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High-strength  tubular  beam  of  folded  corrugated  cardboard. 

A  high-strength  tubular  beam  of  folded  corrugated  card- 
board,  for  example  for  constructing  disposable  load-carrying 
platforms,  comprising  a  single  corrugated  cardboard  sheet  (1) 
folded  back  several  times  on  itself  to  form  an  overall  section  of 
right  angled  or  isosceles  trapezium  form  (4,  6',  8',  8,  6),  divided 
into  two  adjacent  rectangular  or  rectangular  trapezium  half 
sections  (4,6', 8', 18'),  (4, 6, 8, 18),  each  comprising  two  mutually 
inverted  triangular  channel  configurations  (16',  14',  12') -  (8', 
10', 12'),  (10, 8, 12) -  (16, 14, 12),  which  mate  with  each  other 
and  have  a  common  diagonal  (12,  12'). 



This  i n v e n t i o n   r e l a t e s   to  a  box  beam  of  fo lded  c o r r u g a t e d   c a r d b o a r d ,  

which  has  high  r e s i s t a n c e   to  bending  and  to  t r a n s v e r s e   c r u s h i n g ,  

and  is  s u i t a b l e   for  example  for  c o n s t r u c t i n g   load  r e s t i n g   o r  

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

Disposab le   c o r r u g a t e d   ca rdboard   p a l l e t s   are  known,  formed  from  a  

set  of  ca rdboard   b o x - s e c t i o n   beams  d i sposed   mutua l ly   c r o s s i n g .  

Said  box  beam  e lements ,   of  known  type,   are  formed  from  two  s h e e t s  

of  ca rdboard   which  are  fo lded   s e v e r a l   t imes  back  on  themse lves   t o  

form,  r e s p e c t i v e l y ,   the  a c t u a l   body  of  the  box  element  and  a  c o v e r  

t h e r e f o r   which  is  f ixed   to  t h i s   l a t t e r   by  g lu ing ,   and  which  e n s u r e s  

the  t r a n s v e r s e   c o n s t i t u e n c y   of  sa id   body  and  improves  i t s   b e n d i n g  

r e s i s t a n c e .   This  body  is  in  the  form  of  a  beam  of  p a r a l l e l e p i p e d  

form,  c o n s t i t u t e d   by  two  a d j a c e n t   symmet r ica l   e l emen t s ,   the  c r o s s -  

s e c t i o n   of  each  of  these   compr i s ing   a  d i agona l   which  i s . l o c k e d  

aga in s t   c e n t r a l   abutments   which  r i s e   from  the  base  of  sa id   p a r a l l e l -  

epiped  f o r m .  

Said  c e n t r a l   abutments   are  produced  by  punching  them  from  the  s h e e t  

which  c o n s t i t u t e s   the  p a r a l l e l e p i p e d   beam,  and  are  d i sposed   a l t e r -  

n a t e l y   on  one  and  the  o ther   s ide  of  the  axis   of  l o n g i t u d i n a l  

symmetry  of  sa id   shee t ,   to  which  they  are  jo ined   along  said  axis   o f  

l o n g i t u d i n a l   symmetry .  



The  use  of  such  box  beams,  for  example  for  forming  l o a d - c a r r y i n g  

p l a t f o r m s  i n   g e n e r a l ,   has  shown  up  drawbacks  d e r i v i n g   from  t h e  

fac t   tha t   i t   is  n e c e s s a r y   to  p repare   two  s e p a r a t e   co r ruga t ed   c a r d -  

board  s h e e t s   p rovided   with  r e s p e c t i v e  p r e d e t e r m i n e d   c r e a s i n g   l i n e s ,  

and  of  which  one,  i . e .   tha t   des igned  to  form  the  body  of  the  box 

element ,   must  a lso  be  s u b j e c t e d   to  a  punching  o p e r a t i o n   f o r  

c r e a t i n g   sa id   c e n t r a l   a b u t m e n t s .  

Af te r   t h i s ,   the  second  shee t ,   which  has  been  p r e v i o u s l y   f o l d e d  

s e v e r a l   t imes  back  on  i t s e l f ,   must  be  a s s e m b l e d .  

The  p r e s e n t   p a t e n t   p rov ides   and  p r o t e c t s   a  t u b u l a r   c o r r u g a t e d  

ca rdboard   element  which  forms  a  beam  s u i t a b l e ,   for  example,  f o r  

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

a  s i n g l e   shee t   of  cardboard   fo lded   back  on  i t s e l f   s e v e r a l   t i m e s ,  
to  p r o v i d e ,   by  way  of  a  simple  and  r a t i o n a l   c o n s t r u c t i o n a l   d e s i g n ,  

p r o p e r t i e s   in  the  form  of  r e s i s t a n c e   to  bending,   to  t r a n s v e r s e  

c r u s h i n g   and  to  de fo rmat ion   of  i t s   c r o s s - s e c t i o n   which  are  compar-  
a t i v e l y   s u p e r i o r   to  those  o b t a i n a b l e   with  the  a f o r e s a i d   known  box 

beams .  

Moreover,  because   of  the  absence  of  punching  o p e r a t i o n s ,   and  by  

v i r t u e   of  being  composed  of  a  s i n g l e   s h e e t ,   i t   can  be  m a n u f a c t u r e d  

a u t o m a t i c a l l y   and  c o n t i n u o u s l y   by  machine,  wi thou t   manual  i n t e r -  

v e n t i o n .  

According  to  the  i n v e n t i o n ,   the  proposed  t u b u l a r   element  i s  

composed  of  a  s i n g l e   c o r r u g a t e d   ca rdboard   shee t   which  is  symmet- 

r i c a l l y   fo lded   back  s e v e r a l   times  on  i t s e l f   to  form  a  beam  o f  

r i g h t   angled   or  i s o s c e l e s   t rapez ium  form,  t h i s   s e c t i o n   being  d i v i d e d  

in to   two  a d j a c e n t   symmetr ica l   ha l f   s e c t i o n s ,   each  compr is ing   two 

channel   c o n f i g u r a t i o n s   which  are  connected   t o g e t h e r   by  a  common 

d i a g o n a l .   S u i t a b l e   adhes ive   zones  are  provided  in  order   to  e n s u r e  

the  c o n s i s t e n c y   of  said  complex  s e c t i o n .  



The  c h a r a c t e r i s t i c s   and  c o n s t r u c t i o n a l   mer i t s   of  the  i n v e n t i o n  

wi l l   be  more  appa ren t   from  the  d e t a i l e d   d e s c r i p t i o n   given  h e r e i n -  

a f t e r ,   with  r e f e r e n c e   to  the  f i g u r e s   of  the  accompanying  d r a w i n g s  

which  i l l u s t r a t e   one  p a r t i c u l a r   embodiment  t h e r e o f   by  way  of  non -  

l i m i t i n g   example .  

Figure   1  is  a  c r o s s - s e c t i o n   through  a  t u b u l a r   element  c o n s t r u c t e d  

in  accordance   with  the  i n v e n t i o n .  

Figure  2  shows  a  comple te ly   extended  shee t   of  ca rdboard   a r r a n g e d  

to  form  the  t u b u l a r   element  of  F igure   1 .  

Figure  3  is  a  p e r s p e c t i v e   view  of  a  p a l l e t   or  l o a d - c a r r y i n g   p l a t -  

form  c o n s t r u c t e d   with  a  t u b u l a r   element  a c c o r d i n g   to  the  i n v e n t i o n .  

Said  f i g u r e s   show  a  c o r r u g a t e d   ca rdboard   sheet   1  of  c o n s t a n t  

width  and  i n d e f i n i t e   l e n g t h ,   the  axes  of  i t s   c o r r u g a t i o n s   b e i n g  

o r t hogona l   to  the  l o n g i t u d i n a l   ax is   of  symmetry  2  of  said  s h e e t .  

Said  f l a t   shee t   1  is  p rovided  l o n g i t u d i n a l l y   with  a  s e r i e s   o f  

p r e d e t e r m i n e d   c r e a s i n g   l i n e s ,   which  are  s y m m e t r i c a l l y   d i s p o s e d  

about  the  l o n g i t u d i n a l   axis   of  symmetry  2 .  

More  s p e c i f i c a l l y ,   as  shown  in  F igure   2,  the  sheet   1  comprises   two 

p r e d e t e r m i n e d   c r e a s i n g   l i n e s   3  and  3 ' ,   which  de f ine   a  c e n t r a l  

l o n g i t u d i n a l   p o r t i o n   4  s t r a d d l i n g   the  l o n g i t u d i n a l   axis   of  symmetry 

2  and  having  a  l eng th   equal  to  tha t   of  the  t u b u l a r   element  101 

which  is  to  be  o b t a i n e d ,   t h i s   l a t t e r   being  shown  in  s e c t i o n   i n  

Figure  1 .  

Said  pai r   of  l i n e s   3  and  3'  is  a r r anged   to  enable  the  two  s h e e t  

side  p o r t i o n s   ly ing   to  the  side  of  sa id   c e n t r a l   p o r t i o n   4  to  b e  

folded  upwards.   E x t e r n a l l y   to  the  l i n e s   3  and  3 ' ,   the re   are  two 

f u r t h e r   p r e d e t e r m i n e d   c r ea s ing   l i n e s   5  and  5 ' ,   which  with  r e s p e c t  

to  t h e i r   f o l d i n g   d i r e c t i o n   are  concordan t   with  the  p r e c e d i n g .  



Between  the  p a i r s   of  l i n e s   3  and  5,  and  3'  and  5 ' ,   there   t h u s  

become  de f i ned   two  r e s p e c t i v e   l o n g i t u d i n a l   s t r i p s   6  and  6 ' ,   h a v i n g  

a  width  equal   to  the  he igh t   of  the  c r o s s - s e c t i o n   of  the  t u b u l a r  

element  to  be  ob t a ined   (F igure   1 ) .  

Two  p r e d e t e r m i n e d   c r e a s i n g   l i n e s  7   and  7'  are  p rovided   in  symmet- 

r i c a l   p o s i t i o n s   e x t e r n a l l y   to  the  l i n e s   5  and  5 ' ,   to  de f ine ,   w i t h  

the  aid  of  said  l i n e s   5  and  5 ' ,   two  f u r t h e r   s t r i p s   8  and  8 '  

r e s p e c t i v e l y .   The  l i n e s  7   and  7'  are  concordant   with  the  l i n e s  

5  and  5 ' ,   and  the  s t r i p s   8  and  8'  have  a  width  which  is  p r a c t i c a l l y  

e q u a l  t o   one  ha l f   the  width  of  the  c r o s s - s e c t i o n   of  the  t u b u l a r  

e lement ,   l e s s   the  t h i c k n e s s   of  the  cardboard   s h e e t .  

Again  in  a  symmet r ica l   p o s i t i o n   e x t e r n a l l y   to  the  l i n e s  7   and  7 ' ,  

there   are  two  f u r t h e r   l i n e s   9  and  9'  concordant   with  the  p r e c e d i n g ,  

and  d e f i n i n g   two  l o n g i t u d i n a l   s t r i p s   10  and  10'  having  a  w i d t h  

p r a c t i c a l l y   equal  to  the  t h i c k n e s s   of  the  beam,  l e s s   double  t h e  

t h i c k n e s s   of  the  cardboard   shee t   as  shown  in  F igure   1 .  

S y m m e t r i c a l l y   in  p o s i t i o n s   e x t e r n a l   to  the  l i n e s   9  and  9'  t h e r e  

are  a  f u r t h e r   two  l i n e s   11  and  11 ' ,   which  are  d i s c o r d a n t   with  t h e  

p r e c e d i n g   and  def ine   two  l o n g i t u d i n a l   s t r i p s   12  and  12'  r e s p e c t i v e l y .  

These  l a t t e r   have  a  width  which  is  p r a c t i c a l l y   equal  to  the  l e n g t h  

of  the  hypo tenuse   of  the  r i g h t   angled  t r i a n g l e   de f ined   by  t h e  

c a t h e t i   8  and  10,  or  8'  and  10 ' ,   as  shown  in  F igure   1 .  

Beyond  the  l i n e s   11  and  11 ' ,   and  again  in  a  symmetr ica l   p o s i t i o n ,  

there   are  l i n e s   13  and  13'  which  are  concordant   with  the  l i n e s   11 

and  11 ' ,   and  def ine   two  f u r t h e r   l o n g i t u d i n a l   s t r i p s  1 4   and  1 4 ' .  

These  l a t t e r   have  a  width  p r a c t i c a l l y   equal  to  tha t   of  the  c o r r e s -  

ponding  s t r i p s   10  and  1 0 ' .  

F i n a l l y ,   in  a  symmetr ica l   p o s i t i o n   e x t e r n a l l y   to  the  l i n e s   13  and 

13 ' ,   t he re   are  two  marginal   l o n g i t u d i n a l   l i n e s  1 5   and  15'  c o n c o r d a n t  

with  the  l a t t e r   l i n e s ,   and  d e f i n i n g   two  s t r i p s   16  and  16'  h a v i n g  



a  width  p r a c t i c a l l y   equal  to  tha t   of  the  s t r i p s   8  and  8'  r e s p e c t -  

i v e l y .  

To  the  s ide  of  the  l i n e s   15  and  15'  the re   are  the  l o n g i t u d i n a l   edges  

17  and  17'  of  the  f l a t   sheet   1,  which  de f ine   two  ou te r   s t r i p s   18 

and  18'  having  a  width  p r a c t i c a l l y   equal  to  tha t   of  the  s t r i p s   10 

and  10 ' ,   or  14  and  1 4 ' .  

S t a r t i n g   with  the  f l a t   sheet   1,  the  t u b u l a r   element  or  beam  101 

which  is  shown  in  F igure   1  is  o b t a i n e d   by  s u c c e s s i v e l y   f o l d i n g   s a i d  

sheet   f o l l o w i n g   the  f o l d i n g   d i r e c t i o n s   of  the  a f o r e s a i d   l i n e s ,  

u n t i l   the  s t r i p s   16  and  16'  mate  with  the  c e n t r a l   p o r t i o n   or  b a s e  

4,  the  s t r i p s   14  and  14'  mate  with  the  s t r i p s   6  and  6'  r e s p e c t i v e l y ,  

and  the  s t r i p s   10  and  10'  mate  with  the  s t r i p s   18  and  l 8 ' ,   t h e s e  

l a t t e r   r e s t i n g   one  a g a i n s t   the  o t h e r .  

S i m u l t a n e o u s l y   with  sa id   f o l d i n g   o p e r a t i o n ,   t h e  s h e e t   is  p r o v i d e d  

with  s u i t a b l e   adhes ive   zones  i n t e n d e d   to  ensure  the  t r a n s v e r s e  

c o n s i s t e n c y   of  the  beam  1 0 1 .  

In  t h i s   manner,  a  t u b u l a r   element  is  o b t a i n e d   having  e l e v a t e d  

p r o p e r t i e s   of  r e s i s t a n c e   to  bending,   to  t r a n s v e r s e   c rush ing   and  t o  

de format ion   of  i t s   c r o s s - s e c t i o n ,   and  of  which  the  c o n f i g u r a t i o n  

and  component  e lements   are  c l e a r l y   v i s i b l e   in  F igure   1 .  

From  sa id   f i g u r e   i t   can  be  seen  tha t   the  c r o s s - s e c t i o n  o f   the  beam 

has  an  o v e r a l l   r e c t a n g u l a r   c o n f i g u r a t i o n   which  is  d iv ided   in to   two 

ad j acen t   symmet r i ca l   ha l f   s e c t i o n s   which  mate   a long  the  v e r t i c a l  

l o n g i t u d i n a l   plane  of  symmetry  through  sa id   beam. 

Fu r the rmore ,   each  ha l f   s e c t i o n   compr ises   two  t r i a n g u l a r   c o n f i g u r -  

a t i o n s   which  in  the  case  of  the  l e f t   hand  ha l f   s e c t i o n   are  d e f i n e d  

by  the  s t r i p s   8,  10  and  12,  and  by  the  s t r i p s  1 6 ,   14  and  12 

r e s p e c t i v e l y .  



The  two  t r i a n g u l a r   c o n f i g u r a t i o n s   are  connected   t o g e t h e r   by  a  

common  d i a g o n a l   c o n s t i t u t e d   by  the  s t r i p   12,  and  are  m u t u a l l y  

i n v e r t e d .  

F i n a l l y ,   i t   is   appa ren t   tha t   by  s u i t a b l y   s i z i n g   the  width  of  t h e  

component  s t r i p s   i t   is  p o s s i b l e   to  ob t a in   a  beam  101  having  a n  

o v e r a l l   s e c t i o n   d i f f e r e n t   from  that   shown,  for  example  square  o r  

of  i s o s c e l e s   t r apez ium  form,  t h i s   l a t t e r   c o n s t i t u t e d   by  two 

a d j a c e n t   h a l f   s e c t i o n s   of  r e c t a n g u l a r   t r apez ium  c o n f i g u r a t i o n .  

Using  the  t u b u l a r   element  p o r t i o n s   a c c o r d i n g   to  the  i n v e n t i o n ,  

d i s p o s a b l e   p a l l e t s   or  l o a d - c a r r y i n g   p l a t f o r m s ,   or  p l a t f o r m s   f o r  

s t o r i n g   goods  can  for   example  be  c o n s t r u c t e d ,   t o g e t h e r   with  o t h e r  

s t r u c t u r e s   for   uses  o ther   than  the  p r e c e d i n g .  

One  of  sa id   p a l l e t s   is  shown  in  p e r s p e c t i v e   view  in  the  accompany-  
ing  F igure   3 .  

The  i n v e n t i o n   is  not  l i m i t e d   to  the  s i n g l e   embodiment  h e r e t o f o r e  

d e s c r i b e d ,   and  m o d i f i c a t i o n s   and  improvements  can  be  made  t h e r e t o  

wi thout   l e a v i n g   the  scope  of  the  i n v e n t i o n ,   the  f u n d a m e n t a l  

c h a r a c t e r i s t i c s   of  which  are  summarised  in  the  f o l l o w i n g   c l a i m s .  



1.  A  t u b u l a r   beam  of  fo lded   c o r r u g a t e d   cardboard   as  h e r e t o f o r e  

d e s c r i b e d ,   c h a r a c t e r i s e d   by  being  c o n s t i t u t e d   by  a  s i n g l e  

c o r r u g a t e d   ca rdboard   sheet   (1)  having  i t s   c o r r u g a t i o n s   o r t h o g o n a l  

to  i t s   l o n g i t u d i n a l   axis   (2),   said  sheet   (1)  being  fo lded   back  

s e v e r a l   t imes  on  i t s e l f   p a r a l l e l   to  i t s   axis   (2)  to  form  an  o v e r a l l  

s e c t i o n   of  r i g h t   angled  or  i s o s c e l e s   t rapez ium  form  (4,  6 ' ,   8 ' ,   8 ,  

6),  and  d iv ided   in to   t w o  a d j a c e n t   ha l f   s e c t i o n s   (4,  6 ' ,   8 ' ,  1 8 ' )  -  

(4,  6,  8,  18),  which  mate  along  the  l o n g i t u d i n a l   symmet r i ca l   a x i s  

of  the  beam  (101),   and  which  each  comprise  two  t r i a n g u l a r   c h a n n e l  

c o n f i g u r a t i o n s   (16 ' ,   14 ' ,   1 2 ' )  -   (8 ' ,   10 ' ,   1 2 ' ) ,   (10,  8 ,  1 2 )  -  

(16,  14,  12)  which mate   a long  a  common  d iagona l   ( 1 2 ' ) ,   (12),   and  

are  mutua l ly   i n v e r t e d .  

2.  A  t u b u l a r   beam  as  c laimed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  

said  s i n g l e   cardboard   sheet   (1)  a r ranged   to  c o n s t i t u t e   said  o v e r -  
a l l   s e c t i o n   of  r i g h t   angled  or  i s o s c e l e s   t r apez ium  form  (4,  6 ' ,  

8 ' ,   8,  6)  is  of  cons tan t   width  and  i n d e f i n i t e   l e n g t h ,   and  c o m p r i s e s ,  

on  both  s i de s   of  a  l o n g i t u d i n a l   c e n t r a l   p o r t i o n   (4),   seven  p r e d e t e r -  
mined  c r e a s i n g   l i n e s   (3,  5,  7,  9,  11,  13,  1 5 )  -   (3 ' ,   5 ' ,   7 ' ,  9 ' ,  

11 ' ,   13 ' ,   1 5 ' ) ,   of  which  the  f i r s t   four  (3,  5,  7 ,  9 )  -   (3 ' ,   5 ' ,  

7 ' ,   9')  are  concordant   with  r e s p e c t   to  t h e i r   f o l d i n g   d i r e c t i o n ,  
the  other   t h ree   (11,  13,  1 5 )  -   (11 ' ,   13 ' ,   15')   being  d i s c o r d a n t  

with  the  p r e c e d i n g   ( 3 , 5 , 7 , 9 )  -   (3 ' ,   5 ' ,   7 ' ,   9 ' ) ;   said  l i n e s  

d e f i n i n g ,   s t a r t i n g   from  said  c e n t r a l   p o r t i o n   (4),   a  f i r s t   (6,  6 ' ) ,  

a  t h i rd   (10,  1 0 ' ) ,   a  f i f t h   (14,  14')   and  a  seventh  (18,  18 ')   s t r i p  

of  width  s u b s t a n t i a l l y   equal  to  the  he igh t   of  the  beam  (101),   a  

four th   s t r i p   (12,  12')   of  width  s u b s t a n t i a l l y   equal  to  the  common 

diagonal   of  the  t r i a n g u l a r   channel   c o n f i g u r a t i o n s ,   and  a  s e c o n d  

(8,  8')  and  a  s i x t h   s t r i p   (16,  16 ')   of  width  s u b s t a n t i a l l y   e q u a l  
to  one  ha l f   the  width  of  the  beam. 

3.  A  t u b u l a r   beam  as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  



the  f i r s t   th ree   s t r i p s   (6,  8,  10),  (6 ' ,   8 ' ,   10')   of  each  s e t  

p rovided   to  the  s ide  of  sa id   c e n t r a l   p o r t i o n   (4)  are  b e n t  

towards  t h i s   l a t t e r   to  de f ine   a  beam  ha l f   s e c t i o n   compris ing   a  

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

c r o s s - s e c t i o n ,   w i th in   which  the re   extends   in  o p p o s i t e   d i r e c t i o n s  

from  sa id   common  d i agona l   (12,  1 2 ' ) ,   or  f o u r t h   s t r i p ,   an  i n t e r n a l  

c o n f i g u r a t i o n   of  t r i a n g u l a r   c r o s s - s e c t i o n   which  emerges  f rom 

said   f i r s t   r e c t a n g u l a r   c o n f i g u r a t i o n   by  way  of  the  seventh  and  

l a s t   s t r i p   (18,  1 8 ' ) ,   which  mates  with  the  co r r e spond ing   l a s t  

s t r i p   (18 ' ,   18)  of  the  o the r   ha l f   s e c t i o n .  

4.  A  t u b u l a r   beam  as  c la imed  in  claim  1,  c h a r a c t e r i s e d   in  t h a t  

between  the  c o n t a c t i n g   faces   of  said  s t r i p s   which  compose  the  two 

ha l f   s e c t i o n s   the re   are  p rov ided   adhes ive   zones  a r ranged   to  e n s u r e  

the  c o n s i s t e n c y   of  sa id   o v e r a l l   r i ; h t   angled  or  i s o s c e l e s   t r a p e z -  

ium  s e c t i o n   (4,  6 ' ,   8 ' ,   8,  6 ) .  

5 .  A   d i s p o s a b l e   l o a d - c a r r y i n g   p l a t f o r m   c o n s t r u c t e d   with  t u b u l a r  

beams  (101)  in  accordance   with  claims  1  to  4 .  








	bibliography
	description
	claims
	drawings
	search report

