t h i s   p r o j e c t e d   c y l i n d r i c a l  

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

t o w a r d s   t h e   c e n t e r   of  t h e   e n d s   of  t h e   r o l l   as  t h e   r o l l  

i s   r o t a t e d   and  a  s e p a r a t e   c i r c u l a r   p i e c e   of  w r a p p i n g  

p a p e r   i s   p a s t e d   t h e r e o n   ( U . S .   l a t e n t   No.  2 , 6 8 , 2 1 3 ) .  

In  t h e   o t h e r   m e t h o d   a  w r a p p i n g   p a p e r   i s   wound  w i t h   i t s  

e n d s   p r o j e c t e d   by  a t   l e a s t   a  l e n g t h   e q u a l   to  t h e   r a d i u s  

of  r o l l ,   t h e n   t h e   p r o j e c t e d   w r a p p i n g   p a p e r   i s   t w i s t e d  

by  r o t a t i n g   t h e   r o l l   and  p u s h e d   i n t o   t he   h o l e   a t   t h e  

c e n t e r   of  t h e   r o l l .  

The  f o r m e r   m e t h o d   p r o d u c e s   a  good  a p p e a r a n c e   b e c a u s e  

t h e   e n d s   of  t h e   r o l l   a r e   c o v e r e d   w i t h   a  c i r c u l a r   p i e c e  

of  w r a p p i n g   p a p e r .   H o w e v e r ,   i t   has   a  f a u l t   in  t h a t   t h e  

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

p a p e r   i s   t r o u b l e s o m e   and  t h a t   i t   c l o s e s   up  t h e   c e n t e r  

h o l e   of  t h e   r o l l ,   m a k i n g   i t   i n c o n v e n i e n t   to   t r a n s p o r t .  

The  l a t t e r   m e t h o d   i s   s i m p l e r   in   i t s   p r o c e s s   t h a n  
t h e   f o r m e r .   H o w e v e r ,   i t   m a y  i m p a i r   t h e   q u a l i t y   a n d  

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

w r i n k l e s   on  t h e   w r a p p e d   e n d s .   T h e r e f o r e ,   i t   i s   u s e d  



m a i n l y   f o r   r o l l s   of  s m a l l   d i a m e t e r .  

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

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

of  w r a p p i n g   a b o u t   a  r o l l   a  p a p e r   p r e - p r o c e s s e d   to  h a v e  

f o l d s   i n   t h e   p o r t i o n s   d e s t i n e d   to   e x t e n d   c y l i n d r i c a l l y  

f r o m   t h e   e n d s   of  t h e   r o l l   and  t h e n   w i n d i n g   t h e   f o l d e d  

p o r t i o n   and   t u c k i n g   i t   i n t o   t h e   c e n t e r   of  t h e   r o l l  

( j a p a n e s e   P a t e n t   D i s c l o s u r e   No.  1 3 9 8 4 / 7 7 ) ,   and  a  s e c o n d  

m e t h o d   w h e r e i n   t u c k i n g   m e m b e r s   a r e   p o s i t i o n e d   a t   e q u a l  

s p a c e s   on  t h e   p e r i p h e r y   a t   t h e   e n d s   of  t h e   r o l l s ,   t h e  

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

t h e   e n d s   of  t h e   r o l l s   a r e   d e p r e s s e d   t o w a r d s   t h e   c e n t e r  

of  r o l l   so  t h a t   r i d g e   p o r t i o n s   a r e   f o r m e d ,   w h e r e a f t e r  

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

t h e   c e n t e r   of  t h e   r o l l s   and  t h e   r i d g e   p o r t i o n s   a r e   l a i d  

in   a  f i x e d   d i r e c t i o n   ( J a p a n e s e   P a t e n t   D i s c l o s u r e   N o .  

7 0 6 9 1 / 7 7 ) .  

T h e s e   m e t h o d s   p r o p o s e d   by  t h e   i n v e n t o r   h a v e  s o m e  

d e f e c t s   i n   t h a t   t h e   p i t c h   of  t h e   f o l d s   on  t h e   w r a p p i n g  

p a p e r   h a v e   to   be  c h a n g e d   as   t h e   d i a m e t e r   of  t h e   r o l l  

t o   be  w r a p p e d   i s   a l t e r e d ,   or   t h a t   t h e   p r o j e c t e d   c y l i n -  

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

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

p r o j e c t e d   p o r t i o n   d o e s   n o t   a l w a y s   m a i n t a i n   a  p e r f e c t l y  

c i r c u l a r   s h a p e .  

The  i n v e n t i o n   as   c l a i m e d   i s   i n t e n d e d   t o   p r o v i d e   a  

d e v i c e   h a v i n g   a  s e t   of  t u c k i n g   m e m b e r s   and  a  s e t   o f  

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

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

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

b e i n g   c a p a b l e   o f ,   when   t h e   t u c k i n g   m e m b e r s   a r e   s i m u l t a -  

n e o u s l y   moved   t o w a r d   t h e   c e n t e r   of  t h e   e n d s   of  t h e  

r o l l ,   c a u s i n g   t h e   p r o j e c t i n g   m e m b e r s   t o   be  p u c k e d   u p  

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



t h e   p r o j e c t i n g   m e m b e r s   to   e s c a p e   f r o m   t h e   i n n e r   s u r f a c e  

of  t he   w r a p p i n g   p a p e r   i m m e d i a t e l y   b e f o r e   t he   t u c k i n g  

m e m b e r s   come  i n t o   c o n t a c t   w i t n   t h e   e n d s   of  t h e   r o l l .  

A f t e r   t h e   r i d g e   p o r t i o n s   of  t h e   w r a p p i n g   p a p e r   f o r c e d  

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

w i t h   t h e   e n d s   of  t n e   r o l l   a r e   l a i d   f l a t   in   one  d i r e c t i o n ,  

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

h o l e .  

S i n c e   t h e   c y l i n d r i c a l l y   e x t e n d i n g   w r a p p i n g   p a p e r  
is   t u c k e d  o n   t h e   e n d s   of  t h e   r o l l   in  a  s t a t e   w h e r e i n  

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

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

p r e s e n t   i n v e n t i o n   can   w r a p   t h e   e n d s   of  t h e   r o l l   n e a t l y  

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

of  t h e   r o l l   f r o m   b e i n g   s t o p p e d   up .   A c c o r d i n g l y ,   t h e  

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

l a r g e   d i a m e t e r .  

Some  ways   of  c a r r y i n g   ou t   t h e   i n v e n t i o n   a r e   d e -  

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

w h i c h : -  

F i g u r e   1  i s   a  f r o n t   v i e w ,   p a r t i a l l y   in   c r o s s   s e c -  

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

a c c o r d i n g   to   t h i s   i n v e n t i o n .  

F i g u r e   2  i s   a  s e c t i o n a l   v i e w   of  t h e   d e v i c e   i n  

F i g u r e   1 .  

F i g u r e s   3 ( A )  -   3(D)  a r e   t h e   i l l u s t r a t i o n s   of  t h e  

d e v i c e   a c c o r d i n g   to   t h i s  i n v e n t i o n   s h o w i n g   t h e   s t a t e   o f  

t h e   w r a p p i n g   p a p e r   as  i t   i s   t u c k e d   in   t h e   e n d s   of  t h e  

r o l l s .  

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

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

F i g u r e   5  i s   t h e   e n l a r g e d   f r o n t   v i e w   s h o w i n g   a n o t h e r  

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

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



F i g u r e   6  i s   a  p l a n  v i e w   of  t h e   t u c k i n g   m e m b e r s  

snown  in   r i g u r e   5 .  

F i g u r e   7  i s   a  s i d e   v i e w   of  t h e   t u c k i n g   m e m b e r s  

s h o w n  i n  F i g u r e   5 .  

F i g u r e  8   i s   an  e x p l a n a t o r y   v i e w   s h o w i n g   t h e  s t a t e  

o f  t u c k i n g  w h e n   t h e   t u c k i n g  m e m b e r s   in  F i g u r e   5  a r e  
u s e d .  

F i g u r e   9  i s   an  e x p l a n a t o r y   v i ew  s h o w i n g   a n o t h e r  

e x a m p l e   of  t h e   d e v i c e   f o r   w r a p p i n g   t h e   e n d s   of  r o l l s   b y  

t h i s   i n v e n t i o n .  

F i g u r e   1  s h o w s  o n e   e m b o d i m e n t   of  t h e   d e v i c e   f o r  

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

At  f i r s t ,   a  r o l -   1  to   be  w r a p p e d   i s   r o t a t e d   b y  

r o l l e r s   3,  ( r o t a t i o n   and  s u p p o r t   m e c h a n i s m s   n o t   s h o w n )  

to   h a v e   s e v e r a l   w r a p p i n g s   of  a  w r a p p i n g   p a p e r   2  w o u n d  

t h e r e o n   so  as  to   p r o j e c t   f r o m   t h e   e n d s   of  t h e   r o l l   1 .  

C o n s e q u e n t l y ,   t h e   end  p o r t i o n   2'  of  t h e   w r a p p i n g   p a p e r  

p r o j e c t s   c y l i n d r i c a l l y   i r o m   b o t h   e n d s   of  t h e   r o l l   1 .  

The  l e n g t h   of  t n e   p r o j e c t e d   w r a p p i n g   p a p e r   2'  s h o u l d   b e  

s l i g n t l y   l a r g e r   t h a n   t n e   r a d i u s   of  t he   r o l l .  

At  e i t h e r   end  of  t h e   r o l l   1,  t h e r e   i s   p r o v i d e d   a  

d e v i c e   f o r   w r a p p i n g   t h a t   end  of  t h e   r o l l .   As  t h e  

d e v i c e s   a r e   i d e n t i c a l   o n l y   one  o f  t h e m   w i l l   be  d e s c r i b e d .  

The  d e v i c e   i s   m o u n t e d   on  a  f r a m e   9  and  i s   a d j u s t e d   to  a  

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

t h e   f r a m e   9  s u p p o r t e d   by  w h e e l s   22  a l o n g   a  r a i l  2 3 .  

A  c y l i n d r i c a l   f r a m e   21  h a v i n g   a  s l i g h t l y   l a r g e r   d i a m e t e r  

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

f r a m e   9.  The  c y l i n d r i c a l   f r a m e   21  h a s   a  n u m b e r   of  t u c k -  

i n g   m e m b e r s   4  f o r   t u c k i n g   in   t h e   p r o j e c t e d   p o r t i o n  o f  

t h e   w r a p p i n g   p a p e r   2'  p l a c e d   a t   e q u a l   i n t e r v a l s   a b o u t  

t h e   c i r c u m f e r e n c e   t h e r e o f .   A  f u l c r u m   s u p p o r t i n g   s h a f t   6 

f o r   e a c h   t u c k i n g   m e m b e r   4  i s   s u p p o r t e d   by  a  b e a r i n g   5 

f i x e d   on  t h e   s i d e   of  t h e   c y l i n d r i c a l   f r a m e   21.   T h e  

f u l c r u m   s u p p o r t i n g   s h a f t s   6  of  t h e   t u c k i n g   m e m b e r s   a r e  



c o n n e c t e d   by  f l e x i p l e   j o i n t s  7   i n  a   g e n e r a l l y   c i r c u l a r  

p a t t e r n .   ( F i g u r e   2 )  

An  arn  10  is  p r o j e c t e d   f r o m  t h e   f u l c r u m   s u p p o r t i n g  
s n a f t   of  t h e   t o p m o s t   f u l c r u m   s u p p o r t i n g   s h s f t  6 ,   a n d  a  

f l u i d   p r e s s u r e   c y l i n d e r  8   is   c o n n e c t e d   to  t he   s r m  1 0 .  

T h e r e f o r e ,   the   o p e r a t i o n   of  t h e   f l u i d   p r e s s u r e   c y l i n d e r  3  

c a u s e s   t n e   t i p s   of  t he   t u c k i n s   m e m b e r s   4  to  t u r n   s i m u l t a -  

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

r o u n d   t h e   f u l c r u m   s u p p o r t i n g   s h a f t  6 .  

At  t he   p o s i t i o n   c o r r e s p o n d i n g   to  t h e   c e n t e r   h o l e   o f  

t h e   r o l l   1,  a  p l u g   14  h a v i n g   s u b s t a n t i a l l y   t h e   s a m e  

d i a m e t e r   as  t h a t   of  t h e   h o l e   1'  p r o j e c t s   f rom  the  f r a m e  

9,  and  t h e   p l u g   14  i s   g i v e n   an  a x i a l   m o v e m e n t   and  s l o w  

r o t a t i o n a l   m o t i o n   t h r o u g h   8  s h a f t   11.   The.  s h a f t   11  o f  

t h e   p l u g   14  nas   a  s l i d i n g   b a s e   12  a n d  a   f i x e d   r i n g   19  

f i t t e d   t h e r e o n ,   The  s l i d i n g   b a s e   12  has   p i v o t a l l y  

a t t a c h e d   t h e r e t o   a  n u m b e r   of  r a d i a l l y   e x t e n d i n g   ma in   a r m s  

1 6  e q u a l   to  t he   n u m b e r   of  t u c k i n g   m e m b e r s   4 .  

T h e  t i p   of  e a c h   m a i n   arm  16  i s   p r o v i d e d   w i t h   a  

r o t a r y   p i e c e   17  h a v i n g   w e l d e d   t h e r e o n  a   p r o j e c t i n g  

member   1 3  a n d   t h e   m a i n   arm  16,   t h e   r o t a r y   p i e c e   17,   a n  

arm  18  and  an  arm  20  fo rm  a  p a r a l l e l o g r a m .   The  l o w e r  

end  of  t h e   arm  20  i s   p i v o t a l l y   a t t a c h e d   to   t h e   f i x e d  

r i n g   1 9 .  T h e r e f o r e ,   when  t h e   s l i d i n g   b a s e   12  i s   c a u s e d  

to  a d v a n c e   on  t h e   s h a f t   11  by  r o t a t i o n   of  d r i v i n g  

s c r e w s   24 '  ,   t h e   l i n k   m e c h a n i s m   of  t h e   p r o j e c t i n g  

m e m b e r s   13  a l l   e x p a n d   r a d i a l l y  a t   n e   t i m e   and  t he   t i p s  

13'   of  t h e   p r o j e c t i n g   m e m b e r s   a r e   p l a c e d   b e t w e e n ,   t h e  

t u c k i n g   m e m b e r s   4.  Then   i f   t h e   s l i d i n g   b a s e   12  i s  

c a u s e d   to  r e t r a c t   by  r e v e r s e   r o t a t i o n   of  t n e   d r i v i n g  

s c r e w s   2 4 '  ,   t h e   m a i n   arm  16  and  t h e   p r o j e c t i n g   m e m b e r s  

13  a r e   b r o u g h t   more   p a r a l l e l   to  t h e   s h a f t   11 ,   t h a t   i s  

t h e y   a r e   b r o u g h t   i n t o  a   f o l d e d   s t a t e ,   The  d r i v i n g   s c r e w  

24'  i s   r o t a t e d   by  a  m o t o r   ( n o t   shown)   ir  b o x   2 4 .  

In  t h e   d e v i c e  f r n  v e r i n g   the  e n e s   of  r o l l s ,   t h e  



f r a m e   i s   moved  so  as   to  o s i t i o n   the   f u l c r u m   s u p p o r t -  
t h e  s h a f t s  6   of  t u c k i n g   r e m b e r s   n e a r  t h e   end  of  t h e  
roll 1  w h i c .   nas   been  wound  on  i t s   p e r i p h e r y   w i t h   w r a p -  

ing   p r p e r  2   by  the   r e a l e r  3   ( F i g u r e   2 ( A ) ) .  

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

r e n f   t h e  e n d   of  t he   r o l l   1 ,  t h e   c y l i n d e r  8 ,  i s   o p e r a t e d  

to  t u r n   a l l   t h e   t u c k i n g   e n v e r e n   i n w a r d   a t   one  t i m e  

and  t h e  s l i d i n g   b a s e   12  is  a d v s n c e d   to   c a u s e   t h e   p r o j e c -  

t i n g   r e b e r s   i f   to  r i s e   i n  r i n g   t h e   t i p s   13'  i n t o  

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

p a p e r   2'  p r o j e c t i n g   f r o   t he   end  of  t n e   r o l l   1 .  

T h e r e f o r e ,   t h e  t u c k i n g   me  b e r s   c o n t a c t   p e r i p h e r y  
of  t he   c y l i n d e r   of  wra bing paper 2' proiecting frojecting from 

the   end  of  t h e   r o l l  1   f r e   i n t   r o i d e   to  p r o d u c e  

g r o v e   p o r t i o n s ,   w h i l e   the   projectin  e m b e r s   c o n t a c t  

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

p o i n t s   l y i n g   b e t w e e n   the   t u c r i n g   m e m b - r s   to  p r o d u c e  

r i d g e   p o r t i o n s .   ( F i g u r e   3 ( 3 ) )  

Once  the  c y l i n d e r   of  w r a p p i n g   p a p e r   2'  ha s   b e e n  

c o n t a c t e d   f r o m   b o t h   t h e   o u t s i d e   and  i n s i d e ,   t h e   t u c k i n g  

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

of  t h e   c y l i n d e r   8 .  f n e n ,   t h e   s l i d i n g   b a s e   12  i s   c a u s e d  

to  d raw  b a c k   so  as  t o   p u c k e r   up  t h e   p r o j e c t i n g   m e m b e r s .  

Tae  o p e r a t i o n   of  t n e   p r o j e c t i n g   e m b e r s   i s   s l i g h t l y  

d e l a y e d   so  t h a t   t h e   c y l i n d e r   o r  w r a  p i n g   p a p e r   i s   a l w a y s  

f o r m e d   i n t o   g r o o v e s   by  i n   t u c k i n g   m e m b e r s   and  i n t o  

F i d g e s   by  t h e   p r o j e c t i n g   m e m b e r s .  

J u s t   b e f o r e ,   t h e   t u c k i n g  4   c i r e o   c o n t a c t   t h e   e n d  

of  t h e   r o l l   ( F i g u r e   3 ( 6 ) ) ,  a   c y l i n d e r   15  f o r   d r a w i n g  

b a c k   t h e   s h a f t   11  t o g e t h e r   w i t h   the   s l i d i n g   b a s e   12  i s  

pu t   i n t o   o p e r a t i o n  a u t   t h e   p r o j e c t i n g   m e m b e r s   13  and  t h e  

p l u g   14  a r e   w i t h d r a w n   f r o m   t h e   c y l i n d e r   or  w r a p p i n g   p a p e r  

2'  ( F i g u r e   3 ( D ) ) .   T h e r e f o r e ,   o n l y   t h e   t u c k i n g   m e m b e r s   4  

r e m a i n   i n   p r e s s i n g   c o n t a c t   w i t h   t he   end  of  t h e   r o l l   a n d  

t h e   r i d g e s   a r e   m a i n t a i n e d   in   t h e   w r a p p i n g   p a p e r   ( s e e   t h e  



r i g h t   end  of  F i g u r e   1 ) .   The  r o l l   1  is   t h e n   r o t a t e d  

s l i g n t l y   so  t h a t   t ne   t u c k i n g   m e m b e r s   f o l d   e v e r   t h e  

r i d g e s   and  c a u s e   them  to  l i e   f l a t   i n  o n e   d i r e c t i o n .  

Then  t he   c y l i n d e r   15  i s   o p e r a t e d   to   c a u s e   t he   p a r t   o f  

t h e   f o l d e d   w r a p p i n g   p a p e r   w h i c n   f a c e s   t h e   h o l e   1'  to  b e  

u s h e d   i n t o   t ne   h o l e   by  t h e   p l u g   14  and  t b u s   c o m p l e t e  
t ne   w r a p p i n g   of  t h e   r o l l .   The  t u c k i n g   m e m b e r s   can   be  o f  

rod   or  p l a t e   s h a p e   and  can   be  made  of  p l a s t i c ,   wood  o r  
m e t a l .   They  a r e   of  a  l e n g t n   e q u a l   to   or  s o m e e n s t   l e s s  

t h a n   t h e   t h i c k n e s s   of  t he   p a p e r   on  t h e   r o l l   ( f r o m   t h e  

s u r f a c e   to  t h e   c e n t e r   h o l e ) .   When  t n e   s t r u c t u r e   s h o w n  

on  F i g u r e   5  -   F i g u r e   7  i s   u s e d ,   t he   f o l d s   w i l l   b e  

f i n i s h e d   more  n e a t l y   on  t he   e n d s   of  t he   r o l l .  

R e f e r r i n g   to  F i g u r e s   5  to  7,  p r o j e c t i n g   r a i l s   26  

a r e   p r o v i d e d   on  t h e   b o t h   s i d e s   of  a  b a r   member   25  h a v i n g  

a  f i n ,   and  t r i a n g u l a r   p l a t e s   27  a r e   s l i d a b l y   i n s e r t e d  

i n t o   t h e   p r o j e c t i n g   r a i l s   2 6 .  F o r   c o n t r o l l i n g   t h e  

s l i d i n g   m o t i o n   of  t h e   t r i a n g u l a r   p l a t e s   27,   a  c y l i n d e r  

29  i s   f i x e d   on  t h e   b a r   member   25  and  c o n n e c t e d   w i t h  

t r i a n g u l a r   p l a t e s   27  t h r o u g h   a  b r a c k e t   2 8 .  

At  t h e   t op   of  t he   b a r   member   25,   an  e l a s t i c   w i r e   3 0  

is   s u p p o r t e d   by  t h e   s h a f t   and  r o t a t e d   by  t h e   c y l i n d e r   31  

p l a c e d   a t   t h e   t i p   of  t h e   b a r   member   2 5 .  

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

a b o v e ,   a  l e v e r   32  i s   r o t a t e d   by  a  c y l i n d e r   31  a b o u t   a  

s h a f t   33  and  a  s u p p o r t i n g   s h a f t   6  i s   r o t a t e d   by  a 

c y l i n d e r   ( n o t   s h o w n )   a f t e r   t he   t i p   of  t h e   w i r e   30  

c o n t a c t s   w i t h   t h e   end  of  t h e   r o l l   1.  A t  t h e   same  t i m e ,  

t h e   p r o j e c t i n g   m e m b e r s   13  in   c o n t a c t   w i t h   t h e   i n s i d e   o f  

t h e   c y l i n d e r   of  w r a p p i n g   p a p e r   2'  a r e   p u c k e r e d   u p  

g r a d u a l l y   by  d r a w i n g   b a c k   t h e   s l i d i n g   b a s e   12.   T h u s ,  

a t   t h e   end  of  t h e   c y l i n d e r   of  w r a p p i n g   p a p e r ,   r i d g e   a n d  

g r o o v e   p o r t i o n s   a r e   f o r m e d   as  shown  on  F i g u r e   B ( A ) .  

When  t h e   t u c k i n g   m e m b e r s   a r e   f u r t h e r   t u r n e d   and  t h e  

p r o j e c t i n g   m e m b e r s   13  a r e   w i t h d r a w n   f r o m   t h e   w r a p p i n g  



p a p e r ,   t h e   t u c k i n g   membe  s  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   end  of  t h e   r o l l   w i t h   t h e   r i d g e   p o r t i o n s   n a i n t a i n e d  

as  shown  on  F i g u r e   B ( B ) .   A t  t h i s   t i m e ,   t h e   w i r e   30  i s  

d r a w n   i n t o   a  g r o o v e   p r o v i d e d   a t   t h e   b o t t o m   of  t h e   b a r  

m e m b e r   25 .   A p p r o p r i a t e   g a p s   a r e   l e f t   b e t w e e n   t h e   t u c k -  

i n g   m e . b e r s   14  in   c l o s e   c o n t a c t   w i t h  e n d   of  t h e   r o l l .  

T n e r e f o r e ,   when  t h e   c y l i n d e r   29  i s   o p e r a t e d ,   t h e   t r i -  

a n g l a r   p l a t e s   27  on  b o t h   s i d e s   of  t n e   b a r   m e m b e r   25  a r e  
c a u s e d   to  s l i d e   t o w a r d e   t h e   c e n t e r   a l o n g   t h e   p r o j e c t i n g  
r a i l   26  to  e l i m i n a t e   t he   g a p s   b e t w e e n   t r i a n g u l a r   p l a t e s  

27  and  r a i s e   t h e   r i d g e s   ( F i g u r e   8 ( C ) .   In  s u c h   s t a t e ,  

t h e   r o l l   1  i s   r o t a t e d   and  t he   r i d g e s   a r e   l a i d   t o w a r d s  

t n e   p e r i p h e r y ,   t h e r e f o r e ,   t n e   end  of  t he   w r a p p i n g   p a p e r  
i s   p u s h e d   i n t o   t h e   n o l e   1'  by  t h e   p l u g   1 4 .  

F u r t h e r ,   a  f l e x i b l e   p i e c e   34  i s   p r o v i d e d   on  t h e   t i p  

of  t h e   t u c k i n g   m e m b e r s  4   as  shown   i n   F i g u r e   9 .  T h i s  

p i e c e   3  i s   n o r m a l l y   h e l d   in   e x t e n d e d   s t a t e   by  m e a n s  

of  a  s p r i n g   35,   and  when  t h e   w r a p p i n g   p a p e r   i s   p u s h e d  

in   by  t h e   p l u g   14 ,   i t   i s   c a u s e d   to   bend  i n t o   t h e   h o l l o w  

h o l e   u n d e r   t h e   f o r c e   of  t h e   p l u g   14.   F h r o u g h   t h i s  .  

a c t i o n   t h e   p i e c e   34  p r o t e c t s   t h e   e d g e   of  t h e   h o l e   a n d  

a l s o   m a k e s   t n e   f o l d s   n e a t .  

The  p r o j e c t i n g   m e m b e r s   13  i s   made  of  a  h i g h l y  

f l e x i b l e   w i r e   m a t e r i a l   b e c a u s e   t h e   w r a p p i n g   p a p e r   may  b e  

b r o k e n   i f   t h e   m o t i o n s   of  t h e   t u c k i n g   m e m b e r s   14  and  t h e  

p r o j e c t i n g   m e m b e r s   13  a r e   n o t   s m o o t h l y   c o o r d i n a t e d .  

The  m a t e r i a l   of  t h e s e   p i e c e s   c a n   be  m e t a l ,   p l a s t i c ,   w o o d ,  

b a m b o o ,   e t c .  

In  c a s e   of  an  a c t u a l   o p e r a t i o n ,   t h e   m o s t   a p p r o p r i a t e  

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

p r o j e c t i n g   m e m b e r s   c a n   be  o b t a i n e d   by  e x p e r i m e n t s   a n d  

c a l c u l a t i o n s ,   and  i t   i s   p r e f e r a b l e   to   c o n t r o l   t h e   h y d r a u -  

l i c   c y l i n d e r - a c t u a t i n g   m o t o r   so  t h a t   t h e   t u c k i n g   a n d  

p r o j e c t i n g   m e m b e r s   can   w o r k   in   a c c o r d a n c e   w i t h   s u c h  

r e l a t i o n s h i p .  



The  d e v i c e   f o r   w r a p p i n g   t he   e n d s   of  r o l l s   a c c o r d i n g  

to  t h i s   i n v e n t i o n ,   as  e x p l a i n e d   a b o v e ,   f o l d s   t he   c y l i n d e r  

w r a p p i n g   p a p e r   p r o j e c t i n g   f r o m   t h e   e n d s   of  t he   r o l l   b y  

s u p p o r t i n g   t h e   c y l i n d e r   f rom  b o t h  t h e   i n s i d e   and  the   o u t -  

s i d e   and  t h u s   i s   a b l e   to  wrap   t h e   e n d s   in  n e a t   f o l d s .  

I t   i s   e s p e c i a l l y   s u i t a b l e   f o r   w r a p p i n g   r o l l s   h a v i n g   a 

l a r g e r   d i a m e t e r .  



1 .  A  d e v i c e   f o r   w r a p p i n g   up  t h e   e n d s   of  a  r o l l   ( 1 )  

in  a  w r a p p i n g   p a p e r   (2)   w h i c h   h a s   b e e n   w r a p p e d   t o  

e n c i r c l e   t h e   r o l l   and  w h i c h   b e i n g   l o n g e r   t h a n   t h e   r o l l  

e x t e n d s   c y l i n d r i c a l l y   f r o m   b o t h   e n d s   t h e r e o f   by  s i m u l -  

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

r o l l   a  s e t   of  t u c k i n g   m e m b e r s   (4)   a t   e i t h e r   end  of   t h e  

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

t n e   o u t e r   p e r i p h e r a l   s u r f a c e   of  t h e   w r a p p i n g   p a p e r   ( 2 ' )  

e x t e n d i n g   c y l i n d r i c a l l y   f r o m   t h e   e n d s   or  t h e   r o l l   a n d  

by  p u s h i n g   i n t o   a  c e n t r a l   n o l e   ( 1 ' )   of  t h e   r o l l   t h e  

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

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

t h a t   a  s e t   of  p r o j e c t i n g   r e m b e r s   ( 1 3 )   a t   e i t h e r   end  o f  

t h e   r o l l   a r e   f u r t h e r   d i s p o s e d   on  t h e   i n n e r   p e r i p h e r a l  

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

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

m e m b e r s   a r e   moved  t o w a r d   t h e   c e n t e r   of  t h e   e n d s   of  t h e  

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

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

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

r o l l .  

2.  The  d e v i c e   a c c o r d i n g   to   C l a i m   1,  w h e r e i n   s a i d  

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

and  come  i n t o   r a d i a l   c o n t a c t   w i t h   t h e   e n d s   of  s a i d  

r o l l .  

3.  The  d e v i c e   a c c o r d i n g   to   C l a i m   2,  w h e r e i n   e a c h   o f  

s a i d   t u c k i n g   E e m b e r s   i s   p r o v i d e d   w i t h   a  p a i r   of  w i n g s  

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

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

w i t h   t h e   e n d s   of  s a i d   r o l l .  
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