
Europaisches  Pa ten tamt  

European  Patent  Office 

Office  europeen  des  brevets 
©  Publication  number: 0  1 3 2   9 0 5  

A 2  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84301500.9  ©  Int.  CI.4:  B  65  D  2 7 / 0 4  

^   B  65  D  27 /10  
©  Date  of  filing:  07.03.84 

©  Priority:  28.06.83  US  509154  ©  Applicant:  Moore  Business  Forms,  Inc. 
300  Lang  Boulevard 
Grand  Island,  New  York  140721US) 

©  Date  of  publication  of  application: 
13.02.85  Bulletin  85/7  ©  Inventor:  Van  Malderghem,  Edmund  G. 

533  Morgan  Drive 
©  Designated  Contracting  States:  Lewiston  Niagara  New  York  14092(US) 

AT  BE  CH  DE  FR  GB  IT  LI  LU  NL  SE 
©  Representative:  Townsend,  Derek  Thomas  et  al, 

Barlin  Professional  Services  Barlin  House  20  High  Street 
Carshalton  Surrey  SM5  3AG(GB) 

(54)  Improvements  on  webs  for  continuous  business  forms  assemblies. 
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bly  with  a  window  eliminates  window  edge  snagging  on  high 
speed  printers  and  form  handling  equipment.  The  improve- 
ment  is  of  the  window  having  a  trailing  edge  bowed  in  the 
trailing  direction. 



BACKGROUND  AND FIELD  OF  THE  INVENTION 

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  c o n t i n u o u s   b u s i n e s s   f o r m  

a s s e m b l i e s   and  webs  f o r   t he   same  h a v i n g   w i n d o w s   f o r   a d d r e s s  

i n f o r m a t i o n   and  t h e   l i k e .  

B a c k g r o u n d  

B u s i n e s s   f o r m s ,   i n c l u d i n g   e n v e l o p e s   and  c o n t i n u o u s  

b u s i n e s s   f o rm  a s s e m b l i e s ,   h ave   l o n g   been   a d d r e s s   w i n d o w s .  

E x a m p l e s   a r e   f o u n d   in  U .S .   P a t e n t   Nos.   9 1 , 7 2 8   ( e n v e l o p e   w i t h  

ova l   c u t   w indow  and  t r a n s p a r e n t   c o v e r ,   or  u n c u t   w i t h   p o r t i o n  

made  t r a n s p a r e n t ) ;   8 3 5 , 8 5 0   ( e n v e l o p e   w i t h   p o r t i o n  m a d e   t r a n s -  

p a r e n t   by  p a r a f f i n - o i l   or  g r e a s e ) ;   1 , 4 3 8 , 1 2 2   ( e n v e l o p e   w i t h  

g e n e r a l l y   r e c t a n g u l a r   cu t   w indow)   3 , 1 3 6 , 4 7 6   ( e n v e l o p e   w i t h  

g e n e r a l l y   r e c t a n g u l a r   cu t   w i n d o w ) ;   and  Re.  2 5 , 8 7 2   ( e n v e l o p e  

w i t h   g e n e r a l l y   t r i a n g u l a r   c u t   w i n d o w ) .   As  shown  in  t h e s e  

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

been  d i s c l o s e d .   H o w e v e r ,   at   p r e s e n t ,   w i n d o w s   in  c o n t i n u o u s  

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

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

a s s e m b l i e s   w i t h   w i n d o w s   has   d e v e l o p e d   and  become  f o c u s e d   u p o n  

such  w i n d o w s   f o r   a  v a r i e t y   of  r e a s o n s ,   i n c l u d i n g   c o s t   s a v i n g s  

and  a e s t h e t i c   a p p e a r a n c e .   Window  s h a p e   has  become  s o  

s t a n d a r d i z e d   as  to   be  i g n o r e ,   and  c o n s i d e r e d   u n c h a n g e a b l e .  



SUMMARY  OF  THE  INVENTION 

In  c e r t a i n   h i g h   s p e e d   i m p a c t   p r i n t e r s   and  o t h e r  

c o n t i n u o u s   b u s i n e s s   form  a s s e m b l y   p r o c e s s i n g   e q u i p m e n t ,  

c o n t i n u o u s   a s s e m b l i e s   and  a s s e m b l y   webs  w i t h   w indows   a r e   f e d  

t h r o u g h   s l i t s   in  e q u i p m e n t   s h i e l d s   and  t h e   l i k e .   T h e  

a s s e m b l i e s   and  webs   a r e   p o s i t i o n e d   by  a i r   v a c u u m s ,   and  t r a v e l  

a t   s p e e d s   f r o m   a b o u t   9 .6   f e e t   (3  m e t r e s )   p e r   m i n u t e   ( fpm)   a n d  

l e s s   to  a b o u t   25  fpm  f e e t   (8  m e t r e s   p e r   m i n u t e )   and  m o r e .  

With   a  p a p e r   w e i g h t   of  a b o u t   32  p o u n d s ,   t h e   a s s e m b l i e s   a n d  

webs  t r a v e l   w e l l .   H o w e v e r ,   w i t h   l o w e r   p a p e r   w e i g h t s ,   s u c h   a s  

28  p o u n d s ,   t h e   w i n d o w s   f r e q u e n t l y   s n a g   t h e   s h i e l d s   a d j a c e n t  

t h e   s l i t s ,   and  a r e   f r e q u e n t l y   t o r n .   The  e q u i p m e n t   i s  

s o m e t i m e s   j a m m e d .  

Such  form  damage   and  j amming   can  be  e x t r e m e l y   c o s t l y .  

Where   t he   f o r m s   a r e   s e q u e n t i a l l y   m a r k e d   w i t h   s e r i a l   n u m b e r s ,  

as  w i t h   p a y r o l l   c h e c k s ,   damage  to   a  s i n g l e   form  may  r e q u i r e  

t h a t   t h e   e q u i p m e n t   be  s t o p p e d ,   t h e   t o r n   form  r e m o v e d ,   t h e  

m a c h i n e   a d j u s t e d   and  r e s t a r t e d ,   and  m a n u a l   or  c o m p u t e r   b o o k -  

k e e p i n g   e n t r i e s   made  to  v o i d   t h e   t o r n   f o r m .  

I t   is   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   p r o v i d e   a n  

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

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

p r o v i d e   an  i m p r o v e d   web  f o r   a  c o n t i n u o u s   b u s i n e s s   f o r m s  

a s s e m b l y   in  w h i c h   t h e   p r o b l e m s   c a u s e d   by  s u c h   form  d a m a g e  

r e f e r r e d   to  i s   o v e r c o m e .  

W h i l e   e q u i p m e n t   c h a n g e s   and  window  p a n e l   g l u i n g   c h a n g e s  

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

p r o b l e m s   of  w i n d o w   s n a g g i n g   and  e q u i p m e n t   j a m m i n g ,   t h i s  

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



window  s h a p e   s u b s t a n t i a l l y   e l i m i n a t e s   t h e   p r o b l e m s .  

T h u s ,   in  a  p r i n c i p a l   a s p e c t ,   t h e   i n v e n t i o n   is   an  i m p r o v e m e n t  

in  a  web,   t h e   web  (a )   b e i n g   c o n t i n u o u s   in  b o t h   of  two  l o n g i -  

t u d i n a l   d i r e c t i o n s   a l o n g   a  l o n g i t u d i n a l   a x i s ,   (b)   h a v i n g   a  

s e r i e s   of  b u s i n e s s   f o r m s   t h e r e o n ,   t h e   s e r i e s   b e i n g   c o n t i n u o u s  

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

w i n d o w s   in  t h e   web  on  t h e   f o r m s ,   t h e   s e r i e s   of  w i n d o w s   b e i n g  

c o n t i n u o u s   in  t h e   l o n g i t u d i n a l   d i r e c t i o n s ,   and  (d)  b e i n g  

a d a p t e d   to  be  fed   and  h i g h   s p e e d   i m p a c t   p r i n t e d   in  a  f i r s t   o f  

t h e   two  l o n g i t u d i n a l   d i r e c t i o n s ,   t h e   f i r s t   l o n g i t u d i n a l  

d i r e c t i o n   t h e r e b y   b e i n g   a  d i r e c t i o n   of  t r a v e l   of  t h e   web  d u r i n g  

f e e d i n g   and  p r i n t i n g   c h a r a c t e r i s e d   in  t h a t   t h e   web  has   a t  

l e a s t   two  d i s t i n c t   window  e d g e s   a l o n g   e a c h   w i n d o w   e x t e n d i n g  

g e n e r a l l y   t r a n s v e r s e   to   t h e   l o n g i t u d i n a l   a x i s ,   one  of  t h e   a t  

l e a s t   two  window  e d g e s   b e i n g   a  l e a d i n g   w indow  edge   and  t h e  

o t h e r   of  t h e   two  window  e d g - s   b e i n g   a  t r a i l i n g   window  e d g e  

t r a i l i n g   t h e   l e a d i n g   window  edge   when  t h e   web  is   moved  in  t h e  

d i r e c t i o n   of  t r a v e l .  T h e   t r a i l i n g   window  edge   has   t r a i l i n g  

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

edge   b e i n g  b o w e d   away  f rom  t h e   d i r e c t i o n   o f  t r a v e l   such   t h a t  

t h e   t r a i l i n g   edge  c e n t e r   t r a i l s   t h e   t r a i l i n g   e d g e   s i d e s   w h e n  

t h e   web  is   moved  in  t h e   d i r e c t i o n   o f   t r a v e l .  

BRIEF DESCRIPTION  OF  THE  DRAWING 

T h e  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   w i l l   b e  

d e s c r i b e d   by  way  of  e x a m p l e  i n   r e l a t i o n   to   t h e   a c c o m p a n y i n g  

d r a w i n g   c o n s i s t i n g   of  two  f i g u r e s   of  F I G S . ,   as  f o l l o w s : -  

F i g .   1  is   a  p l a n   v i ew   of  a  p r e f e r r e d   c o n t i n u o u s  

b u s i n e s s   form  a s s e m b l y   web;  a n d  



F i g .   2  i s   an  e n l a r g e d   p l a n   v i e w   of  t h e   a r e a   e n c i r c l e d  

by  l i n e   2  in   F i g .   1 .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

R e f e r r i n g   to   F i g .   1,  t h e   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   is  an  i m p r o v e m e n t   in  a  c o n t i n u o u s   b u s i n e s s   f o r m  

a s s e m b l y   of  a  web  10  b e i n g   c o n t i n u o u s   in  b o t h   d i r e c t i o n s  

a l o n g   a  l o n g i t u d i n a l   a x i s   12.   The  a s s e m b l y   10  has   a  

c o n t i n u o u s   s e r i e s   of  b u s i n e s s   f o r m s   14  w h i c h   e x t e n d   t r a n s -  

v e r s e l y   a c r o s s   t h e   a s s e m b l y   10  and  a r e   j o i n e d   l o n g i t u d i n a l l y  

e n d - t o - e n d   a c r o s s   a  s e r i e s   of  p e r f o r a t i o n   l i n e s   16.  T h e  

a s s e m b l y   10  has   f e e d   s t r i p s   18,   20  a l o n g   t r a n s v e r s e l y  

o p p o s i t e   e d g e s   2 2 , 2 4 .   The  s t r i p s   18,  20  i n c l u d e   c o n t i n u o u s  

rows  26,  28,  r e s p e c t i v e l y ,   of  s p a c e d   t r a c t o r   h o l e s .  

Each  fo rm  14  d e f i n e s   a  w indow  30  f o r   d i s p l a y i n g   a d d r e s s  

i n f o r m a t i o n   ( n o t   shown)   to   be  p r i n t e d   on  t h e   form  14  a t   a  

l o c a t i o n   31.  The  l o c a t i o n   31  i s   e q u i d i s t a n t   w i t h   t h e   w i n d o w  

30  from  a  c o n t i n u o u s ,   l o n g i t u d i n a l   f o l d   l i n e   3 2 .  

The  a s s e m b l y   10  i s   fed   and  p r i n t e d   in  a  f i r s t   l o n g i -  

t u d i n a l   d i r e c t i o n   34  a l o n g   t h e   a x i s   12,  away  f rom  t h e  

s e c o n d   l o n g i t u d i n a l   d i r e c t i o n   35.   By  d e f i n i t i o n ,   t h e   d i r e c -  

t i o n   34  is   t h e   d i r e c t i o n   of  t r a v e l ,   and  c o m p o n e n t s   of   t h e  

a s s e m b l y   10  w h i c h   p r e c e d e   o t h e r   c o m p o n e n t s   in  t h e   d i r e c t i o n   o f  

t r a v e l   34  l e a d   s u c h   o t h e r   c o m p o n e n t s ,   or  a r e ,   in  r e l a t i o n   t o  

t he   o t h e r   c o m p o n e n t s ,   l e a d i n g   c o m p o n e n t s .   The  o t h e r   c o m -  

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

Each  window  30  i s   an  a r e a   c u t   f rom  a  form  14.  The  a r e a   i s  

c o v e r e d   w i t h   a  t r a n s p a r e n t   s h e e t   36  as  in  F i g .   2.  The  s h e e t  

36  is   a d h e r e d   to   t h e   form  14  by  an  e n c i r c l i n g   a d h e s i v e   3 8 .  



The  web  10  and  each   form  14  h a v e ,   a l o n g   each   window  30,  f o u r  

d i s t i n c t   window  e d g e s   40 ,   42 ,   44 ,   46 .   Two  of  t h e   e d g e s   4 0 ,  

42  e x t e n d   g e n e r a l l y   t r a n s v e r s e l y   a c r o s s   t he   form  14.  T h e  

o t h e r   two  e d g e s   44 ,   46  e x t e n d   g e n e r a l l y   l o n g i t u d i n a l l y   a l o n g  

t he   form  14.  The  f i r s t   t r a n s v e r s e   edge  40  is  t h e   l e a d i n g  

edge  of  t h e   w i n d o w ,   w h i l e   t h e   o p p o s i t e   t r a n s v e r s e   edge  42  i s  

t h e   t r a i l i n g   e d g e .   The  two  e d g e s   44 ,   46  a r e   o p p o s e d   s i d e  

e d g e s   of  t h e   w i n d o w .  

The  e d g e s   40,   44 ,   46  a r e   s u b s t a n t i a l l y   c o m p l e t e l y  

s t r a i g h t ,   g e o m e r t r i c a l l y .   The  edge   40  is   p e r p e n d i c u l a r   to  t h e  

l o n g i t u d i n a l   a x i s   12,  w h i l e   t h e   e d g e s   44 ,   46  a r e   p a r a l l e l   t o  

t he   a x i s   12.  T h u s ,   t he   e d g e s   44 ,   46  a r e   p e r p e n d i c u l a r   to   t h e  

edge  40.   S m a l l ,   r o u n d e d ,   or   p a r t i a l l y   c i r c u l a r   c o r n e r s   50,   52  

j o i n   t h e   e d g e s   44 ,   46  to  t h e   edge   40  in  a  s m o o t h   t r a n s i t i o n  

t h e r e f r o m .  

The  edge  42  i s   u n i q u e .   The  edge   42  is  bowed  in  t h e  

t r a i l i n g   d i r e c t i o n .   The  c e n t e r   54  of  t h e   edge  42  t r a i l s   t h e  

s i d e s   56,  58  of  t h e   edge  42 ,   The  edge  42  is  n o w h e r e   s t r a i g h t ,  

bu t   c o n t i n u o u s l y   c u r v e d   t h r o u g h o u t   i t s   e x t e n t .   The  d e g r e e ,  

r a t e   or  a m o u n t   of  c u r v a t u r e  o f   t h e   edge  42  does   n o t   s u b s t a n -  

t i a l l y   v a r y   a c r o s s   i t s   e x t e n t ;   t h e   d e g r e e   of  c u r v a t u r e   i s  

s u b s t a n t i a l l y   u n i f o r m .   The  s i d e s   56,  58  a r e   l o n g i t u d i n a l l y  

even  w i t h   e a c h   o t h e r ,   and  l e a d  t h e   c e n t e r   54  by  a b o u t   o n e -  

e i g h t h   i n c h .   S m a l l ,   r o u n d e d   c o r n e r s   60,   62  j o i n   t h e   e d g e  

4 0  t o   t h e   e d g e s   44 ,   46  in  s m o o t h   t r a n s i t i o n s .  

Wi th   s u c h   an  edge  42,   t h e   p r o b l e m   of  p r i n t e r   s n a g g i n g  

and  j amming   is   s u b s t a n t i a l l y   e l i m i n a t e d .   T h i s   is   t h e   o n l y  

known  s o l u t i o n   to  t h e   p r o b l e m .  



I t   is   b e l i e v e d   t h a t   so  l o n g   as  no  p o i n t s   a r e   l o c a t e d  

a l o n g   t h e   edge   42 ,   t he   bow  ( l o n g i t u d i n a l   d i s t a n c e   f rom  t h e  

s i d e s   44 ,   46  to   t h e   c e n t e r   54)  of  t h e   edge   42  c o u l d   b e  

g r e a t e r   or  l e s s   t h a n   o n e - e i g h t h   i n c h   w i t h o u t   a f f e c t   on  f r e e -  

dom  from  s n a g g i n g   or  o t h e r w i s e .   I t   is  a l s o   b e l i e v e d   a  bow 

of  l e s s   t h a n   o n e - s i x t e e n t h   i n c h   wou ld   no t   be  any  more  f r e e  

of  s n a g g i n g   t h a n   no  bow.  P o i n t s   a l o n g   t h e   edge  42 ,   as  w i t h  

a  V - c u t   e d g e ,   a r e   d i s f a v o u r e d   due  to   d i e   w e a r .  



1.  A  web  f o r   a  c o n t i n u o u s   b u s i n e s s   f o r m s   a s s e m b l y  

(a)   b e i n g   c o n t i n u o u s   in  b o t h   of  two  l o n g i t u d i n a l  

d i r e c t i o n s   a l o n g   a  l o n g i t u d i n a l   a x i s ,  

(b)   h a v i n g   a  s e r i e s   of  b u s i n e s s   f o r m s   t h e r e o n ,   t h e   s e r i e s  

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

(c )   d e f i n i n g   a  s e r i e s   of  cu t   w i n d o w s   in  t h e   web  on  t h e  

f o r m s ,   t h e   s e r i e s   of  w indows   b e i n g   c o n t i n u o u s   in  t h e   l o n g i -  

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

(d)   b e i n g   a d a p t e d   to  be  fed  and  h i g h   s p e e d   i m p a c t   p r i n t e d  

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

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

t h e   web  d u r i n g   f e e d i n g   and  p r i n t i n g ,  

c h a r a c t e r i s e d   in  t h a t   t h e   web  has   a t   l e a s t   two  d i s t i n c t  

window  e d g e s   ( 4 0 , 4 2 )   a l o n g   each   window  e x t e n d i n g   g e n e r a l l y  

t r a n s v e r s e   to   t h e   l o n g i t u d i n a l   a x i s ,   one  of  t h e   a t   l e a s t   t w o  

window  e d g e s   b e i n g   a  l e a d i n g   window  edge   and  t h e   o t h e r   of  t h e  

two  window  e d g e s   b e i n g   a  t r a i l i n g   window  edge  t r a i l i n g   t h e  

l e a d i n g   window  edge  when  the   web  is   moved  in  t h e   d i r e c t i o n   o f  

t r a v e l .   t h e   t r a i l i n g   window  edge  ( 4 2 )   h a v i n g   t r a i l i n g   e d g e  

s i d e s   and  a  t r a i l i n g   edge  c e n t e r   ( 5 4 ) ,   t h e   t r a i l i n g   w i n d o w  

edge   (42)   b e i n g   bowed  away  f rom  t h e   d i r e c t i o n   of  t r a v e l   s u c h  

t h a t   t h e   t r a i l i n g   edge  c e n t e r   (54)   t r a i l s   t h e   t r a i l i n g   e d g e  

s i d e s   when  t h e   web  is   moved  in  t h e   d i r e c t i o n   of  t r a v e l .  

2.  A  web  as  c l a i m e d   in  C la im  1  in  w h i c h   t h e   web  has   f o u r  

window  e d g e s ,   ( 4 0 , 4 2 , 4 4 , 4 6 )   two  of  t h e   w indow  e d g e s   ( 4 4 , 4 6 )  

b e i n g   o p p o s e d   s i d e   window  e d g e s   e x t e n d i n g   g e n e r a l l y   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n s   from  t h e   l e a d i n g   window  edge  (40 )   t o  



the  t r a i l i n g   window  edge  ( 4 2 ) ,   t h e   l e a d i n g   window  edge   ( 4 0 )  

and  t h e   s i d e   window  e d g e s   ( 4 4 , 4 6 )   b e i n g   s u b s t a n t i a l l y  

c o m n l e t e l y   g e o m e t r i c a l l y   s t r a i g h t .  

3.  A  web  as  c l a i m e d   in  C l a i m   2  in  w h i c h   t h e   s i d e   w i n d o w  

edges   ( 4 4 , 4 6 )   j o i n   t he   t r a i l i n g   window  e d g e s   a t   o p p o s e d  

t r a i l i n g   c o r n e r s ,   t he   t r a i l i n g   c o r n e r s   ( 6 0 , 6 2 )   b e i n g   r o u n d e d  

and  t h e   t r a i l i n g   edge  c e n t e r   (54)   t r a i l i n g   t h e   t r a i l i n g  

c o r n e r s   by  a b o u t   o n e - e i g h t h   of  an  i n c h   (3  m i l l i m e t r e s ) .  
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