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@  Machine  for  lasting  side  portions  of  shoe  uppers. 

@  A  side  lasting  machine  has  a  last  support  (10),  on  which  a 
last  can  be  supported,  bottom  uppermost,  and  two  side  lasting 
assemblies  (16),  arranged  one  at  each  side  of  the  last  support. 
Each  assembly  (16)  comprises  a  plurality  of  lasting  fingers 
(46),  a  plurality  of  clamp  pads  (72),  disposed  each  beneath  a 
pair  of  the  fingers  (46)  and  mounted  for  limited  pivotal  move- 
ment  about  a  vertical  axis  (136),  and  a  plurality  of  lasting  bands 
(128),  depending  one  from  each  finger  (46)  and  interposed 
between  the  pads  (72)  and  shoe  upper.  In  operation,  as  the  fin- 
gers  (46)  move  inwardly,  the  bands  (128),  held  against  the  up- 
per  with  sufficient  pressure  to  allow  slip  between  the  bands 
(128)  and  pads  (72),  are  drawn  upwardly  and  the  upper  is  thus 
updrafted,  before  being  secured  to  the  insole.  In  the  rest  con- 
dition,  the  fingers  (46)  are  disposed  above  the  level  of  the  inso- 
le.  As  they  move  inwardly  they  also  move  downwardly  on  to  the 
shoe,  thus  avoiding  any  need  to  set  their  heightwise  position 
for  different  shoe  styles. 
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T h i s   i n v e n t i o n   i s   c o n c e r n e d   w i t h   a  m a c h i n e   f o r  

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

" s h o e "   w h e r e   u s e d   h e r e i n   i s   u s e d   g e n e r i c a l l y   as  i n d i c a t i n g  

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

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

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

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

w h i c h   an  u p p e r ,   t h e  s i d e   p o r t i o n s   of   w h i c h   a r e   to   b e  

l a s t e d ,   and  an  i n s o l e   a r e   p o s i t i o n e d ,   and  two  s i d e   l a s t i n g  

a s s e m b l i e s   a r r a n g e d   so  as  to   a c t   on  o p p o s i t e   s i d e   p o r t i o n s  

of  an  u p p e r   p o s i t i o n e d   on  a  l a s t   s u p p o r t e d   by  s a i d   s u p p o r t ,  

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

m e a n s ,   c o m p r i s i n g   a t   l e a s t   one  c l a m p   m e m b e r ,   m o v a b l e  

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

u p p e r   to   be  h e l d   a g a i n s t   t h e   l a s t ,   on  w h i c h   i t   i s  

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

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

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

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

l a s t   s u p p o r t   so  as  to   c a u s e   l a s t i n g   m a r g i n a l   p o r t i o n s   o f  

t h e   s i d e   p o r t i o n   of   t h e   u p p e r   to   be  w i p e d   o v e r   c o r r e s p o n d -  

i ng   m a r g i n a l   p o r t i o n s   of  t h e   i n s o l e   and  be  p r e s s e d   t h e r e -  

a g a i n s t ,   and  l a s t i n g   band   means   c o m p r i s i n g   a t   l e a s t   o n e  

u p p e r - e n g a g i n g   band   p o r t i o n   of  f l e x i b l e   s h e e t   m a t e r i a l  

a r r a n g e d   to   be  i n t e r p o s e d   b e t w e e n   t h e   s h o e   u p p e r   on  t h e  

one  h a n d   and  t h e   l a s t i n g   e l e m e n t s   and  t h e   c l a m p   m e m b e r ( s )  

on  t h e   o t h e r .  

In  U.K.  P a t e n t   S p e c i f i c a t i o n   N o . 1 5 5 9 1 7 1   i s  

d e s c r i b e d   a  s i d e   l a s t i n g   m a c h i n e   in   w h i c h   e a c h   s i d e  

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

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

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

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

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



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

t h e   t o p   l i n e   and  t h e   f e a t h e r   l i n e .   The  i n w a r d   m o v e m e n t  

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

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

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

a g a i n s t   t h e   l a s t   d u r i n g   t h e   l a s t i n g   o p e r a t i o n .   When  t h e  

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

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

p a r t i a l l y   f o l d e d   o v e r   t h e   f e a t h e r   l i n e   by  t h e   a c t i o n   o f  

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

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

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

one  e d g e   of   t h e   l a s t i n g   b a n d .  

I t   w i l l   t h u s   be  a p p r e c i a t e d   t h a t ,   in   t h e  

o p e r a t i o n   of   t h i s   m a c h i n e ,   no  s i g n i f i c a n t   d r a f t i n g   of   t h e  

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

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

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

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

f e a t h e r   l i n e .   F u r t h e r m o r e ,   t h e   a c t i o n   of   t h e   p r e s s e r   f e e t  

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

u p p e r   o v e r   t h e   i n s o l e   e d g e   w i t h o u t   any   i n w a r d   w i p i n g  

a c t i o n   b e i n g   a p p l i e d   t h e r e t o .  

In  U . S .   P a t e n t   S p e c i f i c a t i o n   N o . 1 7 2 2 4 9 9   i s  

d e s c r i b e d   a  m a c h i n e   h a v i n g   s i d e   l a s t i n g   a s s e m b l i e s ,   e a c h  

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

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

of  a  w i p i n g   f i n g e r ,   a  s t r a p   of  f l e x i b l e   m a t e r i a l   one  e n d  

of   w h i c h   i s   s e c u r e d   to   t h e   w i p i n g   f i n g e r ,   and  t h e   o t h e r  

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

a  c l a m p   pad   b e t w e e n   w h i c h   and  t h e   u p p e r   t h e   s t r a p   i s  

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

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

s u c h   t h a t   e a c h   a s s e m b l y   i s   moved   b o d i l y   t o w a r d s   t h e   s h o e  

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

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

a g a i n s t   t h e   l a s t   a t   a  l o c a l i t y   c l o s e l y   a d j a c e n t   t h e   f e a t h e r  



l i n e .   T h e r e a f t e r ,   t h e   p r e s s u r e   a p p l i e d   by  t h e   p a d s   i s  

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

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

m a r g i n a l   p o r t i o n s   of  t h e   i n s o l e   and  p r e s s   t h e m   t h e r e -  

a g a i n s t .   T h e r e a f t e r ,   t h e   w i p i n g   f i n g e r s   a r e   c a m m e d  

down  f r o m   an  o u t - o f - t h e - w a y   p o s i t i o n   to   l a y   t h e   l a s t i n g  

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

m a r g i n a l   p o r t i o n s   of   t h e   i n s o l e   and  p r e s s   t hem  t h e r e -  

a g a i n s t .  

A  f u r t h e r   m o d i f i c a t i o n   of   t h i s   m a c h i n e   i s  

d e s c r i b e d   in   U . S .   P a t e n t   S p e c i f i c a t i o n   N o . 1 8 4 3 2 3 2 .   I n  

t h i s   m a c h i n e ,   t h e   s t r a p s   a r e   s e c u r e d   to   t h e   c l a m p   m e m b e r s  

a t   one   end  and  a r e   r e s i l i e n t l y   c o n n e c t e d   a t   t h e   o t h e r   t o  

t h e   w i p i n g   f i n g e r s ,   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t   t h e  

w i p i n g   f i n g e r s   e f f e c t   an  i n - w i p i n g   a c t i o n   e f f e c t i v e l y   o n  

t h e   s t r a p   r a t h e r   t h a n   on  t h e   u p p e r ,   t h e   r e s i l i e n t  

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

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

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

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

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

i n s o l e   and  p r e s s e d   t h e r e a g a i n s t .  

In  U.K.  P a t e n t   S p e c i f i c a t i o n   N o . 1 0 7 9 6 1 1   a r e  

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

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

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

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

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

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

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

edge   and  p r e s s e d   a g a i n s t   c o r r e s p o n d i n g   m a r g i n a l   p o r t i o n s  

of  t h e   i n s o l e .   In  t h i s   m a c h i n e ,   h o w e v e r ,   no  s e p a r a t e  

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

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

A g a i n ,   in  U.K.  P a t e n t   S p e c i f i c a t i o n   N o . 1 3 3 9 8 3 5 ,   a  m a c h i n e  

is   d e s c r i b e d   h a v i n g   two  s i d e   l a s t i n g   a s s e m b l i e s ,   e a c h  



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

p l u r a l i t y   of   b a n d s ,   b u t   in   t h i s   c a s e   no  c l a m p i n g   p a d s  

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

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

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

i n - w i p i n g   m o v e m e n t   of   t h e   l a s t i n g   e l e m e n t s .  

In  t h e   s i d e   l a s t i n g   o f   s h o e s ,   p r o b l e m s   a r i s e  

w h e r e   t h e   i n s i d e   of   t h e   l a s t ,   a t   t h e   w a i s t   r e g i o n ,   i s  

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

d i f f i c u l t   to   e n s u r e   t h a t   t h e   m a t e r i a l   of   t h e   u p p e r ,   w h i c h  

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

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

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

T h u s ,   i t   i s   n o t   a l w a y s   s u f f i c i e n t   m e r e l y   to   r e l y   on  t h e  

i n - w i p i n g  a c t i o n   of   w i p i n g   f i n g e r s   to   e n s u r e   t h a t   t h e  

u p p e r   i s   p r o p e r l y   b e d d e d   to   t h e   l a s t ,   no r   i t   i s  

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

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

On  t h e   o t h e r   h a n d ,   t h e   u s e   of   w i p i n g   f i n g e r s   or  s i m i l a r  

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

f e a t h e r   e d g e   on  t h e   f i n i s h e d   s h o e   and  a l s o   an  a d e q u a t e  

b e d d i n g   down  of   t h e   l a s t i n g   m a r g i n a l   p o r t i o n s   on  t o  

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

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

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

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

so  t h a t   a  c o n t r o l l e d   d r a f t i n g   f o r c e   can   be  a p p l i e d   t o  

t h e   u p p e r ,   t h u s   e n s u r i n g   t h a t   any  d i s p l a c e m e n t   of   t h e   u p -  

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

l a s t   p r i o r   to   t h e   w a i s t   l a s t i n g   o p e r a t i o n .  

I t   i s   t h u s   t h e   o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n  

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

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

r e g a r d l e s s   of   t h e   s h a p e   of   t h e   l a t t e r   in  t h e   w a i s t   r e g i o n ,  

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

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

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



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

l a s t i n g   e l e m e n t s .  

T h i s   o b j e c t   i s   r e s o l v e d   in  a c c o r d a n c e   w i t h   t h e  

i n v e n t i o n ,   in   a  s h o e   u p p e r   c o n f o r m i n g   m a c h i n e   as  s e t   o u t  

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

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

m e m b e r ( s ) ,   in   t h e   o p e r a t i o n   of   t h e   m a c h i n e ,   a g a i n s t   t h e  

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

n o t   p r e v e n t   m o v e m e n t   of   t h e   u p p e r - e n g a g i n g   band   p o r t i o n ( s )  

r e l a t i v e   to   t h e   c l a m p   m e m b e r ( s )   b u t   w h i c h   i s   s u f f i c i e n t  

to   c a u s e   s u c h   m o v e m e n t   of  s a i d   p o r t i o n ( s )   to   a p p l y   a  

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

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

a s s e m b l y   i s   c o n n e c t e d   a t   one   end   to   t h e   l a s t i n g   e l e m e n t s  

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

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

to  c a u s e   m o v e m e n t   of   s a i d   b a n d   p o r t i o n ( s )   to   t a k e   p l a c e  

r e l a t i v e   to   t h e   c l a m p   m e m b e r ( s )   w h e r e b y ,   in   t h e   o p e r a t i o n  

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

by  s a i d   p o r t i o n ( s )   h e i g h t w i s e   of   t h e   l a s t   in  t h e   d i r e c t i o n  

of  t h e   f e a t h e r   l i n e   of  t h e   s h o e .  

I t   w i l l   t h u s   be  a p p r e c i a t e d   t h a t ,   u s i n g   a  

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

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

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

p o r t i o n ( s ) ,   t h e   c o n t r o l   b e i n g   s p e c i f i c a l l y   a c h i e v e d   b y  

t h e   a c t i o n   of  t h e   c l a m p   m e m b e r ( s )   a c t i n g   on  t h e   b a n d  

p o r t i o n ( s ) .  

D e s i r a b l y ,   t h e   u p p e r - e n g a g i n g   s u r f a c e   of  t h e   o r  

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

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

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

one  of  t h e   o p p o s i t e   s u r f a c e   of  t h e   or  e a c h   band   p o r t i o n  

and  t h e   s u r f a c e   of  t h e   or   e a c h   c l a m p   member   e n g a g i n g   s u c h  

o p p o s i t e   s u r f a c e   i s  a  l o w - f r i c t i o n   s u r f a c e .   T h u s ,   f o r  

e x a m p l e ,   t h e   a f o r e m e n t i o n e d   s u r f a c e   of  t h e   or  e a c h   c l a m p  

member   may  be  of  p o l y t e t r a f l u o r o e t h y l e n e .   C o n v e n i e n t l y ,  



f u r t h e r m o r e ,   t h e   or   e a c h   u p p e r - e n g a g i n g   b a n d   p o r t i o n   m a y  
be  made  of   a  l a m i n a t e d   s h e e t   m a t e r i a l   h a v i n g   a  f i r s t   l a y e r  

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

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

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

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

c l a m p i n g   m e m b e r ( s ) .  

In  o r d e r   f u r t h e r   t o   e n s u r e   t h a t   t h e   d r a f t i n g  

f o r c e   a p p l i e d   by  t h e   b a n d   p o r t i o n ( s )   i s   c o n t r o l l e d ,  

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

p o r t i o n   i s   made  h a s   a  m o d u l u s   n o t   l e s s   t h a n   850  p . s . i .   a t  

100%  e l o n g a t i o n   (as   p e r   t h e   ASTM  t e s t   p r o c e d u r e ) .  

The  h o l d i n g   p r e s s u r e   a p p l i e d   by  t h e   c l a m p  

m e m b e r ( s )   to   t h e   u p p e r - e n g a g i n g   b a n d   p o r t i o n ( s )   i s  

p r e f e r a b l y   of   t h e   o r d e r   of   1 . 4   k g f / s q .   cm.  (20  l b s / s q .  

i n . ) .   F u r t h e r m o r e ,   p r e f e r a b l y   t h e   o r   e a c h   c l a m p   m e m b e r  

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

h e i g h t w i s e   of   t h e   l a s t .   Where   t h e   c l a m p i n g   means   c o m p r i s e s  

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

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

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

e a c h   c l a m p   m e m b e r ,   a r e   s u c h   as  to   e n a b l e   t h e   c l a m p   m e m b e r s  

to   p i v o t   w i t h o u t   a d j a c e n t   m e m b e r s   b i n d i n g   on  one  a n o t h e r .  

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

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

p r e s s u r e   o p e r a t e d   means   i s   p r o v i d e d .   In  a d d i t i o n ,  

p r e f e r a b l y   l o c k i n g   m e a n s ,   e . g .   a  b a r   l o c k   a r r a n g e m e n t  

a s s o c i a t e d   w i t h   t h e   or   e a c h   c l a m p   m e m b e r ,   i s   a l s o  

p r o v i d e d   f o r   l o c k i n g   t h e   c l a m p   m e m b e r ( s )   in  p o s i t i o n  

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

h o l d   t h e   u p p e r - e n g a g i n g   b a n d   p o r t i o n ( s )   as  a f o r e s a i d .  

The  m a c h i n e   in   a c c o r d a n c e   w i t h  t h e  i n v e n t i o n   i s  

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

o p e r a t i o n   of  t h e   f l u i d   p r e s s u r e   o p e r a t e d   means   i s   a l s o  

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

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

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



of  t h e   l a s t i n g   e l e m e n t s ,   when  t h e   or   e a c h   c l a m p   m e m b e r  

i s   h o l d i n g   t h e   u p p e r - e n g a g i n g   b a n d   p o r t i o n ( s )   a g a i n s t  

t h e   u p p e r   as  a f o r e s a i d .   C o n v e n i e n t l y ,   s u c h   f u r t h e r  

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

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

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

p o r t i o n s   of  t h e   u p p e r   h a v e   b e e n   w i p e d   o v e r   c o r r e s p o n d i n g  

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

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

i s   o p e r a t e d   to   c a u s e   t h e  c l a m p  m e m b e r  ( s )   o f - e a c h   s i d e  

l a s t i n g   a s s e m b l y   to   be  r e l e a s e d ,   v i z .   when  b e d d i n g  

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

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

In  c o n v e n t i o n a l   m a c h i n e s   w h i c h   u t i l i s e   l a s t i n g  

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

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

so  t h a t ,   in   e f f e c t i n g   an  i n - w i p i n g   a c t i o n   on  t h e   s h o e  

b o t t o m ,   e a c h   s u c h   e l e m e n t   e n g a g e s   t h e   s h o e   j u s t   b e l o w   t h e  

f e a t h e r   l i n e   and  r i d e s   up  o v e r   s a i d   l i n e ,   i n .  t h i s   w a y  

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

f e a t u r e   can   be  d i s p e n s e d   w i t h   in   t h e   m a c h i n e   i n  

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

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

t h e   l a s t   s u p p o r t   as  a f o r e s a i d ,   b u t   a l s o   h e i g h t w i s e   t h e r e -  

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

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

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

m a c h i n e ,   s a i d   e l e m e n t   i s   in   p r e s s i n g   e n g a g e m e n t   w i t h   t h e  

s h o e   b o t t o m ,   t h e   a r r a n g e m e n t   b e i n g   s u c h   t h a t ,   as  e a c h  

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

a f o r e s a i d ,   i t   i s   a l s o   moved  f r o m   i t s   f i r s t   to   i t s   s e c o n d  

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

be  d r a w n   a r o u n d   t h e   f e a t h e r   e d g e   of   t h e   s h o e   b o t t o m ,   t h u s  

e f f e c t i n g   a  d r a f t i n g   f o r c e   on  t h e   u p p e r   p r i o r   to   t h e  

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

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

t h e   i n s o l e .  



In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   v a r i o u s  

a r r a n g e m e n t s   of   b a n d   p o r t i o n s   and  l a s t i n g   e l e m e n t s   m a y  
be  c o n t e m p l a t e d .   T h u s ,   a  s i n g l e   b a n d   p o r t i o n   may  be  u s e d  

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

A l t e r n a t i v e l y ,   t h e   l a s t i n g   b a n d   means   of   e a c h   s i d e   l a s t -  

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

one  a s s o c i a t e d   w i t h   e a c h   l a s t i n g   e l e m e n t ,   and  in   s u c h  

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

in   p a i r s   and  e a c h   p a i r   h a v e   one   c l a m p   member   a s s o c i a t e d  

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

two  b a n d   p o r t i o n s   in   p r e s s i n g   e n g a g e m e n t   w i t h   t h e   u p p e r  

as  a f o r e s a i d .   A g a i n   w i t h   s u c h   an  a r r a n g e m e n t   of   l a s t i n g  

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

may  h a v e   one  b a n d   p o r t i o n   a s s o c i a t e d   t h e r e w i t h .  

T h e r e   now  f o l l o w s   a  d e t a i l e d   d e s c r i p t i o n ,   to   b e  

r e a d   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,   of   o n e  

m a c h i n e   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h i s   m a c h i n e  

h a v i n g   b e e n   s e l e c t e d   f o r   d e s c r i p t i o n   m e r e l y   by  way  o f  

e x e m p l i f i c a t i o n   of   t h e   i n v e n t i o n   and  n o t   by  way  o f  

l i m i t a t i o n   t h e r e o f .  

In  t h e   a c c o m p a n y i n g   d r a w i n g s : -  

F i g u r e   1  i s   a  f r o n t   p e r s p e c t i v e   v i e w   of   t h e  

m a c h i n e   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ;   a n d  

F i g u r e   2  i s   a  v i e w   in   f r o n t   e l e v a t i o n ,   s h o w i n g  

d e t a i l s   of   a  l e f t - h a n d   s i d e   l a s t i n g   a s s e m b l y   of   s a i d  

m a c h i n e .  

The  m a c h i n e   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

now  to   be  d e s c r i b e d   i s   a  c o m b i n e d   h e e l   s e a t   and  s i d e  

l a s t i n g   m a c h i n e   c o m p r i s i n g   a  l a s t   s u p p o r t   10  on  w h i c h   a  

l a s t   can   be  s u p p o r t e d ,   b o t t o m   u p p e r m o s t ,   w i t h   an  i n s o l e  

I  l o c a t e d   on  t h e   b o t t o m   t h e r e o f   and  a  s h o e   u p p e r   U 

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

s e a t   w i p i n g   i n s t r u m e n t a l i t i e s   12  and  a  h e e l   b a n d   14,  a n d  

a l s o   two  s i d e   l a s t i n g   a s s e m b l i e s   g e n e r a l l y   d e s i g n a t e d   1 6 ,  

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

a l i t i e s ,   one   a t   e i t h e r   s i d e   of   t h e   l a s t   s u p p o r t   10.  T h e  

s i d e   l a s t i n g   a s s e m b l i e s   a r e   m i r r o r - o p p o s i t e s   of  o n e  



a n o t h e r   and  t h e   l e f t   h a n d   a s s e m b l y   w i l l   be  now  d e s c r i b e d  

w i t h   r e f e r e n c e   to   F i g u r e   2 .  

The  s i d e   l a s t i n g   a s s e m b l y   16  c o m p r i s e s   a  s u b -  

f r a m e   18  c a r r i e d   on  a  f o r w a r d l y   e x t e n d i n g   p l a t e  2 0   m o u n t e d  

on  a  ma in   m a c h i n e   f r a m e   22  by  p i n - a n d - s l o t   c o n n e c t i o n s  

w h e r e b y   t h e   s i d e   l a s t i n g   a s s e m b l y   16  c an   p i v o t   b o d i l y   a b o u t  

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

l e a d i n g   e d g e   of  t h e   h e e l   s e a t   w i p e r s   12  when  in   t h e i r  

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

30  i s   p r o v i d e d   on  t h e   f r o n t   t h e r e o f .  

F o r m i n g   p a r t   o f  t h e   s u b - f r a m e   18  i s   a  b l o c k   3 2  

w h i c h   a c c o m m o d a t e s   f o u r   p u s h - r o d s   34  f o r   s l i d i n g   m o v e m e n t  

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

c a r r i e d   by  t h e   l a s t   s u p p o r t   10,   s a i d   r o d s   b e i n g   a r r a n g e d  

s i d e - b y - s i d e   in   t h e   b l o c k  3 2 .   F i x e d l y   s u p p o r t e d   a t  

t h e   e n d ,   n e a r   t h e   l a s t   s u p p o r t   10,  of   e a c h   p u s h - r o d   34  

i s   a  b l o c k   36  c a r r y i n g   a  p i v o t   p i n   38  w h i c h   e x t e n d s   f o r e -  

a n d - a f t   of  t h e   m a c h i n e   and  on  w h i c h   two  l e v e r s   40  a r e  

s u p p o r t e d   f o r   p i v o t a l   m o v e m e n t .   Each   l e v e r   40  s u p p o r t s  

a  f u r t h e r   p i v o t   p i n   42 ,   e x t e n d i n g   t r a n s v e r s e l y   of   t h e  

m a c h i n e ,   and  c a r r y i n g   an  arm  44  on  w h i c h   a  l a s t i n g   e l e m e n t  

46  i s   s u p p o r t e d   by  a  p i v o t   p i n   48,   t h e   a x i s   of   w h i c h  

e x t e n d s   f o r e - a n d - a f t   of   t h e   m a c h i n e .   Each   s i d e   l a s t i n g  

a s s e m b l y   16  t h u s   c o m p r i s e s   e i g h t   s u c h   l a s t i n g   e l e m e n t s .  

A  s p r i n g   50  u r g e s   t h e   l a s t i n g   e l e m e n t   d o w n w a r d l y   a b o u t  

t h e   p i n   48  ( a n t i - c l o c k w i s e ,   v i e w i n g   F i g u r e   2 ) .   The  l a s t -  

i n g   e l e m e n t   46  has   a  f l a t   p r e s s u r e - a p p l y i n g   s u r f a c e   5 2 ,  

w h i l e   t h e   end  of  s a i d   e l e m e n t   f a c i n g   t h e   l a s t   s u p p o r t   10 

i s   r o u n d e d   a t   i t s   t o p   and  b o t t o m .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   e a c h   b l o c k   36  c a r r i e s  

a  p a i r   of  l a s t i n g   e l e m e n t s   44,   e a c h   e l e m e n t   b e i n g  

i n d e p e n d e n t l y   p i v o t a b l e   t h e r e i n   a b o u t   i t s   own  p i n   4 2 .  

F u r t h e r m o r e ,   i t   i s   to   be  n o t e d   t h a t ,   when  t h e   p r e s s u r e -  

a p p l y i n g   s u r f a c e   52  i s   h o r i z o n t a l ,  t h e   a x i s   of  t h e   p i n   42  

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

For   u r g i n g   e a c h   l e v e r   40  a b o u t   i t s   p i n   3 8 ,  

f u r t h e r m o r e ,   f o u r   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   66  a r e  



p r o v i d e d ,   e a c h   a c t i n g   on  two  a s s o c i a t e d   l e v e r s   40  and  e a c h  

b e i n g   c a r r i e d   by  a  b r a c k e t   68  c a r r i e d   on  a  m o u n t i n g   70  

s e c u r e d   to   a  r e a r w a r d   end   of   i t s   a s s o c i a t e d   p u s h - r o d   3 4 .  

In  e a c h   p a i r   of   l e v e r s   40  one  i s   s h o r t e r   t h a n   t h e   o t h e r  

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

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

l o n g e r   l e v e r ,   a  l i n k   92  i t s e l f   c o n n e c t e d   by  a  p i n - a n d -  
s l o t   c o n n e c t i o n   to   a  p i s t o n   r o d   90  of   i t s   a s s o c i a t e d  

p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   66 .   In  t h i s   m a n n e r ,   t h e  

l e v e r s   40  c an   be  p i v o t e d   a b o u t   t h e   p i n   38  i n d e p e n d e n t l y  

of  one  a n o t h e r   u s i n g   a  s i n g l e   p i s t o n - a n d - c y l i n d e r   a r r a n g e -  
m e n t .   The  a m o u n t   of   m o v e m e n t   in   a  c l o c k w i s e   d i r e c t i o n   o f  

e a c h   l e v e r   i s   d e t e r m i n e d   by  a  s t o p   p i n   94  c a r r i e d   by  t h e  

b r a c k e t   6 8 .  

M o u n t e d   in   t h e   b l o c k   32,   one   b e n e a t h   e a c h   o f  

t h e   p u s h - r o d s   34 ,   a r e   f o u r   f u r t h e r   p u s h - r o d s   80.  At  t h e  

e n d ,   n e a r e r   t h e   l a s t   s u p p o r t   10,   of   e a c h   p u s h - r o d   80  i s  

s e c u r e d   a  p l a t e   78  to   w h i c h   i s   in   t u r n   s e c u r e d   a  C - s h a p e d  

b r a c k e t   74  b e t w e e n   t h e  a r m s   of   w h i c h   i s   s e c u r e d   a  p i v o t  

p i n   136 ,   on  w h i c h   i s   f r e e l y   p i v o t a b l e   a  c l a m p   pad   72,   e a c h  

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

46.   The  c l a m p   pad   72  i s   of   a  p o l y u r e t h a n e   m a t e r i a l   h a v i n g  

a  S h o r e   A  h a r d n e s s   of   70.   The  p o s i t i o n   of  t h e   p i n   136  a n d  

t h e   c r o s s - s e c t i o n a l   s h a p e ,   v i e w e d   in   p l a n ,   of   e a c h   pad  72  

i s   s u c h   t h a t   p i v o t i n g   m o v e m e n t   of   e a c h   pad   can   t a k e   p l a c e ,  

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

b i n d i n g   on  one  a n o t h e r .  

A l s o   m o u n t e d   a d j a c e n t   s a i d   end  of   e a c h   p u s h - r o d  

80  i s   a  b l o c k   96  w h i c h   i s   c o n n e c t e d   to   a  p i s t o n   r o d   82  o f  

a  p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   84,   t h e r e   b e i n g   f o u r  

s u c h   a r r a n g e m e n t s   84  e a c h   p i v o t a l l y   m o u n t e d   on  t h e   s u b -  

f r a m e   18.  F u r t h e r m o r e ,   e a c h   b l o c k   96  i s   a r r a n g e d   to   b e  

in  e n g a g e m e n t ,   in   t h e   r e s t   c o n d i t i o n   of  t h e   m a c h i n e ,   w i t h  

a  f a c e   of  a  d e p e n d i n g   p o r t i o n   of  i t s   a s s o c i a t e d   b l o c k   3 6 .  

T h u s ,   when  e a c h   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   84  i s  

o p e r a t e d ,   t h e   p u s h - r o d   80  a s s o c i a t e d   t h e r e w i t h   i s   m o v e d  

i n w a r d l y   to   move  t h e   c l a m p   pad   72  i n w a r d l y   t o w a r d s   t h e  



l a s t   s u p p o r t   a n d ,   by  e n g a g e m e n t   of  t h e   b l o c k   96  w i t h   t h e  

b l o c k   36,   t h e   p a i r   of   w i p i n g   e l e m e n t s   46  a s s o c i a t e d   w i t h  

s a i d   pad  i s   moved  i n w a r d l y   a l s o .  

At  t h e   end  of  t h e   i n w a r d   m o v e m e n t   of  e a c h   c l a m p  

pad   72,  l o c k i n g   means   i s   a c t u a t e d   to   l o c k   t h e   p u s h - r o d   80  

in   p o s i t i o n ,   s a i d   l o c k i n g   means   c o m p r i s i n g   an  a p e r t u r e d  

p l a t e   98  t h r o u g h   a  r e s t r i c t e d   a p e r t u r e   100  of  w h i c h   p a s s e s  
t h e   p u s h - r o d   80  (and   t h r o u g h   a  l a r g e r   a p e r t u r e   102  o f  

w h i c h   p a s s e s   t h e   p u s h - r o d   3 4 ) .   Each   p l a t e   98  i s   p i v o t e d  

a t   104  on  a  l ug   of  t h e   b l o c k   32  and  i s   u r g e d   by  a  s p r i n g  

106  i n t o   a  l o c k i n g   p o s i t i o n   in  w h i c h   t h e   a p e r t u r e   100  b i n d s  

on  t h e   p u s h - r o d   80  in   t h e  m a n n e r   of  a  b a r   l o c k .   F o r  

r e l e a s i n g   t h e   l o c k ,   a  b a r   108  i s   m o u n t e d   f o r   p i v o t a l   m o v e -  

men t   on  l u g s   of  t h e   b l o c k   32,   s a i d   b a r   c a r r y i n g   f o u r  

a d j u s t a b l e   s t o p   s c r e w s   110  e a c h   o f  w h i c h   can   e n g a g e   w i t h  

one  of  t h e   p l a t e s   98.  For   p i v o t i n g   t h e   b a r   108  a  p i s t o n -  

a n d - c y l i n d e r   a r r a n g e m e n t   11.2  i s   m o u n t e d   on  t h e   b l o c k   32  

and  a c t s   t h r o u g h   a  l i n k   114  c o n n e c t i n g   t h e   p i s t o n   r o d   1 1 6  

t h e r e o f   w i t h   s a i d   b a r .  

C a r r i e d   on  a  d e p e n d i n g   p o r t i o n   of   e a c h   b l o c k   96  

is   a  b r a c k e t   118  s u p p o r t i n g   a  p i s t o n - a n d - c y l i n d e r   a r r a n g e -  
men t   56  a  p i s t o n   r o d   58  of  w h i c h   i s   p i v o t a l l y   c o n n e c t e d  

to  a  l e v e r   60  p i v o t e d ,   i n t e r m e d i a t e   i t   l e n g t h ,   on  a  r e a r -  

ward   end  of  i t s   a s s o c i a t e d   p u s h - r o d   80,  and  c o n n e c t e d   b y  

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

70  on  t h e   r e a r w a r d   end  of  i t s   a s s o c i a t e d   p u s h - r o d   34,   f o r  

p u r p o s e s   to   be  h e r e i n a f t e r   d e s c r i b e d .  

The  m a c h i n e   in  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   a l  

- s o   c o m p r i s e s   l a s t i n g   band   means   c o m p r i s i n g   a  p l u r a l i t y  

of  b a n d s   128 ,   one  a s s o c i a t e d   w i t h   e a c h   l a s t i n g   e l e m e n t   4 6 .  

The  b a n d s   a r e   c o n n e c t e d   by  c l a m p   p l a t e s   130  to   u p p e r   s u r -  

f a c e s   of  t h e   arms  44  by  w h i c h   t h e   l a s t i n g   e l e m e n t s   46  

a s s o c i a t e d   w i t h   t h e   b a n d s   a r e   c a r r i e d ,   and  e a c h   b a n d  

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

l a s t i n g   e l e m e n t   46.  The  b a n d s   a l s o   e x t e n d ,   in  p a i r s ,  

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

pad  72  a s s o c i a t e d   t h e r e w i t h .   The  l o w e r   end  of  e a c h   b a n d  



i s   c o n n e c t e d   by  s p r i n g s   132  to   a  b r a c k e t   134  m o u n t e d   o n  

t h e   l o w e r   end  of   t h e   p l a t e   78.  The  s p r i n g s   132  m e r e l y  

s e r v e   to   c o n t r o l   t h e   l o w e r   end  of  t h e   b a n d s   b u t   do  n o t  

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

d e s c r i b e d .  

In  t h e   o p e r a t i o n   of  t h e  m a c h i n e ,   when  in   a  r e s t  

c o n d i t i o n   t h e   l a s t i n g  e l e m e n t s ,   under   t h e   a c t i o n   of   t h e i r  

a s s o c i a t e d   c y l i n d e r s   66 ,   a r e   in   a  f i r s t ,   r a i s e d ,   c o n d i t i o n  

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

b o t t o m ;   in   a d d i t i o n ,   t h e   l a s t i n g   e l e m e n t s   and  t h e   c l a m p  

p a d s   72,   a r e   in   a  r e t r a c t e d   p o s i t i o n   ( s e e   F i g u r e   2 ) .   When  

a  s h o e   t o   be  o p e r a t e d   upon   h a s   b e e n   p l a c e d   on  t h e   l a s t  

s u p p o r t   10,  p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   84  a r e  

a c t u a t e d   to   c a u s e   t h e   c l a m p   p a d s ,   and  t h u s   t h e   l a s t i n g  

e l e m e n t s   46  t h e r e w i t h ,   to   be  moved  i n w a r d l y   t o w a r d s   t h e  

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

a n o t h e r ,   a r e   p r e s s i n g   t h e i r   a s s o c i a t e d   b a n d s   128  i n t o  

c o n t a c t   w i t h   t h e   s h o e   u p p e r .   As  t h e   c l a m p   p a d s   a r e   m o v e d  

i n t o   p r e s s i n g   e n g a g e m e n t   w i t h   t h e   b a n d s   as  a f o r e s a i d ,   t h e y  

a r e   f r e e   to   p i v o t ,   i n d e p e n d e n t l y   of   one   a n o t h e r ,   e a c h  

a b o u t   t h e   a x i s   of  i t s   p i n   136 ,   so  t h a t   t h e   s u r f a c e   o f  

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

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

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

p a d s   i s   in   t h e   o r d e r   of   1 .4   k g f / s q .   cm.  (20  l b s . / s q .   i n . ) .  

In  t h i s   p o s i t i o n ,   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t   112  i s  

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

now  b e i n g   l o c k e d   in   s a i d   p o s i t i o n .   At  t h i s   s t a g e ,   t h e  

l a s t i n g   e l e m e n t s   46  a r e   s t i l l   in   t h e i r   f i r s t ,   r a i s e d ,  

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

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

60,   t h e   p i v o t s   of   w h i c h   on  t h e   p u s h - r o d s   80  a r e   n o w  

s t a t i o n a r y ,   t h e   p u s h - r o d s   34,   and  t h u s   t h e   l a s t i n g  

e l e m e n t s   4 6 , a r e   moved  i n w a r d l y   r e l a t i v e   to   t h e   c l a m p   p a d s ,  

and  a t   t h e   same  t i m e   p i s t o n - a n d - c y l i n d e r   a r r a n g e m e n t s   66  

a r e   a c t u a t e d   to  c a u s e   t h e   l a s t i n g   e l e m e n t s   46  to   be  m o v e d  

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



p r e s s u r e - a p p l y i n g   s u r f a c e   52  of   e a c h   e l e m e n t   46  can   e n g a g e  
t h e   s h o e   t h r o u g h   i t s   a s s o c i a t e d   b a n d   128.   The  i n w a r d  

m o v e m e n t   of  t h e   e l e m e n t s   46  u n d e r   t h e   a c t i o n   of  t h e  

c y l i n d e r   56  i s   l i m i t e d   by  e n g a g e m e n t   of  t h e   f o r w a r d   f a c e  

of  t h e   b l o c k   36  w i t h   t h e   p l a t e   78;  t h e   d i s t a n c e   t h r o u g h  

w h i c h   t h e   e l e m e n t s   46  can   move  i n w a r d l y   r e l a t i v e   to   t h e  

p a d s   72,   i s   of  t h e   o r d e r   of   50  mm. 

The  e f f e c t   o f  t h e  i n w a r d   and  d o w n w a r d   m o v e m e n t  

of  t h e   l a s t i n g   e l e m e n t s   46  i s   to   c a u s e   t h e   b a n d s   1 2 8  

a s s o c i a t e d   t h e r e w i t h   to   be  d r a w n   r e l a t i v e   to   t h e   p a d s   72  

h e i g h t w i s e   of  t h e   l a s t   and  a b o u t   t h e   f e a t h e r   l i n e   r e g i o n  

t h e r e o f .   To  t h i s   e n d ,   t h e   p r e s s u r e   a p p l i e d   by  t h e   p a d s  

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

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

p l a c e ,   and  f u r t h e r   t h e   s u r f a c e   of  e a c h   band   e n g a g i n g   t h e  

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

f o r c e   to   t h e   u p p e r   w h i l e   t h e   s u r f a c e   of   t h e  p a d   72  i s  

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

e t h y l e n e ,   so  t h a t   t h e   b a n d   can   r e a d i l y   s l i p   r e l a t i v e  

t h e r e t o .  

A l s o   d u r i n g   t h e   i n w a r d   and  d o w n w a r d   m o v e m e n t  

of   t h e   l a s t i n g   e l e m e n t s   46,   b e c a u s e   of  t h e   a c t i o n   of  t h e  

s p r i n g s   50  in   u r g i n g   t h e   e l e m e n t s   a n t i - c l o c k w i s e   ( v i e w i n g  

F i g u r e   2)  a b o u t   t h e   p i n s   48,   t h e   p r e s s u r e - a p p l y i n g   s u r -  

f a c e   52  of  e a c h   e l e m e n t   i s   b r o u g h t   i n t o   e a r l y   e n g a g e m e n t ,  

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

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

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

c l o c k w i s e   d i r e c t i o n   ( v i e w i n g   F i g u r e   2)  a b o u t   i t s   p i n   4 8  

u n t i l   i t   r e a c h e s   i t s   s e c o n d   c o n d i t i o n   in   w h i c h   i t   o v e r l a y s  

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

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

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

4 6  h a s   an  " i r o n i n g "   e f f e c t   on  t h e   m a r g i n a l   p o r t i o n s   o f  

t h e   u p p e r .  
I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   m a t e r i a l   of  t h e  

l a s t i n g   b a n d s   128  s h o u l d   n o t   be  s i g n i f i c a n t l y   s t r e t c h y   f o r  



t h i s   f u n c t i o n ,   w h i l e   b e i n g   r e l a t i v e l y   f l e x i b l e   so  as  t o  

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

u r e t h a n e   h a v i n g   a  S h o r e   A  h a r d n e s s   in   t h e   r a n g e   70  to   90  

and  a  m o d u l u s   n o t   l e s s   t h a n   850  p . s . i .   a t   100%  e l o n g a -  

t i o n   (as  p e r   t h e   ASTM  t e s t   p r o c e d u r e ) .   F u r t h e r m o r e ,   e a c h  

band   has   a  t h i c k n e s s   in   t h e   r a n g e   1 .5   to   3 . 0   mm.  ( 1 / 1 6  

to  1 /8   i n s . ) .  

When  a l l   t h e   l a s t i n g   e l e m e n t s   46  h a v e   r e a c h e d  

t h e i r   s e c o n d   c o n d i t i o n ,   and  a r e   in   p r e s s i n g   e n g a g e m e n t  

w i t h   t h e   s h o e   b o t t o m ,   a  b e d d i n g   p r e s s u r e   c an   be  a p p l i e d  

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

t h e   u p p e r ,   and  to   t h i s   end  t h e   f l u i d   p r e s s u r e   c o n t r o l  

c i r c u i t   of  t h e   m a c h i n e   i s   a r r a n g e d   so  t h a t   t h e   p i s t o n -  

a n d - c y l i n d e r   a r r a n g e m e n t s   66  can   be  s u p p l i e d   w i t h   p r e s -  

s u r e   f l u i d   a t   two  d i f f e r e n t   p r e s s u r e s .   F u r t h e r m o r e ,   w h e n  

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

a r r a n g e m e n t   112  of   e a c h   a s s e m b l y   i s   a g a i n   a c t u a t e d ,   t h e r e -  

by  r e l e a s i n g   t h e   b a r   l o c k   a r r a n g e m e n t   a g a i n s t   t h e   a c t i o n  

of   t h e   s p r i n g s   106 ,   w h e r e u p o n   t h e   a c t i o n   of   t h e   p i s t o n -  

a n d - c y l i n d e r   a r r a n g e m e n t s   56  i s   e f f e c t i v e   to   c a u s e   t h e  

l e v e r s   60  to   p i v o t   a b o u t   t h e i r   p i n - a n d - s l o t   c o n n e c t i o n  

w i t h   t h e   m o u n t i n g s   70  to   c a u s e   a  s m a l l   w i t h d r a w a l   m o v e -  

men t   of   t h e   p u s h - r o d s   80  away  f r o m   t h e   l a s t   s u p p o r t ,   a n d  

t h u s   of  t h e   c l a m p   m e m b e r s   72,   t h e r e b y   d i s c o n t i n u i n g   t h e i r  

p r e s s i n g   of  t h e   b a n d s   a g a i n s t   t h e   u p p e r .   In  t h i s   w a y ,  
t h e   b a n d s   128  and  c l a m p   m e m b e r s   72  do  n o t   i n t e r f e r e   w i t h  

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

The  m a c h i n e   in   a c c o r d a n c e   w i t h   t h e   i n v e n t i o n  

may  a l s o   c o m p r i s e   s e l e c t o r   means   ( n o t   shown)   w h e r e b y   a n y  

one  p a i r   of  l a s t i n g   e l e m e n t s   46  can   be  r e n d e r e d   i n -  

o p e r a t i v e .  



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

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

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

an  i n s o l e   a r e   p o s i t i o n e d ,   and  two  s i d e   l a s t i n g   a s s e m b l i e s  

a r r a n g e d   so  as  to   a c t   on  o p p o s i t e   s i d e   p o r t i o n s   of   a n  

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

m e a n s ,   c o m p r i s i n g   a t   l e a s t   one  c l a m p   m e m b e r ,   m o v a b l e  

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

u p p e r   to   be  h e l d   a g a i n s t   t h e   l a s t ,   on  w h i c h   i t   i s  

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

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

e l e m e n t s   a r r a n g e d   s i d e - b y - s i d e   and  m o v a b l e   i n w a r d l y   t o -  

w a r d s   t h e   l a s t   s u p p o r t   so  as  t o  c a u s e   l a s t i n g   m a r g i n a l  

p o r t i o n s   of   t h e   s i d e   p o r t i o n   of   t h e   u p p e r   to   be  w i p e d  

o v e r   c o r r e s p o n d i n g   m a r g i n a l   p o r t i o n s ' o f   t h e   i n s o l e   a n d  

be  p r e s s e d   t h e r e a g a i n s t ,   and  l a s t i n g   band   means   c o m -  

p r i s i n g   a t  l e a s t   one   u p p e r - e n g a g i n g   b a n d   p o r t i o n   o f  
f l e x i b l e   s h e e t   m a t e r i a l   a r r a n g e d   to   be  i n t e r p o s e d   b e t w e e n  

t h e   s h o e   u p p e r   on  t h e   one  h a n d   a n d  t h e   l a s t i n g   e l e m e n t s  

and  t h e   c l a m p   m e m b e r ( s )   on  t h e   o t h e r ,   c h a r a c t e r i s e d   i n  

t h a t   t h e   or  e a c h   u p p e r - e n g a g i n g   b a n d   p o r t i o n   (128)  i s  

h e l d   by  t h e   c l a m p   m e m b e r ( s )   ( 7 2 ) ,   in  t h e   o p e r a t i o n   o f  

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

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

u p p e r - e n g a g i n g   band   p o r t i o n ( s )   (128)  r e l a t i v e   to   t h e  

c l a m p   m e m b e r ( s )   (72)  b u t   w h i c h   i s   s u f f i c i e n t   to   c a u s e   s u c h  

m o v e m e n t   of  s a i d   p o r t i o n ( s )   (128)  to   a p p l y   a  d r a f t i n g  

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

in  t h a t   t h e   or  e a c h   band   p o r t i o n   (128)  of  e a c h   s i d e  

l a s t i n g   a s s e m b l y   (16)  i s   c o n n e c t e d   a t   one  end  to   t h e  

l a s t i n g   e l e m e n t s   (46)  of  s a i d   a s s e m b l y   ( 1 6 ) ,   i n w a r d  

m o v e m e n t   of  t h e   l a s t i n g   e l e m e n t s   (46)  t o w a r d s   t h e   l a s t  

s u p p o r t   (10)  as  a f o r e s a i d   t h u s   b e i n g   e f f e c t i v e  t o   c a u s e  



m o v e m e n t   of   s a i d   band   p o r t i o n ( s )   (128)  to   t a k e   p l a c e  

r e l a t i v e   to   t h e   c l a m p   m e m b e r ( s )   (72)  w h e r e b y ,   in   t h e  

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

t h e   u p p e r   by  s a i d   p o r t i o n ( s )   (128)  h e i g h t w i s e   of   t h e  

l a s t   in   t h e   d i r e c t i o n   of  t h e   f e a t h e r   l i n e   of   t h e   s h o e .  

2.  M a c h i n e   a c c o r d i n g   to   C l a i m   1  c h a r a c t e r i s e d  

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

e n g a g i n g   b a n d   p o r t i o n   (128)   i s   s u c h   as  to   c a u s e   t h e  

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

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

in   t h a t   a t   l e a s t   one  of  t h e   o p p o s i t e   s u r f a c e   of  t h e   o r  

e a c h   band   p o r t i o n   (128)  and  t h e   s u r f a c e   of   t h e   or   e a c h  

c l a m p   member   (72)  e n g a g i n g   s u c h   o p p o s i t e   s u r f a c e   i s   a  

l o w - f r i c t i o n   s u r f a c e .  

3.  M a c h i n e   a c c o r d i n g   to   C l a i m   2  c h a r a c t e r i s e d .  

in   t h a t   t h e   or   e a c h   u p p e r - e n g a g i n g   band   p o r t i o n   (128)   i s  

made  of   a  l a m i n a t e d   s h e e t   m a t e r i a l   h a v i n g   a  f i r s t   l a y e r  

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

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

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

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

c l a m p   m e m b e r ( s )   ( 7 2 ) .  

4.  M a c h i n e   a c c o r d i n g   to   a n y  o n e   of   t h e  

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

p r e s s u r e   a p p l i e d   by  t h e   c l a m p   m e m b e r ( s )   (72)  to   t h e  

u p p e r - e n g a g i n g   band   p o r t i o n ( s )   (128)   i s   of   t h e   o r d e r   o f  

1.4  k g f / s q .   cm.  (20  l b s . / s q .   i n . ) .  

5.  M a c h i n e   a c c o r d i n g   to   a n y  o n e   of   t h e  

p r e c e d i n g   C l a i m s   c h a r a c t e r i s e d   in   t h a t   t h e   or   e a c h   c l a m p  

member   (72)  i s   m o u n t e d   f o r   p i v o t a l   m o v e m e n t   a b o u t   an  a x i s  

(136)  e x t e n d i n g   h e i g h t w i s e   of  t h e   l a s t .  

6.  M a c h i n e   a c c o r d i n g   to  C l a i m   5  c h a r a c t e r i s e d  



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

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

a x i s   (136)  in   r e l a t i o n   to   i t s   c l a m p   member   ( 7 2 ) ,   a n d  

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

( 1 3 6 ) ,   of   e a c h   c l a m p   member   ( 7 2 ) ,   a r e   s u c h   as  to   e n a b l e  

t h e   c l a m p   m e m b e r s   (72)  to   p i v o t   w i t h o u t   a d j a c e n t   m e m b e r s  

(72)  b i n d i n g   on  one  a n o t h e r .  

7.  M a c h i n e   a c c o r d i n g   to   a n y  o n e   of   t h e  

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

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

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

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

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

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

m e m b e r ( s )   in   s u c h   p o s i t i o n ,   a f t e r   h a v i n g   b e e n   moved  t o  

h o l d   t h e   b a n d   p o r t i o n ( s )   as  a f o r e s a i d ,   f u r t h e r   f l u i d  

p r e s s u r e   o p e r a t e d   means   t h e n   b e i n g   e f f e c t i v e   to   c a u s e  

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

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

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

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

l o c k i n g   means   (98 ,   100 ,   104 ,   106)  i s   o p e r a t e d   to   c a u s e  

t h e   c l a m p   m e m b e r ( s )   (72)  to   be  r e l e a s e d ,   when  b e d d i n g  

p r e s s u r e   i s   a p p l i e d   t h r o u g h   t h e   l a s t i n g   e l e m e n t s   (46)  t o  

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

8.  M a c h i n e   a c c o r d i n g   to   a n y  o n e   of  t h e  

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

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

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

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

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

i s   in  p r e s s i n g   e n g a g e m e n t   w i t h   t h e   s h o e   b o t t o m ,  

c h a r a c t e r i s e d   in   t h a t ,   as  e a c h   e l e m e n t   (46)  i s   moved  t o -  

w a r d s   t h e   l a s t   s u p p o r t   (10)  as  a f o r e s a i d ,   i t   i s   a l s o  

moved  f r o m   i t s   f i r s t   to   i t s   s e c o n d   c o n d i t i o n ,   w h e r e b y   t h e  



or  e a c h   band   p o r t i o n   (168)  i s   c a u s e d   to   be  d r a w n   a r o u n d  

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

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

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

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

9.  M a c h i n e   a c c o r d i n g   to   a n y  o n e   of  t h e  

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

means   (128)  of   e a c h   s i d e   l a s t i n g   a s s e m b l y   (16)  c o m p r i s e s  

a  p l u r a l i t y   of  band   p o r t i o n s   ( 1 2 8 ) ,   one   a s s o c i a t e d   w i t h  

e a c h   l a s t i n g   e l e m e n t   ( 4 6 ) .  

10.  M a c h i n e   a c c o r d i n g   to   a n y  o n e   of   C l a i m s   1 

to   8  c h a r a c t e r i s e d   in   t h a t   t h e   l a s t i n g   e l e m e n t s   (46)  o f  

t h e   l a s t i n g   e l e m e n t   means   a r e   a r r a n g e d   in  p a i r s ,   e a c h  

p a i r   h a v i n g   a s s o c i a t e d   t h e r e w i t h   a  c l a m p   member   ( 7 2 ) ,   a n d  

one  b a n d   p o r t i o n   of  t h e  l a s t i n g   b a n d   means   b e i n g  

a s s o c i a t e d   w i t h   e a c h   p a i r   of  l a s t i n g   e l e m e n t s   ( 4 6 ) .  
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