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@  Metal  skid  for  bundling. 

A  metal  skid  (11)  for  bundling  is  substantially  shaped 
like  a  square  pipe,  and  a  series  of  longitudinally  disposed 
embossments  (15),  each  extending  at  least  vertically  or 
diagonally,  is  formed  on  each  sidewall  (13). 



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 a l   s k i d   on  w h i c h  

m e t a l   s h e e t s ,   w o o d e n   b o a r d s ,   s h e e t s   and  p l a t e s   of  o t h e r  

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

v a r i o u s   s e c t i o n s ,   and  so  on  a r e   p l a c e d   and  b u n d l e d   f o r  

s t o r a g e   in  m i l l s   and  p l a n t s   and  f o r   t r a n s p o r t a t i o n   b y  

t r u c k s   and  v e s s e l s .  

In  s t o r i n g   and  t r a n s p o r t i n g   a  l a r g e   n u m b e r   o f  

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

m a t e r i a l s ,   and  so  on ,   i t   has   b e e n   common  p r a c t i c e   t o  

p u t   them  on  s q u a r e   t i m b e r s   p l a c e d   on  t h e   f l o o r   a n d  

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

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

t i o n .  

Wi th   t h e   g r o w i n g   s c a r c i t y   of  t i m b e r   r e s o u r c e s ,  

h o w e v e r ,   s q u a r e   s t e e l   p i p e s   h a v e   come  to  be  u s e d   i n  

p l a c e   of  w o o d e n   s k i d s .   Yet   s q u a r e   s t e e l   p i p e s ,   b e i n g  

h o l l o w   u n l i k e   w o o d e n   s k i d s ,   may  c o l l a p s e   i f   t h e y   a r e  

s u b j e c t e d   to  any  g r e a t   i m p a c t   d u r i n g   t r a n s p o r t a t i o n ,  

t h e r e b y   c a u s i n g   t h e   b u n d l e   to  g i v e   way  or  m a k i n g   t h e  



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

be  p r e v e n t e d   by  u s i n g   h e a v y - w a l l   s q u a r e   p i p e s ,   b u t ,   o f  

c o u r s e ,   a t   t h e   e x p e n s e   of  i n c r e a s i n g   c o s t .   When  h e a v y -  

w a l l   s q u a r e   p i p e s   a r e   s e n t   to  d i s t a n t   d e s t i n a t i o n s   o r  

when  o n l y   a  s m a l l   n u m b e r   of  them  a r e   u s e d ,   i t   w i l l   b e  

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

u n d e s i r a b l e   b u r d e n   on  p i p e   s k i d   u s e r s .   H e a v y   l o a d s   c a n  

a l s o  b e   s u p p o r t e d   by  l i g h t - w a l l   s q u a r e   p i p e s ,   i f   o n l y  

t h e i r   n u m b e r   p e r   b u n d l e   is   l a r g e   e n o u g h   to  w i t h s t a n d  

t h e   w e i g h t .   T h i s   c o n d i t i o n ,   h o w e v e r ,   makes   t h i s   m e t h o d  

c o s t l y   and  n e c e s s i t a t e s   e x t r a   l a b o r   in  s k i d   t r a n s p o r t a -  

t i o n   and  s t o r a g e ,   s t r a p p i n g   and  w i r i n g .  

When  a  p i l e   of  a r t i c l e s   t h a t   a r e   a p t   to  b e n d ,  

s u c h   as  s t e e l   s h e e t s   and  p l y w o o d   b o a r d s ,   a r e   p u t   o n  

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

l o a d   u s u a l l y   b e n d s   or  h a n g s   down  u n d e r   i t s   own  w e i g h t .  

Even  o n  s u c h   an  o c c a s i o n ,   i f   t he   s k i d s   a r e   w o o d e n  t h e i r  

upper   c o r n e r s   w i l l   become  rounded  from  c o n t a c t   wi th   the  bottom  of  t h e  

M o u n t e d   a r t i c l e s   f o l l o w i n g   t h e   way  t h e   a r t i -  

c l e s   b e n d , a n d   t h e r e b y   i n f l i c t   no  s c r a t c h e s   o r   d a m a g e   o n  

t h e   a r t i c l e s ,   e i t h e r   t h e   s o f t   wooden   s k i d   c o r n e r s  

g e t t i n g   d e f o r m e d   or  t h e   a r t i c l e s   b i t i n g   i n t o   t h e m .   I f  

t h e   s k i d s   a r e   s q u a r e   s t e e l   p i p e s ,   on  t he   o t h e r   h a n d ,  

t h e i r   u p p e r   c o r n e r s   a r e   too   h a r d   to   d e f o r m   as  w o o d e n  

s k i d s   m i g h t   do ,   i n   c o n s e q u e n c e   of  w h i c h   t h e   a r t i c l e s  



in  t h e   l o w e r   p a r t   of  t h e   b u n d l e   m i g h t   b r e a k   or  o t h e r -  

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

A  f u r t h e r   type  of  meta l   sk id   o t h e r   than  square   p ipes   is  t h e  

p a l l e t   s k i d   d e v i c e   d i s c l o s e d   in  U . S .   P a t e n t   3 , 9 4 3 , 8 6 0 .  

T h i s   s k i d   c o m p r i s e s   a  h o r i z o n t a l   member   h a v i n g   l e g s  

e x t e n d i n g   f rom  i t s   o p p o s i t e   e n d s ,   w i t h   t he   h o r i z o n -  

t a l   member   and  l e g s   e a c h   h a v i n g   a  c h a n n e l - l i k e   c r o s s  

s e c t i o n   f o r   r e i n f o r c e m e n t .   I t   i s   d i f f i c u l t   f o r   t h i s  

t y p e   of  s k i d   w i t h   l e g s   t o   s u p p o r t   a  

h e a v y   l o a d   b e c a u s e   t h e   l e g s   a r e   l i a b l e   to  b r e a k   a t  

t h e i r   j o i n t   w i t h   t h e   s k i d   p r o p e r .   The  n e e d   to  a d j u s t  

t h e   i n t e r - l e g   s p a c e   of   e a c h   s k i d   to  t he   s i z e   of   e a c h  

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

t i o n   and   m a k e s   t h e   s k i d   c o s t l y .  

U . S .   P a t e n t   2 , 6 2 6 , 4 5 6   d i s c l o s e s   a  p a l l e t i z i n g  

s k i d   made  of  an  i n g o t .   The  i n g o t   has   a t   i t s   b o t t o m   a  

l o n g i t u d i n a l   c h a n n e l ,   a  d e e p e r   n o t c h   p e r p e n d i c u l a r l y  

i n t e r s e c t i n g   t h e   c h a n n e l ,   and  a  s e r i e s   of  s e r r a t i o n s .  

A l t h o u g h   t h i s   s k i d   i s   s u i t e d   t o   s u p p o r t i n g   a  h e a v y  

b u n d l e ,   t h e   g r e a t   w e i g h t   of  t he   s k i d   i t s e l f   o f t e n  

c a u s e s   i n c o n v e n i e n c e   in  h a n d l i n g .  

U . S .   P a t e n t   2 , 7 1 6 , 5 3 2   d i s c l o s e s   a  d i s p o s a b l e   s k i d  

made  of  f l a t   s h e e t - l i k e   m a t e r i a l   s u c h   as  f i b e r   b o a r d .  

A l t h o u g h   l i g h t   in  w e i g h t   and  c o n v e n i e n t   f o r   h a n d l i n g ,  

t h i s   s k i d   is   u n s u i t e d   to   s u p p o r t i n g   a  h e a v y   b u n d l e .  



T h i s   i n v e n t i o n   has   b e e n   made  to  s o l v e   t h e   a f o r e -  

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

b u n d l i n g .  

An  o b j e c t   of  t h i s   i n v e n t i o n   is   to  p r o v i d e   a  m e t a l  

s k i d   f o r   b u n d l i n g   t h a t   is  l i g h t   in  w e i g h t ,   h i g h   i n  

s t r e n g t h ,   and  low  in  c o s t .  

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

m e t a l   s k i d   f o r   b u n d l i n g   t h a t   is   e a s y   to  h a n d l e ,   t r a n s -  

p o r t   and  s t o r e .  

S t i l l   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is   to  p r o -  

v i d e   a  m e t a l   s k i d   f o r   b u n d l i n g   on  w h i c h   even   a  b e n d a b l e  

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

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

Yet   a n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   is   to  p r o -  

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

in  w e i g h t ,   h i g h   in  s t r e n g t h ,   and  low  in  c o s t .  

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

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

w h i c h   has   a  n u m b e r   of  e m b o s s m e n t s ,   e a c h   e x t e n d i n g   v e r t i -  

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

on  b o t h   s i d e   w a l l s .  

T h a n k s   to  t h e   e m b o s s m e n t s   on  b o t h   s i d e   w a l l s ,   t h e  

s k i d   of  t h i s   i n v e n t i o n   is   a b l e   to  s u p p o r t   a  l a r g e   v e r -  

t i c a l   l o a d .   I t   is   b e c a u s e   of  t h i s   t h a t   t he   s k i d   can   b e  



made  of  t h i n   s t e e l   s h e e t ,   w h i c h   in  t u r n   m a k e s   i t   p o s -  

s i b l e   to  r e d u c e   t h e   w e i g h t   of  t h e   s k i d .  

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

t h i s   i n v e n t i o n   can   be  c u t   to  a  d e s i r e d   l e n g t h   a c c o r d i n g  

to  t h e   s i z e   of  a r t i c l e s   to  be  b u n d l e d   t h e r e o n .   T h i s  

f l e x i b i l i t y   a l l o w s   t h e   m a n u f a c t u r e   of  l o w - c o s t   s k i d s  

w i t h   e a s e .  

F u r t h e r m o r e ,   t h e   t o p   of  t h e   s k i d   of  t h i s   i n v e n -  

t i o n ,   w h i c h   comes   in  c o n t a c t   w i t h   t h e   a r t i c l e s   p l a c e d  

t h e r e o n ,   may  be   a r c h e d   u p w a r d .   When  t h e   a r t i c l e s   a r e  

p l a c e d   on  t h e   s k i d ,   t h e   a r c h e d   t o p   u n d e r g o e s   e l a s t i c  

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

a r t i c l e s   f rom  b e i n g   s c r a t c h e d   or  o t h e r w i s e   d a m a g e d ,   a l -  

l e v i a t e s   s t r e s s   c o n c e n t r a t i o n ,   and  h e l p s   to   i n c r e a s e  

s k i d   s t r e n g t h .  

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of  s k i d   e m b o d y i n g  

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

F i g .   2  is   a  p e r s p e c t i v e   v i e w   o f  a   b u n d l e   o f  

a r t i c l e s   s t r a p p e d   on  s k i d s   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 .   3  is   a  p e r s p e c t i v e   v i e w   s h o w i n g   a n o t h e r   e m -  

b o d i m e n t   of  t h i s   i n v e n t i o n .  

F i g s .   4  and  5  a r e   s i d e   e l e v a t i o n s   s h o w i n g   a  p o r -  

t i o n   of  t h e   s k i d s   h a v i n g   e m b o s s m e n t s   of  d i f f e r e n t   s h a p e s .  



F i g . - 6   is  a  p e r s p e c t i v e   v i e w   s h o w i n g   s t i l l   a n o t h e r  

e m b o d i m e n t   of  t h i s   i n v e n t i o n .  

F i g .   7  is  a  p e r s p e c t i v e   v i e w   s h o w i n g   a  l a t t i c e -  

l i k e   a s s e m b l y   of   s k i d s   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 .   8  is   a  p e r s p e c t i v e   v i e w   s h o w i n g   y e t   a n o t h e r  

e m b o d i m e n t   of  t h i s   i n v e n t i o n .  

F i g .   9  shows   how  b u n d l e s   of  a r t i c l e s   s t r a p p e d   t o -  

g e t h e r   on  t he   s k i d s   of  F i g .   8  a r e   p i l e d   up  one  o v e r  

a n o t h e r .  

F i g .   10  is  a  p e r s p e c t i v e   v i e w   s h o w i n g   a  s k i d   w i t h  

a  s l i p - p r o o f   t o p .  

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

l o a d s   u n d e r   w h i c h   t h e   s t e e l   s k i d s   of   t h i s   i n v e n t i o n   a n d  

o t h e r   c o n v e n t i o n a l   s k i d s   c o l l a p s e .  

F i g .   12  g r a p h i c a l l y   shows   t h e   r e l a t i o n s h i p   b e -  

t w e e n   t h e   l o a d   w o r k i n g   on  t h e   a r c h e d   t op   of   t he   s t e e l  

s k i d   of  t h i s   i n v e n t i o n   and  t h e   a m o u n t   of   c rown  l e f t  

u n f l a t t e n e d   u n d e r   t h e   l o a d .  

F i g .  1 3   g r a p h i c a l l y   c o m p a r e s   t h e   c o l l a p s e  

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

s t e e l   s k i d s   of  t h i s   i n v e n t i o n   and  of  c o n v e n t i o n a l   d e -  

s i g n   r e s p e c t i v e l y   c r o s s .  

As  shown  in  F i g .   1,  a  s k i d   11  is   a  s q u a r e   p i p e  



c o n s i s t i n g   of   a  t o p   12  e x t e n d i n g   h o r i z o n t a l l y ,   s i d e  

w a l l s   13  p e r p e n d i c u l a r l y   e x t e n d i n g   d o w n w a r d   f rom  b o t h  

s i d e s   of  t h e   t o p   12,   and  a  b o t t o m   14  e x t e n d i n g   p a r a l l e l  

to  t h e   t o p   12.   On  e a c h   s i d e w a l l   13  a r e   l o n g i t u d i n a l l y  

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

15  e a c h   p r o j e c t i n g   i n w a r d .   For  t h e   p u r p o s e   of  i n c r e a s -  

ing  t h e   c o l l a p s e  :   s t r e n g t h   of  t h e   s k i d   11 ,   i t   i s   p r e -  

f e r a b l e   to  make  t h e  e m b o s s m e n t   15  e x t e n d   a t   l e a s t   v e r t i -  

c a l l y   or  d i a g o n a l l y   to  c o v e r   t h e   g r e a t e s t   p o s s i b l e   p o r -  

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

t e c h n i q u e   e m p l o y e d .  

The  s k i d   11  is   made  of  a  l o n g   m e t a l   s h e e t   s u c h   a s  

a  s t e e l   s h e e t   h a v i n g   a  t h i c k n e s s   of  a p p r o x i m a t e l y   1  mm 

to  4  mm.  B e f o r e   t h e   s t e e l   s h e e t   is  f o r m e d   i n t o   a  

s q u a r e   p i p e   f o r m ,   t h e   embossments  15  a re   formed  in  a r e a s  

t h a t   a r e   l a t e r   to   f o r m   t h e   s i d e w a l l s   13.  Then  t h e  

s h e e t   is   b e n t   t h r e e ' t i m e s ,   90  d e g r e e s   e a c h   t i m e ,   t o  

fo rm  t h e   t o p   12 ,   s i d e w a l l s   13  and  b o t t o m   1 4 ,  a n d   a  

s q u a r e - p i p e - l i k e   s k i d   is   c o m p l e t e d   by  w e l d i n g   a  s e a m  

b e t w e e n   t h e   m e e t i n g   e d g e s   of  t h e   b e n t   s h e e t .   The  s k i d  

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

s i z e   of  a r t i c l e s   to  be  s u p p o r t e d   t h e r e b y .   A l l   t h e s e  

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

m a k i n g   m i l l s ,   w h e r e b y   t he   h i g h - q u a l i t y   s k i d   a c c o r d i n g  

to  t h i s   i n v e n t i o n   can   be  o b t a i n e d   a t   a  c o s t   t h a t   i s  



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

p i p e s   on  c o n v e n t i o n a l   p i p e   m i l l s .  

D e p e n d i n g   on  t h e   s i z e   and  s h a p e   of  a r t i c l e s   to  b e  

s u p p o r t e d ,   more  t h a n   one  ( F i g .   2  shows   an  e x a m p l e   w i t h  

two  s k i d s )   s t e e l   s k i d s   t h u s   f a b r i c a t e d   a r e   p l a c e d   o n  

t h e   f l o o r   l e a v i n g   an  a p p r o p r i a t e   s p a c e   in  b e t w e e n .  

Wi th   a  p a c k a g e   1  of  a r t i c l e s   p l a c e d   on  t h e   s k i d s ,   a  

band   3  is  p a s s e d   t h r o u g h   t h e   h o l l o w   i n s i d e   of  e a c h   s k i d  

11  and  o v e r   t h e   p a c k a g e   1  to  h o l d   them  t o g e t h e r .  

The  p a c k a g e   is   e i t h e r   s t o r e d   in  p l a n t   or  f o r k -  

l i f t e d   o n t o   t r u c k s ,   f r e i g h t - c a r s   or  v e s s e l s   f o r   t r a n s -  

p o r t a t i o n   in  t h i s   s t a t e ,   so  t h e   a r t i c l e s   and  s k i d s   m u s t  

be  t i g h t l y   f a s t e n e d   t o g e t h e r .   O t h e r w i s e ,   t h e   p a c k a g e  

may  b e c o m e   l o o s e   or  d a m a g e d   d u r i n g   s t o r a g e   and  t r a n s -  

p o r t a t i o n .  

The  s h a p e   of  t h e   e m b o s s m e n t   i s   n o t   l i m i t e d   to   t h e  

one  i n   t h e   p r e f e r r e d   e m b o d i m e n t   d e s c r i b e d   a b o v e .   F i g . 3  

shows   an  e x a m p l e   in  w h i c h   i n w a r d l y   p r o j e c t i n g   r e c -  

t a n g u l a r   embossments  17  and  o u t w a r d l y   p r o j e c t i n g   r e c t a n -  

g u l a r   embossments  18,  b o t h   b e i n g   v e r t i c a l l y   l o n g ,   a r e  

a l t e r n a t e l y   f o r m e d   on  e a c h   s i d e   w a l l   1 3 .  

A  l o n g   n a r r o w   embossment  19  shown  i n  F i g .   4  a l s o  

i n c r e a s e s   r e s i s t a n c e   to   b u c k l i n g .   An  X - s h a p e d   e m -  

b o s s m e n t  2 0 ,   c o n s i s t i n g   of  two  g r o o v e s   c r o s s i n g   a t   a n  

a n g l e   of  45  to  75  d e g r e e s ,   shown  in  F i g .   5  is  p a r t i c u -  



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

work  on  t h e   s k i d   w h e n ,   f o r   e x a m p l e ,   e m e r g e n c y   b r a k e s  

a r e   p u t   on  d u r i n g   t r a n s p o r t a t i o n .   The  s h a p e   and  i n t e r -  

v a l s   of  e m b o s s m e n t s   may  be  f r e e l y   d e t e r m i n e d   so  l o n g   a s  

t h e y   can   p r o v i d e   a d e q u a t e   s t r e n g t h   to   p r e v e n t   s a i d   w a l l  

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

F i g .   6  shows   s t i l l   a n o t h e r   e m b o d i m e n t   of   t h i s   i n -  

v e n t i o n .   The  t o p   24  of  a  s k i d   23  is  a r c h e d   u p w a r d .  

When  a  h e a v y   l o a d   l i k e   a  b u n d l e   of  s t e e l   s h e e t s   i s  

p l a c e d   on  t h e   s k i d   23,   t h e   a r c h e d   t o p   24  s u p p o r t s   t h e  

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

l o w i n g   t h e   l o a d   to  be  t i g h t l y   f a s t e n e d   to  t h e   s k i d   2 3 .  

Even  i f   t h e   j o i n t   b e t w e e n   t h e   t o p   24  and  a  s i d e w a l l   25  

i s   n o t   s m o o t h l y   c u r v e d   b u t   s q u a r e ,   t h e   l o a d   i s   k e p t   o u t  

of   c o n t a c t   w i t h   t h e   a n g u l a r   c o r n e r   s i n c e   i t   i s  

s u p p o r t e d   by  t h e   e l a s t i c a l l y   d e f o r m i n g   a r c h e d   t o p   2 4 .  

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

f r e e .   T h i s   a d v a n t a g e   is  p a r t i c u l a r l y   i m p o r t a n t   w h e n  

a r t i c l e s   a r e   p l a c e d   on  s k i d s   in  a  b a r e   s t a t e .  

As  shown  in  F i g .   6,  t h e   r a t i o   of  t h e   h e i g h t   o f  

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

1 : 1 0   and  1 : 3 0 ,   v a r y i n g   a c c o r d i n g   to  t h e   s i z e   of  s k i d .  

The  u p w a r d   b u l g i n g   t o p   24  e l a s t i c a l l y   s u p p o r t s   t h e   l o a d  

m o u n t e d   on  t h e   s k i d ,   w i t h o u t   i n d u c i n g   s t r e s s   c o n c e n t r a -  

t i o n   a n d ,   t h e r e f o r e ,   i n d e n t i n g   or  o t h e r w i s e   d a m a g i n g  



t h e   a r t i c l e s   u n d e r   p r e s s u r e .   I f   t h e   h - t o - a   r a t i o  

e x c e e d s   1 : 1 0 ,   a  c o n t a c t   i n d e n t a t i o n   r e s u l t s   f r o m  

s t r e s s   c o n c e n t r a t i o n .   When  t he   r a t i o   is   s m a l l e r  

t h a n   1 : 3 0 ,   on  t h e   o t h e r   h a n d ,   a r t i c l e s   t h a t   a r e   a p t   t o  

w a r p   may  b e n d   or  g e t   d a m a g e d   u n d e r   t h e i r   own  w e i g h t   a t  

t h e   c o r n e r s   on  b o t h   s i d e s   of  t he   t op   2 4 .  

F i g .   7  shows   a  s k i d   a s s e m b l y   27  c o n s i s t i n g   o f  

s k i d s   11  shown  in  F i g .   1  and  s k i d s   23  shown  in  F i g .   6 .  

In  t h e   s k i d   a s s e m b l y   27,   t h r e e   s k i d s   23  a r e   p l a c e d   o n  

and  f a s t e n e d   t o ,   by  w e l d i n g   or  o t h e r   m e t h o d ,   two  s k i d s  

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

v a l .   The  t o p   12  of  t h e   s k i d   11  i s   f l a t   so  t h a t   t h e  

s k i d   23  r e s t s   s e c u r e l y   t h e r e o n   a t   an  i n t e r s e c t i o n .   T h e  

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

a r c h e d   t o p   24  of  t h e   s k i d   23  p l a c e d   a t o p .  

T h i s   s k i d   a s s e m b l y   27  is  c a p a b l e   of  s u p p o r t i n g   a  

h e a v i e r   l o a d   t h a n   i n d i v i d u a l   s k i d s   t h a t   a r e   u s e d   i n   a n  

u n a s s e m b l e d   or   an  u n f a s t e n e d   f o r m .  

F i g .   8  shows  y e t   a n o t h e r   e m b o d i m e n t   of  t h i s   i n -  

v e n t i o n .   A  s k i d   29  in  F i g .   8  is  s i m i l a r   to  t h e   o n e  

shown  in  f i g .   6  e x c e p t   t h a t   a  l o n g i t u d i n a l ,   i n t e r n a l l y  

p r o j e c t i n g   g r o o v e   31  i s   f o r m e d   a t   t h e   b o t t o m   3 0 .  

As  s h o w n   in   F i g .   9,  t h i s   s k i d   29  i s   p a r t i c u l a r l y  c o n -  

v e n i e n t   f o r   s t o r i n g  a n d   t r a n s p o r t i n g   s e v e r a l   b u n d l e s   o f  

a r t i c l e s   p i l e d   one  on  t h e   o t h e r .   The  b a n d   3  s t r a p p i n g   t h e  l o w e r  



b u n d l e   1  is   a l l o w e d   to  p r o j e c t   u p w a r d   s l i g h t l y ,   n a m e l y  

by  an   a m o u n t   a p p r o x i m a t e l y   e q u a l   to  t h e   t h i c k n e s s   o f  

t h e   band   3.  T h i s   p r o j e c t i o n   p r e v e n t s   t h e   f l a t - b o t t o m e d  

s k i d   f a s t e n e d   to  t h e   u p p e r   b u n d l e   f rom  s l i p p i n g .   W i t h  

t h e   band   3  s t r a p p i n g   t h e   u p p e r   b u n d l e   1  f i t t i n g   in  t h e  

g r o o v e   31  of  t h e   u p p e r   s k i d   29,   t h e   s k i d   29  r e s t s   s e -  

c u r e l y   on  t h e   b u n d l e   1 .  

F i g .   10  shows   a  s k i d   33  t h a t   i s   s i m i l a r   to  t h e  

one  shown  in  F i g .   1  e x c e p t   t h a t   a  s l i p - p r o o f   c o a t i n g   3 5  

i s   p r o v i d e d   on  t he   t op   s u r f a c e   34  t h e r e o f .   E s p e c i a l l y  

when  a  b u n d l e   of  a r t i c l e s   is   s u b j e c t e d   to  s e v e r e  

v i b r a t i o n s   d u r i n g   t r a n s p o r t a t i o n ,   t h e   b u n d l e   i s   l i k e l y  

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

The  s k i d   33  w i t h   t he   s l i p - p r o o f   c o a t i n g   35  is  s u i t e d  

to   use   in  r o u g h   t r a n s p o r t a t i o n .   A  s i m i l a r   s l i p - p r o o f  

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

s k i d .   S u c h  a   s k i d   w i l l   n o t   s l i p   o v e r   t h e   f l o o r   o n  

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

t r a n s p o r t a t i o n   on  v e s s e l s   and  t h e   l i k e .  

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

m i x t u r e   of  an  a b r a s i v e ,   w h i c h   c o n s i s t s   of  one  or  m o r e  

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

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

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

o r g a n i c   a d h e s i v e   l i k e   w a t e r   g l a s s .   Such  a  m i x t u r e   i s  



a p p l i e d   to  t h e   a r c h e d   t op   of   t h e   s k i d   e i t h e r   d i r e c t l y  

or   i n d i r e c t l y  b y   a t t a c h i n g   a  p a p e r   t a p e   on  w h i c h   t h e  

m i x t u r e   i s   s p r e a d .  

B a s e d   on  t h e   r e s u l t s   of   e x p e r i m e n t s   c o n d u c t e d   b y  

t h e   i n v e n t o r ,   t h e   s t r e n g t h   of  t h e   s t e e l   s k i d s   a c c o r d i n g  

to  t h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d   in  t h e   f o l l o w i n g .  

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

s k i d s   a c c o r d i n g   to  t h i s   i n v e n t i o n   w i t h   t h a t   of   c o n v e n -  

t i o n a l   s k i d s .   In  F i g .   11 ,   r e f e r e n c e   c h a r a c t e r   A  d e s i g -  

n a t e s   an  o r d i n a r y   s q u a r e   s k i d ,   B  a  s q u a r e   s k i d   h a v i n g  

an  a r c h e d   t o p ,   C  a  s q u a r e   s k i d   w i t h   s i d e w a l l s   h a v i n g  

i n w a r d l y   p r o j e c t i n g   embossments,   and  D a  square   sk id   w i t h  

an  a r c h e d   t o p   and  s i d e w a l l s   h a v i n g   i n w a r d l y   p r o j e c t i n g  

embossments .   All   s k i d s   shown  in  F i g .   11  a r e   50  mm  h i g h ,  

50  mm  w i d e ,   and  240  mm  l o n g ,   made  by  b e n d i n g   1 .6   mm 

t h i c k   h o t - r o l l e d   s t e e l   s h e e t s   c o n f o r m i n g   to  J I S   G  3 1 0 1 ,  

SS41  ( R o l l e d   S t e e l   f o r   G e n e r a l   S t r u c t u r e ,   t h e   J a p a n e s e  

I n d u s t r i a l   S t a n d a r d s )   i n t o   s q u a r e - p i p e - l i k e   f o r m .   T h e  

a r c h e d   c r o w n   a t   t h e   t o p   of  s k i d s   B  a n d   D  is   3  mm  i n  

h e i g h t .   On  e a c h   w a l l   of  s k i d s   B  a n d   D  a r e   p r o v i d e d   s i x  

e m b o s s m e n t s ,   e a c h   3  mm  d e e p ,   40  mm  l o n g   and  20  

mm  w i d e .  

The  d i m e n s i o n s   ( e x c e p t   t h e   l e n g t h )   of  t h e   s k i d s  

a r e   s i m i l a r   to  t h o s e   of  t y p i c a l   s k i d s   p u t   to  p r a c t i c a l  

u s e .   F i g .   11  shows   t h e   c o l l a p s e   l o a d   p e r   m e t e r   o f  



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

e x a m i n e d   b y  u n i f o r m l y   a p p l y i n g   a  l o a d   on  t h e   t o p   t h e r e -  

o f .   The  t e s t   was  r e p e a t e d   10  t i m e s   on  e a c h   t y p e   o f  

s k i d ,   and  t h e   g r a p h   s h o w s   t h e   maximum  and  min imum  l o a d s  

u n d e r   w h i c h   t h e   s k i d   c o l l a p s e d .   As  shown  in  F i g .  1 1 ,  

s k i d   A  c o l l a p s e d   u n d e r   a  l o a d   r a n g i n g   b e t w e e n   a p p r o x i -  

m a t e l y   12  t /m  and  14  t / m .   S k i d   B  w i t h   an  a r c h e d   t o p  

e x h i b i t e d   s u b s t a n t i a l l y   t h e   same  r e s u l t   as  s k i d   A .  

S k i d s   C  a n d  D   p r o v e d   to  h a v e   much  h i g h e r   c o l l a p s e .  

s t r e n g t h s   t h a n   s k i d s   A  and  B.  G e n e r a l l y ,   t h e   m a x i m u m  

a l l o w a b l e   l o a d   of  a  s k i d   is  e s t i m a t e d   by  a p p l y i n g   a  

s a f e t y   f a c t o r   of  2,  so  t h e   maximum  a l l o w a b l e   l o a d   f o r  

t h e   s k i d s   a c c o r d i n g   to  t h i s  i n v e n t i o n   b e c o m e s   15  t / m .  

T h i s   c o l l a p s e   s t r e n g t h   i s   more   t h a n   t w i c e  a s  g r e a t  

a s   t h a t   of  c o n v e n t i o n a l   s q u a r e - p i p e   s k i d s .  

Load  was  a p p l i e d   on  a  s k i d   h a v i n g   an  a r c h e d   t o p .  

F i g .   12  shows   t h e   r e l a t i o n s h i p   b e t w e e n   t h e   l o a d   a p -  

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

t h e   l o a d   had  b e e n   r e l e a s e d .   F i g .   12  a l s o   shows   t h e  

l o a d   p e r   m e t e r   of  s k i d   l e n g t h .   The  s k i d   u s e d   was  o f  

t h e   same  d i m e n s i o n s   as  t h o s e   shown  in  F i g .   11:   50  mm  i n  

h e i g h t   and  w i d t h ,   1 . 6   mm  in  w a l l   t h i c k n e s s ,  3   mm  i n  

,  c r o w n   h e i g h t ,   and  3  mm  in  e m b o s s m e n t   d e p t h .  

As  w i l l   be  e v i d e n t   f rom  F i g .   12,  t h e   a r c h e d   t o p  

of   t h e   e m b o s s e d   s k i d   r e m a i n e d   u n f l a t t e n e d   e v e n   when  t h e  



maximum  a l l o w a b l e   l o a d   of   15  t / m ,   c a l c u l a t e d   p r e v i o u s -  

l y ,   was  a p p l i e d ,   w i t h   t h e   c r o w n   h e i g h t   d e c r e a s i n g   o n l y  

to  a p p r o x i m a t e l y   h a l f .   P r a c t i c a l l y ,   t h e   c rown   h e i g h t  

may  be  a l l o w e d   to  d e c r e a s e   to  a p p r o x i m a t e l y   o n e - t h i r d  

of   t h e   o r i g i n a l   h e i g h t .   By  c o n t r a s t ,   t h e   a r c h e d   t o p  o f  a n  

e m b o s s m e n t - f r e e   sk id   b e c a m e   t o t a l l y   f l a t   u n d e r   a  m u c h  

l i g h t e r   l o a d   of   6 . 7   t / m .  

The  s k i d   a s s e m b l y   shown  in  F i g .   7  is  w i d e l y   a p -  

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

t h e   l i k e .   The  maximum  a l l o w a b l e   l o a d   a p p l i c a b l e   o n  

t h i s   s k i d   a s s e m b l y   d e p e n d s   upon  t h e   c o l l a p s e  

s t r e n g t h   a t   t h e   i n t e r s e c t i o n   w h e r e   t h e   s k i d   11  c r o s s e s  

t h e   s k i d   23 .   F i g .   13  c o m p a r e s   t h e   c o l l a p s e   s t r e n g t h  

of   c o n v e n t i o n a l   s q u a r e - p i p e   s k i d   a s s e m b l y   E  w i t h   t h a t  

o f   s k i d   a s s e m b l y   F  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  

d i m e n s i o n s   and  m a t e r i a l   of  t h e   i n d i v i d u a l   s k i d s   a r e   t h e  

s a m e   as  t h o s e   of   t h e   s k i d s   shown  in  F i g .   11.   T h e  

c o l l a p s e   l o a d   s h o w n  i s   t h a t   w h i c h   is  a p p l i e d   on  e a c h  

i n t e r s e c t i o n .  

As  w i l l   be  e v i d e n t   f rom  F i g .   13,  s k i d   a s s e m b l y   F  

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

l o a d   of   a p p r o x i m a t e l y   6 .6   t o n s ,   w h i l e   s k i d   a s s e m b l y   E 

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

a p p r o x i m a t e l y   2 .8   t o n s .   Wi th   t h e   a f o r e m e n t i o n e d   s a f e t y  

f a c t o r   of  2  in  m i n d ,   t h e   c o l l a p s e   l o a d   a p p l i c a b l e   o n  



e a c h   i n t e r s e c t i o n   of  s k i d   E  i s   3 . 3   t o n s ,   w h i l e   t h a t   o n  

s k i d   F  i s   1 .4   t o n s .   T h i s   means   t h a t   t h e   s k i d   a s s e m b l y  

a c c o r d i n g   to  t h i s   i n v e n t i o n   can   w i t h s t a n d  m o r e   t h a n  

t w i c e   t h e   l o a d   of  c o n v e n t i o n a l   o n e s .   In  o t h e r  

w o r d s ,   t h e   s k i d   a s s e m b l y   of  t h i s   i n v e n t i o n   can   be  m a d e  

t h a t   much  l i g h t e r .  



(1)  A  m e t a l   s k i d   f o r   b u n d l i n g   w h i c h   c a n   be  a r r a n g e d   p a r a l l e l  

to  a t   l e a s t   a n o t h e r   s k i d   to  s u p p o r t   a  b u n d l e   o f  

a r t i c l e s   and  f a s t e n e d   to  t h e   b u n d l e   by  a  s t r a p   or  w i r e ,  

h a v i n g   a  s u b s t a n t i a l l y   s q u a r e - p i p e - l i k e   s h a p e   made  of   a  

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

n a l l y   e x t e n d i n g   t o p   a d a p t e d  t o   come  i n to   c o n t a c t   w i t h   t h e  

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

d e s c e n d i n g   f rom  e a c h   s i d e   of  t h e   t o p ,   and  a  b o t t o m  

e x t e n d i n g   p a r a l l e l   to  t h e   t o p ,  s a i d   s i d e w a l l   h a v i n g   a  

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

e x t e n d i n g   a t   l e a s t   v e r t i c a l l y   or  d i a g o n a l l y ,   t h e   s k i d  

h a v i n g   a  l e n g t h   s u b s t a n t i a l l y   e q u a l   to  t h e   d i s t a n c e   b e -  

t w e e n   b o t h   s i d e s   of  t h e   b u n d l e   t h a t   is   p l a c e d   on  t h e  

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

s t r a p   or  w i r e   i s   p a s s e d .  

(2)  A  m e t a l   s k i d   f o r   b u n d l i n g   a c c o r d i n g   to  c l a i m  

1  w h i c h   has   an  u p w a r d l y   a r c h e d   t o p .  

(3)  A  m e t a l   s k i d   f o r   b u n d l i n g   a c c o r d i n g   to  c l a i m  

1  w h i c h   has   an  i n w a r d l y   p r o j e c t i n g   l o n g i t u d i n a l   g r o o v e  

a t   i t s   b o t t o m  .  

(4)  A  m e t a l   s k i d   f o r   b u n d l i n g   a c c o r d i n g   to  c l a i m  

1  w h i c h   has   a  s l i p - p r o o f   c o a t i n g   on  t h e   s u r f a c e   of  i t s  

t o p .  



(5)  A  m e t a l   s k i d   f o r   b u n d l i n g   a c c o r d i n g   to  c l a i m  

1  w h i c h   has   a  s l i p - p r o o f   c o a t i n g   on  t he   s u r f a c e   o f  i t s  

b o t t o m .  

(6)  A  s k i d   a s s e m b l y   c o m p r i s i n g   f i r s t   and  s e c o n d  

s k i d s   e a c h   h a v i n g   a  s u b s t a n t i a l l y   s q u a r e - p i p e - l i k e  

s h a p e   made  of  a  m e t a l   s h e e t   c o n s i s t i n g   of  a  h o r i z o n -  

t a l l y   and  l o n g i t u d i n a l l y   e x t e n d i n g   t op   a d a p t e d   to  c o m e  

in  c o n t a c t   w i t h   t h e   b u n d l e   p l a c e d   t h e r e o n ,   a  s i d e w a l l  

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

and  a  b o t t o m   e x t e n d i n g   p a r a l l e l   to  t he   t o p ,   s a i d  

s i d e w a l l   h a v i n g   a  s e r i e s   of  l o n g i t u d i n a l l y   a r r a n g e d   e m -  

bossments   e a c h   e x t e n d i n g   a t   l e a s t   v e r t i c a l l y   or  d i a g o n a l l y ,  

whereby  a   p l u r a l i t y   of  f i r s t   s k i d s ,   e a c h   h a v i n g   a  f l a t  

t o p ,   is  d i s p o s e d   p a r a l l e l   to  e a c h   o t h e r   a t   a p p r o -  

p r i a t e   i n t e r v a l s ,   and   a  p l u r a l i t y   of  s e c o n d  s k i d s ,   e a c h  

h a v i n g   an  u p w a r d l y   a r c h e d   t o p ,   i s   d i s p o s e d   p a r a l l e l  

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

p e r p e n d i c u l a r   to  s a i d   f i r s t   s k i d s ,   and  the  f i r s t  a n d  s e c -  

ond  s k i d s   a r e   f a s t e n e d   to  e a c h   o t h e r   a t   t h e i r  

i n t e r s e c t i o n s .  
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