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§4)  A  skin  packaging  machine  with  inclined  oven. 

A  skin  packaging  machine  (10)  having  a  base  (11), 
an  inclined  oven  (16)  above  the  base,  and  a  film  frame 
(20)  pivoted  to  swing  between  positions  adjacent  the 
base  and  the  inclined  oven.  The  oven  may  have  trans- 
verse  elongated  heating  elements  closely  spaced  at  the 
lower  end  and  widely  spaced  at  the  upper  end  to  provide 
uniform  heat  across  the  surface  of  the  oven.  The  frame 
(20)  may  have  a  pneumatic  system  for  swinging  it  be- 
tween  its  upper  and  lower  positions  in  order  to  minimise 
the  possibility  of  injury. 



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

m a c h i n e .  

S k i n  p a c k a g i n g   m a c h i n e s   g e n e r a l l y   h a v e   i n c l u d e d  

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

m e a n s   f o r   d r a w i n g   a  vacuum  t h r o u g h   t h a t   f o r a m i n o u s  

s u r f a c e .   A  h o r i z o n t a l   oven   is  s p a c e d   w e l l   a b o v e   t h e  

f o r a m i n o u s   s u r f a c e .   A  h o r i z o n t a l   f r a m e   is  l o c a t e d  

b e t w e e n   t he   b a s e   and  t he   oven   and  is  p r o v i d e d   w i t h   a  

m e c h a n i s m   f o r   r a i s i n g   and  l o w e r i n g   t he   f r a m e .   A 

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

and  t h e   f i l m   is  f e d   b e t w e e n   two  j aws   w h i c h   f o rm  t h e  

f r a m e .   T h a t   f i l m  i s   r a i s e d ,   by  t he   f r a m e ,   to  a  

p o s i t i o n   a d j a c e n t   t he   oven  and  when  i t   b e c o m e s  

s u f f i c i e n t l y   h e a t e d   to  d r o o p ,   t h e   f r a m e   is  l o w e r e d   t o  

b r i n g   t h e `  f i l m   down  upon   a  s u b s t r a t e   and  an  a r t i c l e  

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

s u r f a c e .   A  v a c u u m   is  a p p l i e d   to  t h e   f o r a m i n o u s  

s u r f a c e   and  t h e   s u b s t r a t e ,   t h e r e b y   p u l l i n g   t h e  f i l m  

s n u g l y   down  o n t o   the   s u b s t r a t e   and  e n c l o s i n g   t h e   a r t i c l e  

b e t w e e n   t h e   f i l m   and  t h e   s u b s t r a t e .  

The  f r a m e   mus t   be  m o u n t e d   on  s p e c i a l   g u i d e s   i n  

o r d e r   to   k e e p   i t   h o r i z o n t a l l y   a l i g n e d   w i t h   t h e   oven   a n d  

t h e   b a s e .   F u r t h e r ,   t he   s p a c e   b e t w e e n   t h e   o v e n   and  t h e  

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

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

a  f r e s h   s u b s t r a t e   and  a r t i c l e   on  t h e   b a s e   and  r e m o v i n g  

i t   a f t e r   t h e   p a c k i n g   o p e r a t i o n   has   b e e n   c o m p l e t e d  

A  g e n e r a l   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   is   t o  

p r o v i d e   an  oven   w h e r e i n   t h e   n e c e s s i t y   of  t he   g u i d e s   a n d  

e x p e n s i v e   t r a n s m i s s i o n   f o r   t he   f r a m e   is   s u b s t a n t i a l l y  

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

work   s p a c e   b e t w e e n   the   oven  and  t h e   b a s e   and  to  p r o v i d e  

a  more   u n i f o r m   h e a t i n g   of  t h e   f i l m   when  i t   is  p l a c e d  

a d j a c e n t   t he   o v e n .  

T h i s   o b j e c t i v e   of  t he   i n v e n t i o n   is   a t t a i n e d   i n  



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 ,   by  p r o v i d i n g   an  o v e n  

w h o s e   o p e n i n g   is   i n c l i n e d   a t   a  s u b s t a n t i a l   a n g l e   a s ,  
f o r   e x a m p l e ,   40°  to  t h e   b a s e .   The  f r a m e   is  p i v o t e d  

a d j a c e n t   t h e   l o w e r   end  of  t h e   oven   and  is   o r i e n t e d   s o  

t h a t   i t   can  s w i n g   f rom  a  h o r i z o n t a l   p o s i t i o n  

i m m e d i a t e l y   o v e r l y i n g   t he   b a s e   to  an  u p w a r d l y  

i n c l i n e d   p o s i t i o n   i m m e d i a t e l y   a d j a c e n t   t h e   o p e n i n g  
of  t h e   o v e n .   By  p r o v i d i n g   an  i n c l i n e d   oven   and  a  

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

a r r a n g e m e n t   in  o r d e r   to  m a i n t a i n   t h e   f r a m e   in  i t s  

h o r i z o n t a l   a t t i t u d e   and  a l i g n e d   w i t h   t h e   oven   a n d  

b a s e ,   is   l a r g e l y   e l i m i n a t e d .  

The  u p w a r d l y   i n c l i n e d   oven   may  i t s e l f   p r e s e n t   a  

p r o b l e m   in  v i e w   of  t h e   t e n d e n c y   of  t he   h e a t   of  t h e  

h e a t i n g   e l e m e n t s   in   t h e   oven  to  r i s e .   T h i s   p r o b l e m  

may  be  o v e r c o m e   by  p r o v i d i n g   t he   oven   w i t h   e l o n g a t e d ,  

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

h e a t i n g   e l e m e n t s   at   t h e   l o w e r   end  of  t he   oven   a r e  

more   c l o s e l y   s p a c e d   t h a n   t he   h e a t i n g   e l e m e n t s   at  t h e  

u p w a r d   end  of  t h e   o v e n .   Wi th   t h i s   c o n f i g u r a t i o n ,   t h e  

r a d i a n t  h e a t   a p p l i e d   to  t h e   f i l m   a d j a c e n t   t he   o v e n  

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

up  f rom  t he   more  c l o s e l y   s p a c e d   h e a t i n g   e l e m e n t s   a t  

t h e   l o w e r   end  of  t h e   oven   adds   to  t he   r a d i a n t   h e a t  

in   t he   u p p e r   end  of  t h e   oven   t h e r e b y   m a k i n g   t h e   t o t a l  

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

A n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   is  to  p r o v i d e   a  

s e m i - a u t o m a t i c   p n e u m a t i c   s y s t e m   f o r   r a i s i n g   and  l o w e r i n g  

t h e   f r a m e .   The  s y s t e m   of   t h i s   f e a t u r e   of  t he   i n v e n t i o n ,  

i n c l u d e s   a  ram  f o r m e d   by  a  p i s t o n   and  c y l i n d e r   and  a  

p a i r   of  v a l v e s   f o r   s e l e c t i v e l y   c o n t r o l l i n g   t h e  

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

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

p r e s s u r e   in  e i t h e r   d i r e c t i o n .   T h u s ,   t he   f o r c e   o n  

the   o p e r a t o r ' s   h a n d ,   s h o u l d   i t   be  c a u g h t   b e t w e e n   t h e  



f r a m e   and  t he   oven  or  b a s e ,   w i l l   be  m i n i m a l .  

A l t e r n a t i v e l y ,   a  p n e u m a t i c   s p r i n g   may  be  s u b -  

s t i t u t e d   f o r   t he   s e m i - a u t o m a t i c   p n e u m a t i c   s y s t e m   f o r  

r a i s i n g   and  l o w e r i n g   the   f r a m e .   The  p n e u m a t i c  

s p r i n g   i s   m o u n t e d   so  as  t o   s w i n g   t h r o u g h   an  o v e r  

c e n t r e   p o s i t i o n   to  u r g e   t he   f r a m e   t o w a r d   an  u p w a r d  

d i r e c t i o n   on  one  s i d e   of  the   o v e r   c e n t r e   p o s i t i o n  

and  to   u r g e   t he   f r a m e   a g a i n s t   t he   b a s e   on  t h e   o t h e r  

s i d e   of   t h e   o v e r   c e n t r e   p o s i t i o n .   When  t he   f r a m e   i s  

to  be  swung  to  a  p o s i t i o n   a d j a c e n t   t he   b a s e ,   t h a t  

o p e r a t i o n   is  p e r f o r m e d   m a n u a l l y   by  t he   o p e r a t o r .  

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  o f  

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

w h i c h : -  

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

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

r a i s i n g   and  l o w e r i n g   the   f r a m e   d i a g r a m m a t i c a l l y  

s h o w n ;  

F i g u r e   2  is  a  f r o n t   e l e v a t i o n   of  t h e   s k i n   p a c k a g i n g  

m a c h i n e ;  

F i g u r e   3  is  a  f r o n t   e l e v a t i o n   of  t h e   o v e n ;  

F i g u r e   4  is   a  c r o s s - s e c t i o n   t a k e n   a l o n g   l i n e s  

4-4  of   F i g u r e   3;  a n d  

F i g u r e   5  is  a  d i a g r a m m a t i c   v i e w   of  an  a l t e r n a t i v e  

fo rm  of   t h e   i n v e n t i o n .  

R e f e r r i n g   to  F i g u r e s   1  and  2,  t h e   s k i n   p a c k a g i n g  

m a c h i n e ,   shown  at   10,  i n c l u d e s   a  b a s e   11,  t h e   b a s e  

i n c l u d i n g   a  p a i r   of  v e r t i c a l   p l a t e s   12  w h i c h   a r e  

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

m a c h i n e ,   as  w i l l   a p p e a r   b e l o w .   A  f o r a m i n o u s   p l a t e  

15  f o r m s   t h e   u p p e r   s u r f a c e   of  t he   b a s e .   An  i n c l i n e d  

oven   16  is   m o u n t e d   on  b r a c k e t s   17  b e t w e e n   t h e   p l a t e s  

12.  The  oven   has   a  d o w n w a r d l y - f a c i n g   o p e n i n g   18 

w h i c h   l i e s   at   an  a n g l e   of  a p p r o x i m a t e l y   40°  to  t h e  



f o r a m i n o u s   p l a t e   15  on  t h e   b a s e .  

A  f r a m e   or  c l amp  20  h a v i n g   an  u p p e r   jaw  21  and  a  

l o w e r   jaw  22  is  p i v o t a l l y   m o u n t e d   on  t h e   b a s e   and  i s  

a d a p t e d   to   s w i n g   f rom  a  h o r i z o n t a l   p o s i t i o n   shown  i n  

f u l l   l i n e   to   an  u p w a r d l y - i n c l i n e d   p o s i t i o n   shown  i n  

p h a n t o m   l i n e s   in  F i g u r e   1.  The  l o w e r   jaw  has   a  r e a r -  

w a r d   e x t e n s i o n   25,  t h e   r e a r w a r d   end  of  w h i c h   i s  

p i v o t e d   at  26  b e t w e e n   t h e   v e r t i c a l   p l a t e s   12.  By 

p i v o t i n g   t h e   l o w e r   jaw  and  h e n c e   t h e   f r a m e   on  an  a x i s  

w e l l   to  t h e   r e a r   of  t h e   f o r a m i n o u s   s u r f a c e   and  t h e  

o v e n ,   t h e   a n g l e   t h r o u g h   w h i c h   t h e   f r a m e   mus t   s w i n g  

and  t h e   a n g l e   of  i n c l i n a t i o n   of  t h e   oven   can  b e  

m i n i m i s e d .  

The  u p p e r   j aw  21  has   at   i t s   r e a r w a r d   e n d ,   a  

g e n e r a l l y   L - s h a p e d   b r a c k e t   28  w h i c h   is  p i v o t e d   t o  

t h e   l o w e r   jaw  22  to  p e r m i t   t h e   u p p e r   jaw  to  s w i n g  

f rom  a  h o r i z o n t a l   p o s i t i o n   shown  in   f u l l   l i n e s   to   a n  

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

jaw  as  shown  in  p h a n t o m   l i n e s   in   F i g u r e   1.  A  t o r s i o n  

s p r i n g   29  is  c o n n e c t e d   b e t w e e n   t h e   u p p e r   and  l o w e r  

j a w s   and  n o r m a l l y   u r g e s   t h e   u p p e r   jaw  t o w a r d   an  o p e n  

p o s i t i o n .   A  l a t c h   m e c h a n i s m   30  m o u n t e d   at   t he   f o r w a r d  

edge   of   t h e   u p p e r   jaw  and  c o o p e r a t i n g   w i t h   t h e   f o r w a r d  

e d g e   of  t h e   l o w e r   jaw  in  o r d e r   to   l a t c h   t h e   u p p e r   a n d  

l o w e r   j a w s   t o g e t h e r   is   p r o v i d e d .  

At  t h e   u p p e r   p o r t i o n   of  t h e   v e r t i c a l   p l a t e s   1 2 ,  

a  p a i r   of  t r u n i o n s   33  a r e   r o t a t a b l y   m o u n t e d   to  s u p p o r t  

a  s u p p l y   r o l l   34  of  f i l m   35.  An  i d l e r   r o l l e r   36  i s  

p r o v i d e d   a d j a c e n t   t h e   r e a r   end  of  t he   f r a m e   20  a r o u n d  

w h i c h   t h e   f i l m   p a s s e s   so  t h a t   t h e   f i l m   can  be  p a s s e d  

b e t w e e n   t he   u p p e r   and  l o w e r   j a w s   21  and  22  of  t h e  

f r a m e   2 0 .  

A  ram  40  c o n s i s t i n g   of  a  c y l i n d e r   41,  a  p i s t o n  

4 2  a n d   a  p i s t o n   rod   43  is  c o n n e c t e d   b e t w e e n   t h e   b a s e  

and  t h e   f r a m e   20.  More  s p e c i f i c a l l y ,   t he   c y l i n d e r   41 



is   p i v o t a l l y   c o n n e c t e d   a t   45  to  a  b r a c k e t   46  m o u n t e d  

a t   t he   u p p e r   end  to  one  of  t he   p l a t e s   12.  The  p i s t o n  

rod   43  i s   p i v o t e d   at  48  to  t he   l o w e r   jaw  of  t h e   f r a m e  

2 0 .  

The  c y l i n d e r   41  is  c o n n e c t e d   to  a  p n e u m a t i c  

s y s t e m   50  to  c a u s e   t he   ram  to  e x t e n d   in  o r d e r   to  l o w e r  

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

r a i s e   t he   f r a m e   to  t h e   p h a n t o m   l i n e   p o s i t i o n   of  F i g u r e  

1.  The  p n e u m a t i c   s y s t e m   i n c l u d e s   a  s o u r c e   of  a i r   51  

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

to  a  f i l t e r ,   r e g u l a t o r   l u b r i c a t o r   52.  The  r e g u l a t o r  

52  is  c o n n e c t e d   t h r o u g h   t u b i n g   53  to  a  f l o w   c o n t r o l  

v a l v e   54  w h i c h   is   in  t u r n   c o n n e c t e d   t h r o u g h   t u b i n g   55 

to  t he   rod   end  of  t h e   c y l i n d e r   4 1 .  

A  s o l e n o i d   o p e r a t e d   t w o - w a y   v a l v e   56  is  c o n n e c t e d  

by  t u b i n g   57  as  w e l l   as  t he   t u b i n g   53  and  55  a c r o s s   t h e  

c y l i n d e r   at   i t s   r o d   end  and  i t s   p i s t o n   end .   A  s e c o n d  

s o l e n o i d   o p e r a t e d   t w o - w a y   v a l v e   60  is  c o n n e c t e d   on  o n e  

s i d e   b e t w e e n   t h e   f i r s t   v a l v e   56  and  t he   p i s t o n   end  o f  

t h e   c y l i n d e r   40,  t he   o t h e r   s i d e   of   t h e   v a l v e   60  b e i n g  

c o n n e c t e d   a t   61  to  a t m o s p h e r e   t h r o u g h   a  n e e d l e   v a l v e  

6 2 .  

The  o p e r a t i o n   of  t he   p n e u m a t i c   s y s t e m   i s  

g e n e r a l l y   as  f o l l o w s :   to  e x t e n d   the   ram  40,  t he   f i r s t  

v a l v e   56  i s  s h i f t e d   e l e c t r i c a l l y   f rom  i t s   n o r m a l l y  

c l o s e d   p o s i t i o n   to  i t s   open  p o s i t i o n   ( s h o w n ) .   T h i s  

a p p l i e s   t h e   same  r e g u l a t e d   a i r   p r e s s u r e   to  b o t h   s i d e s  

of  t he   ram  40.  The  ram  40  e x t e n d s   b e c a u s e   of  t h e  

d i f f e r e n c e   in   a r e a   of  t h e   p i s t o n   s i d e   of   t h e   r a m  

v e r s u s   t h e   rod   s i d e   of  t h e   ram.  By  o p e r a t i n g   t h e  

c y l i n d e r   in  t h i s   m a n n e r ,   the   n e t   t h r u s t   d e l i v e r e d   b y  

t h e   rod   e x t e n d i n g   w i l l   be  t he   same  as  i f   t he   a i r  

p r e s s u r e   w e r e   a p p l i e d   o n l y   to  t he   rod   a r e a ,   t h e r e b y  

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

20  w i l l   l o w e r .   T h i s   r e d u c t i o n   in  f o r c e   w i l l   p r o v i d e  



t h e   m a c h i n e   o p e r a t o r   w i t h   a  s a f e t y   i f   t he   f r a m e   20  

w e r e   l o w e r e d   o n t o   some  p a r t   of  h i s   b o d y .  

To  r e t r a c t   t h e   ram  40,   t h e   s e c o n d   v a l v e   60  i s  

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

( s h o w n )   to  i t s   open   p o s i t i o n   and  v a l v e   56  is  c l o s e d .  

T h i s   r e l e a s e s   t he   c o m p r e s s e d   a i r   on  t h e   p i s t o n   s i d e   o f  

t h e   c y l i n d e r   and  a l l o w s   t h e   ram  40  to  r e t r a c t   by  m e a n s  
of  t h e   a i r   p r e s s u r e   on  the   rod   s i d e   of  t h e   ram  f l o w i n g  

t h r o u g h   f l o w   c o n t r o l   54,  t h e r e b y   r a i s i n g   t h e   f r a m e   2 0 .  

The  n e e d l e   v a l v e   62  c o n t r o l s   t he   r a t e   a t   w h i c h   a i r  

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

s p e e d   a t   w h i c h   the   f r a m e   r i s e s .   The  f i l t e r   r e g u l a t o r  

l u b r i c a t o r   52  is  a d j u s t e d   to  t he   min imum  p r e s s u r e  

r e q u i r e d   to  r a i s e   t h e   f r a m e   20  so  t h a t   t he   f r a m e   w i l l  

r i s e   a t   a  f o r c e   c o n s i s t e n t   w i t h   t h e   o p e r a t o r ' s  

s a f e t y .  

I f   at   any  t i m e   t h e   m a c h i n e   e m e r g e n c y   s t o p   b u t t o n  

is   p u s h e d ,   b o t h   v a l v e s   56  and  60  w i l l   r e t u r n   to  t h e i r  

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

w h a t e v e r   p o i n t   i t   is  in  i t s  t r a v e l .  

The  o v e n ,   shown  in  F i g u r e s   3  and  4,  h a s   a  

g e n e r a l l y   f l a t   p a n - l i k e   s u p p o r t   64  c o n t a i n i n g   a  

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

65  s e t   in   f u s e   m o u n t s   66.  The  h e a t i n g   e l e m e n t s   a r e  

p r e f e r a b l y   q u a r t z   t u b e s   w h i c h   a r e   s p i r a l l y   w r a p p e d   i n  

N i c h r o m e   r i b b o n   as  t a u g h t   in  U n i t e d   S t a t e s   P a t e n t  

N o .  3 ,   6 2 1 , 2 0 0 .   Each   h e a t i n g   e l e m e n t   is   b a c k e d   by  a  

r e f l e c t o r   67.  V e n t i l a t i n g   v a n e s   68  may  be  p r o v i d e d  

a t   t h e   r e v e r s e   s i d e   of   t he   oven   f rom  t h e  o p e n i n g   18 

or   a l t e r n a t i v e l y   t he   r e v e r s e   s i d e   of  t h e   oven   may  b e  

c o v e r e d   w i t h   an  i n s u l a t i v e   m a t e r i a l .  

I t   can   be  o b s e r v e d   t h a t   t he   h e a t i n g   e l e m e n t s   a r e  

more   c l o s e l y   s p a c e d   a t   t he   l o w e r   end  of  t he   oven   t h a n  

at   t h e   u p p e r   end  of  t he   oven   in  o r d e r   t h a t   t h e  

c o m b i n a t i o n   of  r a d i a n t   h e a t   f rom  t h e   h e a t i n g   e l e m e n t s  



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

f a c e   of  t he   oven   w i l l   p r o v i d e   a  more  u n i f o r m   o v e r a l l  

h e a t i n g   of  t he   f i l m   w h i c h   is  h e l d   a g a i n s t   t he   o p e n i n g  

of  t he   oven  on  the   f r a m e   20.  For  a  f r a m e   w h i c h   i s  

t w e n t y - o n e   i n c h e s   w i d e   and  t w e n t y - s e v e n   i n c h e s   l o n g ,  

t he   r e p r e s e n t a t i v e   s p a c i n g   of  t he   h e a t i n g   e l e m e n t s  

w o u l d   be  as  f o l l o w s : -  

(a)  1  1 /2   i n c h e s  

(b)  4  1/8  i n c h e s  

(c)  7  1/4  i n c h e s  

(d)  10  3/4  i n c h e s  

(e)  14  5/8  i n c h e s  

(f)   18  7/8  i n c h e s .  

At  t h e   f r o n t   of  t h e   m a c h i n e ,   p r o v i s i o n   is  made  f o r  

a  k n i f e   70  m o u n t e d   on  a  rod   71,  t he   k n i f e   h a v i n g   a  

h a n d l e   72.  The  f u n c t i o n   of  t h e   k n i f e   is  to  s e v e r   t h e  

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

f i l m   b r o u g h t   i n t o   t he   f r a m e   2 0 .  

In  t h e   o p e r a t i o n   of  t h e   i n v e n t i o n ,   f i l m   is   d r a w n  

i n t o   t h e   f r a m e   20  and  the   f r a m e   is  r a i s e d   to  t h e   p h a n t o m  

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

f r o n t   of  t he   m a c h i n e   or  to  one  s i d e ,   p l a c e s   a  s u b s t r a t e  

or  c a r d   w h i c h   is  a  p o r o u s   b o a r d   on  t he   f o r a m i n o u s   p l a t e  

15  and  an  a r t i c l e   on  top   of  t he   s u b s t r a t e .   The  oven   i s -  

t h e n   e n e r g i s e d   and  t h e   h e a t i n g   e l e m e n t s   h e a t   t h e   f i l m  

u n t i l   i t   b e c o m e s   " d r o o p y " .   When  t he   f i l m   is  r e a d y ,   t h e  

p n e u m a t i c   s y s t e m   is  o p e r a t e d   to  l o w e r   t he   f r a m e   g e n t l y  

down  upon   t h e   b a s e   to   t h e   f u l l  l i n e   p o s i i t i o n   i l l u s t r a -  

t e d   in  F i g u r e   1.  Vacuum  f rom  a  s o u r c e ,   n o t   s h o w n ,   i s  

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

p o r o u s   s u b s t r a t e ,   d r a w s   t h e   f i l m   down  upon   t h e  

s u b s t r a t e .   A  p r e v i o u s l y   a p p l i e d   a d h e s i v e   c a u s e s   t h e  

f i l m   to  a d h e r e   to  t he   s u b s t r a t e .  

When  t he   p a c k a g e   is  t h u s   f o r m e d ,   t he   o p e r a t o r  

o p e n s   t he   f r a m e   by  r a i s i n g   t h e   u p p e r   jaw  to  t h e   p o s i t i o n  

shown  in  p h a n t o m   l i n e s .   The  c o m p l e t e d   p a c k a g e   is  t h e n  



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

F i g u r e   1.  T h i s   o p e r a t i o n   s i m u l t a n e o u s l y   p u l l s   a  f r e s h  

s u p p l y   of  f i l m   o v e r   t he   l o w e r   jaw  of  t h e   f r a m e   2 0 .  

The  u p p e r   jaw  is  l o w e r e d   to  c l amp   t he   f i l m   b e t w e e n   t h e  

two  j a w s   and  t h e   h a n d l e   7 2  i s   m a n i p u l a t e d   to  c a u s e   t h e  

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

t he   new  s u p p l y   of  f i l m   in  t h e   f r a m e   20.  The  c o n t r o l s  

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

in  o r d e r   to   c a u s e   the   f r a m e   to  r i s e   to  t h e   p h a n t o m  

l i n e   p o s i t i o n   a d j a c e n t   t he   oven   and  t h e   c y c l e   o f  

o p e r a t i o n s   is   r e p e a t e d .  

In  an  a l t e r n a t i v e   fo rm  of  t h e   i n v e n t i o n ,   i n s t e a d  

of  t h e   ram  40,   t he   a p p a r a t u s   can  be  p r o v i d e d   w i t h   a  

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

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

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

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

m e c h a n i s m   a d j a c e n t   t h e   f o r w a r d   edge   of  t h e   f r a m e   i s  

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

f r a m e   to   i t s   u p p e r   p o s i t i o n .   When  t h e   f i l m   has   b e c o m e  

d r o o p y   t h r o u g h   t h e   h e a t i n g   of  t h e   f i l m   by  t h e   o v e n ;   t h e  

o p e r a t o r   m a n u a l l y   s w i n g s   t he   f r a m e   to  t he   h o r i z o n t a l  

p o s i t i o n   as  i l l u s t r a t e d   in  F i g u r e   1  and  r e l a t c h e s   t h e  

f r a m e   to   t he   b a s e .  

In  an  a l t e r n a t i v e   form  as  shown  in  F i g u r e   5 ,  

t he   p n e u m a t i c   s p r i n g   is  m o u n t e d   so  as  to  s w i n g   t h r o u g h  

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

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

p o s i t i o n   and  to  u r g e   t h e .  f r a m e   a g a i n s t   t he   b a s e  o n  

t he   o t h e r   s i d e   of  t he   o v e r   c e n t r e   p o s i t i o n .  

When  t h e   f r a m e   is  to  be  swung  to  a  p o s i t i o n  

a d j a c e n t   t he   b a s e ,   t h a t   o p e r a t i o n   is   p e r f o r m e d  

m a n u a l l y   by  t h e   o p e r a t o r .  

R e f e r r i n g   to  F i g u r e   5,  a  b r a c k e t   74  is   m o u n t e d   o n  

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



p i v o t   a x i s   26  of  t he   f r a m e   20.  T h e  

p n e u m a t i c   s p r i n g   7 5  i s   p i v o t e d   at  76 

to  t h e   f r a m e   and  at   78  to  t he   b r a c k e t .   The  p n e u m a t i c  

s p r i n g   c o n s i s t s   of  a  c y l i n d e r   79  c o n t a i n i n g   a  

c o m p r e s s e d   g a s ,   a  p i s t o n   rod  80  and  a  p i s t o n   ( n o t  

shown)   w i t h i n   t he   c y l i n d e r   79.  The  c o m p r e s s e d   g a s  

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

p o s i t i o n .   As  shown  in  p h a n t o m   l i n e s ,   t he   p n e u m a t i c  

s p r i n g   w i l l   u r g e   the   f r a m e   20  to  an  u p w a r d   p o s i t i o n  

and  h o l d   i t   t h e r e   a g a i n s t   t he   oven  16.  When  t h e  

f r a m e   is   m a n u a l l y   p u l l e d   down  a g a i n s t   t h e   b a s e   1 1 ,  
t h e   p n e u m a t i c   s p r i n g   s w i n g s   t h r o u g h   an  o v e r   c e n t r e  

p o s i t i o n   in  w h i c h   t he   t h r e e   p i v o t   p o i n t s   26,  76  and  78 

a re   in  a l i g n m e n t   to  t he   l o w e r   p o s i t i o n   in  w h i c h   t h e  

f r a m e   20  l i e s   upon   t h e   b a s e   11.  In  t h a t   p o s i t i o n ,  

t he   p n e u m a t i c   s p r i n g   u r g e s   t he   f r a m e   in  a  d o w n w a r d  

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

b a s e .  

In  o p e r a t i o n ,   t he   o p e r a t o r   m e r e l y   has   to  l i f t  

t he   f r a m e   w i t h   s u f f i c i e n t   f o r c e   to  o v e r c o m e   t h e  

p n e u m a t i c   s p r i n g   u n t i l   t he   p n e u m a t i c   s p r i n g   p a s s e s  
t h e   o v e r   c e n t r e   p o s i t i o n .   T h e r e a f t e r ,   t h e   s p r i n g  

moves   t he   f r a m e   u p w a r d l y .   S i m i l a r l y ,   to  l o w e r   t h e  

f r a m e ,   t he   o p e r a t o r   mus t   o v e r c o m e   t h e   f o r c e   of  t h e  

p n e u m a t i c   s p r i n g   to  p u l l   the   f r a m e   down  upon   t h e   b a s e  

11.  When  t h e   p n e u m a t i c   s p r i n g   p a s s e s   t h r o u g h   t h e  

o v e r   c e n t r e   p o s i t i o n ,   t he   s p r i n g   t a k e s   o v e r   to  c o m p l e t e  

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



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

h o r i z o n t a l   p o r o u s   b a s e   s u r f a c e   to  r e c e i v e   a  p o r o u s  
b o a r d   and  an  a r t i c l e   to  be  p a c k a g e d ,   an  oven   m o u n t e d  

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

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

be  d i r e c t e d   c h a r a c t e r i s e d   in  t h a t   t he   o p e n i n g   ( 1 8 )  

is  i n c l i n e d   b o t h   to  t h e   h o r i z o n t a l   and  v e r t i c a l   a n d  

in  t h a t   a  f r a m e   (20)  w h i c h   is  a d a p t e d   to  c a r r y   a  f i l m ;  

is   p i v o t a l l y   m o u n t e d   f o r   m o v e m e n t   b e t w e e n   a  p o s i t i o n  

a d j a c e n t   t h e   h o r i z o n t a l   b a s e   (11)  and  a  p o s i t i o n  

a d j a c e n t   t he   o p e n i n g   (18)  of  t h e   oven  ( 1 6 ) .  

2.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in  C l a i m   1  h a v i n g  

means   to   moun t   a  s u p p l y   r o l l   (34)  of  f i l m   a b o v e   a n d  

a d j a c e n t   to  t he   oven   (16)  t h e   f i l m   b e i n g   e n a b l e d   to  b e  

f ed   i n t o   t h e   f r a m e   (20)  a d j a c e n t   t h e   p i v o t e d   end  o f  

t he   f r a m e .  

3.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in   e i t h e r   C l a i m   1 

or  2  w h e r e i n   t he   p i v o t   a x i s   (29)  of  t h e   f r a m e   (20)  i s  

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

(15)  and  of  t he   oven   (16)  to  m i n i m i s e   t he   a n g l e  

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

i n c l i n a t i o n   of  t h e   o v e n .  

4,.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in  any  of  t h e  

p r e c e d i n g   c l a i m s   in  w h i c h   t h e   oven   o p e n i n g   (18)  i s  

p o s i t i o n e d   a t   an  a n g l e   of  a b o u t   40°  to  the   h o r i z o n t a l .  

5.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in   any  of  t h e  

p r e c e d i n g   c l a i m s   w h e r e i n   t he   oven  (16)  is  p r o v i d e d  

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

p o s e d   h e a t i n g   e l e m e n t s   ( 6 5 ) ,   t h e   h e a t i n g   e l e m e n t s  

b e i n g   s p a c e d   a p a r t   by  g r a d u a l l y   i n c r e a s i n g   d i s t a n c e s  

f rom  t h e   r e l a t i v e l y   l o w e r   end  to  t he   r e l a t i v e l y   u p p e r  
end  of  t h e   i n c l i n e d   oven   ( 1 6 ) .  



6.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in  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   w h e r e i n   a  p n e u m a t i c   s p r i n g   is   c o n n e c t e d  

b e t w e e n   t h e   b a s e   and  t he   f r a m e .  

7.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in  C l a i m   6  w h e r e i n  

t h e   p n e u m a t i c   s p r i n g   (75)  is  m o u n t e d   so  as  to  s w i n g  

t h r o u g h   an  o v e r   c e n t r e   p o s i t i o n   to  u r g e   t he   f r a m e   ( 2 0 )  

in  an  u p w a r d   d i r e c t i o n   on  one  s i d e   of  t he   o v e r   c e n t r e  

p o s i t i o n   and  to  u r g e   t he   f r a m e   a g a i n s t   the   b a s e   on  t h e  

o t h e r   s i d e   of  t h e   o v e r   c e n t r e  p o s i t i o n .  
8.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in  a n y  o n e   o f  

C l a i m s   1  to  5  h a v i n g   a  p n e u m a t i c   s y s t e m   f o r   r a i s i n g  
and  l o w e r i n g   t h e   f r a m e   c o m p r i s i n g   a  c y l i n d e r   a n d  

p i s t o n   c o m b i n a t i o n   (40)  c o n n e c t e d   b e t w e e n   t he   b a s e  

(15)  and  f r a m e   ( 2 0 ) ,   t he   c y l i n d e r   (41)  b e i n g   c o n n e c t e d  

to  a  s o u r c e   of  p r e s s u r i s e d   a i r   ( 5 1 ) ,   v a l v e   m e a n s  

b e i n g   p r o v i d e d   s e l e c t i v e l y   to  c o n n e c t   t he   s o u r c e   (51)  o f  

p r e s s u r i s e d   a i r   to  b o t h   s i d e s   of  t he   p i s t o n   (42)   t o  

e x t e n d   t h e   p i s t o n   rod   (43)  to  l o w e r   t he   f r a m e   t o w a r d s  

the   b a s e   and  to  t he   p i s t o n   r o d   s i d e   of  t he   p i s t o n   t o  

r e t r a c t   t h e   p i s t o n   r o d   (43)  to  r a i s e   t he   f r a m e .  

9.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in  C l a i m   8  w h e r e i n  

t he   v a l v e   means   c o m p r i s e s   a  f i r s t   v a l v e   and  t u b i n g  

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

and  t u b i n g   c o n n e c t e d   on  one  s i d e   b e t w e e n   s a i d   f i r s t  

v a l v e   and  t he   p i s t o n   end  of  t he   c y l i n d e r   and  on  t h e  

o t h e r   s i d e   to  a t m o s p h e r e ,   t he   a i r   s o u r c e   b e i n g  
c o n n e c t e d   b e t w e e n   t h e   f i r s t   v a l v e   and  the   rod   end  o f  

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

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

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

s e c o n d   v a l v e   w i l l   c a u s e   s a i d   ram  to  r e t r a c t ;   a n d  

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

m o v e m e n t .  

10.  A  p a c k a g i n g   m a c h i n e   as  c l a i m e d   in  C l a i m   9  w h e r e i n  



a  f l o w   c o n t r o l   u n i t   is  c o n n e c t e d   at   one  s i d e   to  t h e   r o d  

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

a i r   s o u r c e   and  the   f i r s t   v a l v e .  
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