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(54)  High  speed  wrapping  machine. 

Article  handling  apparatus  comprises  one  or  more 
handling  arms  for  performing  operations  on  articles  as  those 
articles  move  continuously  through  a  work  station  without 
slowing  down  or  stopping.  The  operations  that  may  be 
performed  include  direction  changing  with  or  without 
changes  in  the  orientation  of  the  articles,  assembly,  proces- 
sing  or  wrapping.  Each  handling  arm  (54)  is  pivotally 
mounted  on  a  first  rotary  member  (56)  and  comprises  cam 
means  (58)  engaged  by  a  cam  follower  (60)  mounted  on  a 
second  rotary  member  (61).  The  shapes  of  the  cam  means 
(58)  and  the  circular  paths  of  the  handling  arm  pivots  (55) 
and  cam  followers  (60)  are  such  that  the  handling  arms 
maintain  a  fixed  angle  of  presentation  through  the  handling 
zone,  then  rotate  in  the  opposite  sense  to  the  first  rotary 
member  (56)  to  retard  their  tip  speeds,  then  move  laterally 
from  the  path  of  the  articles  to  be  handled,  and  finally  rotate 
in  the  same  sense  as  the  first  rotary  member  to  approach  the 
handling  zone  to  repeat  the  cycle. 





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

as  they  move  w i t h o u t   i n t e r r u p t i o n   on  a  c o n v e y o r .   I t   i s  

d e s i r a b l e   t h a t   on  any  conveyor   l i n e   s y s t e m   for   a s s e m b l y ,  

p r o c e s s i n g   or  w r a p p i n g ,   the  p r o d u c t s   moving  a long  t h e  

conveyo r   are  h a n d l e d   w i t h o u t   s l o w i n g   down  or  s t o p p i n g  
the   conveyor .   This   p r o v i d e s   the  maximum  e f f i c i e n c y   o f  

o p e r a t i o n ,   and  many  h a n d l i n g   d e v i c e s   have  been  p r o p o s e d  
to  o p e r a t e   in  t h i s   way.  In  g e n e r a l ,   h o w e v e r ,   s u c h  

d e v i c e s   are  e i t h e r   i n e f f i c i e n t   or  c o m p l e x ,   and  t he re   i s  

a  need  for   a  s imp le   ye t   f l e x i b l e   m e c h a n i s m   which  i s  

c a p a b l e   of  h igh  speed   o p e r a t i o n .  
The  i n v e n t i o n   p r o v i d e s   a  h a n d l i n g   a p p a r a t u s   f o r  

a r t i c l e s ,   w h e r e i n   a  h a n d l i n g   arm  is  movab le   in  a  c y c l i c  

p a t h   t h a t   p a s s e s   t h r o u g h   an  a r t i c l e   h a n d l i n g   zone,   t h e  

arm  movement  be ing   c o n t r o l l e d   by  a  l i n k a g e   w h i c h  

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

arm  on  a  f i r s t   r o t a r y   member,  cam  means  f a s t   to  t h e  

h a n d l i n g   arm,  a  cam  f o l l o w e r   mounted  on  a  second  r o t a r y  
member  in  s l i d i n g   engagement   w i th   the  cam  means,   and 

d r i v e   means  for   r o t a t i n g   the  f i r s t   and  s e c o n d   r o t a r y  .  

members  to  d r i v e   the   p i v o t   means  and  the   cam  f o l l o w e r  

around  m u t u a l l y   e c c e n t r i c   c i r c u l a r   p a t h s ,   whe re in   t h e  

c i r c u l a r   pa th s   and  the  shape  of  the  cam  means  a r e  
i n t e r - r e l a t e d   to  m a i n t a i n   the  h a n d l i n g   arm  at  a  f i x e d  



ang le   of  p r e s e n t a t i o n   d u r i n g   i t s   a r c u a t e   pa th   t h r o u g h  
the   h a n d l i n g   zone,  then   to  cause   i t   to  r o t a t e   about   t h e  

p i v o t   means  in  the  o p p o s i t e   s e n s e   to  the  r o t a t i o n   of  t h e  
f i r s t   r o t a r y   member  to  r e t a r d   i t s   t i p   speed ,   then  t o  

move  l a t e r a l l y   from  the  pa th   of  a r t i c l e s   to  be  h a n d l e d ,  
and  t hen   to  r o t a t e   about   the   p i v o t   means  in  the  same 
s e n s e   as  t h e . r o t a t i o n   of  the  f i r s t   r o t a r y   member  b e f o r e  

i t  a g a i n   a p p r o a c h e s   the   a r t i c l e   h a n d l i n g   zone  to  r e p e a t  
the  c y c l e .  

Two  examples   of  uses   of  the   a p p a r a t u s   of  t h e  
i n v e n t i o n   are  the  t r a n s f e r   of  a r t i c l e s   from  one  c o n v e y o r  
to  a n o t h e r   moving  at  an  angle   to   the   f i r s t ,   and  t h e  

p e r f o r m a n c e   of  some  h a n d l i n g   o p e r a t i o n   on  the   a r t i c l e s   a s  
they   pass   c o n t i n u o u s l y   t h r o u g h   the   h a n d l i n g   zone  in  a  
s t r a i g h t   l i n e .   Both  examples   are  e n c o u n t e r e d   in  t h e  

h i g h   speed   wrapp ing   machine  which  is   the   s u b j e c t   of  o u r  

c o p e n d i n g   European   P a t e n t   A p p l i c a t i o n   n u m b e r e d  

c o n s e c u t i v e l y   wi th   t h i s   A p p l i c a t i o n ,   and  which  i s   u s e d  

h e r e i n   to   i l l u s t r a t e   p r e f e r r e d   embodimen t s   of  t h e  

i n v e n t i o n .  
When  the  h a n d l i n g   a p p a r a t u s   is   d e s i g n e d   to   move 

a r t i c l e s   or  groups  of  a r t i c l e s   from  a  f i r s t   c o n v e y o r  
s t a n d i n g   a t   any  angle   to  a  s econd   c o n v e y o r ,   i t  

a d v a n t a g e o u s l y   compr i s e s   a  number   of  h a n d l i n g   arms  e a c h  
of  which   may  c o n s i s t   of  an  L - s h a p e d   arm  mounted  on  a  
r o t a t i n g   mechanism  in  the   i n c l u d e d   angle   be tween   t h e  
f i r s t   c o n v e y o r   and  the  second   c o n v e y o r .   These  a r m s  
are   p i v o t e d   on  the  f i r s t   r o t a r y   member  and  each  i s  

p r o v i d e d   w i th   i ts   own  cam  means  which  c o o p e r a t e s   w i th   a  

r e s p e c t i v e   cam  f o l l o w e r   on  the   second   r o t a r y   m e m b e r .  
The  f i r s t   and  second  r o t a r y   members  are  p r e f e r a b l y   d r i v e n  

at  the  same  speed.   By  a p p r o p r i a t e   de s ign   of  the  cam 
means  the   h a n d l i n g   arms  are  ab le   to  p ick   up  an  a r t i c l e   o r  

g roups   of  a r t i c l e s   from  the  f i r s t   conveyor   and  c h a n g e  
t h e i r   d i r e c t i o n   of  movement  to  t h a t   of  the   s e c o n d  



conveyo r   e i t h e r   w i th   or  w i t h o u t   a  change  in  t h e  

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

g r o u p i n g   of  a r t i c l e s   which  are  to  be  p r o c e s s e d   ( f o r  

example  wrapped)  t o g e t h e r ,   a f t e r   which  the  h a n d l i n g   arm 
r e t r a c t s   in  a  pa th   t h a t   c a r r i e s   i t   s ideways   and  out   o f  
the  way  of  the  s econd   c o n v e y o r ,   t h e r e a f t e r   e x t e n d i n g  
i t s e l f   beh ind   a n o t h e r   p r o d u c t   or  group  of  p r o d u c t s   on  
the   f i r s t   conveyor   to   r e p e a t   the  cycle   w i t h o u t   h a v i n g  
to  s t a r t   and  s top   the   p r o d u c t   group  for   the  d i r e c t i o n  

c h a n g e .  
In  a d d i t i o n ,   a  v a r i a t i o n   of  the  above  h a n d l i n g  

a p p a r a t u s   can  s e r v e   as  a  t u c k e r   in  a  p r o d u c t   w r a p p i n g  
machine   to  make  an  end  f o l d   in  which  the  h a n d l i n g   o r  
t u c k e r   arm  moves  out  and  s i deways   as  i t   r e t r a c t s ,   t o  
avoid   p u l l i n g   out  the  f o l d   j u s t   made.  The  p a r t s   a r e  
e s s e n t i a l l y   the  same  as  t h o s e   of  the  t r a n s f e r   m e c h a n i s m  

d e s c r i b e d   above  e x c e p t i n g   cam  s h a p e s .  
The  d r awings   i l l u s t r a t e   the   use  of  the   h a n d l i n g  

a p p a r a t u s   of  the   i n v e n t i o n   as  both   a  t r a n s f e r   a p p a r a t u s  
and  a  t u c k e r   d e v i c e   in  t he   h igh   speed  w r a p p i n g   m a c h i n e  

of  our  copend ing   E u r o p e a n   P a t e n t   A p p l i c a t i o n ,   t h e  

comple te   d i s c l o s u r e   of  which   is  incorporated  h e r e i n   by  
r e f e r e n c e .  

DRAWINGS 

Figs .   1  t h r o u g h   11  are  a  s e r i e s   of  p e r s p e c t i v e  
views  showing  the   s e q u e n c e   of  s t eps   in  the   w r a p p i n g  
machine  of  our  c o p e n d i n g   European   P a t e n t   A p p l i c a t i o n .  

Fig.  12  is  a  top  p l a n   view  showing  the  h a n d l i n g  

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

be tween   an  i n f e e d   c o n v e y o r   and  a  wrapping   m a c h i n e  

c o n v e y o r .  
Fig.  13  is  a  top  p l a n   view  of  h a n d l i n g   a p p a r a t u s  

of  the  i n v e n t i o n   as  a  t u c k e r   mechanism  to  form  an  e n d  



fo ld   in  the   w r a p p e r   and  showing  the  t r a j e c t o r y   of  t h e  

t i p   of  the   t u c k e r   arm,  p a r t i c u l a r l y   the  way  i t   t i l t s   t o  
the  s i d e   as  i t   backs   out  of  the   f o ld   us ing   m e c h a n i s m  
s i m i l a r   to   Fig .   1 2 .  

DESCRIPTION 
The  w r a p p i n g   machine   i l l u s t r a t e d   d i a g r a m a t i c a l l y  

in  F i g u r e s   1  to  11  has  a  number  of  s e c t i o n s   w h i c h  

c o o p e r a t e   to   a c h i e v e   the  o v e r a l l   r e s u l t .   Each  of  t h e  
s e c t i o n s   w i l l   be  d e s c r i b e d   very   g e n e r a l l y   and  t h e  
r e l e v a n t   ones  w i l l   then  be  d e s c r i b e d   in  g r e a t e r   d e t a i l .  
Unless   the   c o n t e x t   i n d i c a t e s   o t h e r w i s e   the   word  " p r o d u c t "  
r e f e r s   e i t h e r   to   a  s i n g l e   a r t i c l e ,   such  as  a  r o l l   o f  

p a p e r   t i s s u e   or  t o w e l l i n g ,   or  to   a  s i n g l e   group  o f  
a r t i c l e s   to   be  wrapped  in  one  w r a p p e r .  

F i r s t   of  a l l   is  the   d i r e c t i o n   changing   m e c h a n i s m  

(Fig.   12)  which  b r i n g s   the  p r o d u c t   to  be  wrapped  from  a n  
i n f e e d   c o n v e y o r   e x t e n d i n g   from  a  d i f f e r e n t   d i r e c t i o n   t o  

c o n v e y i n g   means  in  the  w r a p p i n g   mach ine   which  t h e r e a f t e r  

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

The  d i r e c t i o n   chang ing   means  are  un ique   in  t h e i r   mode 
of  a c t i o n   in  t h a t   a l t h o u g h   t hey   change  the   d i r e c t i o n   o f  

p r o d u c t   movement ,   they   do  no t   change  the   o r i e n t a t i o n   o f  
the   p r o d u c t ,   and  do  not   s i g n i f i c a n t l y   change  i t s   s p e e d ,  
u t i l i z i n g   a  m e c h a n i c a l   m o t i o n   b e l i e v e d   to   be  u n i q u e  



and  wh ich   may  be  u t i l i z e d   in  o t h e r   d e v i c e s ,   such  a s  

my  t u c k e r .  

A f t e r   e n t e r i n g   the  w r a p p e r   mach ine   p r o p e r  
t h r o u g h   t he   d i r e c t i o n   c h a n g i n g   mechan i sm,   the  p r o d u c t  

p a s s e s   b e n e a t h   a  wrapp ing   f i l m   s u p p l y   s e c t i o n   ( F i g .  
1)  fed  from  a  r o l l   of  wrapp ing   m a t e r i a l   from  w h i c h  

s h e e t s   of  w r a p p i n g   f i lm  are  cu t   and  s u p p l i e d   to  l i e  

in  a  h o r i z o n t a l   p l a n e   above  the  p r o d u c t   s u p p o r t e d  

by  c o n v e y i n g   s t r u c t u r e   t h a t   w i l l   be  d e s c r i b e d   l a t e r .  
.  The  w r a p p i n g   f i l m   is   s u p p l i e d   in  a  s p e c i -  

f i c   r e l a t i o n s h i p   to  the  p r o d u c t   such  t h a t   an  a m o u n t  
of  f i l m   s u f f i c i e n t   to  wrap  the   f o r w a r d   s i d e ,   b o t t o m  

and  p a r t   of  the   back  of  the  p r o d u c t   e x t e n d s   a h e a d  

of  the   p r o d u c t   as  i t   moves  down  the  c o n v e y o r ,   t h e  

r e m a i n d e r   e x t e n d i n g   above  and  b e h i n d   the  p r o d u c t .  
The  w r a p p e r   is   c a r r i e d   be tween   p a i r s   of  b e l t s   m o v i n g  
b e s i d e   the   p r o d u c t   at   the  same  s p e e d .  

As  the   p r o d u c t   and  w r a p p i n g   f i l m   p r o c e e d  
down  t h e   c o n v e y o r   from  the  f i l m   s u p p l y   a r ea   t h e  

lower   w r a p p e r   c a r r y i n g   b e l t s   t u r n   on  vacuum  w h e e l s  

so  t he   edge  of  the   wrapp ing   f i l m   is   b r o u g h t   downward  

ahead   of  t he   p r o d u c t   by  e n g a g e m e n t   w i t h  

the   vacuum  w h e e l s   which  are   r o t a t i n g   on  e i t h e r   s i d e  

of  t he   p r o d u c t   w i t h   axes  t h a t   a re   no t   q u i t e   t r a n s v e r s e  

to  the   c o n v e y o r   bu t   a re   skewed  or  t o e d   ou tward   s l i g h t -  

ly  to  c r e a t e   a  s l i g h t   ou tward   p u l l   on  the  w r a p p i n g  
f i l m   as  i t   moves  downwardly  in  c o n t a c t   w i th   t h e  

vacuum  r o l l s .   The  vacuum  whee l s   must  g r i p   l i g h t l y  

to  p r e v e n t   w r i n k l e s .   As  the  f o r w a r d   edge  moves  

downward ly   i t   is  s t r i p p e d   from  the  vacuum  whee ls   b y  

b e l t s   which   nip  i t   l i g h t l y   and  a s s u r e   i t s   c o n t i n u e d  

t r a v e l   v e r t i c a l l y   downward  as  i t   l e a v e s   the  vacuum 

r o l l .   A  l a r g e   number  of  b e l t s   and  r o l l s   in  t h i s  

v e r t i c a l   s l o t   smooth  and  c o n t r o l   the   w r a p p e r .   As  t h e  



p r o d u c t   moves  ove r   the  s l o t   a r ea   in  which  the  w r a p -  
p ing   f i l m   was  p u l l e d   downwardly ,   the   f i l m   is  p u l l e d  
t a u t   a t   t he   f o r w a r d   edge  of  the  p r o d u c t   and  i s  
w i t h d r a w n   from  i t s   downward  e x t e n s i o n   i n t o   the  s l o t  

to  c o v e r   t he   b o t t o m   s u r f a c e   of  the   p r o d u c t   as  t h e  

p r o d u c t   a d v a n c e s   so  t h a t   the  f i l m   now  e x t e n d s   in  a  
h o r i z o n t a l l y   d i s p o s e d   U  from  b e h i n d   the  p r o d u c t   a t  
the  top   a r o u n d   the   top,   f r o n t ,   b o t t o m ,   t o  

b e h i n d   t h e   p r o d u c t   at   the  bo t tom  (F ig .   2 ) .  
P r e v i o u s   to  t h i s   p o i n t   bo th   the   f i l m   and  t h e  

p r o d u c t   have   been  conveyed  on  b e l t s   but   t he   p r o d u c t  

now  e n t e r s   a  p o r t i o n   of  the  c o n v e y o r  
c o m p r i s i n g   s t a t i o n a r y   upper  and  l ower   r a i l s   w i t h  

paddles  moving   b e h i n d   the  p r o d u c t   to  a d v a n c e   i t   a n d  

to  f o l d   t h e   w r a p p e r   back  of  the  p r o d u c t .   T h e s e  

p a d d l e s   f o l d   the   upper   f i lm  down  ove r   the  back  of  t h e  

p r o d u c t   ( F i g .   3)  and  because   they   a re   a d v a n c i n g   t h e  

p r o d u c t   h o l d   the   f i l m   t i g h t l y .  
At  t h i s   s t a g e   when  groups  of  a r t i c l e s   make  up  a  p r o -  
duc t   to   be  w r a p p e d ,   t h e r e   may  be  a  d roop   in  t h e  

w r a p p i n g   f i l m   be tween   p r o d u c t s   of  a  g roup ,   e i t h e r  

b e c a u s e   the   g r o u p   has  s e p a r a t e d   s l i g h t l y   or  for   o t h e r  

r e a s o n s .   To  p r o d u c e   a  nea t   smooth  wrap  the  a r t i c l e s  

s h o u l d   t o u c h   or  even  compress   t o g e t h e r .   In  my  m a c h i n e ,  
wi th   t he   u p p e r   p o r t i o n   of  the  f i l m   h e l d   t i g h t l y  

a g a i n s t   t h e   back  of  the  p r o d u c t   by  t he   a d v a n c i n g  

p a d d l e s   (Fig  3)  the  f r i c t i o n   of  the  p a s s -  

age  of  t he   p r o d u c t s   and  f i lm  a long   the   c o n v e y o r   b a r s  

cause   v e r y   s l i g h t   drag  on  the  f i l m .   The  upper   s t a -  

t i o n a r y   b a r s   of  the   conveyor   are  s e l e c t e d   from  m a t e r i a l  

and  f i n i s h   h a v i n g   s l i g h t l y   l e s s   f r i c t i o n   than   the   l o w e r  

s t a t i o n a r y   b a r s   of  the  c o n v e y o r ,   w i th   the  r e s u l t   t h a t  

with  t h e   f i l m   n i p p e d   between  the  a d v a n c i n g   p a d d l e s   o f  

the  c o n v e y o r   and  the  back  of  the  p r o d u c t ,   and  g r e a t e r  



f r i c t i o n   on  the  lower  p o r t i o n   of  the  f i l m   than   t h e  

u p p e r   p o r t i o n   of  the  f i l m ,   the  f i lm   is  g r a d u a l l y  
p u l l e d   around  the  lower  s i d e   of  the  p r o d u c t   a  t i n y  
amount   which  snugs  the  a r t i c l e s   in  the   g r o u p   t i g h t l y  
t o g e t h e r   and  p u l l s   the  w r a p p i n g   f i lm   t i g h t l y   a b o u t  
t h e m .  

I t   is  a  major   f e a t u r e   of  the  w r a p p i n g   machine   t o  

wrap  p r o d u c t s   by  moving  them  l i n e a r l y   w i t h o u t   s t o p -  
p i n g   in  a  manner  such  t h a t   the   p r o d u c t s   to  be  w r a p -  
ped  a re   wrapped  t i g h t l y   by  the  f i l m   to  p r o d u c e   a  
p a c k a g e   which  is  compact   and  f r e e   of  w r i n k l e s .   A 
s e c o n d a r y   but  s t i l l   major   f e a t u r e   is   to  s e a l   t h e  

p a c k a g e   so  p roduced   on  a  na r row  edge  which  in  t h e  
d i r e c t i o n   of  p r o d u c t   t r a v e l   in  my  mach ine   is  a  r e a r  
s u r f a c e ,   p a r t i c u l a r l y   where  m u l t i p l e   a r t i c l e s   a r e  
b e i n g   wrapped.   The  r e a r   s u r f a c e   be ing   one  of  t h e  

n a r r o w   s u r f a c e s   of  the  p a c k a g e   t h i s   p e r m i t s   maximum 

p r i n t e d   d i s p l a y   a rea   on  the  b road   s u r f a c e s   of  t h e  

p a c k a g e   which  is  not  d e f a c e d   by  a  s e a l .   In  t h i s  
m a c h i n e   the  o b j e c t i v e   is  a c h i e v e d   r e g a r d l e s s   of  t h e  
number  of  a r t i c l e s   in  a  p a c k a g e ,   the  number  t y p i c a l l y  
r a n g i n g   from  one  or  two  11  inch   r o l l s   of  t o w e l i n g  
t h r o u g h   one,  two,  or  f o u r   r o l l s   of  t o i l e t   t i s s u e .  
O t h e r   a r t i c l e s   may  be  w r a p p e d .  

During  t h i s   p e r i o d   s u p p o r t   f i n g e r s   ( F i g s .   3 - 5 )  

app roach   the  p r o d u c t   at   the   s i d e   a n d  

move  up  to  s u p p o r t   t h a t   p o r t i o n   of  the   f i l m   t h a t   e x -  
t e n d s   s i d e w a r d l y   or  t r a n s v e r s e l y   from  the  p r o d u c t .  
In  the   same  s e c t i o n   of  the   mach ine   the  p a d d l e   t y p e  

c o n v e y o r   t h a t   has  p r e v i o u s l y   been  d e s c r i b e d   a s . c o m i n g  
down  in  back  of  the  p r o d u c t   from  above  to  n ip   t h e  
f i l m   a g a i n s t   the  p r o d u c t   to  a l l o w   t i g h t e n i n g   t r a v e l s  

u p w a r d l y   at  a  s l i g h t   a n g l e   to  the  p r o d u c t   p a t h   w h i l e  



a  lower   c h a i n   c a r r y i n g   upwardly   e x t e n d i n g   p a d d l e s  
t r a v e l s   from  be low  a t   a  s l i g h t   upward   a n g l e   to  t h e  

p r o d u c t   p a t h   so  t h a t   as  the  upward  p a d d l e   is  w i t h -  

drawn,   t he   . lower   p a d d l e   moves  u p w a r d l y   to  t a k e  

i t s   p l a c e ,   f o l d i n g   the  f i lm  u p w a r d l y   a round   the   b a c k  

of  the  p r o d u c t   a t   the  same  t ime.   ( F i g . .   4) 

261-  Both  the   l o w e r   p a d d l e s   and  the   uppe r   p a d d l e s  

a re   d i s c o n t i n u o u s   so  t h a t   a  mechan i sm  can  l a t e r  

come  in  to  make  a  f i r s t   a t t a c h m e n t   of  the   lower   f i l m  

to  the  u p p e r   f i l m   to  r e t a i n   the  t i g h t   c o n f i g u r a t i o n  
of  the   w r a p p i n g   abou t   the  p r o d u c t   a t   a  l a t e r   t i m e .  
I f   the   w r a p p e r   i s   p l a s t i c   f i lm  as  g e n e r a l l y   d e s c r i b e d  

t h r o u g h o u t ,   the   mechanism  is  a  t a c k   w e l d i n g   whee l   t o  
bond  the   p l a s t i c .   Other   wrapper   s t o c k   and  s e a l i n g  
means  a r e   p o s s i b l e .  

B e f o r e   t h i s   t ime  the  l a t e r a l l y   e x t e n d i n g  

f i n g e r s   a r e   w i t h d r a w n   from  s u p p o r t i n g   the   u p p e r  
f i l m ,   ( F i g s .   3 - 5 ) .   An  a i r - j e t   (F ig .   6)  p u s h e s   t h e  

upper   f i l m   downward ly   at  the  ends  of  the   p a c k a g e   t o  
make  t he   f i r s t   end  f o l d .   A  t u c k e r   ( F i g s .   7 , 1 1 ,  
and  13)  makes  an  end  fo ld   and  the  p a c k a g e   t h e n  

moves  i n t o   a  c o n v e n t i o n a l   end  f o l d i n g   s e c t i o n   of  t h e  
mach ine   which   f o l d s   the  r e m a i n i n g   s i d e   p o r t i o n s   o f  
the  f i l m   to  make  end  f o l d s .   The  t a c k - w e l d i n g   i s  

then   a c c o m p l i s h e d   (Fig.   8)  be tween   t h e   p a d d l e s   of  t h e  
lower  p a d d l e   c o n v e y o r ,   which  then   w i t h d r a w   downward .  
The  p r o d u c t   moves  between  b e l t s   t h a t   engage  the  e n d s  
of  the  p r o d u c t   (F ig .   9)  which  s e r v e   to  convey  t h e  

p r o d u c t   down  the   p r o d u c t   path  as  a  f u l l   back  s e a l   b a r  

comes  in  to  p e r m a n e n t l y   seal   the  back   seam.  The  

package   t h e n   moves  between  end  s e a l i n g   b e l t s   ( F i g .  
10)  p r o d u c i n g   a  c o m p l e t e l y   s e a l e d   p r o d u c t   w h i l e   t h e  

package   c o n t i n u e s   i t s   p a t h .  



As  shown  in  F ig .   11,  the  s e a l i n g   is  e f f e c t e d  
in  j u s t   the  same  way  i f   the   p r o d u c t   group  i n c l u d e s  

more  than  one  p r o d u c t .   F ig .   11  may  r e p r e s e n t   t h e  

wrapp ing   e i t h e r   of  two  r o l l s   of  towel   or  four   r o l l s  
of  t o i l e t   t i s s u e .   T h u s ,  F i g s .   1  t h r o u g h   10  s c h e m a -  

t i c a l l y   r e p r e s e n t   the   s t e p s   in  a p p l y i n g   the   f i l m   t o  

the  p r o d u c t   to  form  a  c o m p l e t e   p a c k a g e   w h i l e   F ig .   11 

r e p r e s e n t s   a  view  l i k e   t h a t   of  F ig .   7  where  more  t h a n  

one  p r o d u c t   is  i n v o l v e d   in  the  a x i a l   d i r e c t i o n   o f  

p r o d u c t   f l o w .  

The  l i n e a r   p a t h   of  p r o d u c t   f low  is  the   p a t h  
e x t e n d i n g   h o r i z o n t a l l y   from  one  end  to  the   o t h e r  

end  of  the  w r a p p i n g   m a c h i n e .   The  p r o d u c t   m o v e s  
w i t h o u t   s u b s t a n t i a l   d e v i a t i o n   in  d i r e c t i o n   or  s p e e d  
wh i l e   i t   is  be ing   wrapped .   The  l i n e a r   p r o d u c t   p a t h  
cou ld   be  o t h e r   than   h o r i z o n t a l ,   bu t   as  the  p r e f e r r e d  
form  is  here   d e s c r i b e d   the   pa th   is  l e v e l .   The  r e a s o n  
for   having  a  g e n e r a l l y   l i n e a r   p r o d u c t   pa th   is  t o  
a l low  very  h igh  speed   w r a p p i n g   of  the  p r o d u c t ,   a t  

a  r a t e   much  h i g h e r   t han   a c c o m p l i s h e d   b y  p r e v i o u s  
machines   which  do  not   have  a  l i n e a r   p r o d u c t   pa th   o r  
which  s t a r t e d   and  s t o p p e d   the  p r o d u c t   or  s u b s t a n t i a l l y  

changed  i t s   speed  d u r i n g   the  c o u r s e   of  w r a p p i n g .  
While  l i n e a r   f low  and  g e n e r a l l y   u n i f o r m   movement  o f  

the  p r o d u c t   are   i m p o r t a n t   to  high  speed   w r a p p i n g ,  

they   are  by  no  means  s u f f i c i e n t ,   as  is  shown  i n  

t h i s   a p p l i c a t i o n .   Many  i n n o v a t i v e   d e t a i l s   were  n e -  

c e s s a r y   to  s o l v e   the   p r o b l e m s   of  h igh   speed  w r a p p i n g ,  

in  a d d i t i o n   to  the  g e n e r a l   c o n c e p t .  
The  b a s i c   a x i s   of  the  machine   w i l l   be  t a k e n  

to  be  the  p r o d u c t   p a t h .   To  the  r i g h t   and  the  l e f t  

of  the  p r o d u c t   pa th   the  d i r e c t i o n s   w i l l   be  r e f e r r e d  

to  as  s i d e ,   l a t e r a l   or  t r a n s v e r s e .   The  r e m a i n i n g  



d i r e c t i o n s   a t   r i g h t   a n g l e s   to  the   p r o d u c t   pa th   w i l l  

be  r e f e r r e d   to  as  up  and  down.  In  the   e v e n t   of  a  
m a c h i n e   o r i e n t e d   o t h e r w i s e   t han   h o r i z o n t a l l y ,   r i g h t  
and  l e f t   s i d e ,   l a t e r a l   or  t r a n s v e r s e   d i r e c t i o n s   w i l l  

be  t a k e n   to  be  d i r e c t i o n s   l a t e r a l   to  the  f i r s t   c o n -  

v e y o r   and  ( g e n e r a l l y )   a l i g n e d   w i th   the   axes   of  t h e  

vacuum  w h e e l s ,   w h i l e   up  and  down  would  r e f e r   t o  

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

Look ing   now  a t   Fig.   12,  the   w r a p p i n g   m a c h i n e  

p r o p e r   b e g i n s   w i t h   a  d i r e c t i o n   c h a n g i n g   m e c h a n i s m  
50  o p e r a t i n g   to  move  a r t i c l e s   53  from  c o n v e y o r   51 
which   is  an  i n f e e d   c o n v e y o r ,   t oward   c o n v e y o r . 5 2  
which   is  the   f i r s t   e l e m e n t   in  the   c o n v e y o r s   d e f i n i n g  
a  l i n e a r   p r o d u c t   p a t h   on  which  p r o d u c t s   w i l l   b e  

w r a p p e d .   O p e r a t i n g   in  the  a n g l e   b e t w e e n   the  two  

c o n v e y o r s   is  my  d i r e c t i o n   c h a n g i n g   mechan ism  50 
which  c o u l d   o p e r a t e   be tween   c o n v e y o r s   in  o t h e r  

mechan i sm  as  w e l l .   The  d i r e c t i o n   c h a n g i n g   m e c h a n i s m  
i n c l u d e s   L - s h a p e d   arms  54  s e c u r e d   to  s h a f t s   55  e x t e n d -  

ing  t h r o u g h   r e s p e c t i v e   b e a r i n g s   in  r o t a t i n g   member 
56  which   is   r o t a t e d   abou t   a  b e a r i n g   57.  A  cam  p l a t e  
58  h a v i n g   a  cam  s l o t   or  t r a c k   59  is   r i g i d l y   s e c u r e d  

to  t he   top  of  each   s h a f t   55.  A  cam  f o l l o w e r   r o l l e r  
60  e n t e r s   each  cam  t r a c k   or  s l o t   59  from  a  s e c o n d  

r o t a t i n g   member  61  d r i v e n   to  r o t a t e   a round   a  b e a r i n g  
at   c e n t e r   62.  B e l t s   63  and  64  which  may  d e s i r e a b l y  
be  t i m i n g   b e l t s   d r i v e   r o t a t i n g   members  56  and  61 
a b o u t   t h e i r   r e s p e c t i v e   c e n t e r s   57  and  62  at  e q u a l  

r o t a t i o n a l   s p e e d s .  
The  a c t i o n   of  L - shaped   arms  54  is  to  s y c h r o n i z e  

b e h i n d   p r o d u c t   53  on  i n f e e d   c o n v e y o r   51  e n c l o s i n g   t h e  

back  and  end  of  the   p r o d u c t .   The  p r e c i s e   shape  o f  

the   arm  migh t   va ry   wi th   p r o d u c t   type   and  shape  a n d  

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



making  up  a  p r o d u c t   to  be  wrapped  as  p r o d u c t s   are  s w e p t  
in  an  arc  from  conveyor   51  to  l i n e a r   p r o d u c t   pa th   92 
w i t h o u t   change  in  p r o d u c t   o r i e n t a t i o n .   As  a p p l i e d   t o  
r o l l s   of  p a p e r ,   r o l l s   wi th   axes  a long   conveyor   51  now 
have  axes  d i r e c t e d   l a t e r a l l y   of  p r o d u c t   path  92  as  t h e y  
are  p l a c e d   be tween   upper   and  lower  b e l t s .   Arms  54 
r e t a r d   r e s p e c t i n g   p r o d u c t s   53  and  w i thd raw   to  the  s i d e ,  
then  move  at  h igh   a c c e l e r a t i o n   to  come  behind   a  p r o d u c t  
on  i n f e e d   c o n v e y o r   51  and  s y n c h r o n i z e   with  i t   to  r e p e a t  
the  c y c l e .   The  number  of  arms  and  e x a c t   cam  shape  may 
va ry ,   and  of  cou r se   cams  and  cam  f o l l o w e r s   could  b e  

r e v e r s e d ,   wi th   a p p r o p r i a t e   d e s i g n   c h a n g e s ,   here  or  i n  
the  t u c k e r   of  Fig.   1 3 .  

In  Fig .   13  the  t r a c k   of  t h e  t i p   of  L-shaped   arm  71 

is  shown  as  a  dot  and  dash  l i n e .   The  p r o d u c t   pa th   i s  

not   shown  in  Fig.   13  s t r u c t u r a l l y   but   is  between  t h e  

t u c k e r   arms  71.  Arm  71  s t o p s   as  i t   r e a c h e s   the  Fig.   7 

or  Fig.   11  p o s i t i o n   as  shown  by  the   cusp  of  the  p a t h  
in  Fig.   13.  I t   then   t u r n s   s l i g h t l y   to  form  a  g r e a t e r  

angle   w i th   the  end  of  p r o d u c t   53,  r e d u c i n g   drag  on 

w r a p p e r   91.  As  shown  by  the   dot  and  dash  l ine   the  t i p  
of  arm  71  s lows  down  in  r e l a t i o n   to   the  p roduc t   and  

r e t r e a t s   backward   and  to  the  s ide   to   c l e a r   the  p r o d u c t  
and  to  get   out   of  the  way.  As  shown  i n .  F ig .   13  t h e r e   a r e  

only  two  such  arms  71  per   s i de   o p e r a t e d   to  fo ld   w r a p p e r s  
on  s u c c e s s i v e   p r o d u c t s .   Other   numbers  of  arms  a r e  

p o s s i b l e   i f   p r o p e r l y   s y n c h r o n i z e d   to  make  the  second  f o l d .  

The  cam  t r a c k   59  or  76  is  shaped  to  ach ieve   t h e  

d e s c r i b e d   p a t h .  



1.  A  h a n d l i n g   a p p a r a t u s   for  a r t i c l e s ,   w h e r e i n  

a  h a n d l i n g   arm  is  movab le   in  a  cyclic  path  t h a t   p a s s e s  

t h r o u g h   an  a r t i c l e   h a n d l i n g   zone,  the   arm  movemen t  

b e i n g   c o n t r o l l e d   by  a  l i n k a g e   which  c o m p r i s e s  

p i v o t   means  p i v o t a l l y   mount ing   the  h a n d l i n g   a rm 

on  a  f i r s t   r o t a r y   member,  cam  means  f a s t  t o   t h e  

h a n d l i n g   arm,  a  cam  f o l l o w e r   mounted  on  a  s e c o n d  

r o t a r y   member  in  s l i d i n g   e n g a g e m e n t   w i t h   the   cam 

means,   and  d r i v e   means  for   r o t a t i n g   the   f i r s t   a n d  

s e c o n d   r o t a r y   members  to  d r i v e   the  p i v o t   means  a n d  

the   cam  f o l l o w e r   a r o u n d   m u t u a l l y   e c c e n t r i c   c i r c u l a r  

p a t h s ,   w h e r e i n   the   c i r c u l a r  

p a t h s   and  the  shape   of  the   cam  means  a re   i n t e r - r e l a t e d  

to  m a i n t a i n   the   h a n d l i n g   arm  at  a  f i x e d   a n g l e   o f  

p r e s e n t a t i o n   d u r i n g   i t s   a r c u a t e   pa th   t h r o u g h   t h e  

h a n d l i n g   zone,   t hen   to  cause   i t   to  r o t a t e   abou t   t h e  

p i v o t   means  in  t he   o p p o s i t e   sense   to  the   r o t a t i o n   of  t h e  

f i r s t   r o t a r y   member  to  r e t a r d   i t s   t i p   s p e e d ,   t hen   t o  

move  l a t e r a l l y   from  the   pa th   of  a r t i c l e s   to  be  h a n d l e d ,  

and  then   to  r o t a t e   abou t   the  p i v o t   means  in  the  same 

s e n s e   as  the   r o t a t i o n   of  the  f i r s t   r o t a r y   member  b e f o r e  

i t   aga in   a p p r o a c h e s   the   a r t i c l e   h a n d l i n g   zone  to  r e p e a t  

the   c y c l e .  

2.  A  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  c l a i m   l , w h e r e i n   t h e  

cam  means  is  a  p l a t e   t h a t   has  a  cam  s l o t   t h e r e i n   w h i c h  

is  c l o s e d   at  i t s   ends   and  which  e n g a g e s   the   cam  f o l l o w e r  



d u r i n g   .the  whole  of  the  c y c l i e   movement  t h e r e o f .  

3.  A  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  e i t h e r   p r e c e d i n g  

c l a i m ,   whe re in   the  h a n d l i n g   arm  is  g e n e r a l l y   L - s h a p e d  

and  p i v o t e d   at  one  end  t h e r e o f   to  the  f i r s t   r o t a r y  

m o u n t i n g   member .  

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

the  cam  p l a t e   e x t e n d s   from  the  h a n d l i n g   arm  in  c a n t i l e v e r  

p a s t   the  p i v o t   m e a n s .  

5.  A  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   w h e r e i n   the   means  fo r   r o t a t i n g   the  f i r s t   a n d  

second   r o t a r y   members  is  e f f e c t i v e   to  d r i v e   them  b o t h  

at   the   same  a n g u l a r   s p e e d .  

6.  A  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g  

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

the   cam  f o l l o w e r   have  d i f f e r e n t   r a d i i .  

7.  A  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   w h e r e i n   the   h a n d l i n g   arm  is  a r r a n g e d   to  t r a n s f e r  

a  s u c c e s s i o n   of  a r t i c l e s   from  a  f i r s t   conveyo r   t r a v e l l i n g  

in  a  f i r s t   d i r e c t i o n   to  a  second  conveyor   t r a v e l l i n g   i n  

a  d i f f e r e n t   d i r e c t i o n . b y   engag ing   each  a r t i c l e   as  i t  

e n t e r s   the  a r t i c l e ' h a n d l i n g   zone,  drawing  the  a r t i c l e  

a long   an  a r c u a t e   pa th   onto  the  second  conveyo r   w i t h o u t  

c h a n g i n g   the  ang le   of  p r e s e n t a t i o n   of  the  a r t i c l e ,  

d i s e n g a g i n g   the  a r t i c l e   by  the  sa id   r e t a r d a t i o n   of  t h e  

t i p   speed  of  the  h a n d l i n g   arm,  moving  l a t e r a l l y   f r o m  

the  a r t i c l e   pa th   and  c o m p l e t i n g   i t s   c y c l i c   pa th   t o  

r e - e n t e r   the  h a n d l i n g   z o n e .  



P.  A  h a n d l i n g   a p p a r a t u s   a c c o r d i n g   t o  a n y   p r e c e d i n g  

c l a i m ,   wherein  the  f i r s t   r o t a r y   member  p i v o t a l l y  

mounts   a  number  of  such  h a n d l i n g   arms  at  s p a c e d  

i n t e r v a l s ,   and  the  second   r o t a r y   member  m o u n t s  

a  numter   of  cam  f o l l o w e r s   in  s l i d i n g   e n g a g e m e n t  

wi th   cam  p l a t e s   f a s t   to  the  h a n d l i n g   arms,  so  t h a t  

on  r o t a t i o n   of  the  r o t a r y   members  by  the   d r i v e   m e a n s  

each   h a n d l i n g   arm  moves  a long   a  s i m i l a r   or  i d e n t i c a l  

c y c l i c  p a t h   to  the  o t h e r   or  o t h e r s .  
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