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LIGHT-WEIGHT  PACKAGES  COMPRISING  A  SKELETAL  CONTAINER 

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

c o m p r i s i n g   s k e l e t a l   c o n t a i n e r s .  

I t   i s   known  to  make  c r a t e s   f rom  t h e r m o p l a s t i c s  

m a t e r i a l s ,   b u t   such   c r a t e s   need  t o  h a v e   t h i c k   w a l l s   a n d / o r  

t h i c k   r e i n f o r c i n g   r i b s   i f   t h e y   a r e   to  be  r i g i d   e n o u g h  
f o r   use   in  t r a n s p o r t i n g   s o f t   a r t i c l e s   such   as  f r u i t   and  i n  

p a r t i c u l a r   t o m a t o e s .   T h i c k   w a l l s   and  r i b s   mean  t h a t   a  

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

m a k i n g   t h e   c r a t e   w i t h   t he   r e s u l t   t h a t   t he   c r a t e s   a r e   h e a v y  
and  e x p e n s i v e   and  c a n n o t   c o m p e t e   w i t h   c r a t e s   made  f r o m  

c o m p r e s s e d   p a p e r   or  low  q u a l i t y   wood  w h i c h   a r e  

c o n v e n t i o n a l l y   u s e d   by  f r u i t   p a c k e r s .  

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

c o m p r i s i n g :  

a)  a  s k e l e t a l   c o n t a i n e r   fo rm  f rom  a  p l u r a l i t y   o f  

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

d i m e n s i o n e d   such   t h a t   t he   t o t a l   v o l u m e   o f  

t h e r m o p l a s t i c s   m a t e r i a l   u sed   to  make  the   r i b s   d o e s  

no t   e x c e e d   3%  ( p r e f e r a b l y   1%)  of  t he   c a p a c i t y   o f  

the   c o n t a i n e r ,   a n d  

b)  a  s h e e t   m a t e r i a l   h a v i n g   two  e n d s   and  a n  

i n t e r v e n i n g   p o r t i o n   w h e r e i n   one  end  is  p o s i t i v e l y  

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

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

m a i n t a i n e d   in  t e n s i o n   so  as  to  e x e r t   a  c o m p r e s s i v e  

f o r c e   on  the   c o n t a i n e r   and  the   o t h e r   end  is  a l s o  

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

to  m a i n t a i n   t he   t e n s i o n   in  t he   s h e e t   m a t e r i a l .  

P r e f e r a b l y   t he   c o n t a i n e r s   have   a  c a p a c i t y   of  f rom  5 0 0  

to  1 0 0 , 0 0 0   CM3  ( e s p e c i a l l y   1000  to  1 4 , 0 0 0   c m 3 ) .  

The  s h e e t   m a t e r i a l   may  be  any  m a t e r i a l   w h i c h   i s  

r e s i l i e n t   and  f l e x i b l e   e n o u g h   to  be  s t r e t c h e d  a r o u n d   t h e  

c o n t a i n e r   and  wh ich   is  s t r o n g   e n o u g h   ( p r e f e r a b l y   even   w h e n  

wet )   to  s u s t a i n   a  t e n s i o n   w h i c h  e x e r t s   a  c o m p r e s s i v e   f o r c e  



on  t he   c o n t a i n e r .   The  s h e e t   m a t e r i a l  m a y   t h e r e f o r e   b e  a  

woven  c l o t h e   a  t h e r m o p l a s t i c s   f i l m  ( e s p e c i a l l y  

p o l y e t h y l e n e   or  p o l y o l e f i n   f i l m s )   or  a  n e t   ( e s p e c i a l l y   a  

p o l y e t h y l e n e   or  p o l y p r o p y l e n e   n e t ) .   N e t s  h a v e   t h e  

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

of   t h e   p a c k a g e .  

P o s i t i v e   means   a r e  p r o v i d e d   to  s e c u r e   t h e   e n d s   of  t h e  

s h e e t   m a t e r i a l   to  t he   r i b s   of  t he   c o n t a i n e r .   F o r  e x a m p l e ,  

t h e   p o s i t i v e   means   may  c o m p r i s e   a  l a y e r   of  a d h e s i v e  

( p r e f e r a b l y  i m p a c t   a d h e s i v e ) -   w h i c h   b o n d s   t he   e n d  o f   t h e  

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

t h a t   is   t o  s a y   t he   end  may  be  b o n d e d   o n t o   a  member  w h i c h  

i s   i t s e l f   f i x e d   to  t h e   r i b .   A l t e r n a t i v e l y ,   t h e   a d h e s i v e  

m a y  b e   r e p l a c e d   by  a  c l i p ,   p r e f e r a b l y   a  c l i p   w h i c h   makes   a  

t i g h t   s n a p - a c t i o n   f i t   a r o u n d   t he   r i b .   A  t h i r d   p o s s i b l e  

p o s i t i v e   m e a n s   c o m p r i s e s   a  s e r i e s   of  p r o j e c t i o n s   p r o v i d e d  

on  t h e   r i b   and  p r e f e r a b l y   m o u l d e d   i n t e g r a l l y   w i t h   t h e   r i b .  

The  e n d s   of  t h e   s h e e t   m a t e r i a l   a r e   i m p a l e d   upon  t h e  

p r o j e c t i o n s   ( i f   t h e   s h e e t   m a t e r i a l   is   c o n t i n u o u s )   o r  

h o o k e d   o v e r   t he   p r o j e c t i o n s   ( i f   t he   s h e e t   m a t e r i a l   is  a  

n e t ) .   The  p r o j e c t i o n s   may  be  b a r b e d   to  h i n d e r   a c c i d e n t a l  

r e m o v a l   of  t h e   s h e e t   m a t e r i a l   or  t h e y   may  be  s w a g e d   d o w n  

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

known  as  u l t r a s o n i c   s t a k i n g   or  by  p r e s s i n g   w i t h   a  h o t  

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

s i m p l e   to  use   and  a l s o   b e i n g   r e - u s a b l e   w h e r e a s   p r o j e c t i o n s  

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

more  d i f f i c u l t .  

The  c o n t a i n e r s   and  s h e e t   m a t e r i a l s   a r e   p r e f e r a b l y  

made  f rom  a l i p h a t i c   c r y s t a l l i n e   p o l y o l e f i n s   such   a s  l o w   o r  

h i g h   d e n s i t y   p o l y e t h y l e n e   o r  h b m o p o l y m e r s   of  p r o p y l e n e   o r  

c o p o l y m e r s   of  p r o p y l e n e   w i t h   f rom  1  to   20%  by  w e i g h t   o f  

e t h y l e n e .   The  c o p o l y m e r s   a r e   p r e f e r a b l y   made  b y  

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

p r o p y l e n e   h o m o p o l y m e r i s a t i o n   p r o c e s s .   As  an  a l t e r n a t i v e  



to  t h e  c o p o l y m e r s   t h e r e   may  be  u sed   a  h o m o p o l y m e r   o f  

p r o p y l e n e  b l e n d e d   w i t h   up  to  10%  by  w e i g h t   of  a  r u b b e r .  

S u i t a b l e   r u b b e r s   i n c l u d e   b u t y l   r u b b e r s ,   p o l y i s o p r e n e s   a n d  

t h e   r u b b e r y   c o p o l y m e r s   of  e t h y l e n e   w i t h   30  to  70%  b y  

w e i g h t   ( b a s e d   on  the   e t h y l e n e ) .   of  p r o p y l e n e   and  o p t i o n a l l y  

up  to  8%  by  w e i g h t   ( b a s e d   on  t he   w e i g h t   of  t he   e t h y l e n e )  

of  a  n o n - c o n j u g a t e d   d i e n e .  

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

p r e f e r a b l y   have   a  m e l t   f l o w   i n d e x   of  f rom  0 . 5   t o  

40  g / 1 0   m i n u t e s   when  m e a s u r e d   a c c o r d i n g   to  B r i t i s h  

S t a n d a r d   2 7 8 2 : P a r t   1 / 1 0 5 C / 1 9 7 0   u s i n g   a  2 . 1 6   kg  l o a d   a n d  

c a r r i e d   o u t   a t   230°C  in  t he   c a s e   of  p r e d o m i n a n t l y  

p r o p y l e n e   p o l y m e r s   and  a t   190°C  f o r   a l l   o t h e r  

p o l y o l e f i n s .  

A  p r e f e r r e d   e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e  t o   t he   d r a w i n g s   in  w h i c h :  

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

to  make  a  p a c k a g e   a c c o r d i n g   to  t h i s   i n v e n t i o n .  

F i g u r e   2  shows   an  end  e l e v a t i o n   of  t he   c o n t a i n e r  

shown  in  F i g u r e   1 .  

F i g u r e   3  shows   a  p l a n   v i e w   of  t he   b a s e   of  t h e  

c o n t a i n e r   shown  in  F i g u r e s   1  a n d   2 .  

F i g u r e   4  shows   on  a  l a r g e r   s c a l e   a  s e c t i o n   t a k e n   o n  

t he   l i n e   A-A  of  F i g u r e   1  or  2  or  E-E  of  F i g u r e   1 .  

F i g u r e   5  shows   a  s e c t i o n   t a k e n   on  t h e   l i n e   C-C  o f  

F i g u r e   1 .  

F i g u r e   6  shows   a  s e c t i o n   t a k e n   on  t he   l i n e   D-D  o f  

F i g u r e   1 .  

F i g u r e   7  shows   a  s e c t i o n   t a k e n   on  t he   l i n e   B-B  o f  

F i g u r e   2 .  

F i g u r e s   8  to  10  show  on  an  even   l a r g e r   s c a l e  

m o d i f i c a t i o n s   to  t he   s e c t i o n   t a k e n   on  the   l i n e   A-A  o f  

F i g u r e   1  (as   shown  in  F i g u r e   4 ) .  

F i g u r e   11  shows  a  p a c k a g e   i n c o r p o r a t i n g   the  c o n t a i n e r  

shown  in  F i g u r e s   1  to   3 .  



F i g u r e s   1 ,  2   and  3  show  a  l i g h t - w e i g h t   c o n t a i n e r   1  

s u i t a b l e   f o r   use   in  a  p a c k a g e   2  as  s h o w n   i n  F i g u r e   1 1 .  

C o n t a i n e r  1   c o m p r i s e s   o p p o s e d   l o n g i t u d i n a l   w a l l s   d e f i n e d  

by  h o r i z o n t a l   l o n g i t u d i n a l   r i b s   3  and  4  and  u p r i g h t s   5  a n d  

a l s o   end  w a l l s   d e f i n e d   by  u p r i g h t s   5  and  h o r i z o n t a l  

t r a n s v e r s e   r i b s  7   and  8.  R i b s   3  and  4  a n d   r i b s   7  a n d  8  

a r e   r e i n f o r c e d   by  b r a c e s   6.  The  b a s e   of  c o n t a i n e r   1  i s  

d e f i n e d   by  l o n g i t u d i n a l   r i b s   4  and  t r a n s v e r s e   r i b s   8 

r e i n f o r c e d  b y   c r o s s - b r a c e s   9a  and  9b.   F e e t   10  a r e  

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

t h e   b a s e   o f  a   s t a c k e d   c o n t a i n e r   w i t h   t he   top   of  t h e  

c o n t a i n e r  b e n e a t h .  

R i b s   3  and  7  and  r i b s   4  and  8  have   s e c t i o n s   as  s h o w n  

in  F i g u r e s   4  and  5  r e s p e c t i v e l y .   U p r i g h t s   5  h a v e  

h o r i z o n t a l   s e c t i o n s   as  shown  in  F i g u r e   6  and  a r e   p r o v i d e d  

w i t h   h o r i z o n t a l  r e i n f o r c i n g   f l a n g e s   11.  B r a c e s  6   have   a  

h o r i z o n t a l   s e c t i o n   w h i c h   i s   t he   same  as  t he   v e r t i c a l  

s e c t i o n   o f  r i b s   3  as  shown  in  F i g u r e   4.  C r o s s - b r a c e s   9 a  

and  9b  have   v e r t i c a l   s e c t i o n s   a s  s h o w n   in  F i g u r e   7 .  

C o n t a i n e r   1  is   u s e d   to  fo rm  p a c k a g e   2  as  shown  i n  

F i g u r e   11.   P a c k a g e   2  c o n s i s t s   of  n e t   12  s t r e t c h e d   a r o u n d  

c o n t a i n e r   1.  The  e n d s   13  and  14  of  n e t   10  a r e   s e c u r e l y  

c l i p p e d   o n t o   l o n g i t u d i n a l   r i b   3  by  a  s n a p - a c t i o n   c l i p   1 4 .  

Net   12  is  c l i p p e d   o n t o  r i b   3  in  such   a  way  as  to  e n s u r e  

n e t   12  i s  i n   t e n s i o n   so  t h a t   i t   e x e r t s   a  c o m p r e s s i v e   f o r c e  

on  c o n t a i n e r   1 .  

I t   h a s  b e e n   f o u n d   t h a t   p r o v i d e d   n e t   12  e x e r t s   a  

c o m p r e s s i v e   f o r c e   on  c o n t a i n e r   1,  t he   p a c k a g e   2  h a s  

s u f f i c i e n t   r i g i d i t y   f o r   i t   to  be  u s e d   in  t h e   t r a n s p o r t   o f  

t o m a t o e s   1.5  e v e n   t h o u g h   t h e  t o t a l   v o l u m e   of  t h e r m o p l a s t i c s  

m a t e r i a l   u s e d  i n   m a k i n g   t h e   c o n t a i n e r   is   l e s s   t h a n   3%  o f  

t h e   c a p a c i t y   of  t he   p a c k a g e .  

F i g u r e   8  shows   an  a l t e r n a t i v e   m e t h o d   of  s e c u r i n g   n e t  

12  to  r i b   3.  Rib   3  is   p r o v i d e d   w i t h   an  i n t e g r a l   b a r b e d  

p r o j e c t i o n   20  o n t o   w h i c h   n e t   12  i s   h o o k e d .  



F i g u r e s   9  and  10  show  a  f u r t h e r   a l t e r n a t i v e   m e t h o d   o f  

s e c u r i n g   n e t   12  o n t o   r i b   3.  Rib  3  i s   p r o v i d e d   w i t h   a n  

i n t e g r a l   p r o j e c t i o n   21  o v e r   w h i c h   n e t   12  i s  h o o k e d .  

P r o j e c t i o n   21  i s   t h e n   s w a g e d   down  o n t o   n e t   12  u s i n g   a n  

u l t r a s o n i c   or  h e a t - s t a k i n g   t e c h n i q u e   so  as  to  p r o d u c e   a  

m u s h r o o m e d   s t a k e   2 2 .  

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

e n o u g h   to  wrap   a r o u n d   the   c o n t a i n e r   and  wide   e n o u g h   t o  

e n c l o s e   a t   l e a s t   a  m a j o r   p a r t   ( p r e f e r a b l y   at   l e a s t   95%)  o f  

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

a x i s   of  t he   w r a p p e d - a r o u n d   s h e e t   m a t e r i a l .   M o r e  

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

e n o u g h   to  a l l o w   i t s   l o n g i t u d i n a l   e d g e s   to  be  f o l d e d  

i n w a r d l y   of  t he   p a c k a g e   to  p r o t e c t   f a c e s   of  the   c o n t a i n e r  

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

s h e e t   m a t e r i a l .  



1 .   A   r i g i d  l i g h t - w e i g h t  p a c k a g e   c o m p r i s i n g :  

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

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

d i m e n s i o n e d  s u c h   t h a t   t he   t o t a l   v o l u m e   o f  

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

n o t   e x c e e d   3%  of  t he   c a p a c i t y   o f  t h e  c o n t a i n e r ,  
a n d  

b)  a  s h e e t   m a t e r i a l   h a v i n g   two  e n d s   and  a n  

i n t e r v e n i n g  p o r t i o n   c h a r a c t e r i s e d   in  t h a t   one  e n d  

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

c o n t a i n e r ,   t h e  i n t e r v e n i n g   p o r t i o n   of  t h e  s h e e t   i s  

s t r e t c h e d   a r o u n d   t h e   c o n t a i n e r   and  m a i n t a i n e d   i n  

t e n s i o n   so  as  to  e x e r t   a  c o m p r e s s i v e   f o r c e   on  t h e  

c o n t a i n e r   and  t h e   o t h e r   end  of  t he   s h e e t   is   a l s o  

p o s i t i v e l y   s e c u r e d   to  a  r i b   o f  t h e   c o n t a i n e r   so  a s  

to   m a i n t a i n   t h e   t e n s i o n   in  t he   s h e e t   m a t e r i a l .  

2.  A  p a c k a g e   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t he   s h e e t  

m a t e r i a l   i s   p o s i t i v e l y   s e c u r e d   to  a  r i b   by  means   of  a  

c l i p .  

3.  A  p a c k a g e   a c c o r d i n g   to  c l a i m   3  w h e r e i n   the   c l i p  

is   a  s n a p - a c t i o n   c l i p .  

4.  A  p a c k a g e   a c c o r d i n g   to  c l a i m   1  w h e r e i n   t he   s h e e t  

m a t e r i a l   is   p o s i t i v e l y   s e c u r e d   to  a  r i b   by  b e i n g   i m p a l e d  

o n t o   a  s e r i e s   of  p r o j e c t i o n s   p r o v i d e d   on  t he   r i b .  

5.  A  p a c k a g e   a c c o r d i n g   to  c l a i m   4  w h e r e i n   t he   e n d s  

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

m a t e r i a l   to  p r o v i d e   a  m o r e  p e r m a n e n t   f a s t e n i n g .  
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