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©  Unpacking  tobacco  bales. 
  Apparatus  for  unpacking  a  tobacco  bale  which  is  con- 
tained  inside  a  plastic  bag  within  a  telescopic  cardboard 
container,  the  container  having  a  surrounding  plastic  strap. 
The  apparatus  includes  (1)  a  destrapping  station  having  a 
cutter  adapted  to  ride  along  the  top  of  the  carton  to  cut  the 
strap;  (2)  a  lifting  device  for  removing  the  top  of  the 
container  by  gripping  it  around  the  upper  corners  and  then 
moving  it  away  from  the  bale  and  collapsing  it  and  (3)  a  bag 
removal  device  which  pulls  the  bag  from  the  bale,  after  it has 
been  inverted  so  that  the  bottom  of  the  bag  is  uppermost. 



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

t o b a c c o   as  t h e y   a re   d e l i v e r e d   to  a  t o b a c c o   p r o c e s s i n g  

f a c t o r y .  

The  b a l e s   a re   a b o u t   1m  l o n g   and  750mm  h i g h   a n d  

a r e   c o n t a i n e d   in  t e l e s c o p i c   c a r d b o a r d   c a r t o n s .   T h e  

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

s t r a p   which   e x t e n d s   a r o u n d   the  top   and  s i d e s   of  t h e  

c a r t o n ,   m a i n t a i n i n g   the   top   and  b o t t o m   h a l v e s   of  t h e  

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

c o n t a i n e r ,   t he   t o b a c c o   is  c o n t a i n e d   w i t h i n   a  l a r g e  

p l a s t i c   b a g .  

When  the   p a c k a g e d   b a l e s   a r r i v e   at   t he   f a c t o r y ,  

t he   s t r a p   mus t   be  r e m o v e d   and  the   top   h a l f   of  the   b o x  

mus t   be  s l i d   o f f .   C o n v e n t i o n a l l y ,   t h i s   is  done   m a n u a l l y  

b u t   i t   is  of  c o u r s e   a  v e r y   t e d i o u s   and  l a b o u r   i n t e n s i v e  

o p e r a t i o n   when  t h e r e   a re   a  l a r g e   number   of  b a l e s   to  b e  

h a n d l e d .  

A c c o r d i n g l y ,   t he   p r e s e n t   i n v e n t i o n   s e e k s   t o  

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

c a r t o n ,   i n c l u d i n g   means   f o r   r e m o v i n g   a  s t r a p   f rom  t h e  

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

f rom  the   b a l e ,   and  a l s o   means   f o r   r e m o v i n g   a  p l a s t i c  

bag  f rom  the   b a l e ,   a f t e r   r e m o v a l   of  the  c a r t o n .  

A c c o r d i n g   to  a  f i r s t ,  a s p e c t   of  the   i n v e n t i o n ,  

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

p l a s t i c s  s t r a p   f rom  a  c o n t a i n e r ,   c o m p r i s i n g  a   c o n v e y o r  

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

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

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

t h e   d i r e c t i o n   of  movemen t   of  t he   c o n v e y o r ,   and  t h e  

c o n v e y o r   h a v i n g   a  l a t e r a l l y   e x t e n d i n g   gap  a t  t h e  

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

means   f o r   e n g a g i n g   the   top   of  the   c o n t a i n e r   and  c u t t i n g  



means   f o r   c u t t i n g   t he   s t r a p ,   the   c u t t i n g   d e v i c e   b e i n g  

p o s i t i o n e d   a b o v e   the   c o n v e y o r ,   w h e r e b y   in  use   t h e  

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

the   s t r a p   to  be  c u t   so  t h a t   i t   f a l l s   f rom  a r o u n d   t h e  

c o n t a i n e r ,   t h r o u g h   the   s a i d   gap  in  t he   c o n v e y o r .  

P r e f e r a b l y ,   the   c u t t i n g   d e v i c e   c o m p r i s e s   a  

body   w h i c h   is  p i v o t a b l e   a b o u t   a  h o r i z o n t a l   a x i s  

t r a n s v e r s e   to  the   d i r e c t i o n   of  m o v e m e n t   of  t he   c o n v e y o r ,  

and  c a r r i e s   a  p o w e r e d   r o t a r y   c u t t i n g   or  a b r a d i n g   m e m b e r  

w h i c h   r e s t s   on  t he   top   of  the   c a r t o n   so  as  to  e n g a g e  

w i t h   t he   s t r a p   as  t he   c a r t o n   p a s s e s   t he   d e s t r a p p i n g  

s t a t i o n .  

P r e f e r a b l y ,   a  r e c e p t a c l e   is  p r o v i d e d   b e n e a t h  

t he   gap  in  t he   c o n v e y o r ,   to  r e c e i v e   the   c u t   s t r a p s ,   a n d  

in  a d d i t i o n ,   g u a r d   c o v e r s   may  be  p r o v i d e d   on  e i t h e r   s i d e  

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

t h e   s t r a p   f rom  f l y i n g   o u t w a r d s   v i o l e n t l y   when  i t   i s  

c u t ,   s i n c e   i t   is  u s u a l l y   t e n s i o n e d .  

A c c o r d i n g   to  a  s e c o n d   a s p e c t   of  t he   i n v e n t i o n ,  

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

t h e   t o p   h a l f   of  a  c a r t o n   c o n s t r u c t e d   f rom  f o l d e d ' s h e e t  

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

i n c l u d i n g   means   f o r   g r i p p i n g   the   c a r t o n ,   a c t u a t i n g   m e a n s  

a d a p t e d   to  l o w e r   t he   s a i d   head  member  and  to  e n g a g e   i t  

w i t h   t he   c a r t o n ,   by  means   o f  t h e   g r i p p i n g  m e a n s   and  t h e n  

to  r a i s e   t h e  t o p   h a l f   of  the   c a r t o n   f rom  the   b a l e ;   a n d  

t r a v e r s i n g   means   a d a p t e d   to  move  the   head   c a r r y i n g   t h e  

c a r t o n   away  f rom  t h e   b a l e ,   and  to  d e p o s i t   i t   a t   a  

c o l l a p s i n g   s t a t i o n .  

P r e f e r a b l y ,   t h e   c a r t o n   c o l l a p s i n g   s t a t i o n  

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

a d a p t e d   to  r e c e i v e   the   c a r t o n   w i t h   i t s   open   s i d e  

d o w n w a r d s ,   and  to  a p p l y   o u t w a r d   f o r c e s   to  t he   w a l l s   o f  

t h e   c a r t o n ,   to  f o l d   i t   i n t o   a  f l a t   c o n d i t i o n .  

P r e f e r a b l y ,   the   e x t e n d a b l e   member  c a r r y i n g   the   head   i s  



a d a p t e d   to  be  swung  from  the   v e r t i c a l   p o s i t i o n   in  w h i c h  

i t   r e c e i v e s   t he   c a r t o n ,   to  a  h o r i z o n t a l   p o s i t i o n   i n  

w h i c h   the   f o l d e d   c a r t o n   can  t h e n   be  r e m o v e d   f rom  t h e  

h e a d .  

-In  a  p r e f e r r e d   a r r a n g e m e n t ,   the   c a r t o n   i s  

r e m o v e d   f rom  t h e   head   by  e x t e n d i n g   the   ram  c a r r y i n g   t h e  

h e a d ,   when  i t   is  in  i t s   h o r i z o n t a l   p o s i t i o n ,   so  t h a t   a n  

edge   of  t he   c a r t o n  e n g a g e s   w i t h   d e t e n t   means   a r r a n g e d   t o  

r e t a i n   t he   c a r t o n ,   as  the   ram  is  r e t r a c t e d .   The  ram  may 
t h e n   be  r e t u r n e d   to  a  v e r t i c a l   p o s i t i o n ,   so  t h a t   t h e  

head   can  r e c e i v e   the   n e x t   c a r t o n .  

A f t e r   r e m o v a l   of  the   top   h a l f   of  t he   c a r t o n ,  

the   b a l e   may  be  i n v e r t e d ,   so  as  to  p r e s e n t   t he   r e m a i n i n g  

l o w e r   h a l f   of  t he   c a r t o n   to  a  f u r t h e r   c a r t o n   r e m o v a l  

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

t h e n   o n l y   w r a p p e d   in  i t s   p o l y t h e n e   w r a p p e r .  

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

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

p o l y t h e n e   bag  f rom  a  b a l e   of  t o b a c c o ,   a f t e r   t he   b a l e   h a s  

been   i n v e r t e d   so  t h a t   the   b o t t o m   of  the  bag  i s  

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

head   i n c l u d i n g   means   f o r   g r i p p i n g   the   bag ,   w h e r e b y   t h e  

head   can  be  moved  d o w n w a r d l y   to  b r i n g   the   g r i p p i n g   m e a n s  

i n t o   e n g a g e m e n t   w i t h   the   bag ,   a f t e r   wh ich   the   g r i p p i n g  

means   can  be  a c t u a t e d   to  e n g a g e   the   p o l y t h e n e   and  t h e  

head   can  t h e n   be  r e t r a c t e d   u p w a r d l y ,   to  p u l l   t h e  

p o l y t h e n e   away  f rom  the   b a l e .  

P r e f e r a b l y ,   m e a n s  a r e   p r o v i d e d   f o r   t r a v e r s i n g  

t h e   head   away  f rom  the   b a l e  t o   a  p o s i t i o n   in  w h i c h   t h e  

p o l y t h e n e   is   r e l e a s e d   f rom  t he   g r i p p i n g   means   and  f a l l s  

i n t o   a  s u i t a b l e   r e c e p t a c l e .  

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

a c c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

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



u n i t ;  

F i g u r e   2  i s  a n   end  e l e v a t i o n   of  the  u n i t   o f  

F i g u r e   1;  /  
F i g u r e   3  i s   a  p e r s p e c t i v e   v i ew  of  a  c a r t o n  

r e m o v a l   u n i t ,   a n d  

F i g u r e   4  i s   a  p e r s p e c t i v e   v i ew  of  a  p o l y t h e n e  

bag  r e m o v a l   d e v i c e .  

R e f e r r i n g   to  F i g u r e   1,  t he   d e s t r a p p i n g   u n i t  

c o m p r i s e s   a  c o n v e y o r   u n i t   2  h a v i n g   two  c o n v e y o r   r u n s   4 

and  6  w h i c h   a r e   s e p a r a t e d   by  a  gap  8  b e t w e e n   t h e i r  

f a c i n g   e n d s .   A  f r a m e w o r k   g e n e r a l l y   i n d i c a t e d   a t   10  i s  

m o u n t e d   a b o v e   the   gap  8  and  c o m p r i s e s   a  t r a n s v e r s e   b e a m  

12,  F i g u r e   2,  and  a  p a i r   of  f a c i n g   b o x - l i k e   s t r u c t u r e s  

14,  one  on  e i t h e r   s i d e   of  t he   c o n v e y o r   r u n .   The  b o x  

member s   14  a r e   open   on  t h e i r   i n n e r   f a c e s   16,  so  t h a t  

t h e y   fo rm  an  e n c l o s u r e   a r o u n d   t h e   r e g i o n   of  t he   c o n v e y o r  
at   t he   p o s i t i o n   of  the   gap  8 .  

A  c u t t i n g   d e v i c e   18  i s   m o u n t e d   on  the   beam  1 2 ,  

above   the   c o n v e y o r ,   and  c a r r i e s   a  r o t a r y   c u t t i n g   b l a d e  

20  w h i c h   is   a l i g n e d   w i t h   the   c e n t r e l i n e   of  the   c o n v e y o r .  
The  body  of  t he   c u t t i n g   d e v i c e   is  p i v o t a l l y   m o u n t e d  

a b o u t   an  a x i s   22,  w h i c h   is  " u p s t r e a m "   of  the   c e n t r e   o f  

g r a v i t y   of  t he   c u t t i n g   d e v i c e ,   r e l a t i v e   to  the   d i r e c t i o n  

of  m o v e m e n t   of  the   b a l e   a l o n g   t h e   c o n v e y o r   ( i n d i c a t e d   b y  

the   a r r o w   A  on  F i g u r e   1 ) .  

In  o p e r a t i o n ,   when  t he   b a l e   moves  a l o n g   t h e  

c o n v e y o r   in  t h e   d i r e c t i o n   of  a r r o w   A,  t he   b l a d e   20  o f  

t h e   c u t t i n g   d e v i c e  r e s t s   on  top   of  t he   c a r t o n   c o n t a i n i n g  

the   b a l e ,   and  is  r o t a t e d   by  an  a i r   m o t o r   so  t h a t   i t   c u t s  

t h r o u g h   t h e   s t r a p   a s  t h e   s t r a p   p a s s e s   o v e r   the   gap  8 .  

Owing  to  t h e   i n h e r e n t   t e n s i o n   in  t he   s t r a p ,   i t   f l i e s  

o u t w a r d s   a f t e r   c u t t i n g ,   the   e n d s   b e i n g   r e s t r a i n e d .  b y   t h e  

box  s t r u c t u r e s   14  on  e i t h e r   s i d e   of  the   c o n v e y o r ,   a n d  

d r o p s   down  i n t o   a  r e c e p t a c l e   24  p o s i t i o n e d   b e n e a t h   t h e  

gap .   In  t h i s   way  the   s t r a p s   can  be  r e m o v e d   f rom  a  



n u m b e r   of  c a r t o n s   in  s u c c e s s i o n ,   w i t h o u t   any  m a n u a l  

i n t e r v e n t i o n .  

The  d e s t r a p p e d   c a r t o n   t hen   moves  a l o n g   a  

c o n t i n u a t i o n   of  t h e   c o n v e y o r   6,  to  a  box  r e m o v a l  

s t a t i o n .   S i n c e   t he   box  c o m p r i s e s   two  t e l e s c o p i c   h a l v e s ,  

t h e   top  h a l f   mus t   be  l i f t e d   f rom  the  b a l e ,   and  the  b a l e  

i n v e r t e d   f o r   r e m o v a l   of  the   b o t t o m   h a l f   of  the   box ,   a n d  

c o n s e q u e n t l y   the   box  r e m o v a l   s t a t i o n   c o m p r i s e s   a  f i r s t  

u n i t   of  the   t y p e   shown  in  F i g u r e   3,  a  " t u r n o v e r "   u n i t  

w h i c h   is  no t   s h o w n ,   and  t h e n   a  s e c o n d   u n i t   of  the   t y p e  

shown  in  F i g u r e   3  f o l l o w i n g   the   t u r n o v e r   u n i t .  

The  box  r e m o v a l   u n i t   shown  in  F i g u r e   3 

c o m p r i s e s   a  head   26  w h i c h   is  m o u n t e d   on  a  v e r t i c a l l y  

r e t r a c t a b l e   ram  28.  The  head   c o m p r i s e s   f o u r   d i a g o n a l l y  

o u t w a r d l y   e x t e n d i n g   a rms  30,  e ach   of  wh ich   c a r r i e s   a  

v e r t i c a l l y   e x t e n d i n g   m e t a l   a n g l e   p i e c e   32  at  i t s   o u t e r  

e n d .  

Each  of  t he   a n g l e   members   32  i s   m o u n t e d   on  a  

r e s p e c t i v e   s l i d i n g   member   34  wh ich   f i t s   t e l e s c o p i c a l l y  

w i t h i n   t he   arm  30.  A  p n e u m a t i c   ram  36  i s   m o u n t e d   o n  

e a c h   arm  30,  and  i t s   r e t r a c t a b l e   member  38  is  c o n n e c t e d  

to  t he   member   32  so  t h a t   the   l a t t e r   can  be  m o v e d  

i n w a r d l y   or  o u t w a r d l y ,   r e l a t i v e   to  the   arm  3 0 .  

The  r e t r a c t a b l e   member  28  i s   m o u n t e d   on  a  

t r o l l e y   40,  w h i c h   r u n s   on  o v e r h e a d   r a i l s   42  e x t e n d i n g  

t r a n s v e r s e l y   r e l a t i v e   to  t he   c o n v e y o r   2.  A  p a i r   o f  

h o l l o w   t u b e s   44  a r e   a l s o   c o n n e c t e d   to  the   head   26,  t h e i r  

u p p e r   e n d s   b e i n g   s l i d a b l e   in  t he   t r o l l e y   40,  and  t h e s e  

t u b e s   c a r r y   a i r   l i n e s  4 6   t o  a   m a n i f o l d   in  t he   h e a d   2 6 ,  

a r r a n g e d   to  s u p p l y   a i r   t o ' t h e   p n e u m a t i c   rams  36.  One  o f  

t h e   l i n e s   46  c a r r i e s   a i r   u n d e r   p r e s s u r e ,   w h i l s t   t h e  

o t h e r   p r o v i d e s   a  v e n t   to  a t m o s p h e r e ,   and  t he   r a m s  3 6   may  

t h u s   be  e x t e n d e d   or  r e t r a c t e d ,   by  s u i t a b l e   s e t t i n g   o f  

c o n t r o l   v a l v e s   in  t he   head   2 6 .  

In  o p e r a t i o n ,   the   d e - s t r a p p e d   c a r t o n   48  



a r r i v e s   a t   t he   box  r e m o v a l   u n i t ,   and  the   head   26  i s  

l o w e r e d   so  as  to  b r i n g   the  m e t a l   a n g l e   p i e c e s   32  i n t o  

p o s i t i o n   a d j a c e n t   t h e   top  c o r n e r s   of  the   box.   The  r a m s  

36  a r e   t h e n   r e t r a c t e d ,   so  t h a t   the   a n g l e   p i e c e s   32  

e n g a g e   a r o u n d   t h e   c o r n e r s   of  the   box.   The  i n t e r i o r  

s u r f a c e   of  e a c h   a n g l e   p i e c e   32  c a r r i e s   at   l e a s t   o n e  

s m a l l   s h a r p   p r o t r u s i o n ,   wh ich   is  a r r a n g e d   to  d ig   in  t o  

t he   s u r f a c e   of  t he   c a r t o n   when  the   r e s p e c t i v e   ram  36  i s  

r e t r a c t e d ,   so  t h a t   the   top  h a l f   of  the   c a r t o n   i s  

s e c u r e l y   g r i p p e d   by  the   f o u r   a n g l e   p i e c e s   3 2 .  

The  ram  28  i s   t h e n   r e t r a c t e d ,   so  t h a t   t h e  

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

t h e   t r o l l e y   40  i s   t r a v e r s e d   a l o n g   the   r a i l s   42,   w h i c h  

e x t e n d   a t   r i g h t   a n g l e s   to  the  d i r e c t i o n   of  t he   c o n v e y o r ,  
u n t i l   t h e   t o p   of  t h e   c a r t o n   is  a b o v e   a  c o n t a i n e r  

r e c e i v i n g   s t a t i o n   5 0 .  

The  c o n t a i n e r   r e c e i v i n g   s t a t i o n   c o m p r i s e s   a  

p n e u m a t i c a l l y   e x t e n d i b l e   arm  52  w h i c h   c a r r i e s   at   i t s  

u p p e r   end  a  h e a d   ( n o t   shown)   a d a p t e d   to  r e c e i v e   t h e  

r e m o v e d   p a r t   of  t he   c a r t o n   48,  f rom  the   head   2 6 .  

When  t h e   head   26  r e a c h e s   the   p o s i t i o n   a t   w h i c h  

i t   is   i m m e d i a t e l y   a b o v e   the   r e c e i v i n g   s t a t i o n   50,  t h e  

ram  52  i s   in  i t s   i n i t i a l ,   v e r t i c a l   p o s i t i o n   ( n o t   s h o w n ) ,  

so  t h a t   i t s   h e a d   is   d i r e c t e d   v e r t i c a l l y   u p w a r d l y ,   a n d  

t h e   c a r t o n   can  t h u s   be  d r o p p e d   o n t o   i t .   The  head   of  t h e  

ram  52  i n c l u d e s  a   p a i r   of  l a t e r a l l y   o u t w a r d l y   m o v a b l e  

m e m b e r s   w h i c h   a r e  e x t e n d e d   a f t e r   t he   c a r t o n   has   b e e n  

d e p o s i t e d   o n  i t ,   so  as  to  e n g a g e   the   c o r n e r s   54  of  t h e  

c a r t o n ,   so  t h a t   i t   t e n d s  t o   f l a t t e n   in  to  a  

p a r a l l e l o g r a m   s h a p e ,   as  shown  in  F i g u r e   3,  and  in  o r d e r  

to  f a c i l i t a t e   t h i s   f l a t t e n i n g ,   the   head   a l s o   i n c l u d e s  

r o t a r y   a c t u a t o r s   w i t h   r a d i a l   arms  w h i c h   a re   a d a p t e d   t o  

p u s h   t h e   s i d e   a n d  e n d   f l a p s   56  and  58  o u t w a r d l y  f r o m   t h e  

t o p  o f   t he   box  to   t he   p o s i t i o n   shown  on  the   l e f t   h a n d  

s i d e   of  F i g u r e   3 .  



The  l o w e r   end  of  the  ram  52  i s   p i v o t a l l y  

m o u n t e d   so  t h a t   t he   ram  can  be  swung  o u t w a r d l y   a n d  

d o w n w a r d l y   to  t h e   p o s i t i o n   shown  in  F i g u r e   3,  and  at  t h e  

name  t ime   e x t e n d e d   so  t h a t   the  c o l l a p s e d   c a r t o n   t o p  

p r o j e c t s   t h r o u g h   a  f r a m e w o r k   60.  The  ram  52  is   b r o u g h t  

down  to  an  a l m o s t   h o r i z o n t a l   p o s i t i o n ,   at  wh ich   t h e  

e x t e n d e d   head   c a r r y i n g   the   c a r t o n   p r o j e c t s   r i g h t   t h r o u g h  

the   f r a m e w o r k   60,  and  the  ram  is  t h e n   r e t r a c t e d   so  t h a t  

the   t r a i l i n g   e d g e   62  of  the  c o n t a i n e r   (whose   g e n e r a l  

p o s i t i o n   is  a r r o w e d   in  F i g u r e   3)  is  t r a p p e d  b e h i n d   t h e  

l o w e r   h o r i z o n t a l   member   64  of  the   f r a m e w o r k   60.  T h e  

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

s t a c k   in  t he   p o s i t i o n   g e n e r a l l y   i n d i c a t e d   at   66  in  t h e  

F i g u r e ,   on  t h e   o p p o s i t e   s i d e   of  the   f r a m w o r k   to  the  r a m  

5 2 .  

When  t h e   top   h a l f   of  the   c a r t o n   has  b e e n  

r e m o v e d ,   the   t o p   s u r f a c e   o f  t h e   b a l e   is  l e f t   w i t h   l o o s e  

f o l d s   of  p o l y t h e n e   o v e r   i t ,   wh ich   c o m p r i s e   the   open  e n d  

of  the   l a r g e   p o l y t h e n e   bag  in  w h i c h   the  b a l e   is  w r a p p e d  

b e f o r e   i t   is  p l a c e d   in  the   c a r t o n .   At  t h i s   s t a g e ,  

t h e r e f o r e ,   to  f a c i l i t a t e   f u r t h e r   u n p a c k i n g   of  the  b a l e ,  

t h e   l o o s e   e d g e s   of  the   bag  a re   p u l l e d   m a n u a l l y   away  f r o m  

the   top   of  t he   b a l e ,   and  f o l d e d   down  a r o u n d   the  o u t s i d e  

of  t he   s i d e   w a l l s   of  the   b a l e .   The  b a l e   is  t h e n   m o v e d  

i n t o   a  t u r n o v e r   u n i t ,   no t   shown,   so  t h a t   i t   is  i n v e r t e d  

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

t h a t   shown  in  F i g u r e   3,  in  wh ich   the   l o w e r   h a l f   of  t h e  

c a r t o n   is  r e m o v e d .  

The  b a l e   t h e n   p r o c e e d s   to  a  bag  r e m o v a l  

s t a t i o n   w h i c h   is   of  the   form  shown  in  F i g u r e   4.  T h e  

a p p a r a t u s   of  F i g u r e   4  i n c l u d e s   a  head   68  w h i c h   i s  

m o u n t e d   in  t he   same  way  as  the  head   26  of  F i g u r e   3,  on  a  

t r o l l e y   70  w h i c h   can  be  t r a v e r s e d   on  a  r a i l   s t r u c t u r e  

72.  The  h e a d   68  is  c o n n e c t e d   to  t he   t r o l l e y   by  a  

r e t r a c t a b l e   ram  74  w h i c h   can  be  e x t e n d e d   and  r e t r a c t e d  



p r o u m e t i c a l l y ,   so  as  to  r a i s e   and  l o w e r   the   head   68,  a n d  

the  boad  is  c o n n e c t e d   to  the  t r o l l e y   70  by  a  p a i r   o f  

h o l l o w   c o l u m n s   76  c a r r y i n g   a i r   l i n e s   78  w h i c h   a r e  

a r r a n g e d   s i m i l a r l y   to  the  a i r   l i n e s   46  of  F i g u r e   3 .  

The  h e a d   68  is  g e n e r a l l y   e l o n g a t e   in  s h a p e ,  

e x t e n d i n g   in  t he   d i r e c t i o n   of  m o v e m e n t   of  the  c o n v e y o r  

6,  and  has   a  t r a n v e r s e l y   e x t e n d i n g   beam  80  a t   e ach   e n d .  

Each  of  t he   beams   80  c a r r i e s   a  p a i r   of  s l i d a b l e  

c a r r i a g e s   82  w h i c h   a r e   m o v a b l e   t o w a r d s   and  away  f rom  t h e  

c e n t r e   of  t he   beam  as  i n d i c a t e d   by  the   a r r o w s   A.  A 

p n e u m a t i c   ram  84  i s   m o u n t e d   w i t h   i t s   c y l i n d e r   p o r t i o n  

f i x e d   to  one  of  t h e   c a r r i a g e s   82,  and  the   o u t e r   end  o f  

i t s   p i s t o n   86  c o n n e c t e d   to  the  o t h e r   c a r r i a g e   82  of   t h e  

p a i r ,   so  t h a t   e x t e n s i o n   of  the  ram  c a u s e s   the  t w o  

c a r r i a g e s   to  move  a p a r t   t o w a r d s   t he   o p p o s i t e   e n d s   of  t h e  

beam  80,  w h i l s t   r e t r a c t i o n   of  the   ram  c a u s e s   them  t o  

move  t o g e t h e r .  

The  l o w e r   s u r f a c e   of  e a c h   c a r r i a g e   82  c a r r i e s  

a  b l o c k   86,  and  t he   u n d e r s u r f a c e s   of  the   b l o c k s ,   a n d  

t h e i r   f a c i n g   s u r f a c e s   88  a r e   c o v e r e d   w i t h   a  f l e x i b l e  

r u b b e r   m a t e r i a l ,   w h i c h   is  a d a p t e d   to  p r o v i d e   the   b l o c k  

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

t h a t   d e s c r i b e d   a s  a   5 /16   i nch   t h i c k   a n t i - v i b r a t i o n   p a d  

s u p p l i e d   by  M e s s r s .   V u l c a s c o t   L t d . ,   43,  Wales   Farm  R o a d ,  

London   W3.  T h i s   m a t e r i a l   has  d e e p   c o r r u g a t i o n s   on  i t s  

s u r f a c e ,  w h i c h   a r e  a r r a n g e d   in  u s e ,   so  t h a t   t h e y   e x t e n d  

p a r a l l e l   to  t he   d i r e c t i o n   of  t he   c o n v e y o r   6,  t h a t   is   t o  

s a y ,   t r a n v e r s e l y   to  t he   d i r e c t i o n   of  m o v e m e n t   of  t h e  

c a r r i a g e s   8 2 .  

W h e n  t h e   b a l e   r e a c h e s   t he   p o s i t i o n   a t   w h i c h  

the   bag  is  to  be  r e m o v e d ,   i t   has  a l r e a d y   been   i n v e r t e d ,  

as  n o t e d   a b o v e ,   so  t h a t   the  b o t t o m   of  t he   b a g  i s  

u p p e r m o s t .   In  o p e r a t i o n ,   the   p n e u m a t i c   rams  84  a r e  

f i r s t   e x t e n d e d   so  t h a t   the   b l o c k s   86  a r e   moved  o u t w a r d l y  

by  the   c a r r i a g e s   82,  so  t h a t   t h e r e   is  a  wide  gap  b e t w e e n  



the   c i n g   s u r f a c e s   88  of  the   b l o c k s .   The  ram  74  i s  

t h e n   e x t e n d e d ,   b r i n g i n g   the   head   68  d o w n w a r d s   so  t h a t  

the   l o w e r   s u r f a c e s   of  the   b l o c k s   86  c o n t a c t   t he   o u t e r  

s u r f a c e   88  of  the   p o l y t h e n e .  

The  rams  84  a r e   t h e n   r e t r a c t e d ,   so  t h a t   t h e  

b l o c k s   86  move  i n w a r d l y   t o w a r d s   the  c e n t r a l   a r e a   of  t h e  

b a l e ,   and  b e c a u s e   of  the   f r i c t i o n a l   m a t e r i a l   on  t h e i r  

l o w e r   s u r f a c e s ,   they  g a t h e r   the  p o l y t h e n e   of  t he   b a g  

i n w a r d l y ,   so  t h a t   i t   is  t r a p p e d   b e t w e e n   the   f a c i n g  

s u r f a c e s   8 8 .  

The  ram  74  is  t h e n   r e t r a c t e d   s l o w l y ,   p u l l i n g  

the   bag  away  f rom  the  b a l e ,   and  the   t r o l l e y   70  is  t h e n  

t r a v e r s e d   a l o n g   the   r a i l   72  u n t i l   i t   is  p o s i t i o n e d   a b o v e  

a  r e c e p t a c l e   90.  The  rams  84  a r e   t hen   a c t u a t e d   o n c e  

a g a i n   so  as  to  move  the   b l o c k s   86  a p a r t ,   r e l e a s i n g   t h e  

p o l y t h e n e   so  t h a t   i t   is  d e p o s i t e d   in  the  r e c e p t a c l e   9 0 .  

The  t r o l l e y   can  t h e n   be  t r a v e r s e d   back  to  i t s   i n i t i a l  

p o s i t i o n ,   r e a d y   to  o p e r a t e   on  a n o t h e r   b a l e .  



1.  A  d e v i c e   fo r   r e m o v i n g   a  s u r r o u n d i n g   p l a s t i c s  

s t r a p   from  a  c o n t a i n e r ,   c o m p r i s i n g   a  d e s t r a p p i n g   s t a t i o n ,  

a  c o n v e y o r   (2)  a r r a n g e d   to  c o n v e y   the   c o n t a i n e r   p a s t   t h e  

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

r e l a t i v e   to  t h e   d i r e c t i o n   of  m o v e m e n t   of  t he   c o n v e y o r ;   a 

l a t e r a l l y   e x t e n d i n g   gap  (8)  in  the   c o n v e y o r   at  t h e  

d e s t r a p p i n g   s t a t i o n ;   and  a  c u t t i n g   d e v i c e   (18 ) ,   t h e  

c u t t i n g   d e v i c e   i n c l u d i n g   means   fo r   e n g a g i n g   the   top  o f  

t h e   c o n t a i n e r   and  c u t t i n g   means   (20)  f o r   c u t t i n g   t h e  

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

c o n v e y o r ,   w h e r e b y   in  use  the   m o v e m e n t   of  t he   c a r t o n   p a s t  

t h e   c u t t i n g   d e v i c e   c a u s e s   t h e   s t r a p   to  be  cu t   so  t h a t   i t  

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

t h e   c o n v e y o r .  

2.  A  d e v i c e   fo r   r e m o v i n g   a  s u r r o u n d i n g   p l a s t i c s  

s t r a p   from  a  c o n t a i n e r   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 u t t i n g   d e v i c e   c o m p r i s e s :   a  body  (22)  w h i c h   is  p i v o t a b l e  

a b o u t   a  h o r i z o n t a l  a x i s   t r a n s v e r s e   to  t he   d i r e c t i o n   o f  

m o v e m e n t   of  t h e   c o n v e y o r ,   and  a  p o w e r e d   r o t a r y   c u t t i n g   o r  

a b r a d i n g   member   (20)  m o u n t e d   on  s a i d   body  and  a d a p t e d   t o  

r e s t   on  t h e   t o p   of  t h e   c a r t o n   in  u s e   so  as  to  e n g a g e   w i t h  

t h e   s t r a p   as  t h e   c a r t o n   p a s s e s   t h r o u g h   the   d e s t r a p p i n g  

s t a t i o n .  

3.  A  d e v i c e   a c c o r d i n g   to  c l a i m   2  f u r t h e r  

c o m p r i s i n g   a  r e c e p t a c l e   (24)  p o s i t i o n e d   b e n e a t h   the   g a p  
in  t h e   c o n v e y o r ,   to  r e c e i v e   t h e   c u t   s t r a p s ;   and  a  g u a r d  

c o v e r   (14)  on  e a c h   s i d e   of  t he   c o n v e y o r  a t   t h e  

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

o u t w a r d s   when  i t   is   c u t .  

4.  A  d e v i c e   for   r e m o v i n g   and  c o l l a p s i n g   the   t o p  



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

c o m p r i s i n g :   a  v e r t i c a l l y   m o v a b l e   head   member  (26) ;   m e a n s  

(32)  for   g r i p p i n g   the  s a i d   c a r t o n ;   a c t u a t i n g   means   ( 2 8 ,  

30,  34,  36)  a d a p t e d   to  l o w e r   t he   s a i d   head  member   and  t o  

e n g a g e   the   g r i p p i n g   means  w i t h   the   c a r t o n   and  t h e n   t o  

r a i s e   the   top   h a l f   of  t h e  c a r t o n   from  the  b a l e ;   a n d  

t r a v e r s n g   means   (40,   42)  a d a p t e d   to  move  the  h e a d  

c a r r y i n g   t h e   c a r t o n   a w a y  f r o m   t h e   b a l e ,   and  to  d e p o s i t   i t  

a t  a   c o l l a p s i n g   s t a t i o n   ( 5 0 ) .  

5.  A  d e v i c e   a c c o r d i n g   to  c l a i m   4  in  w h i c h   t h e  

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

r e t r a c t a b l e   member   (52) ;   a  head  m o u n t e d   on  s a i d  

r e t r a c t a b l e   member   and  a d a p t e d   to  r e c e i v e   the   c a r t o n   w i t h  

i t s   open  s i d e   d o w n w a r d s ;   the   s a i d   head  b e i n g   f u r t h e r  

a d a p t e d   to  a p p l y   o u t w a r d   f o r c e s   to  t h e   w a l l s   of  t h e  

c a r t o n ,   to  f o l d   i t   i n t o   a  f l a t   c o n d i t i o n .  

6.  A  d e v i c e   a c c o r d i n g   to  c l a i m   5  in  w h i c h   t h e  

r e t r a c t a b l e   member   is  a d a p t e d   to  be  swung  from  t h e  

v e r t i c a l   p o s i t i o n   in  wh ich   i t   r e c e i v e s   t he   c a r t o n ,   to  a 

h o r i z o n t a l   p o s i t i o n   in  which   t h e   f o l d e d   c a r t o n   can  t h e n  

be  r e m o v e d   from  t he   h e a d .  

7.  A  d e v i c e   a c c o r d i n g   to  c l a i m   6  in  w h i c h   t h e  

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

(64)  a d a p t e d   to  e n g a g e   an  edge  of  t h e   c a r t o n ,   w h e r e b y   t h e  

r e t r a c t a b l e   member   (52)  can  be  r e t r a c t e d   to  l e a v e   t h e  

c a r t o n   at  t he   c o l l a p s i n g   s t a t i o n .  

8.  A  d e v i c e   for   r e m o v i n g   a  p o l y t h e n e   bag  from  a 

b a l e   of  t o b a c c o ,   a f t e r   the   b a l e   has  been  i n v e r t e d   so  t h a t  

the   b o t t o m   of  t he   bag  is  u p p e r m o s t ,   t he   d e v i c e   c o m p r i s i n g  

a  v e r t i c a l l y   m o v a b l e   head  (68)  i n c l u d i n g   means  ( 8 0 - 8 8 ) .  

f o r   g r i p p i n g   t h e   bag ,   w h e r e b y   t h e   h e a d   can  be  m o v e d  



d o w n w a r d l y   to  b r i n g   the   g r i p p i n g   means   i n t o   e n g a g e m e n t  

w i t h   t h e   b a g ,   a f t e r   w h i c h   t h e   g r i p p i n g   m e a n s   can   b e  

a c t u a t e d   to  e n g a g e   t h e   p o l y t h e n e   and  the   head   can  t h e n   b e  

r e t r a c t e d   u p w a r d l y ,   to  p u l l   the   p o l y t h e n e   away  f rom  t h e  

b a l e .  

9.  A  d e v i c e   a c c o r d i n g   to  c l a i m   8  f u r t h e r  

c o m p r i s i n g   means   (70,   72)  for   t r a v e r s i n g   the   head   a w a y  

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

r e l e a s e d   f rom  t he   g r i p p i n g   means   and  f a l l s   i n t o   a 

s u i t a b l e   r e c e p t a c l e .  
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