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BACKGROUND  TO  THE  INVENTION 
P a l l e t s   c o n s t r u c t e d   of  s t e e l   have  c o n s i d e r a b l e  

a d v a n t a g e s   in  t h a t   they   e x h i b i t   s u b s t a n t i a l l y . c o n s t a n t   d i m e n -  

s ion   and  s u b s t a n t i a l l y   c o n s t a n t   w e i g h t ,   r e n d e r i n g   them  o f  
c o n s i d e r a b l e   u t i l i t y   in  h igh   r i s e   s t o r a g e   s y s t e m s   a n d  
a u t o m a t e d   s y s t e m s ,   and  have  c o n s i d e r a b l e   d u r a b i l i t y   a n d  
w e a t h e r   r e s i s t a n c e .  

S t e e l   p a l l e t s   are  n o n - c o m b u s t i b l e , i n   c o n t r a s t   t o  

wood,  and  are   l i g h t e r   than   wood  for   the  same  d i m e n s i o n s .   Wood 
is  a l s o   d i s a d v a n t a g e o u s   in  t h a t   i t   a b s o r b s   m o i s t u r e   and  i s  

s u b j e c t   to  d e g r a d a t i o n .   S t e e l   is  a l s o   a t t r a c t i v e   as  a  
m a t e r i a l   of  c o n s t r u c t i o n ,   in  t h a t   i t   is  r e l a t i v e l y   i n e x p e n s i v e  
when  compared   w i th   a luminum  and  p l a s t i c .  

D e s p i t e   t h e s e   i n h e r e n t   a d v a n t a g e s ,   s t e e l   p a l l e t s  
have  not   come  i n t o   common  u sage ,   and  t h o s e   s t e e l   p a l l e t s   t h a t  
have  been  m a r k e t e d   have  been  heavy ,   cumbersome  and  t i m e -  

consuming   to  p r o d u c e ,   the   e l e m e n t s   b e i n g   i n t e r c o n n e c t e d   by  
w e l d i n g .  

SUMMARY  OF  INVENTION 

The  p r e s e n t   i n v e n t i o n   is  p r i m a r i l y   c o n c e r n e d   w i t h  

a  s t e e l   p a l l e t   c o n s t r u c t i o n   in  which  the  e l e m e n t s   a r e  

r e a d i l y   formed  by  s u i t a b l e   me ta l   f o r m i n g   t e c h n i q u e s ,  

p r e f e r a b l y   r o l l   f o r m i n g ,   and  may  be  r a p i d l y   i n t e r c o n n e c t e d  

u s i n g   u n i q u e l y - c o n s t r u c t e d   o n e - p i e c e   s p r i n g   c l i p s .   The  

u n i q u e   c o n s t r u c t i o n a l   f e a t u r e s ,   however ,   may  be  used  i n  

o t h e r   a s s e m b l i e s   and  w i th   p a l l e t s   formed  of  o t h e r   m a t e r i a l s  

of  c o n s t r u c t i o n .  

BRIEF  DESCRIPTION  OF  DRAWINGS 

F i g u r e   1  is  a  p e r s p e c t i v e   view  of  a  s i n g l e - d e c k  

4-way  s t e e l   p a l l e t   c o n s t r u c t e d   in  a c c o r d a n c e   wi th   one  

embodiment   of  the  i n v e n t i o n ;  

F i g u r e   2  is  a  c l o s e - u p   e x p l o d e d   view  of  t h e  

i n t e r l o c k i n g   of  the  s t r i n g e r   and  deck  e l e m e n t s   of  t h e  

p a l l e t   s t r u c t u r e   of  F i g u r e   1  a long   wi th   d e t a i l s   of  t h e  

s t r u c t u r e   of  the  i n t e r c o n n e c t i n g   c l i p s ;  



F i g u r e   3  is  a  s e c t i o n a l   view  t aken   a l o n g   l i n e   I I I -  
I I I   of  F i g u r e   2  in  a  d i s a s s e m b l e d   p o s i t i o n ;  

.  F i g u r e   4  is  the  same  s e c t i o n a l   view  as  F i g u r e   3 

bu t   in  an  a s s e m b l e d   p o s i t i o n ;  

F i g u r e   5  is  a  p e r s p e c t i v e   view  of  a  d o u b l e - d e c k  

4-way  s t e e l   p a l l e t   c o n s t r u c t e d   in  a c c o r d a n c e   w i t h   a  s e c o n d  

embodiment   of  t h e  i n v e n t i o n ;  

F i g u r e   6  is  a  c l o s e - u p   d e t a i l   view  of  the  i n t e r -  

l o c k i n g   of  the   e l e m e n t s   of  the   p a l l e t   s t r u c t u r e   of  F i g u r e   5 

a l o n g   w i th   d e t a i l s   of  the   s t r u c t u r e   of  the   i n t e r l o c k i n g  

c l i p s ;  

F i g u r e   7  is  a  p a r t i a l   s e c t i o n a l   view  of  t h e  

a s s e m b l e d   p a l l e t   t a k e n   a l o n g   l i n e   V I I - V I I   of  F i g u r e   5;  a n d  

F i g u r e s   8,  9  and  10  a re   r e s p e c t i v e l y   p e r s p e c t i v e ,  
e l e v a t i o n   and  end  views  of  the  c l i p s   used   in  the  p a l l e t  
s t r u c t u r e   of  F i g u r e s   5  to  7 .  

DESCRIPTION  OF  PREFERRED  E M B O D I M E N T S  

R e f e r r i n g   f i r s t   to  the   embod imen t   of  F i g u r e s   1  t o  

4  of  the   d r a w i n g s ,   a  p a l l e t   10  c o n s t r u c t e d   of ,   p r e f e r a b l y  

l i g h t   gauge ,   s t e e l ,   p r e f e r a b l y   c o r r o s i o n   r e s i s t a n t   s t e e l ,  
fo r   e x a m p l e ,   g a l v a n i z e d   s t e e l ,   i n c l u d e s   t h r e e   e l o n g a t e  
h o l l o w   members  or  s t r i n g e r   e l e m e n t s   12  and  a  p l u r a l i t y   o f  

d e c k - f o r m i n g   e l o n g a t e   r o l l - f o r m e d   e l e m e n t s   14  j o i n e d   to  t h e  

u p p e r   s u r f a c e   16  of  the   s t r i n g e r   e l e m e n t s   12  at   each  i n t e r -  

s e c t i o n   t h e r e o f   and  s p a c e d   a p a r t   in  r e l a t i o n   to  each  o t h e r  
and  g e n e r a l l y   p e r p e n d i c u l a r   to  the   s t r i n g e r   e l e m e n t s   1 2 .  
The  d e c k - f o r m i n g   e l e m e n t s   14  c o o p e r a t e   to  p r o v i d e   a  l o a d -  

c a r r y i n g   deck  on  the  top  s i d e   of  the  p a l l e t   10.  The 

s t r i n g e r   e l e m e n t s   12  may  be  formed  by  w e l d i n g   t o g e t h e r  
r o l l - f o r m e d   p a r t s .  

In  the  i l l u s t r a t e d   e m b o d i m e n t ,   a  s i n g l e - d e c k   f o u r -  

way  p a l l e t   is  shown  but   i t   w i l l  b e   c l e a r   to  t h o s e   s k i l l e d  
in  t h e  a r t   t h a t   the  p r i n c i p l e s   of  c o n s t r u c t i o n   and  t h e  

i n t e r l o c k i n g   a r r a n g e m e n t   may  be  a p p l i e d   to  o t h e r   p a l l e t  
f o rms ,   i n c l u d i n g   s i n g l e - d e c k   two-way,   d o u b l e - d e c k   t w o - w a y ,  
d o u b l e - d e c k   f o u r - w a y   and  s e m i - d o u b l e - d e c k   p a l l e t s ,   a n d / o r  
to  o t h e r   t ypes   of  a s s e m b l i e s .  



The  numbers   of  s t r i n g e r   e l e m e n t s   12  and  d e c k - b o a r d  
e l e m e n t s   14  in  the  s t r u c t u r e   of  F i g u r e s   1  to  4  is  a l s o   i l l u s -  
t r a t i v e   and  the   numbers  may   be  v a r i e d   as  d e s i r e d ,   d e p e n d i n g   on  
the   o v e r a l l   d i m e n s i o n s  o f   the  p a l l e t .  

.  In   a d d i t i o n ,   wh i l e   the  i l l u s t r a t e d   s t r u c t u r e   o f  
F i g u r e s   1  to  4  is  d e s c r i b e d   p a r t i c u l a r l y   w i th   r e f e r e n c e   t o  
the  p a l l e t   p a r t s   b e i n g   c o n s t r u c t e d   of  l i g h t   gauge  s t e e l   by  
r o l l - f o r m i n g ,   the  p r i n c i p l e s   of  c o n s t r u c t i o n   o u t l i n e d  
h e r e i n   may  be  a p p l i e d   to  p a l l e t   p a r t s   c o n s t r u c t e d   of  h e a v y  
gauge  s t e e l   or  any  o t h e r   c o n v e n i e n t   m a t e r i a l   of  c o n s t r u c t i o n ,  
such  as,   a luminum,   and  may  be  formed  by  any  o t h e r   c o n v e n i e n t  
f a b r i c a t i o n   t e c h n i q u e ,   such  as,   e x t r u s i o n .  

At  each  i n t e r s e c t i o n   of  the   s t r i n g e r   e l e m e n t s   12 

and  a  s u r f a c e   or  p a n e l   of  the   d e c k - f o r m i n g   e l e m e n t s   14,  t h e  

s t r i n g e r   e l e m e n t s   12  are  p r o v i d e d   w i t h   an  e l o n g a t e   s l o t   18 

o r  2 0 ,   formed  in  the  upper   s u r f a c e   16  of  the   s t r i n g e r  

e l e m e n t .  

The  d e c k - f o r m i n g   e l e m e n t s   14  have  a  g e n e r a l l y  
c a s t e l l a t e d   s t r u c t u r e   which  i n c l u d e s   f i r s t   and  s e c o n d  

e l o n g a t e   p a r a l l e l   c o p l a n a r   e l e m e n t s   22  and  24  w h i c h  a r e  

j o i n e d   by  an  i n t e g r a l   member  d e f i n i n g   a  c h a n n e l   26  t h e r e -  

b e t w e e n   and  i n c l u d i n g   an  e l o n g a t e   p o r t i o n   28  s i t u a t e d   in  a 

p l a n e   p a r a l l e l   to  the  c o p l a n a r   e l e m e n t s   22  and  24  a n d  

a d a p t e d   to  engage   the  uppe r   s u r f a c e   16  of  the  s t r i n g e r  
e l e m e n t   12  and  f i r s t   and  second   u p r i g h t   e l e m e n t s   30  and  32 

i n t e g r a l l y   j o i n i n g   the  e l o n g a t e   p o r t i o n   28  and  the  c o p l a n a r  
e l e m e n t s   22  and  2 4 .  

The  d e c k - f o r m i n g   e l e m e n t s   14  a l s o   i n c l u d e   i n t e g r a l  
s k i r t   p o r t i o n s   34  and  36  d e p e n d i n g   from  the  c o p l a n a r   e l e m e n t s  

22  and  24  r e s p e c t i v e l y ,   g e n e r a l l y   p e r p e n d i c u l a r l y   t h e r e t o  

at   t he   s i d e s   of  the   d e c k - f o r m i n g   members  14  for   a  d i s t a n c e  

s u b s t a n t i a l l y   e q u a l   to  the  dep th   of  the  c h a n n e l   2 6 .  

The  c a s t e l l a t e d   s t r u c t u r e   d e s c r i b e d   and  i l l u s t r a t e d  

fo r   t he   d e c k - f o r m i n g   e l e m e n t s   14  r e p r e s e n t s   a  p r e f e r r e d  
s t r u c t u r e   for   s t e e l   p a r t s   owing  to  t he   ease   of  r o l l - f o r m i n g  
t h a t   s t r u c t u r e .   However,   if   d e s i r e d ,   the   d e c k - f o r m i n g  
e l e m e n t s   14  may  have  a  who l ly   p l a n a r   top  s u r f a c e   wi th   o n e  

or  more  webs  d e p e n d i n g   t h e r e f r o m   i n t o   e n g a g e m e n t   wi th   t h e  



s u r f a c e   1G  of  the   s t r i n g e r   e l e m e n t   12,  such  as  is   d e s c r i b e d  

in  U.S.  P a t e n t   N o . ,  4 , 0 7 7 , 3 3 4 .  
At  the   l ower   end  of  each   s k i r t   p o r t i o n   34  and  36 

are   i n t e g r a l l y - f o r m e d   f l a n g e s   38  and  40  r e s p e c t i v e l y ,   t h e  

f l a n g e s  e x t e n d i n g   the  l e n g t h   of  the  s k i r t   p o r t i o n s   and  b e i n g  
i n w a r d l y - d i r e c t e d   c o p l a n a r l y   wi th   the  e l o n g a t e   p o r t i o n   2 8 .  

The  i n w a r d l y - d i r e c t e d   f l a n g e s   38  and  40  d e f i n e   p a n e l s   f o r  

e n g a g e m e n t   w i t h   the  uppe r   s u r f a c e   16  of  the   s t r i n g e r  
e l e m e n t   1 2 .  

At  each  i n t e r s e c t i o n   w i th   a  s t r i n g e r   e l e m e n t   1 2 ,  
the   p a n e l s   d e f i n e d   by  f l a n g e s   38  and  40  are   p r o v i d e d   w i t h  

an  e l o n g a t e   s l o t   42  and  a  p a r a l l e l   c u t - a w a y   n o t c h   44.  As 

d e s c r i b e d   in  more  d e t a i l   be low,   the  p a r a l l e l   c u t - a w a y   n o t c h  

44  may  be  r e p l a c e d   b y  a   second   p a r a l l e l   e l o n g a t e   s l o t   o r  
the  s l o t   42  may  be  moved  c l o s e r   to  the  edge  of  the   f l a n g e  
38  or  40  and  the   c u t - a w a y   n o t c h   44  e l i m i n a t e d .   The  s l o t   42 

and  n o t c h   44  a re   p r o v i d e d   to  r e c e i v e   p o r t i o n s   of  a  u n i t a r y  

c l i p   e l e m e n t   46  for   the   p u r p o s e   of  m o u n t i n g   the   same  o n - t h e  

d e c k - f o r m i n g   e l e m e n t   1 4 .  

As  may  be  seen  p a r t i c u l a r l y   from  F i g u r e s - 3   and  4 ,  
the   c l i p   e l e m e n t   46,  c o n s t r u c t e d   of  s u i t a b l e   r e s i l i e n t  

m a t e r i a l ,   p r e f e r a b l y   s p r i n g   s t e e l ,   has  a  g e n e r a l l y   U - s h a p e d  

body  48  and  a  p a i r   of  o p p o s i t e l y - f a c i n g   jaws  50  l o c a t e d   a t  
the  u p p e r   e x t r e m i t i e s   of  t he   body  48  fo r   g r i p p i n g   the   -  

e l o n g a t e   m e t a l   s t r i p   52  b e t w e e n   the   s l o t   42  and  the  c u t -  

away  n o t c h   44  to  ho ld   the   c l i p   e l e m e n t   46  to  the   f l a n g e  
e l e m e n t   38  or  40.  The  s t r i p   52  is  of  a  s u b s t a n t i a l l y  
c o n s t a n t   w i d t h .  

Arms  47  of  the   U - s h a p e d   body  48  c o n v e r g e   t o w a r d s  
the   u p p e r   end  when  the   c l i p   e l e m e n t   is  in  i t s   r e s t   or  n o n -  
d e f o r m e d   p o s i t i o n   as  seen  in  F i g u r e   2,  bu t   are   g e n e r a l l y  
p a r a l l e l   to  each  o t h e r   when  mounted  to  the  f l a n g e s   38  a n d  
40  to  add  to  t he   r e s i l i e n c y   of  the   g r i p   m o u n t i n g   of  t h e  

c l i p   e l e m e n t   46  on  the  d e c k - f o r m i n g   e l e m e n t   1 4 .  

The  arms  of  the   U-shaped   body  48  are   each  p r o v i d e d  
wi th   a  c a n t i l e v e r e d   wing  e l e m e n t ,   or  ramp  e l e m e n t ,   54 
which  d i v e r g e s   o u t w a r d l y   from  the   c o n t o u r   of  the  r e s p e c t i v e  
body  arm  47  in  the  d i r e c t i o n   away  from  the   U-bend  or  b i g h t  
p o r t i o n   of  the  body  48  and  then  t u r n s   i n w a r d l y   from  a  



s h o u l d e r   5 5  a t   an  o u t e r   e x t r e m i t y   t o w a r d s   the  jaw  f l a n g e   5 0 .  

The  d i s t a n c e   b e t w e e n   the  s h o u l d e r   55  of  the  r amp 
e l e m e n t   54  and  the  l ower   s u r f a c e   56  of  the   lower   f l a n g e   o f  

the   jaw  e l e m e n t   50  is  p r e f e r a b l y   somewhat   g r e a t e r   than  t h e  

t h i c k n e s s   of  the   uppe r   s u r f a c e  1 6   of  the  s t r i n g e r   e l e m e n t  

12.  The  d i s t a n c e   the  f r e e   end  o f  t h e   ramp  e l e m e n t   54  a n d  

the   s u r f a c e   56  is  somewhat   l e s s   than   the  t h i c k n e s s   of  t h e  

u p p e r   s u r f a c e   16  of  the   s t r i n g e r   e l e m e n t   12 .  

As  may  be  seen  from  c o m p a r i s o n   of  F i g u r e s   3  and  4 ,  

assembly  of  the  s t r i n g e r   e l e m e n t   12  and  the  d e c k - f o r m i n g  

e l e m e n t   14  a t   each  i n t e r s e c t i o n   of  the   p a l l e t   i s   a c h i e v e d  

by  i n s e r t i n g   the  lower   U-bend  or  b i g h t   p o r t i o n   of  the  b o d y .  

member  48  of  the  c l i p   member  46  i n t o .  t h e   r e s p e c t i v e   e l o n g a t e  

o p e n i n g   18  or  20  in  the  s t r i n g e r   e l e m e n t   12,  and  p u s h i n g  
the  d e c k - f o r m i n g   e l e m e n t   14  down  so  t h a t   the   s i de   edges   o f  
the   o p e n i n g   18  or  20  engage   the  wing  or  ramp  e l e m e n t s   54 

r e s i l i e n t l y   f o r c i n g   them  i n w a r d l y   t o w a r d s   the  r e m a i n d e r  
of  t he   body  member  48  u n t i l   the  s i de   edges   of  the  o p e n i n g  
18  or  20  c l e a r   the  s h o u l d e r   p o r t i o n   of  the   ramp  e l e m e n t   5 4 ,  
which   then  r e s i l i e n t l y   snaps   back  t owards   i t s   o r i g i n a l   p o s i t i o n  

(see  F i g u r e   4)  p r e v e n t i n g   r emova l   of  the  c l i p   member  46 

from  the  r e s p e c t i v e   o p e n i n g   18  or  20.  The  wing  or  ramp 
member  54  may  be  p r o v i d e d   w i th   a  l o c k i n g   tab  or  the  l i k e   t o  

p e r m a n e n t l y   mount  a  s t r i n g e r   e l e m e n t   to  a  deck  member .  

The  i n t e r e n g a g e m e n t   of  the  c l i p s   46  wi th   t h e  

o p e n i n g s   18  and  20  no t   on ly   r e s u l t s   in  a  s t u r d y   a s s e m b l y  
bu t   a l s o   p r e v e n t s   l o n g i t u d i n a l   movement  of  the  d e c k - f o r m i n g  
e l e m e n t s   14  t r a n s v e r s e   to  the  s t r i n g e r   e l e m e n t s   1 2 .  

F u r t h e r ,   the  i n t e r e n g a g e m e n t   of  the   c l i p s   46  wi th   the  s l o t s  
18  and  20  a l l o w s   a  p r e d e t e r m i n e d   d e g r e e   of  r e s i l i e n t   f r e e d o m  
of  the  deck  e l e m e n t   r e l a t i v e  t o   the  s t r i n g e r   e l e m e n t   12  i n  

the   d i r e c t i o n   of  the  a x i s   of  the   s t r i n g e r   e l e m e n t s   12  b u t  

p r e v e n t s   such  movement  beyond  the  p o i n t   when  the  s ide   w a l l s   o f  

the  s l o t s   18  or  20  engage  the  body  p o r t i o n   48  of  the  c l i p   4 6 .  
This   a r r a n g e m e n t   a r i s e s   s i n c e ,   as  may  be  seen  i n  

F i g u r e   4,  the  t r a n s v e r s e   d i s t a n c e   be tween   the  s i de   w a l l s   47 
of  the  c l i p   46,  when  the  c l i p   46  is  a s s e m b l e d   to  the  d e c k  

member  14,  is  s u b s t a n t i a l l y   f i x e d   w h i l e   the  t r a n s v e r s e  
d i s t a n c e   be tween   the  s h o u l d e r s   5 5  o f   the  ramp  e l e m e n t s   54 



is  r e l a t i v e l y   r e s i l i e n t t .   P r e f e r a b l y ,   the  w i d t h   of  the  s l o t   18 

or  20  is  g r e a t e r  t h a n   the  d i s t a n c e   b e t w e e n   the   s i d e   w a l l s  

47  b u t  l e s s  t h a n   the   d i s t a n c e   b e t w e e n   the   s h o u l d e r s   5 5 .  

The  deck  e l e m e n t   14  t h e r e b y   is  ab l e   to  move  t r a n s v e r s e l y  

r e l a t i v e  t o   s t r i n g e r   12  w i th   a  c e r t a i n   d e g r e e   o f  r e s i l i e n t  

f r eedom  u n t i l   the   s i d e   edges   of  s l o t   18  or  20  engage   t h e  

r e s p e c t i v e   s i d e   wa l l   47  of  the   c l i p   4 6 ,  a t   which   p o i n t  

f u r t h e r   t r a n s v e r s e   movement  is  p r e v e n t e d .   More  p r e f e r a b l y ,  
the   s l o t   18  or  20  is  only   m a r g i n a l l y   w i d e r   t han   the  d i s t a n c e  

b e t w e e n   the   s i d e   w a l l s   47  so  t h a t   the   s i d e   w a l l s   47  e n g a g e  
the  s l o t   edges   and  t h e r e b y   c o n t r i b u t e   to  o v e r a l l   r i g i d i t y .  

This  a s s e m b l y   is  s u p e r i o r   to  o t h e r   a s s e m b l i e s   i n  

which  p a n e l s   are  j o i n e d   t o g e t h e r   s i n c e   the   deck  e l e m e n t s   14 

have  a  l i m i t e d   d e g r e e   of  r e s i l i e n t   l o n g i t u d i n a l   f r e e d o m  

a l l o w i n g   them  to  r e s i l i e n t l y   a b s o r b   shock  l o a d s   in  t h a t  

d i r e c t i o n   to  p r e v e n t   f r a c t u r i n g   and  damage  to  the   e l e m e n t s  

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

the  l o n g i t u d i n a l   and  t r a n s v e r s e   d i r e c t i o n s .  

As  may  be  seen  in  F i g u r e   4,  when  the   s t r i n g e r  
e l e m e n t   12  is  a s s e m b l e d   to  the  deck  e l e m e n t   14  u t i l i z i n g  
the  c l i p   46,  the   u p p e r   s u r f a c e   16  of  the   s t r i n g e r   e l e m e n t  

12  is  r e t a i n e d   b e t w e e n   the  i n w a r d l y - t u r n e d   u p p e r   p o r t i o n  
58  of  the   ramp  e l e m e n t   54  and  the   jaw  e l e m e n t s   of  the   c l i p  
4 6 .  

The  f l e x i b i l i t y   of  the   p a l l e t   s t r u c t u r e   of  F i g u r e s  
1  to  4  p e r m i t s   the  p a l l e t   s t r u c t u r e   to  a b s o r b   v i b r a t i o n   a n d  
shocks   and  c o m p e n s a t e   for   minor   h e i g h t   and  o t h e r   d i m e n s i o n a l  
v a r i a t i o n s   w i t h i n   the  p a l l e t   e l e m e n t s   and  the   l o c a t i o n   o f  
p o s i t i o n i n g   of  the  p a l l e t s .   These  a b i l i t i e s   c o n t r a s t  

m a r k e d l y   wi th   the   ve ry   r i g i d   s t r u c t u r e   of  w e l d e d   u n i t s ,   w h i c h  
are   no t   ab l e   r e a d i l y   to  a b s o r b   v i b r a t i o n   and  c o m p e n s a t e   f o r  
the  d i m e n s i o n a l   and  p o s i t i o n i n g   v a r i a t i o n s .  

In  a d d i t i o n ,   the  use  of  the   m e c h a n i c a l   i n t e r l o c k  
a r r a n g e m e n t   b e t w e e n   the  deck  e l e m e n t s   14  and  the  s t r i n g e r  
e l e m e n t s   12  u t i l i z i n g   the  c l i p s   46  p e r m i t s   r e a d y   r e p l a c e m e n t  
of  damaged  p a r t s ,   which  is  not   the  case   in  w e l d e d   s t r u c t u r e s .  

T u r n i n g   now  to  the  embod imen t   of  F i g u r e s   5  to  7 ,  

t h e r e   is  i l l u s t r a t e d   t h e r e i n   a  s t e e l   p a l l e t   110  of  m o d i f i e d  

c o n s t r u c t i o n   w i th   r e s p e c t   to  the  p a l l e t   10  of  F i g u r e s   1  t o  



4  and  u t i l i s i n g   a  m o d i f i e d   form  of  c l i p   112  when  c o m p a r e d  

wi th   the  c l i p s   46.  The  s t r u c t u r e   of  the  c l i p s   112  is  i l l u s -  

t r a t e d   in  d e t a i l   in  F i g u r e s   8  to  1 0 .  

The  p a l l e t   110,  c o n s t r u c t e d   p r e f e r a b l y   of  l i g h t  

gauge  s t e e l ,   more  p r e f e r a b l y   c o r r o s i o n   r e s i s t a n t   s t e e l ,   f o r  

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

e l o n g a t e   s p a c e d   s t r i n g e r   e l e m e n t s   114,  a  p l u r a l i t y   o f  

e l o n g a t e   r o l l - f o r m e d   top  d e c k - b o a r d   e l e m e n t s l 1 6   l o c a t e d   i n  

s p a c e d   a p a r t   r e l a t i o n   wi th   each  o t h e r   and  e x t e n d i n g   t r a n s -  

v e r s e l y   of  the   s t r i n g e r   e l e m e n t s ,   t h r e e   s p a c e d   r o l l - f o r m e d  

h o l l o w   leg   e l e m e n t s   118  d e p e n d i n g   from  the  s t r i n g e r  
e l e m e n t s   114  and  t h r e e   e l o n g a t e   r o l l - f o r m e d   b o t t o m   d e c k -  

b o a r d  e l e m e n t s  1 2 0   c o n n e c t e d   to  the  lower   ends  of  the  l e g  
e l e m e n t s   1 1 8 .  

The  p a l l e t   c o n s t r u c t i o n   110  of  F i g u r e s   5  to  7 d i f f e r s  

from  t h a t   of  F i g u r e s   1  to  4  in  t h a t   the  w e l d i n g   o p e r a t i o n s   a n d  

t h e i r   t i m e - c o n s u m i n g   c h a r a c t e r   r e q u i r e d   for   c o n s t r u c t i o n   o f  t h e  

s t r i n g e r   e l e m e n t s   12  of  the  p a l l e t   10  a re   e l i m i n a t e d .   In  t h e  

p a l l e t   110,  the   component  parts   are  held  together   by  c l ips   112. 
In  the  i l l u s t r a t e d   e m b o d i m e n t ,   a  d o u b l e - d e c k   f o u r -  

way  p a l l e t   is  shown  but  i t   w i l l   be  c l e a r   to  t h o s e   s k i l l e d  

in  the  a r t   t h a t   the   p r i n c i p l e s   of  c o n s t r u c t i o n   and  t h e  

i n t e r l o c k i n g   a r r a n g e m e n t   may  be  a p p l i e d   to  o t h e r   p a l l e t  
f o rms ,   i n c l u d i n g   s i n g l e - d e c k   f o u r - w a y ,   s i n g l e - d e c k   t w o - w a y  
and  d o u b l e - d e c k   two-way,   as  we l l   as  o t h e r   t y p e s   o f  

a s s e m b l i e s .  

The  numbers   of  s t r i n g e r   e l e m e n t s   114,  d e c k - b o a r d  
e l e m e n t s   116  and  120  and  h o l l o w   leg  e l e m e n t s   118  i l l u s t r a -  
t ed   in  F i g u r e s   5  to  7  are   used  to  i l l u s t r a t e   the  p r i n c i p l e s  
of  c o n s t r u c t i o n   of  the  p a l l e t   110.  Any  d e s i r e d   number  o f  
such  e l e m e n t s   may  be  u s e d ,   d e p e n d i n g   on  the  s i z e   and  i n t e n d e d  
use  of  the   p a l l e t .  

While  the  i l l u s t r a t e d   s t r u c t u r e   of  F i g u r e s   5  to  7 
is  d e s c r i b e d   p a r t i c u l a r l y   wi th   r e f e r e n c e   to  the  p a l l e t   p a r t s  
b e i n g   c o n s t r u c t e d   of  l i g h t   gauge  s t e e l   by  r o l l - f o r m i n g ,   t h e  
p r i n c i p l e s   of  c o n s t r u c t i o n   o u t l i n e d   h e r e i n   may  be  a p p l i e d   t o  



p a l l e t   p a r t s   c o n s t r u c t e d   of  heavy  gauge  s t e e l   or  o t h e r  

c o n v e n i e n t   m a t e r i a l   of  c o n s t r u c t i o n ,   such  as ,   a luminum,   a n d  

may  be  formed  by  any  o t h e r   c o n v e n i e n t   f a b r i c a t i o n   t e c h n i q u e ,  

such  as ,   e x t r u s i o n .  

T h e   s t r i n g e r   e l e m e n t s   114  a re   e l o n g a t e   m e m b e r s  

h a v i n g   an  e l o n g a t e   p l a n a r   p a n e l   p o r t i o n   122  r e c e i v i n g   t h e  

d e c k - b o a r d s   116  t h e r e o n   and  i n t e g r a l   d e p e n d i n g   s i d e   w a l l   o r  
s k i r t   p o r t i o n s   124  d e f i n i n g   wi th   the   u n d e r s i d e - ' o f   the  p a n e l  

p o r t i o n   122  a  l e g   r e c e i v i n g   c h a n n e l   126.  The  s i d e   w a l l  

p o r t i o n s   t e r m i n a t e   in  i n t e g r a l   o u t w a r d l y - d i r e c t e d   p e r p e n -  
d i c u l a r   w a l l   p o r t i o n s   128  which  t h e m s e l v e s   t e r m i n a t e   i n  

i n t e g r a l   u p w a r d l y - d i r e c t e d   p e r p e n d i c u l a r   w a l l   p o r t i o n s   130 

e x t e n d i n g   p a r a l l e l   to  and  fo r   the   h e i g h t   of  the   s k i r t  

p o r t i o n s   124,  the   w a l l   p o r t i o n s  1 3 0   t e r m i n a t i n g   in  i n t e g r a l  

i n w a r d l y - d i r e c t e d   f l a n g e   p o r t i o n s   132  which   p r o v i d e  
a d d i t i o n a l   b e a r i n g   s u r f a c e s   for   the   d e c k - f o r m i n g   e l e m e n t s  

116.  The  a r r a n g e m e n t   of  i n t e g r a l   w a l l   p o r t i o n s   124,  128  a n d  
130  and  f l a n g e   132  d e f i n e   g e n e r a l l y   r e c t a n g u l a r l y - s h a p e d  

e l o n g a t e   c h a n n e l s   at  each  s i d e   of  the  p l a n a r   p a n e l   p o r t i o n  

1 2 2 .  

At  each  i n t e r s e c t i o n   of  the   s t r i n g e r   e l e m e n t s   114 

and  p a n e l - l i k e   e n g a g i n g   p o r t i o n s   of  uppe r   d e c k - f o r m i n g  

elements  116,  the   s t r i n g e r   e l e m e n t s   114  are  p r o v i d e d   w i t h  

t r a n s v e r s e   e l o n g a t e   s l o t s   134,  fo rmed  t h r o u g h   the  p a n e l  

p o r t i o n   122.  The  s l o t s   134  have  a  n a r r o w e r   p o r t i o n   136 

a d j a c e n t   the   l o n g i t u d i n a l   ends  t h e r e o f   and  a  w i d e r   p o r t i o n  

138  e x t e n d i n g   be tween   the  n a r r o w e r   p o r t i o n s   136.  The  p u r p o s e  
of  t h i s   c o n s t r u c t i o n   w i l l   become  a p p a r e n t   b e l o w .  

Both  the  upper   d e c k - b o a r d   e l e m e n t s   116  and  t h e  
l ower   d e c k - b o a r d   e l e m e n t s   120  have  the   same  s t r u c t u r e   a l -  
t h o u g h   used  in  o p p o s i t e   o r i e n t a t i o n s .   The  s t r u c t u r e   o f  
t h e s e   e l e m e n t s   w i l l   be  d e s c r i b e d   w i t h   r e s p e c t   to  the  u p p e r  
d e c k - b o a r d   e l e m e n t s   116.  The  upper   d e c k - b o a r d   e l e m e n t s   116  
have  a  g e n e r a l l y   c a s t e l l a t e d   c r o s s - s e c t i o n   which  i n c l u d e s  
f i r s t   and  s econd   e l o n g a t e   c o p l a n a r   e l e m e n t s   140  and  142  
which   a re   j o i n e d   by  an  i n t e g r a l   member  d e f i n i n g   a  c h a n n e l  
144  and  i n c l u d i n g   an  e l o n g a t e   p o r t i o n   146  s i t u a t e d   in  a  
p l a n e   p a r a l l e l   to  the  c o p l a n a r   e l e m e n t s   140  and  142  to  e n g a g e  
the   u p p e r   s u r f a c e   of  the  p l a n a r   p o r t i o n   122  and  the  f l a n g e  
p o r t i o n s   132  of  the  s t r i n g e r   1 1 4 .  



The  d e c k - b o a r d   e l e m e n t s   116  f u r t h e r   i n c l u d e   f i r s t   a n d  

second  u p r i g h t   e l e m e n t s   148  and  150  i n t e g r a l l y   j o i n i n g   t h e  

e l o n g a t e   p o r t i o n   146  and  the  c o p l a n a r   p o r t i o n s   140  and  1 4 2 .  

i n t e g r a l   s k i r t   p o r t i o n s   152  and  154  depend  from  the  c o -  

p l a n a r   e l e m e n t s   140  and  142  r e s p e c t i v e l y ,   g e n e r a l l y   p e r p e n d i -  

c u l a r l y   t h e r e t o   at   the  s i d e s   of  the  b o a r d s   116,  for   a  d i s t a n c e  

s u b s t a n t i a l l y   e q u a l   to  the  dep th   of  the   c h a n n e l   144.  The  

s k i r t   p o r t i o n s   152  and  154  are  each  p r o v i d e d   w i t h  a n   i n d e n t e d  

e l o n g a t e   g r o o v e   e x t e n d i n g   the  l e n g t h   t h e r e o f   to  i m p a r t   s t r e n g t h  
to  the  d e c k - b o a r d   e l e m e n t s   116 .  

At  the  lower   end  of  the  s k i r t   p o r t i o n s   152  and  154 

are  i n t e g r a l l y - f o r m e d   i n w a r d l y - d i r e c t e d   f l a n g e s   156  and  1 5 8 ,  

r e s p e c t i v e l y ,   which  e x t e n d   t h e  l e n g t h   of  the   s k i r t   p o r t i o n s  
and  e x t e n d   c o p l a n a r l y   wi th   the  e l o n g a t e   p o r t i o n   146.  The 

i n w a r d l y - d i r e c t e d   f l a n g e s   156  and  158  d e f i n e   p a n e l s   f o r  

e n g a g e m e n t   w i t h   the   p l a n a r   p o r t i o n s   122  and  the   f l a n g e s   132 

of  the   s t r i n g e r   e l e m e n t s   1 1 4 .  

At  each  i n t e r s e c t i o n   of  an  upper   d e c k - b o a r d   e l e m e n t  

or  member  116  wi th   a  s t r i n g e r   e l e m e n t   114,  the   p a n e l s   d e f i n e d  

by  the   f l a n g e s   156  and  158  are  p r o v i d e d   w i t h   an  e l o n g a t e   s l o t  
160  and  a  p a r a l l e l   c u t - a w a y   no t ch   162.  The  p a r a l l e l   c u t - a w a y  
n o t c h   162  may  be  r e p l a c e d   by  a  second   p a r a l l e l   e l o n g a t e   s l o t  

or  the   s l o t   160  may  be  moved  c l o s e r   to  the  edge  of  the  f l a n g e  
156  or  158  and  the  c u t - a w a y   n o t c h   162  e l i m i n a t e d .   The  s l o t  
160  and  n o t c h   162  are  p r o v i d e d   to  r e c e i v e   p o r t i o n s   of  t h e  

u n i t a r y   c l i p   s t r u c t u r e   112  for   the  p u r p o s e s   of  m o u n t i n g   t h e  

same  on  the  d e c k - f o r m i n g   e l e m e n t   116  (or  1 2 0 ) .  
Each  leg  e l e m e n t   118  c o n s i s t s   of  a  g e n e r a l l y   r e c t a n -  

g u l a r l y   c r o s s - s e c t i o n e d   member  h a v i n g   i t s   l o n g e r   d i m e n s i o n  
v e r t i c a l   and  is  r o l l - f o r m e d   from  a  s i n g l e   m e t a l   p i e c e   so  t h a t  
the  ends  164  of  the  me ta l   p i e c e   are  ve ry   c l o s e l y   l o c a t e d   t o  
each  o t h e r ,  a n d   p r e f e r a b l y   in  a b u t t i n g   r e l a t i o n s h i p .   The  s i d e  
w a l l s   of  the   leg  e l e m e n t   118  are  w a i s t e d   to  i m p a r t   s t r u c t u r a l  

s t r e n g t h   t h e r e t o .   The  leg  e l e m e n t s   118  a re   r e c e i v e d   i n  

a b u t t i n g   i n t e r f e r e n c e   f i t   r e l a t i o n s h i p   wi th   the  c h a n n e l   126 

formed  by  the  s t r i n g e r   e l e m e n t s   114,  wi th   the  ends  164  b e i n g  

p r e v e n t e d   from  o p e n i n g   by  e n t r a p m e n t   in  the  c h a n n e l   1 2 6 .  
S l o t s   166  o f  t h e   same  shape  and  form  as  and  a l i g n e d  

wi th   s l o t s   134  are  p r o v i d e d   in  the  p o r t i o n   of  the  leg  e l e m e n t  



118  a b u t t i n g   the  u n d e r s i d e  o f   the  p a n e l   p o r t i o n   1 2 2  t o   r e c e i v e  

the  c l i p s   112  t h e r e t h r o u g h .   S l o t s   168  are  p r o v i d e d   in  t h e  

lower   s u r f a c e   of  the  leg  e l e m e n t   118  of  the  same  shape   a n d  

form  as  s l o t s   166  to  r e c e i v e  t h e r e t h r o u g h   the  c l i p s   112  m o u n t -  

ed  on  lower   d e c k - b o a r d   e l e m e n t s   120  to  a s s e m b l e   the  l o w e r  

d e c k - b o a r d   e l e m e n t s   120  wi th   the  r e m a i n d e r   of  the   p a l l e t .  

Where  a  s i n g l e   deck  p a l l e t   is  r e q u i r e d ,   the  l a t t e r  

s l o t s   may  be  o m i t t e d .   Where  a  two-way  p a l l e t   i s  r e q u i r e d ,  

the   s p a c e d   leg   e l e m e n t s   118  may  be  p r o v i d e d   as  a  c o n t i n u o u s  

leg   e l e m e n t   e x t e n d i n g   from  one  e x t r e m i t y   of  the   s t r i n g e r  

e l e m e n t   114  to  the   o t h e r .  

As  may  be  p a r t i c u l a r l y   s e e n ,   p a r t i c u l a r l y   f r o m  

F i g u r e s   8  to  10,  each  c l i p   112,  c o n s t r u c t e d   of  s u i t a b l e   r e s i -  

l i e n t   m a t e r i a l ,   p r e f e r a b l y   s p r i n g   s t e e l ,   has  a  g e n e r a l l y   U- 

s h a p e d   body  170  and  a  p a i r   of  o p p o s i t e l y   f a c i n g   jaws  172  

l o c a t e d   at   the   upper   e x t r e m i t i e s   of  the  body  170  fo r   g r i p p i n g  
the  e l o n g a t e   m e t a l   s t r i p   174  of  s u b s t a n t i a l l y   c o n s t a n t   w i d t h  

l o c a t e d   b e t w e e n   the  s l o t   160  and  the   c u t - a w a y   n o t c h   162  t o  
h o l d   the   c l i p   e l e m e n t   112  to  the  f l a n g e   156  or  1 5 8 .  

The  jaw  e l e m e n t s   172  a l s o   i n c l u d e   i n t e g r a l   d i v e r g i n g  
wing  members  176  to  f a c i l i t a t e   a s s e m b l y   of  the   c l i p   e l e m e n t  
112  to  the  deck  board   e l e m e n t s   116  or  120.  The  arms  178  o f  

the   U - s h a p e d   b  ody   170  c o n v e r g e   s l i g h t l y   t o w a r d s   the  jaw  .- 

e l e m e n t   end  t h e r e o f   when  the  c l i p   e l e m e n t   112  is   in  i t s   r e s t  

or  n o n - d e f o r m e d   p o s i t i o n   (see  F i g u r e   10)  bu t   are   g e n e r a l l y  
p a r a l l e l   to  each  o t h e r   when  mounted   to  the  f l a n g e s   156  a n d  
158  to  add  to  the   r e s i l i e n c y   of  the   g r i p   m o u n t i n g   of  t h e  

c l i p   e l e m e n t   112  on  the   d e c k - b o a r d   116  or  120,  as  may  b e  
in  F i g u r e   7 .  

The  arms  178  of  the  U - s h a p e d   body  170  are   each  p r o -  
v i d e d   w i th   a  c a n t i l e v e r e d   wing  e l e m e n t ,   or  ramp  e l e m e n t   180 
a  t r a n s v e r s e   d i m e n s i o n   s u b s t a n t i a l l y   the  l e n g t h   of  the   w i d e r  
p o r t i o n   138  of  the  s l o t   134.  The  ramp  e l e m e n t   180  d i v e r g e s  
o u t w a r d l y   from  the  c o n t o u r   of  the  r e s p e c t i v e   body  arm  178  i n  
t he   d i r e c t i o n   away  from  the   U-bend  or  b i g h t   p o r t i o n   of  t h e  
body  170  and  then  has  an  i n w a r d l y   t u r n e d   p o r t i o n   182  e x t e n -  
d ing   from  a  s h o u l d e r   184  t o w a r d s   the  a d j a c e n t   jaw  172  t o  
t e r m i n a t e   in  p l a n a r   a l i g n m e n t   w i th   the  lower   s u r f a c e   of  t h e  
jaw  172,  as  may  be  seen  from  F i g u r e s   8  and  10.  The  s h o u l d e r s  



184  a re   s p a c e d   a p a r t   a  d i s t a n c e   g r e a t e r   than   the  t r a n s v e r s e  

d i m e n s i o n   of  the  s l o t   134.  A  l o c k i n g   tab  186  is  p r o v i d e d   e x -  

t e n d i n g   o p p o s i t e l y   from  the  p o r t i o n   182  for   a  s h o r t   d i s t a n c e  

t o w a r d s   the   a d j a c e n t   jaw  1 7 2 .  

The  body  p o r t i o n   170  has  c u t - a w a y s   133  a t  e a c h   l o n g i -  
t u d i n a l   e x t r e m i t y   a d j a c e n t   the  b i g h t   p o r t i o n   t h e r e o f   to  a s s i s t  

in  l o c a t i o n   and  a s s e m b l y   of  the  p a l l e t   e l e m e n t s .  S u c h   c u t -  

aways  may  be  o m i t t e d ,   i f   d e s i r e d .  
The  c l i p   112  is  mounted  t o  t h e   d e c k - b o a r d   member  116 

or  120  by  e n g a g i n g   the  wing  members  176  wi th   the   s l o t   160  a n d  
n o t c h   162  and  p u s h i n g   the   c l i p   112  t o w a r d s   the  f l a n g e   e l e m e n t  
156  or  158  to  s p r e a d   the  jaw  e l e m e n t s   172  a p a r t   u n t i l   t h e  
s i d e s   of  the  m e t a l   s t r i p   174  pass   the  s h o u l d e r   d e f i n e d   by  t h e  

jaw  e l e m e n t s   172  and  the  wing  e l e m e n t s   176,  w h e r e u p o n   the  j a w s  
172  of  the  c l i p   112  snap  i n t o   r e s i l i e n t   e n g a g e m e n t   wi th   t h e  

o p p o s i t e   s i d e s   of  the  me ta l   s t r i p   1 7 4 .  

Assembly   of  the  d e c k - b o a r d   members  116  and  120  w i t h  

c l i p s   112  a t t a c h e d   t h e r e t o   wi th   the  r e m a i n d e r   of  the  p a l l e t   i s  
i n i t i a t e d   by  l o c a t i n g ,   wi th   the  a s s i s t a n c e   of  the  c u t - a w a y s  
188,  the  U-bend  or  b i g h t   p o r t i o n   of  the  c l i p   112  in  t h e  

r e s p e c t i v e   a l i g n e d   e l o n g a t e   s l o t   134  and  166  of  the  s t r i n g e r  
e l e m e n t   114  and  the  leg  e l e m e n t   118  r e s p e c t i v e l y ,   for   the  u p p e r  
d e c k - b o a r d   members  116  or  i n t o   the  r e s p e c t i v e   o p e n i n g s   168 
in  the   leg  e l e m e n t   118  for   the  lower   d e c k - b o a r d   members  1 2 0 .  

The  d e c k - b o a r d   member  116  or  120  is  then   p u s h e d   t o w a r d s   t h e  

r e s p e c t i v e   s l o t s ,   so  t h a t   the  s i d e   edges   of  the  w ide r   p o r t i o n s  
138  of  the  r e s p e c t i v e   s l o t s   engage  the  wing  or  ramp  e l e m e n t s  
180  r e s i l i e n t l y   f o r c i n g   them  i n w a r d l y   t o w a r d s   the  r e m a i n d e r  
of  the  body  member  170  u n t i l   the  s i d e   edges   of  the   o p e n i n g s  
c l e a r   the   s h o u l d e r s   184.  The  ramp  e l e m e n t s   180  then  r e s i -  

l i e n t l y   snap  back  t o w a r d s   the  o r i g i n a l   p o s i t i o n   to  p r e v e n t  
r e m o v a l   of  the   c l i p   member  112  from  the  r e s p e c t i v e   s l o t .   I n  
t h i s   a s s e m b l e d   p o s i t i o n ,   the  i n w a r d l y - t u r n e d   p o r t i o n s   182 
e x t e n d   i n t o   e n g a g e m e n t   wi th   the  s ide   edges   of  the  wider   p o r -  
t i o n   138  of  the  s l o t s   whi le   the  r e m a i n d e r   of  the  t r a n s v e r s e  

l e n g t h   of  the  body  p o r t i o n   178  engages   the  n a r r o w   p o r t i o n  
136  of  the  s l o t s .   T h e ,  l o c k i n g   tabs   186  r e s u l t   in  a  s u b s t a n -  
t i a l l y   p e r m a n e n t   a s s e m b l y .  



As  seen  in  F i g u r e   7,  the   c l i p s   112  a s s e m b l e   the   u p p e r  
d e c k - b o a r d   member  1 1 6  w i t h   the  s t r i n g e r   e l e m e n t   114  and  t h e  

leg   member  118.  The  c l i p s   112  a l s o   a s s e m b l e   the  l ower   d e c k -  
b o a r d s   120  w i t h   the   leg  member  118.  The  c l i p s   112  used   i n  

the   p a l l e t   s t r u c t u r e   of  F i g u r e s   5  to  7,  i m p a r t   r i g i d i t y   a n d  
l i m i t e d   r e s i l i e n c y   c h a r a c t e r i s t i c s   to  the   p a l l e t   110  s i m i l a r  

to  t h o s e   i m p a r t e d   by  the   c l i p s   46  in  the   p a l l e t  1 0   of  F i g u r e s  
1  to  4  and  d i s c u s s e d   in  more  d e t a i l   above  w i th   r e s p e c t  
t h e r e t o .  

The  c l i p s   112  d i f f e r   from  c l i p s   46,  h o w e v e r ,   i n  

i m p o r t a n t   and  b e n e f i c i a l   r e s p e c t s .  - T h u s ,   the   c l i p s   112  h a v e  

d i v e r g e n t   wing  f l a n g e s   or  e l e m e n t s   176  to  p e r m i t   more  r e a d y  
and  r a p i d   m o u n t i n g   of  the   c l i p s   112  on  the  d e c k - b o a r d   m e m b e r s  

116  and  120  than   is  the   c a se   wi th   the  c l i p s   46.  F u r t h e r ,  
the  i n w a r d l y - d i r e c t e d   p o r t i o n s   182  of  the  ramp  e l e m e n t s   180  

e x t e n d   f u r t h e r   i n w a r d l y   t han   is  the  case   f o r   c l i p s   46  so  a s  
to  engage   the   s l o t   w a l l s .   This   ramp  e l e m e n t   s t r u c t u r e   p e r m i t s  
bo th   the   m u l t i p l e   me ta l   t h i c k n e s s e s   a s s o c i a t e d   w i t h   a s s e m b l y  
of  the  uppe r   d e c k - b o a r d s   116  wi th   the  s t r i n g e r   e l e m e n t s   114 
and  the  leg  e l e m e n t s   113  and  the  l e s s e r   m e t a l   t h i c k n e s s  

a s s o c i a t e d   w i t h   a s s e m b l y   of  the  lower  d e c k - b o a r d s   120  w i t h  
the   l eg   e l e m e n t s   118  to  be  a ccommoda ted ,   which   is  no t   t h e  

case   w i t h   c l i p   4 6 .  
SUMMARY  OF  INVENTION 

In  summary  of  t h i s   d i s c l o s u r e ,   the   p r e s e n t   i n v e n t i o n  

p r o v i d e s   s t e e l   p a l l e t   s t r u c t u r e s ,   c l i p   s t r u c t u r e s   f o r  
u t i l i z a t i o n   t h e r e w i t h ,   and  a s s e m b l i e s   of  p a r t s   a p p l i c a b l e   i n  
o t h e r   d e v i c e s .   M o d i f i c a t i o n s   are   p o s s i b l e   w i t h i n   the   s c o p e  
of  the  i n v e n t i o n .  



1.  A  p a l l e t   c o n s t i t u t e d   by  p a r a l l e l   s p a c e d - a p a r t  

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

to  the  s t r i n g e r   e l e m e n t s ,   and  c l i p s   c o n n e c t i n g   the  s t r i n g e r  
e l e m e n t s   and  d e c k - f o r m i n g   e l e m e n t s   at  each  i n t e r s e c t i o n  

t h e r e o f ,   each  c l i p   be ing   mounted  to  one  of  the   e l e m e n t s   a n d  

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

in  the  o t h e r   of  the   e l e m e n t s .  

2.  A  p a l l e t   as  c l a i m e d   in  c l a i m   1,  in  which  t h e  

s t r i n g e r   e l e m e n t s   and  d e c k - f o r m i n g   e l e m e n t s   are   formed  f r o m  

s t e e l   and  the   c l i p s   are  of  o n e - p i e c e   c o n s t r u c t i o n   a n d  

formed  from  s p r i n g   s t e e l .  

3.  A  p a l l e t   as  c l a i m e d   in  c l a i m   2,  in  which  t h e  

s t r i n g e r   e l e m e n t s   and  the   d e c k - f o r m i n g   e l e m e n t s   a re   f o r m e d  

by  r o l l - f o r m i n g .  
4.  A  p a l l e t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to  3 ,  
in  which  each  s t r i n g e r   e l e m e n t   i n c l u d e s   a  c o n t i n u o u s  

e l o n g a t e   p l a n a r   p o r t i o n   e x t e n d i n g   the  l e n g t h   t h e r e o f   a n d  

t h r e e   h o l l o w   p o r t i o n s   of  g e n e r a l l y   r e c t a n g u l a r   c r o s s - s e c t i o n  
wi th   the  l o n g e r   d i m e n s i o n   t h e r e o f   p o s i t i o n e d   u p r i g h t   a n d  
l o c a t e d   one  at  each  end  of  the  c o n t i n u o u s   p o r t i o n   and  t h e  
o t h e r   a p p r o x i m a t e l y   at  the  m i d - p o i n t   in  the  l e n g t h   t h e r e o f .  
5.  A  p a l l e t   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   1  to  4 ,  
in  which  the  c l i p s   are   mounted  to  i n w a r d l y - d i r e c t e d   f l a n g e s  
of  the  d e c k - f o r m i n g   e l e m e n t   and  the  s l o t s   are   formed  in  t h e  

upper   s u r f a c e   of  the   s t r i n g e r   e l e m e n t s .  
6.  A  p a l l e t   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,  i n  
which  each  c l i p   i n c l u d e s   opposed   jaws  for   m o u n t i n g   the  c l i p  
to  the  d e c k - f o r m i n g   member,  a  U - s h a p e d  b o d y   fo r   e x t e n d i n g  
t h r o u g h   the  s l o t s   in  the  s t r i n g e r   e l e m e n t s ,   and  r e s i l i e n t  

ramp  e l e m e n t s   c a n t i l e v e r e d   o u t w a r d l y   and  u p w a r d l y   from  t h e  
s ide   w a l l s   of  the   U-shaped   body  and  i n c l u d i n g   i n w a r d l y -  
e x t e n d i n g   p o r t i o n s   for   i n h i b i t i n g   r e m o v a l   of  the   U - s h a p e d  
body  t h r o u g h   the  s l o t s .  

7.  A  p a l l e t   as  c l a i m e d   in  c l a i m   6,  in  which  e a c h  
s l o t   i n c l u d e s   a  w ide r   p o r t i o n   be tween   n a r r o w e r   end  p o r t i o n s  
and  the  i n w a r d l y - e x t e n d i n g   p o r t i o n s   engage   the  edges   of  t h e  
w idened   p o r t i o n s   of  the   s l o t .  



8.  A  p a l l e t   s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d  

w i t h , E - , e f e r e n c e   to ,   and  a s  i l l u s t r a t e d   in ,   F i g u r e s   1  to  4  o f  

the   a c c o m p a n y i n g   d r a w i n g s .  
9.  A  p a l l e t   s u b s t a n t i a l l y   as  h e r e i n b e f o r e   d e s c r i b e d  

wi th   r e f e r e n c e   to ,   and  as  i l l u s t r a t e d   in ,   F i g u r e s   5  to  7 

of   t he   a c c o m p a n y i n g   d r a w i n g s .  
10.  A  o n e - p i e c e   s h e e t   me t a l   c l i p   for   a t t a c h i n g   two  

p a n e l s   in  o v e r l y i n g   r e l a t i o n ,   c o m p r i s i n g   a  g e n e r a l l y   U- 

shaped   body,   a  p a i r   of  i n w a r d l y   f a c i n g  j a w s   at  the   ends  o f  

the   body  s i d e   w a l l s ,   and  a  c a n t i l e v e r e d   ramp  member  f o r m e d  

from  each  of  t he   w a l l s   and  e x t e n d i n g   o u t w a r d l y   of  t h e  

w a l l s ,   each   ramp  member  h a v i n g   a  s h o u l d e r   and  an  i n w a r d l y -  

d i r e c t e d   p o r t i o n   e x t e n d i n g   t o w a r d s   the  j a w s .  

11.  A  c l i p   as  c l a i m e d   i n  c l a i m   10,  in  which   t h e  

i n w a r d l y - d i r e c t e d   p o r t i o n   t e r m i n a t e s   in  the   p l a n e   of  t h e  

a d j a c e n t   f l a n g e   of  t he   j a w .  
12.  A  c l i p   as  c l a i m e d   in  e i t h e r   c l a i m   10  or  11,  i n  

which  the  jaws  i n c l u d e   o u t w a r d l y   d i v e r g e n t   wing  e l e m e n t s .  

13.  A  c l i p   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   10  to  12,  i n  

which  the  U - s h a p e d   body  i n c l u d e s   c u t - a w a y s   a d j a c e n t   t h e  '  

b i g h t   p o r t i o n   t h e r e o f .  

14.  A  c l i p   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   10  to  13,  i n  

which  the  ramp  e l e m e n t s   i n c l u d e   o u t w a r d l y - d i r e c t e d   l o c k i n g  
t a b s .  
15.  A  o n e - p i e c e   s h e e t   m e t a l   c l i p   s u b s t a n t i a l l y   a s  
h e r e i n b e f o r e   d e s c r i b e d   w i th   r e f e r e n c e   t o ,   and  as  i l l u s t r a t e d  

in ,   F i g u r e s   1  to  4  of  the   a c c o m p a n y i n g   d r a w i n g s .  
16.  A  o n e - p i e c e   s h e e t   m e t a l   c l i p   s u b s t a n t i a l l y   a s  
h e r e i n b e f o r e   d e s c r i b e d   w i th   r e f e r e n c e   t o ,   and  as  i l l u s t r a t e d  

in ,   F i g u r e s   8  to  10  of  the   a c c o m p a n y i n g - d r a w i n g s .  
17.  An  a s s e m b l y   of  e l e m e n t s ,   c o m p r i s i n g   a  f i r s t   p a n e l  
h a v i n g   an  e l o n g a t e   s l o t   formed  t h e r e i n   h a v i n g   a  f i r s t   w i d t h  

a d j a c e n t   t he   ends  t h e r e o f   and  a  second   w i d t h   at  l e a s t   e q u a l  
to  the  f i r s t   be tween   the  ends  t h e r e o f ,   a  s econd   p a n e l   h a v i n g  

a  second  s l o t   formed  t h e r e i n   and  d e f i n i n g   a  s h o r t   s t r i p   w i t h  

a  spaced   edge ,   the   s l o t s   b e i n g   of  e q u a l   l e n g t h ,   and  a  o n e -  
p i e c e   s p r i n g   me ta l   c l i p   a s s e m b l i n g   the  f i r s t   and  s e c o n d  

p a n e l s   in  o v e r l y i n g   r e l a t i o n ,   the  me ta l   c l i p   h a v i n g   a  g e n -  
e r a l l y   U - s h a p e d   body  p o r t i o n   of  a  l e n g t h   s u b s t a n t i a l l y  



equa l   to  the  l e n g t h   of  the  s l o t s   e x t e n d i n g   t h r o u g h   the  f i r s t  

s l o t ,   the   me ta l   c l i p   h a v i n g   a  p a i r   of  i n w a r d l y - f a c i n g   j a w  
members  at  the  f r ee   ends  of  the  body  w a l l s   r e s i l i e n t l y  
g r i p p i n g   the  s h o r t   s t r i p   t h e r e b e t w e e n ,   the  m e t a l   c l i p   a l s o  

h a v i n g   a  c a n t i l e v e r e d   ramp  member  formed  from  each  s ide   w a l l  
i n c l u d i n g   a  f i r s t   p o r t i o n   e x t e n d i n g   o u t w a r d l y   from  the  b i g h t  
p o r t i o n   to  a  s h o u l d e r   and  a  second  p o r t i o n   e x t e n d i n g   i n w a r d l y  
from  the  s h o u l d e r   t o w a r d s   the  s ide   wa l l   to  r e t a i n   the  f i r s t  
p a n e l   b e t w e e n   the  second   p o r t i o n   and  the   lower   f l a n g e   of  t h e  
a d j a c e n t   jaw  e l e m e n t .  
18.  An  a s s e m b l y   as  c l a i m e d   in  c l a i m   17,  in  which  t h e  
f i r s t   s l o t   has  a  f i r s t   wid th   a d j a c e n t   the  ends  t h e r e o f  

s u b s t a n t i a l l y   the  wid th   of  the   c l i p   body  and  a  w ide r   w i d t h  
be tween   the   ends  l e s s   than  the  d i s t a n c e   b e t w e e n   the   s h o u l d e r s  
and  of  a  l e n g t h   s u b s t a n t i a l l y   equa l   to  the  l e n g t h   of  t h e  

ramp  members ,   and  the  second   p o r t i o n   of  each   ramp  member  o f  
the  c l i p   e x t e n d s   to  t e r m i n a t e   in  the  p l a n e   of  the   l o w e r  

f l a n g e   of  the   jaw  e l e m e n t   in  engagemen t   w i th   the  edges   o f  
the  w i d e r   w id th   p o r t i o n .  
19.  An  a s s e m b l y   as  c l a i m e d   in  e i t h e r   c l a i m   17  or  1 8 ,  
in  which  the   spaced   edge  of  the  s h o r t   s t r i p   is  d e f i n e d   by  
a  n o t c h   formed  in  second  p a n e l .  
20.  An  a s s e m b l y   of  e l e m e n t   s u b s t a n t i a l l y   as  h e r e i n b e f o r e  
d e s c r i b e d   w i t h   r e f e r e n c e   to ,   and  as  i l l u s t r a t e d   in,   e i t h e r  
F i g u r e s   1  to  4  or  F i g u r e s   5  to  8  of  the  a c c o m p a n y i n g  
d r a w i n g s .  
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