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(55)  Method  and  apparatus  to  stretch  wrap  an  object  in  plastic  film 
A  method  and  an  apparatus to  stretch  wrap  an  article  in  a 

tubular  plastic  film,  the  method  comprising  the  steps  of  locat- 
ing  a  length  of  elastically  stetchable  tubular  plastic  film  5  on  a 
holder  2  and  thereafter  expanding  the  holder  to  stretch  the 
tube  to  a  size  enabling  the  tube  and  the  holder  to  be  passed 
over the  article to  be  wrapped  which  may be  located  on  pallet 
3  mounted  on  stand  4  and  at  the  same  time  stripping  the  tube 
off the  holder so  the tube  can  contract  and  elastically  embrace 
the  object.  The tube  preferably  has  an  end  closed  and  is folded 
concertina  fashion  on  the  holder.  The  frame  2  is  in  sections 
which telescope  or  pivot to  effect  outward  expansion. 



T h i s   i n v e n t i o n   r e l a t e s   to  a  m e t h o d   of  a n d  

a p p a r a t u s   f o r   s t r e t c h   w r a p p i n g .  

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

p a c k a g i n g   in   w h i c h   a  b a n d   of  s t r e t c h a b l e   p l a s t i c  

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

g r o u p   of  a r t i c l e s ,   or  a  p a l l e t   w i t h   an  a r t i c l e   o r  

a r t i c l e s   s t a c k e d   t h e r e o n ,   to  make  a  u n i t a r y   a s s e m b l y .  

In  t h e   known  a r t   t h i s   i s   done  by  e i t h e r   m o v i n g   a  

h o l d e r   of  s t r e t c h   w r a p   f i l m   a r o u n d   t h e   o b j e c t ( s )   t o  

be  w r a p p e d ,   a t   t h e   same  t i m e   d i s p e n s i n g   f i l m   u n d e r  

t e n s i o n   f r o m   t h e   h o l d e r ,   or  by  r o t a t i n g   t h e   o b j e c t ( s )  

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

u n d e r   t e n s i o n .  

B o t h   of  t h e   f o r e g o i n g   m e t h o d s   h a v e   d r a w b a c k s  

t y p i c a l l y   t h e   c o s t   of  e q u i p m e n t ,   d i f f i c u l t y   w i t h   e n d  

f a s t e n i n g   of  t h e   f i l m   band   and  end  c o v e r i n g   of  t h e  

o b j e c t ( s )   w r a p p e d   i s   d i f f i c u l t .   T h e r e   a r e   a l s o  

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

r o t a t e s .  



The  m e t h o d   of  t h i s  i n v e n t i o n  d o e s  n o t   r e q u i r e  

s o p h i s t i c a t e d   or  e x p e n s i v e   e q u i p m e n t   and  i s   e a s y   a n d  

s a f e   to   o p e r a t e   as  w e l l   as  p r o v i d i n g   f a c i l i t y   f o r   e n d  

s e a l i n g   t h e   w r a p p e d   o b j e c t ( s ) .   The  a p p a r a t u s   of   t h i s  

i n v e n t i o n   i s   v e r s a t i l e   i n   t h a t   w r a p p i n g   can   b e  

c a r r i e d   o u t   a t   any  l o c a t i o n   w i t h o u t   t h e   n e e d   f o r  

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

known  p o w e r e d   e q u i p m e n t .  

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

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

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

i n t e r n a l   c r o s s - s e c t i o n a l   d i m e n s i o n   w h i c h   i s  s m a l l e r  

t h a n   t h e   e x t e r n a l   c r o s s - s e c t i o n a l   d i m e n s i o n   of  t h e  

o b j e c t ( s )   to   be  w r a p p e d   and  a  s t r e t c h  c a p a b i l i t y  

e n a b l i n g   i t   to   be  e x p a n d e d   t o  a n   o p e r a t i v e   i n t e r n a l  

c r o s s - s e c t i o n a l   d i m e n s i o n   g r e a t e r   t h a n  t h e   e x t e r n a l  

c r o s s - s e c t i o n a l   d i m e n s i o n   of  t h e  o b j e c t ( s )   to   b e  

w r a p p e d ;   s t o r i n g   a t   l e a s t   t h e   m a j o r   p a r t   of  t h e  

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

a r o u n d   an  e x p a n d a b l e   h o l d e r ;   e x p a n d i n g   t h e   h o l d e r   t o  

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

t h e r e o n   to   t h e   o p e r a t i v e   i n t e r n a l   d i m e n s i o n ;  



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

e x p a n d e d   t u b e   t h e r e o n   and  a t   t h e   same  t i m e  

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

i t   w i l l   c o n t r a c t   and  e l a s t i c a l l y   e m b r a c e   t h e   o b j e c t ( s ) .  

T h i s   i n v e n t i o n   a l s o   p r o v i d e s   an  a p p a r a t u s   f o r  

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

m u l t i - s i d e d   f r a m e ,   f i l m   t u b e   s u p p o r t s   on  t h e   f r a m e  

to  be  e n c i r c l e d   by  t h e   f i l m   t u b e   and  means   to  m o v e  

t h e   s u p p o r t s   a p a r t .  

S e v e r a l   e m b o d i m e n t s   of  t h e   i n v e n t i o n   a n d  

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

w i l l   now  be  d e s c r i b e d   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   in   w h i c h : -  

F i g u r e   1  s c h e m a t i c a l l y   i l l u s t r a t e s   a  p l a s t i c  

bag  and  a  h o l d e r   t h e r e f o r .  

F i g u r e   2  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   p l a s t i c  

bag  of  F i g u r e   1  b e i n g   m o u n t e d   as  a  

c o n c e r t i n a   f o l d e d   b a n d   on  t h e   h o l d e r .  

F i g u r e   3  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   bag  f u l l y  

m o u n t e d   on  t h e   h o l d e r .  

F i g u r e   4  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   e x p a n s i o n  

of  t h e   h o l d e r   to  e n l a r g e   t h e   i n t e r n a l  

c r o s s - s e c t i o n   of  t h e   b a g .  



F i g u r e   5  s c h e m a t i c a l l y   i l l u s t r a t e s   an  e x p a n d e d  

bag   a b o u t   to   be  p a s s e d   o v e r   a  l o a d e d  

p a l l e t   on  a  s t a n d .  

F i g u r e   6  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   e x p a n d e d  

bag   p a s s i n g   o v e r   t h e   l o a d e d   p a l l e t .  

F i g u r e   7  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   b a g  

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

c o n t r a c t e d   o n t o   p a r t  o f   t h e   p a l l e t   l o a d .  

F i g u r e   8  s c h e m a t i c a l l y   i l l u s t r a t e s   t h e   l o a d  

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

F i g u r e   9  i l l u s t r a t e s   one  f o r m   of   e x p a n d a b l e  

h o l d e r .  

F i g u r e   10  i l l u s t r a t e s   a  s e c o n d   f o r m   of   e x p a n d a b l e  

h o l d e r .  

F i g u r e   11  s c h e m a t i c a l l y   i l l u s t r a t e s   a n o t h e r   f o r m  

of  h o l d e r .  

F i g u r e   12  s c h e m a t i c a l l y   i l l u s t r a t e s   a  f u r t h e r  

f o r m   of  h o l d e r .  

F i g u r e   13  s c h e m a t i c a l l y   i l l u s t r a t e s   a  s t i l l  

f u r t h e r   f o r m   of  h o l d e r .  

The  m e t h o d   w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   t o  

F i g u r e s   1  to   8  and  u s i n g   a  b a g .   The  e x p a n d a b l e   h o l d e r  

may  h a v e   many  f o r m s   and  t h e s e   a r e   d e s c r i b e d   l a t e r .  



F i g u r e   1  shows   a  bag  1  h a v i n g   a  b a s i c  

s u b s t a n t i a l l y   s q u a r e   c r o s s - s e c t i o n   and  as  w o u l d   b e  

u s e d   to  w r a p   o b j e c t ( s )   on  a  46"  x  46"  ( 1 1 7 0   mm  x  

1170   mm)  p a l l e t .   The  b a s i c   s i z e   of  t h e   bag  s i d e  

c o u l d   be  i n   t h e   o r d e r   of  40"  ( 1 0 1 6   mm)  and  t h u s   t h e  

bag  i s   i n i t i a l l y   40"  x  4 0 " .   The  f i n i s h e d   s i z e   w i l l  

be  in   t h e   o r d e r   of  46"  x  46"  e m b r a c i n g   o b j e c t s  

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

The  h o l d e r   2  w o u l d   h a v e   a  m in imum  c o n t r a c t e d   s i d e   s i z e  

of  say   38"  (965   mm)  e x p a n d a b l e   to  say   48"  ( 1 2 1 9   m m ) .  

F i g u r e   2  s h o w s   t h e   bag  i n   t h e   p r o c e s s   b e i n g  

m o u n t e d   on  t h e   e x p a n d a b l e   h o l d e r .  

F i g u r e   3  s h o w s   t h e   bag  f u l l y   m o u n t e d   on  t h e  

h o l d e r .  

F i g u r e   4  s h o w s ' t h e   bag  b e i n g   e x p a n d e d ,   say   t o  

4 8 " x   4811. 

F i g u r e   5  shows   t h e   e x p a n d e d   b a g - h o l d e r   c o m b i n a t i o n  

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

s t a c k e d   to   t h e   p e r i m e t e r   of  a  46"  x  46"  p a l l e t   3 

m o u n t e d   on  a  s t a n d   4 .  

F i g u r e   6  shows   t he   bag  in   t h e   p r o c e s s   of  b e i n g  

s t r i p p e d   f r o m   t h e   h o l d e r   as  i t   i s   l o w e r e d ,   t h e  

s t r i p p i n g   b e i n g   due  to  t h e   e n g a g e m e n t   of  t h e   bag   e n d  

on  t h e   u p p e r   c a r t o n s .  



F i g u r e   7  s h o w s   t h e   bag  s t r i p p i n g   f u r t h e r  

a d v a n c e d ,   a n d  5   i n d i c a t e s   t h e  c o n t r a c t i o n   of  t h e   b a g  

due  to   t h e  m e m o r y   of  t h e   p l a s t i c   f r o m  t h e   s i z e   on  t h e  

h o l d e r   to   t h e   s i z e   of  t h e  o b j e c t s   w h i c h   i s   g r e a t e r  

t h a n   t h e   b a s i c   i n t e r n a l   c r o s s - s e c t i o n   of  t h e   b a g .  

F i g u r e   8  s h o w s   t h e   bag   f u l l y   e l a s t i c a l l y  

e m b r a c i n g   t h e   l o a d   and  t h e   p a l l e t   and  t h e   open   end  6  

of  t h e   bag   c o n t r a c t e d   and  c u r l e d   u n d e r   t h e   p a l l e t   t o  

l o c k   t h e   bag   a t   i t s   l o w e r   e n d .   The  h o l d e r   2  a t   t h i s  

s t a g e   i s   a r o u n d   t h e  s t a n d   4  and  i n   i t s   e x p a n d e d   f o r m  

can   be  r e a d i l y   r e m o v e d   b y  m o v i n g   i t   s t r a i g h t  u p w a r d l y  

o v e r   t h e   w r a p p e d   l o a d .  

The  bag  i s   p r e f e r a b l y  o f   f l e x i b l e   e l a s t i c a l l y  

s t r e t c h a b l e   p l a s t i c   f i l m   h a v i n g   a  m o m 6 r y .  

The  bag  m a y  b e   r e p l a c e d  b y   a  t u b e   w i t h o u t   e n d s .  

The  p r o c e d u r e   w o u l d  b e   as  a b o v e   e x c e p t   t h a t   p o r t i o n   o f  

t h e   bag  a d j a c e n t   t h e   u p p e r   e n d  w o u l d   n o t  b e   e x p a n d e d  

and  o n l y   a  m a j o r   p a r t   o f  t h e   t u b e   l e n g t h   w o u l d   be  o n  

t h e   h o l d e r   and  e x p a n d e d .   T h e  n o n   e x p a n d e d   u p p e r   e n d  

of  t h e   t u b e   w o u l d  a c t   l i k e   t h e   bag   end  to  a s s i s t   i n  

s t r i p p i n g   t h e   t u b e   f r o m   t h e   h o l d e r .   I f   d e s i r e d ,   f o r  

e x a m p l e   on  h i g h   l o a d s ,   a  s h o r t   bag   c o u l d   be  p l a c e d  

on  t h e   l o a d   and  a  s l e e v e   w o u l d   be  u s e d   to   c o m p l e t e   t h e  



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

be  on  t h e   h o l d e r   and  e x p a n d e d .   The  t u b e   c o u l d   b e  

p l a c e d   on  t h e   l o a d   e i t h e r   b e f o r e   or  a f t e r   t h e   b a g .  

T u r n i n g   now  to  t he   h o l d e r ,   v a r i o u s   c o n s t r u c t i o n s  

a r e   p o s s i b l e .  

F i g u r e  9   s h o w s   an  e x p a n d i b l e   s u p p o r t   f r a m e   7 

of  two  s i m i l a r   r i g h t   a n g l e   p a r t s .   E a c h   p a r t   h a s   a n  

u p p e r   r a i l   8  and  a  l o w e r   r a i l   9  s e p a r a t e d   by  v e r t i c a l  

b a r s   10 .   T h e r e   a r e   two  s i m i l a r   c o r n e r   a s s e m b l i e s   1 1  

e a c h   c o m p r i s i n g   an  u p p e r   b e n d   12  and  a  l o w e r   b e n d   1 3  

s e p a r a t e d   by  v e r t i c a l   b a r s   14 .   The  b e n d s   1 2  -   1 3  

a r e   t e l e s c o p i c a l l y   c o u p l e d   to   t h e   r a i l s   8  -   9  a t   1 5 .  

B e v e l   g e a r   a s s e m b l i e s   16  w i t h   t r e a d e d   j a c k   s c r e w s   1 7  

a r e   m o u n t e d   on  e a c h   c o r n e r   a s s e m b l y   and  t he   s c r e w s  

17  e n g a g e   n u t s   on  t h e   r a i l s   9.  By  means   of  h a n d l e s  

t h e   g e a r   16  and  s c r e w s   17  a r e   r o t a t e d   and  t h e   t e l e -  

s c o p i c   j o i n t s   15  p r o v i d e   a  f o u r   way  e x p a n s i o n   of  t h e  

s u p p o r t .   The  bag  or  t u b e   i s   s u p p o r t e d   on  t h e   b a r s  

1 0  -   14 .   T h i s   f o r m   of  s u p p o r t   i s   p r e f e r r e d   f o r   u s e  

w i t h   b a g s ,   i . e .   t u b e s   w i t h   e n d s .  

F i g u r e   10  i s   a n o t h e r   f o r m   of  s u p p o r t   h a v i n g   a  

l a r g e   f i x e d   f r a m e   18  w i t h   f i r s t   o r d e r   l e v e r   a rms   1 9  

p i v o t a l l y   c o n n e c t e d   t h e r e t o   as  a t   20.   F i r s t   ( o u t e r )  



e n d s   21  of   t h e   a r m s   19  i n c o r p o r a t e   n u t s   22.   A 

j a c k i n g   s c r e w   23  w i t h  h a n d l e   i n t e r c o n n e c t s   t h e  n u t s  

22  of   a  p a i r   of  a rms   19 .   At  t h e   s e c o n d   ( i n n e r )   e n d s  

24  of   t h e   a rms   9  t h e r e   a r e  u p s t a n d i n g   p o s t s   w i t h  

p i v o t e d   r i g h t   a n g l e   c o r n e r   m e m b e r s   25 .   The  a r r a n g e -  

m e n t   i s   s u c h   t h a t   a  bag  ( t u b e )  s u p p o r t e d   on  t h e  

c o r n e r   m e m b e r s   25  i s   c a u s e d   to  e x p a n d   i n   f o u r  

d i r e c t i o n s   as  t h e   j a c k   s c r e w s   23  a r e   o p e r a t e d   t o  

move  t h e   arm  e n d s   21  of  e a c h   p a i r   of   a r m s  t o g e t h e r  

and  t h e   arm  e n d s   2 4  a p a r t .   The  c o r n e r   m e m b e r s   2 5  

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

bag   ( t u b e ) .   The  n u t s   22  a r e   r i g h t   and  l e f t   h a n d e d  

t h r e a d e d   as  r e q u i r e d   as  i s   t h e   j a c k   s c r e w   2 3  s o   as  t o  

o b t a i n   t h e   o p e r a t i o n   d e s c r i b e d   a b o v e .   F i g u r e   11  s h o w s  

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

s u p p o r t s   25  to  i n c r e a s e  t h e   c r o s s   s e c t i o n a l   d i m e n s i o n  

of  t h e   t u b e .  

I t   w i l l   be  u n d e r s t o o d   t h a t   f o r   m a n u a l   o p e r a t i o n  

h a n d l e s   i n d i c a t e d   H  i n   F i g u r e   9  w o u l d   be  u s e d   a s  

r e q u i r e d .  

I t   i s   a l s o   w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n   t o  

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

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

a r r a n g e m e n t s   d e s c r i b e d   a b o v e .  



In  t h e   h o l d e r s   shown  in   F i g u r e s   12  and  1 3  

t h e   h o l d e r   i s   f o r   u s e   w i t h   t u b e .   The  t u b e   o f  

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

f r a m e   of   F i g u r e   12  and  s u i t a b l e   m e a n s   a r e   u s e d   t o  

j a c k   t h e   f r a m e   m e m b e r s   a p a r t   to   g i v e   t h e   e x p a n d e d  

f o r m   of  t h e   t u b e .   In  F i g u r e   13  o n l y   t h r e e   a rms   a r e  

u s e d .   The  two  a rms  A  a r e   p i v o t e d   a t   B  to   t h e   arm  C 

and  s u i t a b l e   m e a n s   i s   u s e d   to   j a c k   t h e   a rms  A  a p a r t .  

S u c h   m e a n s   c o u l d   be  i n c o r p o r a t e d   a d j a c e n t   e a c h   p i v o t  

B  b e t w e e n   arm  A  and  C  or  j a c k i n g   m e a n s   c o u l d   be  u s e d  

b e t w e e n   t h e   e n d s   D  of  t he   a rms   A.  The  a r r o w s   s h o w  

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

as  i t   i s   e x p a n d e d .  



1.  A  m e t h o d   of  s t r e t c h   w r a p p i n g   an  o b j e c t ( s )  

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

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

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

d i m e n s i o n   w h i c h   i s   s m a l l e r   t h a n   t h e   e x t e r n a l   c r o s s -  

s e c t i o n a l   d i m e n s i o n   of   t h e   o b j e c t ( s )   to   be  w r a p p e d  

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

an  o p e r a t i v e   i n t e r n a l   c r o s s - s e c t i o n a l   d i m e n s i o n  

g r e a t e r   t h a n   t h e   e x t e r n a l   c r o s s - s e c t i o n a l   d i m e n s i o n   o f  

t h e   o b j e c t ( s )   to   be  w r a p p e d ;   s t o r i n g   a t   l e a s t   t h e  

m a j o r   p a r t   of   t h e   l e n g t h   of  t h e   t u b e   as  a  c o n c e r t i n a  

f o l d e d   band   a r o u n d   an  e x p a n d a b l e   h o l d e r ;   e x p a n d i n g  

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

of  t h e   t u b e   t h e r e o n   to  t h e   o p e r a t i v e   i n t e r n a l  

d i m e n s i o n ;   p a s s i n g   t h e   o b j e c t ( s )   t h r o u g h   t h e   h o l d e r  

and  t h e   e x p a n d e d   t u b e   t h e r e o n   and  a t   t h e   same  t i m e  

p r o g r e s s i v e l y   s t r i p p i n g   t h e   t u b e   f r o m   t h e   h o l d e r   so  i t  

w i l l   c o n t r a c t   and  e l a s t i c a l l y   e m b r a c e   t h e   o b j e c t ( s ) .  

2.  The  m e t h o d   c l a i m e d   i n   C l a i m   1  i n c l u d i n g   t h e  

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

t u b e   i n t o   a  b a g .  

3.  The  m e t h o d   c l a i m e d   in   C l a i m   1  or  C l a i m   2  

i n c l u d i n g   t h e   s t e p   of  m a k i n g   t h e   t u b e   l e n g t h   in   e x c e s s  

of  t h e   h e i g h t   of  t h e   o b j e c t ( s )   to  be  w r a p p e d .  



4.  A p p a r a t u s   to  c a r r y   ou t   t h e   m e t h o d   of  a n y  

one  of  C l a i m s   1  to  3,  c o m p r i s i n g   a  m u l t i - s i d e d  

f r a m e ,   f i l m   t u b e   s u p p o r t s   on  t h e   f r a m e   to  b e  

e n c i r c l e d   by  t h e   f i l m   t u b e   and  m e a n s   to  move  t h e  

s u p p o r t s   a p a r t .  

5.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   4  h a v i n g  

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

f i r s t   e n d s   to   r e s p e c t i v e   e n d s   of  t h e   t h i r d   s i d e   w i t h  

m e a n s   to   move  t h e   s e c o n d   e n d s   of  t h e   s a i d   two  s i d e s  

a p a r t .  

6.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   4  h a v i n g  

f o u r   s i d e s   two  of  w h i c h   a r e   of  f i x e d   l e n g t h   and  t h e  

o t h e r   two  of  a d j u s t a b l e   l e n g t h   and  means   to  a d j u s t  

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

7.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   4  c o m p r i s i n g  

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

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

a s s e m b l i e s   b e t w e e n   a d j a c e n t   e n d s   of  t h e   two  s u b - f r a m e s ,  

and  e x t e n s i b l e   m e a n s   c o u p l i n g   t h e   c o r n e r   a s s e m b l i e s   t o  

t h e   sub  a s s e m b l i e s   to  move  t h e   c o r n e r   a s s e m b l i e s   a n d  

s u b - f r a m e s   a p a r t   to  i n c r e a s e   t h e   s i z e   of  t he   f r a m e .  



8.  A p p a r a t u s   as  c l a i m e d   i n   C l a i m   4  

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

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

o p p o s e d   s i d e s   of   t h e   f r a m e ,   j a c k i n g   means   to   m o v e  

f i r s t   e n d s  o f   e a c h   arm  p a i r   a p a r t   and  t o g e t h e r   a n d  

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

t h e   a r m s .  
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