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©  Flexible  band  with  transversely  applied  suction  tubes. 

@  Coherent  bands  (1)  of  suction  tubes  (2)  wrapped  in 
individual  protective  envelopes  are  used  to  make  possible 
the  mechanical  and  automatic  application  of  suction  tubes  to 
individual  packing  containers.  The  bands  consist  of  two 
strips  (7)  of  flexible  plastic  material  which  are  sealed  to  one 
another  and  between  them  enclose  the  suction  tubes.  To 
facilitate the  separation  of the  suction  tubes  and  surrounding 
protective  envelopes  from  the  band  on  application  to  the 
packing  containers,  the  suction  tube  band  is  provided  in 
accordance  with  the  invention  with  transverse  cuts  (6) 
situated  between  the  suction  tubes  which  at  their  ends  lead 
into  further  cuts  which  extend  in  longitudinal  direction  of  the 
band  or  have  a  certain  length  in  the  said  direction.  The 
individual  protective  envelopes  entering  into  the  suction 
tube  band  are  thus  held  together  solely  by  two  parts  situated 
at  a  distance  from  one  another  and  extending  bandlike 
between  the  envelopes  which  can  be  cut  through  compara- 
tively  simply  on  application  to  the  individual  packing  con- 
tainers. 



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

( h e r e i n a f t e r   c a l l e d   " s u c t i o n   t u b e   b a n d s " )   a r e   u s e d   i n  

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

and  a u t o m a t i c   a p p l i c a t i o n   of  s u c t i o n   t u b e s   to  p a c k i n g  

c o n t a i n e r s .   The  s u c t i o n   t u b e   band  c o m p r i s e s   s u c t i o n   t u b e s  

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

to  t he   s h a p e   of  the   s u c t i o n   t u b e .   The  p r o t e c t i v e   e n v e l o p e s  

in  t u r n   a r e   j o i n e d  t o   one  a n o t h e r   so  t h a t   a  band  of  c o h e r e n t ,  

w r a p p e d ,   s u c t i o n   t u b e s   is   f o r m e d .   The  w r a p p e d   s u c t i o n   t u b e s  

a r e   a r r a n g e d   t r a n s v e r s e l y   in  r e l a t i o n   to  t he   band  a r e   e v e n t  

ly  s p a c e d .   The  p r o t e c t i v e   e n v e l o p e s   may  be  in  t he   fo rm  o f  

s e p a r a t e   s l e e v e s ,   w h i c h   a re   j o i n e d   to  one  a n o t h e r   by  m e a n s  

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

may  a l s o   c o n s t i t u t e   i n t e g r a t e d   p a r t s   of  t he   f l e x i b l e   b a n d .  

A  s u c t i o n   t u b e   band  t h u s   may  c o m p r i s e   two  webs  of  p l a s t i c  

m a t e r i a l   b e t w e e n   w h i c h   the   s u c t i o n   t u b e s   a re   p l a c e d .   T h e  

webs  a re   j o i n e d   to  one  a n o t h e r   a t   l e a s t   in  t he   z o n e s   s u r -  

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

c l o s e d   p r o t e c t i v e   e n v e l o p e s .  

S u c t i o n   t u b e   b a n d s   of  the   t y p e   d e s c r i b e d   above   a re   u s e d   t o  

make  p o s s i b l e   the   m e c h a n i c a l   and  a u t o m a t i c   a p p l i c a t i o n   o f  

i n d i v i d u a l   s u c t i o n   t u b e s   w r a p p e d   in  t he   p r o t e c t i v e   e n v e l o p e s  

to  p a c k i n g   c o n t a i n e r s   e . g .   f o r   j u i c e   or  o t h e r   b e v e r a g e s  

w h i c h   a r e   i n t e n d e d   to  be  d r u n k   d i r e c t l y   f rom  the   p a c k i n g  

c o n t a i n e r   w i t h   the   h e l p   of  s u c t i o n   t u b e s .   To  f a c i l i t a t e   t h e  

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

t i o n   t u b e s   a r e   fed   to  the   m a c h i n e   in  the   fo rm  of  the   s a i d  



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

w r a p p e d   s u c t i o n   t u b e   a t   a  t i m e   f rom  the   band  and  t r a n s -  

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

the   m a c h i n e .   A  m a c h i n e   of  t h i s   t y p e   is   d e s c r i b e d   e . g .   i n  

S w e d i s h   p a t e n t   a p p l i c a t i o n   no.   780  10  6 7 - 5 .  

As  t he   s u c t i o n   t u b e   band  i s   in  t h e   fo rm  of  two  p l a s t i c  

webs  s e a l e d   to  one  a n o t h e r ,   b e t w e e n   w h i c h   a r e   e n c l o s e d  

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

f o r   t he   a p p l i c a t i o n   m a c h i n e   or  t he   a p p l i c a t o r   in  s e p a r a t  

t i n g   t he   i n d i v i d u a l ,   w r a p p e d   s u c t i o n   t u b e s   f rom  t h e   s u c -  

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

the   f a c t   t h a t   t he   demand  f o r   a c c u r a t e   and  e x a c t   c u t t i n g  

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

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

t o r .   M o r e o v e r ,   t he   p l a s t i c   m a t e r i a l   of  w h i c h   t h e   s u c t i o n  

t u b e   band  i s   made  is   c o m p a r a t i v e l y   t o u g h   and  d i f f i c u l t   t o  

b r e a k   up,   c a u s i n g   the   m a t e r i a l   to   s t r e t c h ,   so  t h a t   t h e  

s e v e r i n g   is   r e n d e r e d   more  d i f f i c u l t   and  t he   c u t   w i l l   b e  

i n c o m p l e t e   or  end  up  in  an  i n c o r r e c t   p o s i t i o n ,   w h i c h   i n -  

v o l v e s   t he   r i s k   of  t he   p r o t e c t i v e   e n v e l o p e   b e i n g   b r o k e n ,  

so  t h a t   i t   can   no  l o n g e r   f u l f i l   i t s   o b j e c t   of  p r o t e c t i n g  

the   w r a p p e d   s u c t i o n   t u b e   f rom  c o n t a m i n a t i o n s .  

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  

f l e x i b l e   s u c t i o n   t u b e   band  w h i c h   o v e r c o m e s   the   a f o r e m e n -  

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

f o r   use   in  s u c t i o n   t u b e   a p p l i c a t o r s   w h i c h   o p e r a t e   a t   h i g h  

s p e e d .  

I t   is  a  f u r t h e r   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  f l e x i b l e   s u c t i o n   t u b e   band  w h e r e i n   the   i n d i v i d u a l   s u c t i o n  

t u b e s ,   w r a p p e d   in  p r o t e c t i v e   e n v e l o p e s ,   a r e   s e c u r e l y   j o i n e d  

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

in  c o n n e c t i o n   w i t h   t he   a p p l i c a t i o n   to  t he   i n d i v i d u a l   p a c k i n g  
c o n t a i n e r s .  

I t   is  a  f u r t h e r   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  s u c t i o n   t u b e   band  w h i c h   a t   t h e   l o w e s t   p o s s i b l e   c o s t   i s  

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

p l i c a t o r   d e s c r i b e d   in  S w e d i s h   p a t e n t   a p p l i c a t i o n   no.  780  10  6 7 - 5 .  

T h e s e   and  o t h e r   o b j e c t s   have   b e e n   a c h i e v e d   in  a c c o r d a n c e  

w i t h   t he   i n v e n t i o n ,   in  t h a t   a  f l e x i b l e   band  w i t h   t r a n s -  

v e r s e l y   a p p l i e d   s u c t i o n   t u b e s   has   b e e n   g i v e n   the   c h a r a c t e -  

r i s t i c   t h a t   t he   band   i s   p r o v i d e d   b e t w e e n   two  s u c t i o n   t u b e s  

w i t h   a  t r a n s v e r s e   c u t t i n g   l i n e   w h i c h   a t   some  d i s t a n c e   i n -  

s i d e   t he   l o n g i t u d i n a l   e d g e s   of  t h e   band   m e e t s   c u t s   w h i c h ,  

s e e n   in  l o n g i t u d i n a l   d i r e c t i o n   of  t he   b a n d ,   t a k e   up  a  

many  t i m e s   g r e a t e r   e x t e n t   t h a n   t he   s a i d   t r a n s v e r s e   c u t t i n g  

l i n e .   By  p r o v i d i n g   t h e   webs  f o r m i n g   the   band  a l r e a d y   d u r i n g  

t he   m a n u f a c t u r e   of  t h e   f l e x i b l e   s u c t i o n   t u b e   band  w i t h  

s u i t a b l y   l o c a t e d   c u t s   b e t w e e n   t he   s u c t i o n   t u b e s ,   t he   s e p a -  
r a t i o n   of  t he   i n d i v i d u a l   p r o t e c t i v e   e n v e l o p e s   f rom  e a c h  

o t h e r   in  t he   a p p l i c a t o r   is   f a c i l i t a t e d .   A  s p e c i a l   d e s i g n  

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

to   e n s u r e ,   in  s p i t e   of  t he   f l e x i b l e   c h a r a c t e r   of  t he   m a -  

t e r i a l ,   a  c o m p l e t e   s e p a r a t i o n   of  t he   i n d i v i d u a l   s u c t i o n  

t u b e   e n v e l o p e s   f rom  one  a n o t h e r   even   when  the   a p p l i c a t o r  

o p e r a t e s   a t   h i g h   s p e e d .  

F u r t h e r   e m b o d i m e n t s   of  t h e   f l e x i b l e   s u c t i o n   t u b e   band  i n  

a c c o r d a n c e   w i t h   t he   i n v e n t i o n   have   been   g i v e n   the   c h a r a c t e r t  

i s t i c s   w h i c h   a re   e v i d e n t   f rom  one  or  more  of  the   e n c l o s e d  

s u b s i d i a r y   c l a i m s .  

A  f l e x i b l e   s u c t i o n   t u b e   band  in  a c c o r d a n c e   w i t h   the   i n v e n -  

t i o n   w i l l   now  be  d e s c r i b e d   in  g r e a t e r   d e t a i l   w i t h   s p e c i a l  

r e f e r e n c e   to  the   e n c l o s e d   s c h e m a t i c   d r a w i n g   wh ich   o n l y   s h w o s  

the   d e t a i l s   n e c e s s a r y   f o r   an  u n d e r s t a n d i n g   of  the   i n v e n t i o n .  

F i g u r e   1  shows  p a r t   of  a  s u c t i o n   t u b e   band  in  a c c o r d a n c e  

w i t h   a  f i r s t   e m b o d i m e n t   of  t he   i n v e n t i o n .  

F i g u r e s   2,  3  4  and  5  show  f u r t h e r   e m b o d i m e n t s   of  t he   s u c t i o n  

t u b e   band  in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n .  



The  s u c t i o n   t u b e  b a n d   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n   c o m -  

p r i s e s   a  b a n d  1   w h i c h   c o n s i s t s   of  two  webs  of  t h e r m o p l a s t i c  

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

t i o n  t u b e  b a n d   c o m p r i s e s   m o r e o v e r   s u c t i o n   t u b e s   2  w h i c h   a r e  

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

w h o l l y   e n c l o s e d   by  t he   s ame .   The  s u c t i o n   t u b e s   2  a r e   p l a c e d  

t r a n s v e r s e l y   in  r e l a t i o n   to   t he   band  1,  t h a t   i s   to   say  s u b -  

s t a n t i a l l y  a t  r i g h t   a n g l e s   to   t he   l o n g i t u d i n a l   e d g e s   3  a n d  

4   o f  t h e   b a n d .   The  two  webs   f o r m i n g   the   band  1  a r e   of  a  w i d t h  

w h i c h   s o m e w h a t   e x c e e d s   t he   l e n g t h   of  t he   s u c t i o n   t u b e s   2 ,  

t h u s  m a k i n g  i t   p o s s i b l e   to   s e a l   t he   two  webs  to   one  a n o t h e r  

i n  a   z o n e   ( w h i c h  i s   i n d i c a t e d   as  a  h a t c h e d   a r e a   in  f i g u r e   1 ,  
c o r r e s p o n d i n g  z o n e s   e x i s t i n g   a l s o   in  t he   o t h e r   e m b o d i m e n t s  

s h o w n ,   b u t  h a v i n g   been   l e f t   o u t   in  f i g u r e s   2  -   5,  so  as  n o t  

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

e a c h   i n d i v i d u a l   s u c t i o n   t u b e   2,  so  t h a t   e a c h   s u c t i o n   t u b e   i s  

e n c l o s e d  i n  a n   a i r t i g h t   s u c t i o n   t u b e   e n v e l o p e   5 .  

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

e n v e l o p e s   5  f rom  the   c o h e r e n t   s u c t i o n   t u b e   band   1  on  a p p l i t  

c a t i o n  o f   a  s u c t i o n   t u b e   w r a p p e d   in  an  e n v e l o p e   to   a  p a c k i n g  

c o n t a i n e r  w i t h   t he   h e l p   e . g .   of  the   s u c t i o n   t u b e   a p p l i c a t o r ,  

w h i c h   i s  s h o w n  i n   S w e d i s h   p a t e n t   a p p l i c a t i o n   no.   780  10  6 7 - 5 ,  

t h e   s u c t i o n   t u b e   band  in  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   h a s  

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

t r a n s v e r s e   c u t t i n g   l i n e   6,  w h i c h   l i n e a r l y   c u t s   t h r o u g h   t h e  

two  w e b s  f o r m i n g  t h e   band  1  in  t he   s e a l e d   r e g i o n   b e t w e e n   t h e  

i n d i v i d u a l ,   a i r t i g h t   s u c t i o n   t u b e   e n v e l o p e s   5.  The  c u t t i n g  

l i n e   6  e x t e n d s   t r a n s v e r s e l y   o v e r   the   s u c t i o n   t u b e   band  1  b u t  

t e r m i n a t e s   a t   some  d i s t a n c e   i n s i d e   t he   two  l o n g i t u d i n a l   e d g e s  

3,  4  of  t he   band   1,  so  t h a t   two  s t r i p s   or  b r i d g e s   7  a re   f o r -  

med  in  t he   b a n d   m a t e r i a l   w h i c h   s t r i p s   or  b r i d g e s   h o l d   t o g e t h e r  

the   i n d i v i d u a l   s u c t i o n   t u b e   e n v e l o p e s   to  a  c o h e r e n t   b a n d .   T h e  

two  s t r i p s   7  e x t e n d   a t   a  d i s t a n c e   f r ome   one  a n o t h e r   p a r a l l e l  

a l o n g   t h e   l o n g i t u d i n a l   e d g e s   3,  4  of  t he   s u c t i o n   t u b e   b a n d ,  
t h u s   e n s u r i n g   t h a t   t he   i n d i v i d u a l   s u c t i o n   t u b e   e n v e l o p e s   5 

m a i n t a i n   t h e i r   c o r r e c t   p o s i t i o n   in  t he   s u c t i o n   t u b e   band  s o  

t h a t   t h e   l a t t e r   o b t a i n s   a  r o p e - l a d d e r l i k e   f o r m .  



The  p r o v i s i o n   of  c u t t i n g   l i n e s   6,  w h i c h   a r e   p r o d u c e d   w i t h  

the   h e l p   of  h e a t e d   k n i v e s   in  c o n n e c t i o n   w i t h   t he   h e a t -  

s e a l i n g   of  t h e   two  webs  to  one  a n o t h e r ,   f a c i l i t a t e s   a p p r e -  

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

t u b e   e n v e l o p e s   5  f rom  the   s u c t i o n   t u b e   band  in  t he   a p p l i -  

c a t o r .   In  t he   s a i d   s e p a r a t i o n   now  o n l y   a  c u t t i n g   t h r o u g h  

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

b r i d g e s   7  is   r e q u i r e d   w h i c h   r e m a i n   b e t w e e n   end  p o i n t s   o f  

the   c u t t i n g   l i n e   6  and  the   two  l o n g i t u d i n a l   e d g e s   3,  4  o f  

the   s u c t i o n   t u b e   b a n d .   T h i s   c u t t i n g   t h r o u g h   can  be  c a r r i e d  

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

w h o l e  w i d t h   of  t he   band  n e c e s s a r y   p r e v i o u s l y .   H o w e v e r ,  

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

c u l t i e s   a r i s e   when  t he   two  n e c e s s a r y   c u t s   have   to  b e  

p l a c e d   t h r o u g h   t he   s t r i p s   7  in  t he   e x t e n s i o n   of  t he   c u t -  

t i n g   l i n e   6  made  p r e v i o u s l y ,   so  t h a t   a  c o m p l e t e   s e p a r a -  

t i o n   i s   a c h i e v e d .   T h i s   is  c o n n e c t e d   w i t h   t he   c a p a c i t y   :  
of  t he   s u c t i o n   t u b e   band  to  s t r e t c h   and ,   a l t o g e t h e r ,   i t s   ._ 
f l e x i b l e   c o n s t r u c t i o n   w h i c h   r e n d e r s   d i f f i c u l t   a  c u t t i n g  

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

t he   c u t s   a re   to  c o i n c i d e .   To  o v e r c o m e   t h i s   d i f f i c u l t y ,  

t he   s u c t i o n   t u b e   band  in  a c c o r d a n c e   w i t h   the   i n v e n t i o n   h a s  

a l s o   been   p r o v i d e d   w i t h   f u r t h e r   c u t s   w h i c h ,   l i k e   t he   c u t -  

t i n g   l i n e s   6,  a r e   b r o u g h t   a b o u t   w i t h   t he   h e l p   of  h e a t e d  

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

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

d i s t a n c e   i n s i d e   t he   two  l o n g i t u d i n a l   e d g e s   3,  4  of  t h e  

s u c t i o n   t u b e   band   w h e r e   t he   end  p o i n t s   of  t he   c u t t i n g   l i n e s  

a re   s i t u a t e d .   Each   c u t t i n g  l i n e   6  t h u s   m e e t s   a t   some  d i -  

s t a n c e   i n s i d e   t he   l o n g i t u d i n a l   e d g e s   of  t he   band  a t   b o t h  

i t s   ends   c u t s   8  w h i c h   s e e n   in  l o n g i t u d i n a l   d i r e c t i o n   of  t h e  

band  1  t a k e   up  a  many  t i m e s   g r e a t e r   e x t e n t   t h a n   the   s a i d  

t r a n s v e r s e   c u t t i n g   l i n e   6,  whose  main  d i r e c t i o n   is  in  f a c t  

t r a n s v e r s e l y   in  r e l a t i o n   to  the   band  1.  The  w i d t h   of  t h e  

c u t t i n g   l i n e s   6  is   n e g l i g i b l e   and  m e r e l y   c o r r e s p o n d s   to  t h e  

n e c e s s a r y   t h i c k n e s s   of  the   h e a t e d   k n i f e   by  means   of  w h i c h  

t h e y   a r e   p r o d u c e d .   The  c u t s   8  a re   l i n e a r   and  e x t e n d   s u b -  



s t a n t i a l l y   a t   r i g h t   a n g l e s   to   t h e   c u t t i n g   l i n e   6,  t h a t   i s  

to  s a y ,   t he   c u t s   8  e x t e n d   in  t he   l o n g i t u d i n a l   d i r e c t i o n   o f  

t h e   s u c t i o n   t u b e   band  1.  By  t he   p r o v i s i o n   of  t h e   c u t s ,   t h e  

p u n c h i n g   t h r o u g h   of  t h e   s t r i p s   7  in  t h e   a p p l i c a t o r   is  f a c i -  

l i t a t e d   a p p r e c i a b l y ,   s i n c e   t he   p u n c h i n g   no  l o n g e r   n e e d s   t o  

be  done   w i t h   t he   same  p r e c i s i o n .   To  e n s u r e   a  c o m p l e t e   s e p a -  
r a t i o n   of  a  s u c t i o n   t u b e   e n v e l o p e   5  f rom  t he   r e m a i n i n g   s u c -  

t i o n   t u b e   band  1  i t   i s   now  o n l y   n e c e s s a r y   f o r   t h e   c u t ,   w h i c h  

s e v e r s   t he   s t r i p s   7,  to  m e e t   or  c r o s s   a t   some  p l a c e   t h e  

r e s p e c t i v e   c u t   8  and  the   p l a c i n g   of  t h e   c u t   w i l l   no  l o n g e r  

be  c r i t i c a l .   The  l e n g t h   of  t he   c u t s   8  d e t e r m i n e s   t he   t o l e -  

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

c u t   t h r o u g h   t he   s t r i p s   7,  and  t h e   c u t s   8  a r e   made  t h e r e f o r e  

as  l o n g   as  is   p o s s i b l e   w i t h o u t   any  r i s k   of  t h e i r   r e a c h i n g   o r  

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

t u b e   band   1  w h i c h   f o r m s   t he   a i r t i g h t   s u c t i o n   t u b e   e n v e l o p e   5 .  

The  c u t s   8  l o c a t e d   a t   t he   end  of  e a c h   c u t t i n g   l i n e   6  do  n o t  

have   to   be  r e c t i l i n e a r   and  p a r a l l e l   w i t h   t h e   two  e d g e s   3,  4 

of  t he   s u c t i o n   t u b e   band  1.  The  c u t s   can   a l s o   be  e n d l e s s   a n d  

e n c l o s e   p o r t i o n s   of  t he   s u c t i o n   t u b e   band  w h i c h   have   b e e n  

r e m o v e d   by  p u n c h i n g - o u t   e t c .   d u r i n g   t h e   m a n u f a c t u r e   of  t h e  

b a n d .   As  shown  s c h e m a t i c a l l y   in  f i g u r e   2,  e a c h   c u t   t h u s   may 
be  in  t he   fo rm  of  a  c i r c u l a r   h o l e   9  a t   t h e   end  of  t he   c u t -  

t i n g   l i n e   6.  The  h o l e   9  a l s o   s e r v e s   as  a  " h o l l o w   r e c e s s " ,  

w h i c h   p r e v e n t s   t h a t   on  s t r e s s i n g   of  the   s u c t i o n   t ube   b a n d  

t h e   c u t t i n g   l i n e   6  i s   u n i n t e n t i o n a l l y   w i d e n e d   or  e x t e n d e d  

to  t he   edge  of  t he   s u c t i o n   t u b e   b a n d .   The  h o l e   9  is   o b t a i n e d  

in  t he   same  m a n n e r   as  t he   l i n e a r   c u t s   8  d e s c r i b e d   e a r l i e r ,  

a t   t he   same  t i m e   as  when  t he   c u t t i n g   l i n e   6  is   p r o d u c e d   w i t h  

t he   h e l p   of  a  h e a t e d   k n i f e   or  p u n c h i n g   e l e m e n t ,   d u r i n g   t h e  

m a n u f a c t u r e   of  the   s u c t i o n   t u b e   b a n d .   In  c o n n e c t i o n   t h e r e -  

w i t h ,   h o w e v e r ,   w a s t e   m a t e r i a l   is   p r o d u c e d   w h i c h   must   be  t a k e n  

c a r e   of  so  as  no t   to  a f f e c t   t he   m a n u f a c t u r i n g   p r o c e s s   b y  

a c t i n g   as  an  o b s t a c l e   and  d i m i n i s h i n g   the   r a t e   of  p r o d u c t i o n .  

In  f i g u r e   3  is  shown  a  f u r t h e r   e m b o d i m e n t   of  t he   f l e x i b l e  

s u c t i o n   t u b e   band  in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n ,   w h e r e i n  

t he   c u t   has  been   g i v e n   t he   fo rm  of  a  s u b s t a n t i a l l y   t r i a n g u l a r  



h o l e   10.  The  t r i a n g u l a r   h o l e   10  has   t he   a d v a n t a g e   o v e r   t h e  

c i r c u l a r   h o l e   d e s c r i b e d   e a r l i e r   t h a t   i t   has  a  d i s t i n c t l y  

l i m i t e d   a r e a   w h i c h   makes   i t   p o s s i b l e   to  p r o d u c e   t he   h o l e  

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

w i t h   t h e   p r o d u c t i o n   of  t h e   c u t t i n g   l i n e   6.  C o n s e q u e n t l y  

the   h a n d l i n g   and  t a k i n g   c a r e   o f . w a s t e   m a t e r i a l   d u r i n g   t h e  

m a n u f a c t u r e   of  t h e   s u c t i o n   t u b e   band  can  be  a v o i d e d .  

N a t u r a l l y   t he   p o r t i o n s   r e m o v e d ,   or  the   h o l e s ,   may  a l s o   h a v e  

o t h e r   s h a p e s .   The  i m p o r t a n t   t h i n g   i s ,   t h a t   t he   e x t e n s i o n   o f  

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

g r e a t e r   t h a n   the   c o r r e s p o n d i n g   w i d t h   of  the   c u t t i n g   l i n e   6 ,  

so  t h a t   t he   p l a c i n g   of  t h e   s u p p l e m e n t a r y   c u t s ,   in  c o n n e c t i o n  

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

f rom  t he   b a n d ,   is   f a c i l i t a t e d ,   and  t h a t   the   s h a p e   of  t h e  

h o l e   i s   such   t h a t   t he   h o l e   s e r v e s   as  a  r e c e s s   a t   t he   end  o f  

the   c u t t i n g   l i n e .   A  h o l e   of  a p p r o x .   5mm  d i a m e t e r   has   b e e n  

f o u n d   to  be  s a t i s f a c t o r y   and  a p p r e c i a b l y   i n c r e a s e s   t he   a r e a  

w i t h i n   w h i c h   the   s u p p l e m e n t a r y   c u t s   can  be  p l a c e d ,   s i n c e  

n o r m a l l y   t he   w i d t h   of  t he   main   c u t   w i l l   be  l e s s   t h a n   1  m m .  

The  d i s t a n c e   b e t w e e n   two  s u c t i o n   t u b e s   l o c a t e d   n e x t   to  e a c h  

o t h e r   is  t y p i c a l l y   l5mm.  

In  f i g u r e s   4  and  5  f u r t h e r   a m b o d i m e n t s   of  t he   s u c t i o n   t u b e  

band  in  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   a re   shown ,   w h i c h  e m -  

b o d i m e n t s   d i f f e r   f rom  t he   e m b o d i m e n t s   shown  e a r l i e r   in  t h a t  

the   s t r i p s   or  b r i d g e s   7,  w h i c h   h o l d   t o g e t h e r   t h e   i n d i v i d u a l ,  

a i r t i g h t   s u c t i o n   t u b e   e n v e l o p e s   5  to  a  c o h e r e n t   s u c t i o n   t u b e  

b a n d ,   a r e   s i t u a t e d   a  s m a l l   d i s t a n c e   i n s i d e   t h e   two  e d g e s   3 

and  4  of  the   s u c t i o n   t u b e   b a n d .   The  r e a s o n   f o r   t h i s   is   t h a t  

the   f e e d   and  the   g u i d i n g   of  t he   s u c t i o n   t u b e   band   t h r o u g h  
the   a p p l i c a t o r   s h o u l d   be  p o s s i b l e ,   t h r o u g h   t he   c o l l a b o r a t i o n  

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

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

the   s t r i p s   7  b e i n g   a f f e c t e d   by  or  h i n d e r i n g   t he   f e e d .   T h i s  

has  been   a c h i e v e d   in  a c c o r d a n c e   w i t h   the   i n v e n t i o n   in  t h a t  

f u r t h e r   c u t t i n g   l i n e s   6'  e x t e n d   f rom  the   e d g e s   3,  4  of  t h e  

web  i n w a r d s   b e t w e e n   two  s u c t i o n   t u b e s   2,  w h i c h   c u t t i n g   l i n e s   6 '  



a re   t e r m i n a t e d   by  c u t s   8'  w h i c h   in  l o n g i t u d i n a l   d i r e c t i o n  

of  t he   s u c t i o n   t u b e   band  1  t a k e   up  a  many  t i m e s   g r e a t e r  

e x t e n t   t h a n   t h e   s a i d   c u t t i n g   l i n e   6 ' .   The  two  c u t s   8  a n d  

8'  t o g e t h e r   d e m a r c a t e   t he   s t r i p s   or  b r i d g e s   7  h o l d i n g   t o -  

g e t h e r   t he   s u c t i o n   t u b e   e n v e l o p e s ,   and  in  t he   s u b s e q u e n t  

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

the   s u c t i o n   t u b e   band  in  t he   a p p l i c a t o r ,   t he   s e v e r i n g   m a y  
be  c a r r i e d   o u t   a n y w h e r e   a l o n g   t h e   w h o l e   l e n g t h   of  t h e  

s t r i p s   7,  t h u s   r e d u c i n g   t h e   need   f o r   p r e c i s i o n   and  e n s u -  

r i n g   good  and  f a u l t l e s s   f u n c t i o n i n g   of  t he   a p p l i c a t o r .  

As  i n d i c a t e d   in  f i g u r e   5,  t he   c u t s   8'  may  a l s o   e n c l o s e  

r e m o v e d   p o r t i o n s   of  t he   b a n d ,   so  t h a t   the   c u t s   s u b s t a n t i a l -  

ly  o b t a i n   t h e   f o rm  of  c i r c u l a r   h o l e s   9 ' .  

By  t he   i n v e n t i o n   a  s u c t i o n   t u b e   band   i s   p r o v i d e d   w h i c h ,  

in  s p i t e   of  b e i n g   e a s y   to   h a n d l e   and  e x t r e m e l y   s i m p l e ,  

can  be  b r o k e n   up  i n t o   i n d i v i d u a l   s u c t i o n   t u b e   e n v e l o p e s  

w i t h   t he   h e l p   of  a  s u c t i o n   t u b e   a p p l i c a t o r   of  known  t y p e .  

Owing  to   t he   d e s i g n   of  t h e   s u c t i o n   t u b e   b a n d ,   t he   d i v i s i o n  

i n t o   i n d i v i d u a l   s u c t i o n   t u b e   e n v e l o p e s   may  be  done  a t   g r e a t  

s p e e d   w i t h o u t   s a f e t y   b e i n g   e n d a n g e r e d ,   and ,   owing  to  t h e  

s p e c i a l   d e s i g n   of  t he   s u c t i o n   t u b e   b a n d ,   m o r e o v e r ,   o p t i -  

mum  o p e r a t i o n a l   s a f e t y   is   a c h i e v e d ,   even   i f   t he   p o s i t i o n  

of  t he   b a n d ,   owing   to   i t s   f l e x i b i l i t y ,   v a r i e s   w i t h i n   w i d e  

l i m i t s   a t   t he   i n s t a n t   of  s e v e r a n c e .  



1.  F l e x i b l e   band  w i t h   t r a n s v e r s e l y   a p p l i e d   s u c t i o n   t u b e s ,  

c h a r a c t e r i z e d   in  t h a t   t he   band  (1)  i s   p r o v i d e d   b e t w e e n  

two  s u c t i o n   t u b e s   (2)  w i t h   a  t r a n s v e r s e   c u t t i n g   l i n e   (6 )  

w h i c h   a t   some  d i s t a n c e   i n s i d e   the   l o n g i t u d i n a l   e d g e s   ( 3 ,  

4)  of  t h e   band  m e e t s   c u t s   (8)  w h i c h ,   s e e n   in  l o n g i t u d i n a l  

d i r e c t i o n   of  the   band  (1)  t a k e   up  a  many  t i m e s   g r e a t e r  

e x t e n t   t h a n   the   s a i d   t r a n s v e r s e   c u t i n g   l i n e   ( 6 ) .  

2.  F l e x i b l e   band  in  a c c o r d a n c e   w i t h   c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   the   c u t s   (8)  a r e   l i n e a r   and  e x t e n d   s u b s t a n t i a l l y  

a t   r i g h t   a n g l e s   to  the   c u t t i n g   l i n e   ( 6 ) .  

3.  F l e x i b l e   band  in  a c c o r d a n c e   w i t h   c l a i m   1  c h a r a c t e r i z e d  

in  t h a t   the   c u t s   (8)  e n c l o s e   p o r t i o n s   of  t he   band  (1 )  

w h i c h   have   been   r e m o v e d .  

4.  F l e x i b l e   band  in  a c c o r d a n c e   w i t h   c l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   the   c u t s   a re   c o n s t i t u t e d   by  c i r c l e s   ( 9 ) .  

5.  F l e x i b l e   band  in  a c c o r d a n c e   w i t h   c l a i m   3,  c h a r a c t e r i z e d  

in  t h a t   the   c u t s   a re   c o n s t i t u t e d   by  t r i a n g u l a r   h o l e s   ( 1 0 ) .  

6.  F l e x i b l e   band  in  a c c o r d a n c e   w i t h   a n y o n e   of  t he   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 he   c u t s   t e r m i n a t e   t h e  

c u t t i n g   l i n e   ( 6 ) .  

7.  F l e x i b l e   band  in  a c c o r d a n c e   w i t h   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   i n  t h a t   f u r t h e r   c u t t i n g   l i n e s   ( 6 ' )  



e x t e n d   f rom  t h e   e d g e s   (3,  4)  of  t h e   web  (1)  and  in  b e -  

t w e e n   two  s u c t i o n   t u b e s   (2)  w h i c h   c u t t i n g   l i n e s   ( 6 ' )  

a r e   t e r m i n a t e d   by  c u t s   ( 8 ' )   w h i c h ,   s e e n   in  l o n g i t u d i n a l  

d i r e c t i o n   of  t h e   band  (1)  t a k e   up  a  many  t i m e s   g r e a t e r  

e x t e n t   t h a n   t he   s a i d   c u t t i n g   l i n e s   ( 6 ' ) .  
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