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©  Pneumatic  lift  pad. 
A  pneumatic  pad  (10)  comprises  reinforcement  fabrics 

(20,30)  of  parallel  cords  pre-formed  to  a  specific  radius 
through  the  edges  of  the  pad  and  press-vulcanized  to  a  very 
flat  pre-pressurized  configuration.  At  least  two  orthogonally 
oriented  reinforcement  fabrics  (20,30)  are  embedded  in  elas- 
tomer  and  have  lapped  ends  positioned  in  opposite  covers  of 
the  pad  such  that  each  cover  comprises  at  least  three  cord 
reinforcement  plys  two  of  which  are  oriented  orthogonally 
with  respect  to  the  other. 



B a c k g r o u n d   of  t h e   I n v e n t i o n  

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

d e v i c e s   and  more  p a r t i c u l a r l y   to  a  f l e x i b l e ,   e l a s t o m e r i c ,  

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

t i o n s   as  an  e x t r e m e l y   p o w e r f u l   and  e f f i c i e n t   p n e u m a t i c  

l i f t   pad  or  j a c k .   The  i n v e n t i o n   d i s c l o s e s   a  p r e s s  

mo lded   pad  s t r u c t u r e   wh ich   r e s u l t s   in  a  v e r y   low  p r o f i l e d  

p r e - i n f l a t i o n   d e v i c e   t h a t   may  be  p o s i t i o n e d   in  c o n f i n e d  

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

f u n c t i o n .  

P n e u m a t i c   l i f t   pads   of  t he   t y p e   a l l u d e d   to  a r e  

known  and  u s e d   in   t he   a r t ,   t h e r e   b e i n g   v a r i o u s   t y p e s   a n d  

c o n f i g u r a t i o n s   a v a i l a b l e   w h i c h   a t t e m p t   to  meet   t he   n e e d s  

a n d  r e q u i r e m e n t s   demanded   of  t h i s   t y p e   d e v i c e .   E x e m p l a r y  

of  t h e s e   a r e   l i f t   p a d s   d e s c r i b e d   and  i l l u s t r a t e d   i n  

U.  S.  P a t e n t s   to   T e z u k a   ( # 3 , 9 8 2 , 7 3 1 ) ;   O r n d o r f f ,   J r .  

( # 4 , 0 3 6 , 4 7 2 ) ;   and  V e t t e r   ( # 4 , 0 6 7 , 5 4 4   and  # 4 , 1 4 3 , 8 5 4 ) .  

T h i s   i n v e n t i o n   p r o v i d e s   an  i m p r o v e m e n t   in  t he   s t a t e  

of  the   p n e u m a t i c   l i f t   pad  a r t   by  t he   p r o v i s i o n   of  a  

p r e s s - m o l d e d   d e v i c e   t h a t :   e x h i b i t s   a  v e r y   low  p r o f i l e  

when  in  i t s   n o n - i n f l a t e d   c o n d i t i o n ,   p r o v i d e s   a  h i g h  

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

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

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

r e s i s t a n t ,   and  has   a  p a t t e r n e d   e x t e r i o r   s u r f a c e   f o r  

a g g r e s s i v e   n o n - s l i p   s t a b i l i t y .   F u r t h e r ,   the   p n e u m a t i c  

pad  o f  t h e   p r e s e n t  i n v e n t i o n   i s   c h a r a c t e r i z e d   by  a  

m o l d e d - i n   p o s i t i o n i n g   l o c a t o r   in  t h e   c o v e r   p ly   t h a t   i s  

of  a  c o n t r a s t i n g   c o l o r   f o r   e a s e   in  p o s i t i o n i n g   of  t h e  

pad  in  c o n f i n e d   s p a c e s .  

B r i e f   D e s c r i p t i o n   of  the   D r a w i n g s  

V a r i o u s   a s p e c t s   and  a d v a n t a g e s   of  the   i n v e n t i o n  

w i l l   be  b e t t e r   u n d e r s t o o d   f rom  a  c o n s i d e r a t i o n   of  t h e  

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



in  t he   s e v e r a l   f i g u r e s   in   w h i c h   l i k e   p a r t s   b e a r   l i k e  

r e f e r e n c e   n u m e r a l s   and  in  w h i c h :  

F i g u r e   1  i s   a  p l a n   v i ew   of  t he   t o p s i d e   or  t he   b o t t o m  

s i d e ,   b o t h   s i d e s   b e i n g   i d e n t i c a l ,   of  t he   p n e u m a t i c   l i f t  

pad  c o m p r i s i n g   t he   i n v e n t i o n ;  

F i g u r e  2   i s   an  e l e v a t i o n a l   v i e w ,   in  s e c t i o n   as  m a y  

be  t a k e n   on  l i n e   2-2  of  F i g u r e   1,  w i t h   t h e   v a r i o u s   p l y s  

s e p a r a t e d   f o r   e a s e   in   i l l u s t r a t i n g   t he   p r e - c u r e d   p l y  

o r i e n t a t i o n   of  t he   l a m i n a t e d   p a d  s t r u c t u r e ;  

F i g u r e   3  i s   an  e l e v a t i o n a l   v i ew   s i m i l a r   to   F i g u r e  

2,  in  s e c t i o n   and  as  may  be  t a k e n  o n   l i n e   3-3  of  F i g u r e  

1,  i l l u s t r a t i n g   the   p r e - c u r e d   p l y   o r i e n t a t i o n   of  t h e  

s t r u c t u r e ;  

F i g u r e   4  i s   a  p a r t i a l   e l e v a t i o n a l   v i e w ,   in  s e c t i o n ,  

of  t h e   s t r u c t u r a l   c o m p o n e n t s   shown  in  F i g .   2  upon   b e i n g  

p r e s s   v u l c a n i z e d   and  p a r t i a l l y   i n f l a t e d ;  

F i g u r e   5  d i a g r a m a t i c a l l y   i l l u s t r a t e s   t he   a r r a n g e -  

ment   of  t h e   r e i n f o r c e m e n t   c o r d   f a b r i c   p l y s ;  

F i g u r e   6  i s   a  p e r s p e c t i v e   v i e w ,   p a r t i a l l y   b r o k e n  

away  and  p a r t i a l l y   in  s e c t i o n ,   i l l u s t r a t i n g   the   v a l v e  

m o u n t i n g   w i t h i n   the   s t r u c t u r e   of  t h e   pad ;   a n d  

F i g u r e   7  i s   a  d i a g r a m a t i c   p l a n   v i ew   of  t he   c o r n e r  

v a l v e   m o u n t i n g   i l l u s t r a t e d   in   F i g .   6  s h o w i n g   t he   r e i n -  

f o r c e m e n t   c o r d   o r i e n t a t i o n   r e l a t i v e   to  t he   v a l v e .  

D e t a i l e d   D e s c r i p t i o n   of  t h e   I n v e n t i o n  

R e f e r r i n g   to  the   d r a w i n g s ,   a  p n e u m a t i c   pad  in  a c c o r -  

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

r e f e r e n c e   n u m e r a l   10,  w h i c h   pad  10  i s   a  m u l t i - p l y  

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

s q u a r e   or  r e c t a n g u l a r   c o n f i g u r a t i o n .   Whi l e   i t   w i l l   b e  

r e c o g n i z e d   t h a t   o t h e r   g e o m e t r i c   s h a p e s   may  be  a p p l i e d   t o  

t he   pad  10  and  t h e s e   a r e   c o n s i d e r e d   w i t h i n   t he   s c o p e   o f  

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



c o n d u c i v e   to  t he   m a n u f a c t u r i n g   p r o c e s s   and  t h e r e f o r e  

t h i s   d e s c r i p t i o n   w i l l   be  s p e c i f i c a l l y   d i r e c t e d   to  p n e u -  

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

With   p a r t i c u l a r   r e f e r e n c e   to  F i g s .   2,  3,  4  and  5 ,  

t h e   s t r u c t u r a l   c o m p o n e n t s   c o m p r i s i n g   the   pad  a r e  

c l e a r l y   i l l u s t r a t e d .   B a s i c a l l y   t h e   pad  s t r u c t u r e   c o m -  

p r i s e s   an  i n n e r   f l u i d   ( l i q u i d   o r - a i r )   i m p e r v i o u s   l i n e r   o r  

e n v e l o p e   12,  f i r s t   and  s e c o n d   co rd   f a b r i c   p l y s   20  and  3 0 ,  

an  o u t e r   e n v e l o p e   14,  and  a  v a l v e   1 6  ( s h o w n   in  F i g s .   1 

and  6)  f o r   p r e s s u r i z i n g   t h e   pad  10.  The  e l e m e n t s   o f  

l i n e r   12,  c o r d   f a b r i c   p l y s   20  and  30  and  o u t e r   e n v e l o p e  

14  a r e   a l l   common  to  two  i n t e g r a l l y   l a m i n a t e d   c o v e r s   11  

and  1 3  a s - i l l u s t r a t e d   in   F i g .   4 .  

The  i n n e r   l i n e r   12  i s   c o m p r i s e d   of  e l a s t o m e r i c   p l y  

s h e e t s   12a  and  12b,   t h e   s h e e t   12b  b e i n g   of  a  s m a l l e r  

d i m e n s i o n   t h a n   t he   s h e e t   12a  and  t h u s   p r o v i d i n g   a  l a p  

j o i n t   when  t he   p e r i p h e r a l   e d g e s   of  t he   s h e e t  1 2 a   a r e  

f o l d e d   o v e r   t he   s h e e t   12b .   B e c a u s e   the   p n e u m a t i c   pad  o f  

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

a  r e l e a s e   p a p e r   18  a r e   i n s e r t e d   b e t w e e n   t he   l i n e r   s h e e t s  

12a  and  12b  to  m a i n t a i n   s e p a r a t i o n   of  the   two  upon  v u l -  

c a n i z a t i o n .   Thus ,   upon   b e i n g   v u l c a n i z e d ,   an  e n c l o s e d  

e n v e l o p e   12  i s   f o r m e d   by  t h e   s h e e t s   12a  and  12b.   S t r i p s  

of  gum  e l a s t o m e r   12c  may  a l s o  b e   p r o v i d e d   and  l a i d   i n  

a l o n g   the   p e r i p h e r y   of  t h e   r e l e a s e  p a p e r   18  to  m a i n t a i n  

a  u n i f o r m   t h i c k n e s s   of  t h e   l i n e r   12  when  a  v a l v e   16  i s  

p o s i t i o n e d   in  one  of  t h e   c o r n e r s   as  i l l u s t r a t e d   in  F i g s .  

1  and  6 .  

The  co rd   f a b r i c   p l y s   20  and  30  a re   made  s i m i l a r i l y  

to  a  t i r e   co rd   f a b r i c   and  t h e s e   may  be  of  m o n o f i l a m e n t s  

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

t e x t i l e s ,   or  g l a s s   e m b e d d e d   in  a  s u i t a b l e   e l a s t o m e r   t o  

m a i n t a i n   a  p a r a l l e l   o r i e n t a t i o n   b e t w e e n   a d j a c e n t   c o r d s .  

S t e e l   w i r e ,   n y l o n ,   p o l y e s t e r ,   or  a r a m i d   a r e   t he   p r e f e r r e d  

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



f o r   t h e s e   p a d s .   The  c o r d   f a b r i c s   20  and  30  a r e   made  i n  

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

c u l a r   pad  s i z e   and  t h e s e   s h e e t s   a r e   f o l d e d   in  a  p r e s s  

b r a k e   s u c h   as  to  i m p a r t   a  s p e c i f i c   r a d i u s   R  to  t h e   c o r d s  

p r i o r   to  f a b r i c a t i o n   of  t h e   pad  s t r u c t u r e .   For  e x a m p l e  

the   f a b r i c   may  be  f o l d e d   s u c h   t h a t   a  bend  r a d i u s   R  o f  

4 - 2 0   mm  i s   e f f e c t e d   to  t he   c o r d s   and  t he   e n d s   a r e   o v e r -  

l a p p e d   to  a t   l e a s t   75%  of  t he   l e n g t h  o f   f a b r i c   b e t w e e n  

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

ing   t o g e t h e r   of  the   o v e r l a p p i n g   f a b r i c   so  t h a t   i t   may  b e  

s t o r e d   f o r   l a t e r   u s e .   The  bend   r a d i u s   R  w i l l   t h u s  

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

c u r e   o p e r a t i o n s .   As  i l l u s t r a t e d ,   t h e  c o r d   f a b r i c   2 0  

c o m p r i s e s   i n d i v i d u a l   c o r d s  2 2   f o l d e d   s u c h   t h a t   i t  

s u r r o u n d s   t h e   i n n e r l i n e r   12,  t h e   e n d s   of  t he   c o r d s   2 2  

s t a r t i n g   and  e n d i n g   a  s h o r t   d i s t a n c e   in  f rom  the   edge   o f  

t he   i n n e r l i n e r .   In  t h i s   c o n f i g u r a t i o n ,   t he   c o r d   f a b r i c  

20  i s   s i n g l e   p l y   in  one  c o v e r   of  t h e   pad  b u t   i t   i s  

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

f a b r i c   30  i s   f o l d e d   s u c h   t h a t   i n d i v i d u a l   c o r d s   32  e x h i b i t  

a  r a d i u s   R  in  t h e   a r e a   of  t he   f o l d   and  t h i s   f a b r i c   i s  

a p p l i e d   a b o u t   t h e   c o r d   f a b r i c   20  s u c h   t h a t   t he   c o r d s   3 2  

a r e   o r t h o g o n a l   to  t he   c o r d s   22.  The  c o r d   f a b r i c   3 0  

h o w e v e r   i s   a p p l i e d   o p p o s i t e l y   to   t h e   c o r d   f a b r i c   20,  t h a t  

i s ,   i t   i s   a p p l i e d   s u c h   t h a t   t he   l a p p e d   ends   a re   p o s i -  

t i o n e d   in   t h e   o p p o s i t e   c o v e r   t h a n   t he   l a p p e d   ends   of  t h e  

c o r d   f a b r i c   20.  In  t h i s   m a n n e r   t h e   c o r d   f a b r i c   30  p r o -  
v i d e s   a  s i n g l e   p l y   in  one  c o v e r   w h e r e   t he   c o r d   f a b r i c   2 0  

is   d o u b l e   p l y   and  p r o v i d e s   a  d o u b l e   p l y   in  the   o p p o s i t e  

c o v e r   w h e r e   t he   c o r d   f a b r i c   20  i s   s i n g l e   p l y .   T h e  

o r i e n t a t i o n   of  t he   c o r d   f a b r i c s   20  and  30  c o m b i n e   t o  

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

the   c o v e r s   11  and  13  of  t he   p n e u m a t i c   pad  10.  M o r e  

s i m p l y   s t a t e d   t h e r e   a r e   two  s u b s t a n t i a l l y   c o m p l e t e   p l y s  
of  c o r d   f a b r i c   20  and  one  p l y   of  c o r d   f a b r i c   30  in  o n e  

c o v e r   of  t h e   pad  w h i l e   t h e r e   a r e   two  s u b s t a n t i a l l y   c o m -  

p l e t e   p l y s   of  c o r d   f a b r i c   30  and  one  p l y   of  c o r d   f a b r i c  



20  i n  t h e   o p p o s i t e   c o v e r   of  t he   pad  and  the   c o r d s   22  a r e  

o r i e n t e d   o r t h o g o n a l l y   to  the   c o r d s   3 2 .  

Whi l e   a t   l e a s t   t h r e e   c o r d   f a b r i c   p l y s   a r e   in  e v i -  

dence   in  wha t   w o u l d   c o m p r i s e   the   t op   c o v e r   11  and  b o t t o m  

c o v e r   13  of  t he   pad  10,  o n l y   a  s i n g l e   p l y   of  c o r d   f a b r i c  

would   be  p r o v i d e d   in  t he   edge  w a l l s   of  t h e   pad .   In  t h i s  

c i r c u m s t a n c e ,   c o r d   f a b r i c   i n s e r t s   24  a r e   p o s i t i o n e d  

l e n g t h w i s e   a l o n g   t he   l a t e r a l   e d g e s   b e t w e e n   the   i n n e r l i n e r  

e n v e l o p e   12  and  t h e   c o r d   f a b r i c   p l y s   20  and  30.  T h u s ,  

and  b e c a u s e   t h e   c o r d s   22  and  32  a r e   o r i e n t e d   v e r t i c a l l y  

in  the   edge   a r e a s   of  t he   pad,   t he   c o r d   f a b r i c   i n s e r t s  

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

i n  t h e   e d g e s   of  t h e   p a d .  

The  o u t e r   e n v e l o p e   14  c o m p r i s e s   a  c o v e r   p ly   s h e e t  

14a  and  a  c o v e r   p l y   s h e e t   14b  w h i c h   a r e   l a p   j o i n e d   a b o u t  

t h e i r   p e r i p h e r a l  e d g e s .   The  o u t e r   e n v e l o p e   14  i s   c o m -  

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

e x c e l l e n t   w e a t h e r   and  a b r a s i o n   r e s i s t a n c e   and  in  a d d i -  

t i o n   is   r e s i s t a n t   to   a  wide  r a n g e   of  c h e m i c a l s .   T h e  

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

s t r a t e d   in  F i g .   1  t h a t   p r o v i d e s   a  v e r y   h i g h   f r i c t i o n  

s u r f a c e .   W h i l e   t h e r e   a r e   many  t e x t u r e  c o n f i g u r a t i o n s  

t h a t   may  be  a p p l i e d ,   a p p l i c a n t s   have   f o u n d   t h a t   a  s m a l l  

b a s k e t w e a v e   p a t t e r n   26  p r o v i d e s   an  e x c e l l e n t   s l i p   r e -  

s i s t a n t   f r i c t i o n   s u r f a c e   to  t he   p n e u m a t i c   pad .   T h i s   i s  

of  c o u r s e   i m p o r t a n t   f o r   the   m a i n t e n a n c e   of  the   pad  i n  

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

B e c a u s e   the   l i f t   pad  of  t h i s  i n v e n t i o n   i s   a  p r e s s -  

molded   p r o d u c t ,   t h e   t e x t u r e   may  be  i m p a r t e d   to  t he   p a d  

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

l i n e r .   F u r t h e r ,   and  to  p r o v i d e   an  a i d  i n   p o s i t i o n i n g  

of  the   pad ,   t h e r e   i s   p r o v i d e d   a  h i g h   v i s i b i l i t y   l o c a t o r  

. embedded   in  e a c h   c o v e r   of  the   pad .   F i g .   1  i l l u s t r a t e s  

the   use   of  an  X - p a t t e r n   l o c a t o r   28  bu t   o t h e r s   s u c h   a s  

c o n c e n t r i c   c i r c l e s   or  a  b u l l s e y e   p a t t e r n   may  a l s o   b e  

a p p l i e d .   The  l o c a t o r   p a t t e r n   is   p r e f e r a b l y   c o m p r i s e d  



of  an  e l a s t o m e r   in  a  h i g h   c o n t r a s t   c o l o r   s u c h   as  f o r   e x -  

ample   y e l l o w   or  t h e   l i k e   t h a t   i s   i n t e g r a l l y   v u l c a n i z e d  

i n t o   the   c o v e r   e l a s t o m e r   of  t h e   p a d .   I t   w i l l   b e  

a p p r e c i a t e d   f r o m   t h e   f o r e g o i n g   t h a t   t h e   l o c a t o r   28  i s  

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

F i g u r e s   6  and  7  i l l u s t r a t e s   t he   v a l v e   m o u n t i n g  

w i t h i n   the   pad  s t r u c t u r e   and  as  shown  t h e   v a l v e   a s s e m b l y  

16  i s   a  s o l i d   m e t a l   f i t t i n g   of  b r a s s   or  the   l i k e   h a v i n g   a  

t a p e r e d   b u t t   end  16a  t h a t   i s   e m b e d d e d   in   t he   c o r n e r   e l a s -  

t o m e r   of  t h e   pad  s t r u c t u r e .   The  v a l v e   c o m p r i s e s   a  

s u b s t a n t i a l l y   t r i a n g u l a r   s h a p e d   b u t t   end  16a  h a v i n g   a  

n i p p l e   end  16b  t h a t   p r o t r u d e s   f r o m   t h e   c o r n e r   of  t he   p a d .  

I n t e g r a l   w i t h   t h e   n i p p l e   i s   a  hex  16c  h a v i n g   i n t e r n a l  

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

p r e s s u r e   a i r   f o r   i n f l a t i o n   of  t he   p a d .   The  v a l v e   u n i t  

16  i s   f i r m l y   s e a t e d   w i t h   t h e   b a s e   end  16a  t a p e r i n g   t o  

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

t h i s   c o n f i g u r a t i o n   may  no t   be  e a s i l y   p u l l e d   ou t   of  t h e  

pad  e l a s t o m e r   by  r e a s o n   of  t h e   c r o s s e d   c o r d s   2 2 , 3 2   a s  

i l l u s t r a t e d   d i a g r a m a t i c a l l y   in   F i g .   7.  In  o r d e r   t o  

f u r t h e r   embed  t h e   v a l v e   16  in   e l a s t o m e r ,   wedge  s t r i p s  

40  may  be  p o s i t i o n e d   a l o n g   e i t h e r   s i d e   o f  t h e   b u t t   e n d  

16a.   As  i n d i c a t e d   by  the   g h o s t   l i n e   s h o w i n g   of  t h e  

c o r n e r   p o r t i o n   of  t he   i n n e r l i n e r   s h e e t   12b  t h e  v a l v e   1 6  

is   p o s i t i o n e d   b e t w e e n   the   i n n e r l i n e r   s h e e t s   12a  and  1 2 b  

p r i o r   to  v u l c a n i z a t i o n .  

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

a p p l i c a n t s   e n v i s i o n   t h a t   in  some  a p p l i c a t i o n s   a d d i t i o n a l  

c o r d   f a b r i c   p l y s   may  be  d e s i r e d .   In  t h i s   c i r c u m s t a n c e ,  

a d d i t i o n a l   f l a t   s h e e t s   may  be  a p p l i e d   to  the   c o v e r s   1 1  

a n d  1 3   p r i o r   to  a p p l i c a t i o n   of  t he   c o v e r   p l y s   14a  and  1 4 b .  

F u r t h e r ,   and  to  p r o v i d e   i n c r e a s e d   s t r e n g t h e n i n g   of  t h e  

i n n e r l i n e r   12,  s q u a r e   woven  f a b r i c   i n s e r t s   34  may  be  i n -  

s e r t e d   l a t e r a l l y   to  c o v e r   t h e   edge   a r e a s   as  i l l u s t r a t e d  

by  the   d a s h - d o t t e d   l i n e   s h o w i n g   in   F i g .   4.  The  p u r p o s e  
of  t h e   s q u a r e   woven  c l o t h   i s   to   c o n t a i n   the   l i n e r  



e l a s t o m e r   12  upon  b e i n g   i n f l a t e d   u n d e r   h i g h   p r e s s u r e s  
and  to  l i m i t   s p l i t t i n g   of  t h e   i n n e r l i n e r   e l a s t o m e r   a n d  

p o s s i b l e   l o s s   of  pad  i n t e g r i t y   by  m i g r a t i o n   of  t h e   i n -  

f l a t i o n   f l u i d   i n t o   t he   l a m i n a t e d   s t r u c t u r e .  

Thus ,   i t   w i l l   be  a p p r e c i a t e d   by  t h o s e   k n o w l e d g e a b l e  

in  t he   l i f t   pad  a r t   t h a t   a p p l i c a n t s   have  p r o v i d e d   a n  

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

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

m e n t s   and  d e t a i l s   have   b e e n   shown  f o r   t he   p u r p o s e   o f  

i l l u s t r a t i n g   the   i n v e n t i o n ,   i t   w i l l   be  a p p a r e n t   to  t h o s e  

s k i l l e d   in  the   a r t   t h a t   v a r i o u s   c h a n g e s   and  m o d i f i c a -  

t i o n s   may  be  made  t h e r e i n   w i t h o u t   d e p a r t i n g   f rom  t h e  

s p i r i t   or  s c o p e   of  t he   i n v e n t i o n .  



1.  A  p n e u m a t i c   l i f t   pad  c h a r a c t e r i z e d   by  two  s u b -  

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

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

m o u n t e d   in  a t   l e a s t   one  of  t h e   c o r n e r s   t h e r e o f   f o r   c o n n e c t i o n  

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

r i c   c o m p r i s e d   of  a  p l u r a l i t y   of  p a r a l l e l   c o r d s ,   s a i d   c o r d s  

b e i n g   c o n t i n u o u s   f r o m   one  c o v e r   t h r o u g h   two  o p p o s i t e   p e r i -  

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

and   o v e r l a p p i n g   f o r   t h e   s u b s t a n t i a l   l e n g t h   of  t h e , _ c o v e r   f r o m  

one  e d g e   to  t h e   o t h e r ;   a  s e c o n d   r e i n f o r c e m e n t   f a b r i c   c o m p r i s e d  

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

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

e d g e s   w i t h   t he   e n d s   t e r m i n a t i n g   in   t h e   o p p o s i t e   c o v e r   a n d  

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

e d g e   to   the   o t h e r ,   t h e   c o r d s   of  t h e   s e c o n d   r e i n f o r c e m e n t   f a b -  

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

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

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

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

l e a s t   t h r e e   r e i n f o r c e m e n t   c o r d   p l y s   and  t h e   c o r d s   of  two  o f  

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

o t h e r   of  t he   p l y s .  

2.  The  p n e u m a t i c   pad   as  s e t   f o r t h   in   C l a i m   1  f u r -  

t h e r   c h a r a c t e r i z e d   by  a t   l e a s t   one  a d d i t i o n a l   p l y   of  r e i n -  

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

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

l a t e r a l l y   a l o n g   t h e   e d g e   so  as  to   be  o r t h o g o n a l   to   t he   c o r d s  

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

t h e   e d g e s   f rom  c o v e r   to   c o v e r .  

3.  The  p n e u m a t i c   pad   as  s e t   f o r t h   in   C l a i m   1  c h a r -  
a c t e r i z e d   by  a  r a t i o   of  t h e   l a p p e d   r e i n f o r c e m e n t   f a b r i c   t o  
t h e   t o t a l   l e n g t h   b e t w e e n   t h e   o p p o s i t e   c o v e r   e d g e s   t h a t  i s  

g r e a t e r   t h a n   0 . 7 5 .  



4.  The  p n e u m a t i c   pad  as  s e t  f o r t h   in  C l a i m   1  

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

a c t e r i z e d   by  s t a e l .  

5.  The  p n e u m a t i c   pad  as  s e t   f o r t h   in   C l a i m   1 

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

a c t e r i z e d   by  s y n t h e t i c   y a r n s .  

6.  The  p n e u m e t i c   pad  a s  s e t   f o r t h   in   C l a i m   1 

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

a c t e r i z e d   by  s y n t h e t i c   m o n o f i l a m e n t s .  

7.  The  p n e u m a t i c   pad  as  s e t   f o r t h   in   e i t h e r   o f  

C l a i m   5  or  C l a i m   6  w h e r e i n   t he   c o r d s   a r e   c h a r a c t e r i z e d   b y  

n y l o n .  

8.  The  p n e u m a t i c   pad  as  s e t   f o r t h  i n   e i t h e r   C l a i m  

5  or  C l a i m  6   w h e r e i n   t h e   c o r d s   a r e   c h a r a c t e r i z e d   b y  

p o l y e s t e r .  

9.  The  p n e u m a t i c   pad  as  s e t   f o r t h   in   e i t h e r   C l a i m  

5  or   C l a i m   6  w h e r e i n   t h e   c o r d s   a r e   c h a r a c t e r i z e d   b y ' a r a m i d .  

10.   The  p n e u m a t i c   pad  as  s e t   f o r t h   in   C l a i m   1 

w h e r e i n   t h e   v a l v e   i s   c h a r a c t e r i z e d   by  a  n i p p l e   p o r t i o n   p r o -  

t r u d i n g   f r o m   a  c o r n e r   of  t h e   pad ,   e x t e r i o r l y   of  t h e   pad  a n d  

h a v i n g   a  hex  n u t   c o n n e c t o r   m o u n t e d   t h e r e o n  f o r   c o n n e c t i o n  

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

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

t h e   t a p e r   of  t h e   b a s e   b e i n g   s u b s t a n t i a l l y   p a r a l l e l   to   t h e  

e d g e s   of  t h e   pad  s u c h   t h a t   t he   c o r d s   of  t h e   f a b r i c   r e i n f o r c e -  

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

w i t h i n   t h e   pad  s t r u c t u r e .  

11.   The  p n e u m a t i c   pad  as  s e t   f o r t h   in  C l a i m   1  w h e r e -  
i n  t h e   r e i n f o r c e m e n t   f a b r i c s   a re   c h a r a c t e r i z e d   by  b e i n g  
f o l d e d   p r i o r   to   c u r i n g   of  t he   e l a s t o m e r   so  as  to   i m p a r t   a  

d e f i n i t e   r a d i u s   to   t h e   f a b r i c   c o r d s   in  t h e   a r e a   of  t h e  

pad  e d g e .  



12.  The  p n e u m a t i c   pad   a s  s e t   f o r t h   in   C l a i m  1 1  

c h a r a c t e r i z e d   by  r a d i i   of  t h e   c o r d s   a t   t h e   f o l d   of  a t  

l e a s t   4mm. 

13.   The  p n e u m a t i c   pad  as  s e t   f o r t h   in   C l a i m   1  w h e r e -  

in   t h e   c o v e r s   a r e   c h a r a c t e r i z e d  b y   a  h i g h   f r i c t i o n   e x t e r i o r  

s u r f a c e   t e x t u r e .  

14.  The  p n e u m a t i c   p a d  a s   s e t   f o r t h   i n  C l a i m   1  

c h a r a c t e r i z e d   by  a  h i g h   v i s i b i l i t y   p a t t e r n   e m b e d d e d   in   t h e  

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

15.   The  p n e u m a t i c   pad  as  s e t   f o r t h   in   C l a i m   1 4  

w h e r e i n   t h e   p a t t e r n  i s   c h a r a c t e r i z e d   by  an  X - p a t t e r n ,   t h e  

c e n t e r   of  w h i c h   c o i n c i d e s   w i t h   t h e   c e n t e r   of  t h e   p a d .  

16.   The  p n e u m a t i c   pad  as  s e t   f o r t h   in   C l a i m   1 4  

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

t h e   c e n t e r   of  w h i c h   c o i n c i d e s   w i t h   t h e   c e n t e r   of   t h e   p a d .  

. 
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