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y  ravaging  meinoa. 
method  of  packaging  polyvinyl  butyral  sheet  rolls  is 

described  that  reduces  the  damage  to  the  sheet  surface 
during  transportation.  The  package  is  designed  to  restrain 
the  rolls  from  lateral  movement  inside  the  container  by  the 
use  of  restraining  means  usually  in  the  form  of  bosses  that 
project  into  either  end  of  the  hollow  cores  onto  which  the 
sheet  is  rolled. 





BACKGROUND  OF  THE  INVENTION 

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

and  s p e c i f i c a l l y   to   a  means   of  t r a n s p o r t i n g   r o l l s   of   p o l y -  

v i n y l   b u t y r a l   (PVB)  s h e e t   m a t e r i a l   in  such   a  way  as  t o  

m i n i m i z e   damage   t h e r e t o .  

When  PVB  s h e e t   m a t e r i a l s   a r e   p r o d u c e d   t h e y   a r e   u s u a l l y  

wound  i n t o   r o l l s   f r o m   a b o u t   60  to   160  cm.  in  l e n g t h   a n d  

a b o u t   40  to   60  cm.  in   d i a m e t e r   wound  on  a  h o l l o w   c o r e   w i t h  

an  i n t e r n a l   d i a m e t e r   of   a b o u t   15  cm.  T h e s e - r o l l s   a r e  

u s u a l l y   t h e n   p a c k a g e d   w i t h   t h e i r   axes   v e r t i c a l   and  p a r a l l e l   i n  

g r o u p s   of   f o u r   or   more   f o r   t r a n s p o r t a t i o n   to   t h e   l o c a t i o n   a t  

w h i c h   t h e y   w i l l   be  u s e d .  

D u r i n g   t r a n s p o r t a t i o n ,   t h e   r o l l s   f r e q u e n t l y   rub  a g a i n s t  

t h e   c o n t a i n e r   or  a g a i n s t   one  a n o t h e r   and  t h e r e b y   c a u s e  

damage   to   t h e   o u t e r   l a p s   on  e a c h   r o l l .   PVB  s h e e t   r o l l s   h a v e  

an  u n u s u a l l y   low  t o l e r a n c e   f o r   such   damage  b e c a u s e   t h e   p r i -  

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

s a f e t y   g l a s s .   V i s u a l   i m p e r f e c t i o n s   c a n n o t   be  t o l e r a t e d   i n  

such   a p p l i c a t i o n s   and  any  p a r t   of  t he   r o l l   b e a r i n g   s u c h   d e -  

f e c t s   h a s   to   be  d i s c a r d e d .   T h i s   is   a  w a s t e f u l   s i t u a t i o n   a n d  

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

m a t e r i a l s   b e t w e e n   t h e   r o l l s   h a v e   been   o n l y   p a r t i a l l y   s u c c e s s -  

f u l .  

A  m e t h o d   of  t r a n s p o r t i n g   PVB  r o l l s   has   now  b e e n   d e v i s e d  

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

l i v e r y   of   PVB  r o l l s   f r e e   of   b l e m i s h e s   r e s u l t i n g   f rom  f r i c -  

t i o n a l   c o n t a c t s   b e t w e e n   r o l l s   or  w i t h   t he   c o n t a i n e r   d u r i n g  

t r a n s p o r t a t i o n .  



DESCRIPTION  OF  THE  INVENTION 

The  i n v e n t i o n   p r o v i d e s   a  m e t h o d   of   p a c k a g i n g   PVB  r o l l s  

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

p r i s e s :   .  

A.  p r o v i d i n g   a  p a c k a g e   c o m p r i s i n g   u p p e r   and  l o w e r   o p -  
p o s e d   p a r a l l e l   s u r f a c e s   and  c o n n e c t i n g   v e r t i c a l   w a l l s ,   e a c h  

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

a d a p t e d   to   r e t a i n   one  end  of   a  c y l i n d r i c a l   c o r e   so  as  t o  

r e s t r i c t   r a d i a l   m o v e m e n t   of   a  r o l l   wound  on  s a i d   c o r e ,   t h e  

m e a n s - b e i n g   s e p a r a t e d   f rom  a d j a c e n t   r e t a i n i n g   means   on  t h e  

same  s u r f a c e   by  a  b e t w e e n   c e n t e r s   d i s t a n c e   g r e a t e r   t h a n   t h e -  

d i a m e t e r   of   t h e   r o l l s   and  f r o m   t he   w a l l s   by  a  d i s t a n c e  

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

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

p a r a l l e l   s u r f a c e ;   a n d  

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

in   t h e   p a c k a g e   s u c h   t h a t   e a c h   end  of   t h e   c o r e   of  e a c h , r o l l  

i s   r e t a i n e d   by  one  of  t h e   r e t a i n i n g   means   on  one  of  t h e  

o p p o s e d   p a r a l l e l   s u r f a c e s .  

I t   i s   o f t e n   c o n v e n i e n t   to   p r o v i d e   t h a t   t h e   o p p o s e d   r e -  

t a i n i n g   means   h a v e  d i f f e r e n t   c o n f i g u r a t i o n s .   T h i s   i s   b e -  

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

v e r t i c a l   and  p a r a l l e l .   T h u s ,   t h e   r e t a i n i n g   means   a t   t h e  

b o t t o m   may  t e n d   to  be  f o r c e d   i n t o   t h e   c o r e   and   may  be  d i f f i -  

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

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

p e c i a l l y   t h e   l o w e r ,   i s   c o n i c a l   or  f r u s t o - c o n i c a l .   T h i s   h a s  

t h e   a d d e d   a d v a n t a g e   t h a t   t h e   c o r e s   a r e   more  e a s i l y   l o c a t e d  

on  t h e   means   s i n c e   t h e   e x t r e m i t i e s   of  t h e   m e a n s   a c t   a s  

g u i d e s   down  w h i c h   t h e   r o l l s   may  be  l o w e r e d   t i l l   s e a t e d  

f i r m l y   on  t h e   r e t a i n i n g   m e a n s .  

An  a d d e d   a d v a n t a g e o u s   f e a t u r e   is   t h e   p r o v i s i o n   of  a  

f l a n g e   a r o u n d   t h e   means   to   l i m i t   p e n e t r a t i o n   i n t o   t h e   c o r e  

of  t h e   r o l l   in   s u c h   a  way  as  to   l i m i t   t he   r i s k   of  t h e   m e a n s  

b e c o m i n g   jammed  i n t o   t h e   c o r e .  

For   e a s e   of  r e m o v a l   and  o t h e r   r e a s o n s   i t   i s   p r e f e r r e d  

t h a t   t h e   r e t a i n i n g   means   p r o j e c t   n o t   more  t h a n   30  cm  a n d ,  

b e t t e r ,   l e s s   t h a n   15  cm  i n t o   t h e   c o r e   of   t h e   r o l l .  

The  r e t a i n i n g   means   can   be  i n t e g r a l   w i t h   t h e   o p p o s e d  



p a r a l l e l   s u r f a c e s   b u t   i t   is   o f t e n   p r e f e r r e d   to  have   h o l e s   i n  

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

means  can  be  i n s e r t e d   in  t he   f i n i s h e d   p a c k a g e .   T h i s   m a k e s  

f o r   e a s e   of  a s s e m b l y   and  t he   use   of  d i s p o s a b l e   m a t e r i a l s   f o r  

t he   s u r f a c e s .   I t   is   c l e a r   t h a t   t he   l o c a t i n g   means  need   t o  

be  c a r e f u l l y   e n g i n e e r e d   and  a r e   p r e f e r a b l y   of  a  h i g h   m o d u l u s  

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

p r e - d e t e r m i n e d   s e p a r a t i o n s   and  t h e r e f o r e   can  be  made  of  a n y  

r i g i d   m a t e r i a l   such   as  a  p l a s t i c ,   wood  or  p a r t i c l e - b o a r d .  

I t   is   o f t e n   d e s i r a b l e   to  have   the   r o l l s   of  PVB  i n d i v i d -  

u a l l y   w r a p p e d   in  a  m o i s t u r e   i m p e r m e a b l e   s h e e t   such   as  a  

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

c a s e s   t h e   r e t a i n i n g   means  can  o f t e n   s e r v e   to  s e a l   such   a  

w r a p p i n g   by  d r i v i n g   an  open  end  i n t o   t he   c o r e   and  s e a l i n g   i t  

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

DESCRIPTION  OF  THE  DRAWING 

F i g u r e   1  is   an  e x p l o d e d   v iew  of  a  p a c k a g e   c o n t a i n i n g   f o u r  

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

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

p a c k a g e   o m i t t e d .  

SPECIFIC  DESCRIPTION  OF  PREFERRED  EMBODIMENTS 

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

e r e n c e   to  t h e   e m b o d i m e n t   i l l u s t r a t e d   in  F i g u r e   1 .  

In  t h a t   d r a w i n g   the   p a c k a g e   wh ich   c o n t a i n s   f o u r   r o l l s  

of  PVB  r e s t s   on  a  p a l l e t ,   1,  and  c o m p r i s e s   o p p o s e d ,   h o r i -  

z o n t a l ,   r e c t a n g u l a r   l o w e r   and  u p p e r   t r a y s ,   2  and  3  r e s p e c -  
t i v e l y ,   made  of  s t i f f   c a r d b o a r d   or  c o r r u g a t e d   b o a r d   and  p r o -  
v i d e d   w i t h   p e r i p h e r a l   e x t e n s i o n s ,   4,  t h a t   can  be  f o l d e d   a t  

r i g h t   a n g l e s   to  t he   t r a y   to  p r o v i d e   s h a l l o w   w a l l s   e x t e n d i n g  

in  t he   d i r e c t i o n   of  t he   o p p o s e d   t r a y .   Four   l o w e r   l o c a t o r  

p l u g s ,  5 ,   h a v i n g   c i r c u m f e r e n t i a l   f l a n g e s ,   6,  and  f r u s t o -  

c o n i c a l   p r o j e c t i o n s ,   7,  a r e   l o c a t e d   in  s p a c e d   r e l a t i o n s h i p  

on  the   l o w e r   t r a y   w i t h   the   f r u s t o - c o n i c a l   p r o j e c t i o n s   f a c i n g  

u p w a r d s .   A  l o w e r   l o c a t o r   b o a r d ,   8,  p r o v i d e d   w i t h   f o u r  

h o l e s ,   9,  a d a p t e d   to  a c c o m m o d a t e   t he   f o u r   p l u g s   f i t s   o v e r  

the   p l u g s   such   t h a t   the   f l a n g e s   on  the   p l u g s   b e a r   a g a i n s t  

the   l o w e r   s u r f a c e   of  the   l o c a t o r   b o a r d   and  the   f r u s t o - c o n i -  

c a l   p r o j e c t i o n s   e x t e n d   t h r o u g h   the   h o l e s .   The  h o l e s   a r e   s o  



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

h o l e s   c o n t a c t   n e i t h e r   e a c h   o t h e r   no r   t h e   v e r t i c a l   w a l l s   o f  

t h e   p a c k a g e .  

The  r o l l s ,   10,  in  t h e   p a c k a g e   a r e   wound  on  h o l l o w  

c y l i n d r i c a l   c o r e s ,   11,  wh ich   f i t   t i g h t l y   o v e r   t h e   l o w e r   l o -  

c a t o r   p l u g s ,  5 ,   such   t h a t   t he   r o l l s   a r e   l o c a t e d   w i t h   v e r t i -  

c a l   a x e s .  

I n t o   t h e   open  u p p e r   ends   of  t h e   c o r e s   a r e   f i t t e d   f o u r  

c y l i n d r i c a l   u p p e r   l o c a t o r   p l u g s ,   12,  e ach   p r o v i d e d ,   a t   t h e  

mid  p o i n t   of   i t s   l e n g t h ,   w i t h   a  p e r i p h e r a l   f l a n g e ,   1 3  w h i c h  

l i m i t s   t h e   p r o j e c t i o n   of  t he   p l u g   i n t o   t h e   c o r e .   An  u p p e r  
l o c a t o r   b o a r d ,   14,  p r o v i d e d   w i t h   f o u r   h o l e s ,   15,  is   p l a c e d  

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

in  a  r i g i d   s p a c e d   r e l a t i o n s h i p .   A  r e c t a n g u l a r   t u b e ,   ( n o t  

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

o v e r   t h e   r o l l s   and  w i t h i n   t h e   p e r i p h e r a l   e x t e n s i o n s ,   14,  o f  

t h e   l o w e r   t r a y ,   2.  The  u p p e r   t r a y ,   3,  f i t s   o v e r   t h e   u p p e r  
l o c a t o r   b o a r d   w i t h   i t s   p e r i p h e r a l   e x t e n s i o n s   a r o u n d   t h e  

u p p e r   end  of  t he   r e c t a n g u l a r   t u b e .  

In  use   s t r a p p i n g   is  p l a c e d   a r o u n d   t he   p a c k a g e   to  d r a w  

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

w a l l s   of   t h e   r e c t a n g u l a r   t u b e   and  so  s e a l   t h e   p a c k a g e .  

I t   i s   o f t e n   p r e f e r r e d   to   wrap   e a c h   r o l l   in   a  t u b u l a r  

f i l m   of  a  v a p o r - b a r r i e r   m a t e r i a l .   The  open  end  of  t h i s   t u b e  

can  be  s e a l e d   by  g a t h e r i n g   t h e   open  end  t o g e t h e r   and  p u s h i n g  

i t   i n t o   t h e   h o l l o w   c o r e .   T h i s   m a t e r i a l   i s   t h e n   h e l d   i n  

p l a c e   by  t h e   l o c a t o r   means  i n s e r t e d   t h e r e i n   when  t he   r o l l   i s  

p a c k a g e d   f o r   t r a n s p o r t .   In  such   c a s e s   i t   may  be  a p p r o p r i a t e  

to  p r o v i d e   t h a t   t he   l o c a t i n g   means   i s   e n g i n e e r e d   to   a c c o m m o -  

d a t e   t h e   e f f e c t i v e l y   r e d u c e d   i n t e r n a l ' d i a m e t e r   of  t h e   c o r e .  

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

is   p o s s i b l e   to   a d a p t   t h e   s t r u c t u r e   to  h o l d   any  c o n v e n i e n t  

n u m b e r .   In  a d d i t i o n ,   t h e   means   p r o v i d i n g   t h e   o u t e r   s t r u c -  

t u r e   of  t h e   p a c k a g e   can  be  v a r i e d   such   t h a t ,   f o r   e x a m p l e ,  

t h e   l o c a t i n g   means  can  be  l o c a t e d   d i r e c t l y   on  o p p o s e d   w a l l s  

of  t h e   p a c k a g e .   B e c a u s e   of  t he   m a n n e r   of  p a c k i n g   the   r o l l s  

t h e   p a c k a g e   mus t   be  p a c k e d   and  u n p a c k e d   w i t h   t h e   r o l l s   v e r -  

t i c a l .   H o w e v e r ,   b e c a u s e   t h e   r o l l s   a r e   t i g h t l y   l o c a t e d   w i t h  

r e s p e c t   to   one  a n o t h e r ,   t he   o r i e n t a t i o n   of  t h e   p a c k a g e  



d u r i n g   t r a n s p o r t a t i o n   is   n o t   c r i t i c a l .  



1.  A  m e t h o d   of  p a c k a g i n g   r o l l s   of  p o l y v i n y l b u t y r a l  

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

t i o n   w h i c h   c o m p r i s e s :  

A.  p r o v i d i n g   a  p a c k a g e   c o m p r i s i n g   u p p e r   and  l o w e r  

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

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

a d a p t e d   to   r e t a i n   one  end  of  a  c y l i n d r i c a l   c o r e   so  as  t o  

r e s t r i c t   r a d i a l   m o v e m e n t   of  t h e   r o l l ,   t h e   means   b e i n g  

s e p a r a t e d   f r o m   a d j a c e n t   r e t a i n i n g   means   on  t h e   same  s u r f a c e  

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

t h e   r o l l s   and  f rom  t h e   w a l l s   by  a  d i s t a n c e   g r e a t e r   t h a n  t h e  

r a d i u s   of   t h e   r o l l s ,   s a i d   r e t a i n i n g   means   b e i n g   a l i g n e d   w i t h  

c o r r e s p o n d i n g   means   on  t h e   o p p o s e d   p a r a l l e l   s u r f a c e ;   a n d  

B.  l o c a t i n g   r o l l s   of   p o l y v i n y l b u t y r a l   s h e e t  

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

e a c h   r o l l   i s   r e t a i n e d   by  one  of   t h e   r e t a i n i n g   means   on  o n e  

of   t h e   o p p o s e d   p a r a l l e l   s u r f a c e s .  

2.  A  m e t h o d   a c c o r d i n g   to   C l a i m   1  in   w h i c h   t h e  

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

means   i s   p r o v i d e d   by  a  b o s s   a d a p t e d   to   p r o j e c t   i n t o   t h e   r o l l  

c o r e .  

3.  A  m e t h o d   a c c o r d i n g   to   C l a i m   2  in   w h i c h   t h e   b o s s  

h a s   a  f r u s t o - c o n i c a l   c o n f i g u r a t i o n .  

-  4.  A  m e t h o d   a c c o r d i n g   to   C l a i m   2  in   w h i c h   e a c h   r e -  

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

to   l i m i t  p e n e t r a t i o n   of  t he   b o s s   i n t o   t h e   c o r e .  

5.  A  m e t h o d   a c c o r d i n g   to   any  of  C l a i m s   1  to   4  i n  

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

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