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Method  of  manufacturing  footwear  last. 

@  The  invention  disclosed  relates  to  a  method  of  producing 
a  footwear  last  including  the  steps  of  forming  rough  castings 
of  toe  and  heel  portions  (3,  2)  of  the  last,  separately  maching 
such  portions  in  an  automatic  computer  operated,  three-di- 
mensional  milling  machine  in  accordance  with  a  predetermined 
pattern,  and  connecting  the  toe  and  heel  portions  together. 
Thus,  consistently  accurate  lasts  can  be  produced. 
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METHOD  OF  MANUFACTURING  FOOTWEAR  LAST 

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

f o o t w e a r   l a s t .  

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

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

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

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

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

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

a  h i n g e   can   be  a d d e d .   I f   no  h i n g e   i s   r e q u i r e d ,   i . e .   f o r  

o n e - p i e c e   l a s t s ,   no  c u t   i s   made .   In  e i t h e r   e v e n t ,   t h e   u n -  
f i n s h e d   l a s t   i s   l e f t   w i t h   p r o j e c t i o n s   a t   t h e   t o e   and  h e e l  

e n d s   w h e r e   t h e   l a s t   was  m o u n t e d   in   t h e   l a t h e .   The  l a s t   i s  

n o r m a l l y   f i n i s h e d   by  r e m o v i n g   t h e   p r o j e c t i o n s   m a n u a l l y .  
The  c o n v e n t i o n a l   m e t h o d   t e n d s   to   be  i n a c c u r a t e .   T h e  

q u a l i t y   of  t h e   m a n u a l   f i n i s h i n g   s t e p   d e p e n d s   u p o n   t h e   s k i l l  

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

d i f f e r e n c e s   w i l l   o c c u r   f rom  one  l a s t   m a k e r   to   t h e   n e x t .  

The  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   i s   to   s o l v e   t h e  

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

a c c u r a t e l y   s i z e d   l a s t s   r e g a r d l e s s   of  t h e   s k i l l   of  t h e   l a s t  

m a k e r   . 
A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  m e t h o d  

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

(a)  f o r m i n g   r o u g h   c a s t i n g s   of  p o r t i o n s   of   a  l a s t ;  

(b)  s e p a r a t e l y   m a c h i n i n g   s a i d   l a s t   p o r t i o n s   in   a c c o r d a n c e  
w i t h   a  p r e d e t e r m i n e d   p a t t e r n   to  y i e l d   l a s t   p o r t i o n s   h a v i n g  
t h e   f i n a l   d e s i r e d   c o n f i g u r a t i o n ;   and  (c)  c o n n e c t i n g   t h e  
l a s t   p o r t i o n s   to   e a c h   o t h e r   to   p r o d u c e   a  f i n i s h e d   l a s t .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in   g r e a t e r   d e t a i l  
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 ,   w h i c h   i l l u s t r a t e s  

a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   and  w h e r e i n :  

F i g u r e   1  i s   a  s c h e m a t i c   p e r s p e c t i v e   v i e w   of  a  c a s t i n g  
u s e d   to   p r o d u c e   a  l a s t ;  



0 2 4 2 2 2 2  

2 

F i g u r e   2  i s   a  s c h e m a t i c   p e r s p e c t i v e   v i e w   of   t h e  

c a s t i n g   of  F i g .   1  f o l l o w i n g   c u t t i n g ;  

F i g u r e   3  i s   a  s c h e m a t i c   p e r s p e c t i v e   v i e w   of  t h e  

c a s t i n g   of   F i g .   1  f o l l o w i n g   m a c h i n i n g ;   a n d  

F i g u r e   4  i s   a  s c h e m a t i c   p e r s p e c t i v e   v i e w   of   a  

f i n i s h e d   l a s t .  

W i t h   r e f e r e n c e   to   t h e   d r a w i n g ,   t h e   f i r s t   s t e p   i n  

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

r o u g h l y   f o o t - s h a p e d   c a s t i n g   1.  The  c a s t i n g   1  i s   f o r m e d  

f r o m   a  p o l y o l e f i n   s u c h   as  p o l y e t h y l e n e .   S i n c e   t h i s   s t e p  

i s   c o n v e n t i o n a l ,   no  d e t a i l s   of   t h e   c a s t i n g   p r o c e d u r e   a r e  

g i v e n .  

As  m e n t i o n e d   a b o v e ,   t h e   u s u a l   n e x t   s t e p   i s   t o  

m a c h i n e   t h e   c a s t i n g   1.  In  o r d e r   to   m o u n t   t h e   c a s t i n g   i n  

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

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

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

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

and   t o e   e n d s   c a n n o t   be  m a c h i n e d   in   t h e   a r e a s   s u r r o u n d i n g  

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

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

t h e   l a s t   to   r e m o v e   s u c h   a r e a s .  

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

s t e p   i s   t o   c u t   t h e   c a s t i n g   1  v e r t i c a l l y   in   t h e   a n k l e   a r e a  
t o   f o r m   s e p a r a t e   h e e l   and  t o e   p o r t i o n s   2  and  3,  r e s p e c t i v e l y .  

By  " v e r t i c a l l y "   i s   m e a n t   a p p r o x i m a t e l y   v e r t i c a l .   A l t e r n a -  

t i v e l y ,   t o e   and  h e e l   p o r t i o n s   2  and  3  c an   be  c a s t   s e p a r a t e l y ,  
i . e .   p r o d u c e d   by  c a s t i n g   s e p a r a t e   p o r t i o n s   or   c u t   f r o m  

a  l a r g e r   b o d y .   When  p r o d u c i n g   a  m u l t i - p a r t   ( u s u a l l y   t w o -  

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

The  two  p o r t i o n s   2  and  3  of   t h e   c a s t i n g   a r e   m o u n t e d  

on  a  b a s e   p l a t e   ( n o t   shown)  ,  w h i c h   i s   i n t e n d e d   f o r   m o u n t -  

i n g   on  a  m i l l i n g   m a c h i n e .   M o u n t i n g   i s   e f f e c t e d   by  t a p p i n g  
o p p o s i t e l y   t h r e a d e d   h o l e s   5  and  6  in   t h e   c u t   f a c e s   7  and  8  , 
r e s p e c t i v e l y   of  t h e   h e e l   and  t o e   p o r t i o n s   2  and  3.  T h e  
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f a c e s   7  and  8  a r e   c u t   a c c u r a t e l y ,   and  t h u s   p r o v i d e  

r e f e r e n c e   s u r f a c e s   to  e n a b l e   a c c u r a t e   m i l l i n g .   The  h o l e s  
5  and  6  r e c e i v e   b o l t s   ( n o t   shown)   on  t h e   b a s e   p l a t e .   T h e  

m i l l i n g   m a c h i n e   i s   an  a u t o m a t i c ,   c o m p u t e r   o p e r a t e d   t h r e e -  
5  d i m e n s i o n a l   m a c h i n e   u s i n g   p a t t e r n s   f o r   t h e   h e e l   and  t o e  

p o r t i o n s   2  and  3  g e n e r a t e d   by  d i g i t i z i n g .   D i g i t i z i n g   i s  

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

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

a  c o m p u t e r   m e m o r y .   B e c a u s e   t h e   two  p o r t i o n s   2  and  3  o f  
10  t h e   l a s t   a r e   h e l d   by  b o l t s   in  t h e   f a c e s   7  and  8  of  t h e  

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

Upon  c o m p l e t i o n   of  t h e   m a c h i n i n g   o p e r a t i o n s ,   t h e  
two  p o r t i o n s   2  and  3  a r e   c o n n e c t e d   t o g e t h e r   u s i n g   a  b o l t  

15  9,  t h e   e n d s   of  w h i c h   a r e   o p p o s i t e l y   t h r e a d e d ,   and  a  p i n  
10.  The  b o l t   9  i s   i n s e r t e d   i n t o   one  of  t h e   h e e l   and  t o e  
p o r t i o n s   2  and  3,  and  t h e   o t h e r   p o r t i o n   i s   r o t a t e d   o n t o  
t h e   p r o j e c t i n g   end   of  t h e   b o l t .   The  p i n   10  i s   t h e n   i n -  
s e r t e d   i n t o   t h e   h e e l   end   of   t h e   l a s t   to   p r e v e n t   r o t a t i o n  

20  of  t h e   two  p o r t i o n s   2  and  3.  A  s o c k e t   f o r   r e c e i v i n g   a n  
A l l e n   key  i s   p r o v i d e d   in   t h e   h e e l   end  of  t h e   b o l t   9 .  

T h u s ,   an  A l l e n   key   can   be  u s e d   to   d r a w   t h e   two  p o r t i o n s   2 
and  3  of  t h e   l a s t   f i r m l y   t o g e t h 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   p i n   10  c an   be  r e -  
25  p l a c e d   w i t h   a  s e c o n d   b o l t   s i m i l a r   to   t h e   b o l t   9.  F o l l o w i n g  

m i l l i n g ,   t h e   b o l t s   a r e   r e m o v e d   f rom  b o t h   t h e   t o e   and  h e e l  
p o r t i o n s   2  and  3,  and  p o s i t i o n e d   b e t w e e n   s u c h   p o r t i o n s .  
A l l e n   k e y s   a r e   i n s e r t e d   t h r o u g h   b o t h   h o l e s   5  and  6  i n  
t h e   h e e l   p o r t i o n   i n t o   s o c k e t s   in   t h e   e n d s   of  t h e   b o l t s ,  

30  and  t h e   b o l t s   a r e   r o t a t e d   to   d r aw  t h e   two  p o r t i o n s   2  a n d  
3  t o g e t h e r .   In  b o t h   c a s e s   t h e   h o l e s   5  and  6  a r e   f i l l e d  
w i t h   p l a s t i c   to   c o m p l e t e   t h e   l a s t .  

The  same  p r o c e d u r e   can   be  u s e d   f o r   a  m u l t i - p i e c e   l a s t ,  
e . g .   t h e   c o n v e n t i o n a l   t w o - p i e c e   or  s p l i t   l a s t .   The  h o l e s  

35  f o r m e d   in   t h e   c u t   f a c e s   7  and  8  of  t h e   p o r t i o n s   2  and  3  t o  
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m o u n t   t h e   p o r t i o n s   on  t h e   m i l l i n g   m a c h i n e   c an   a l s o   b e  

u s e d   t o   r e c e i v e   t h e   l a s t   h i n g e .   A l t e r n a t i v e l y ,   t h e   h o l e s  

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

5  T h u s ,   t h e r e   has   b e e n   d e s c r i b e d   a  m e t h o d   f o r   a c c u r -  

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

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

same  s i z e .   Human  e r r o r   i s   no  l o n g e r   a  f a c t o r   t o   b e  

c o n s i d e r e d   i n   t h e   l a s t   p r o d u c t i o n .  
1 0  
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CLAIMS 

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

t h e   s t e p s   o f :  

(a)  f o r m i n g   r o u g h   c a s t i n g s   o f   p o r t i o n s   ( 2 , 3 )   of   a  

5  l a s t ;  

(b)  s e p a r a t e l y   m a c h i n i n g   t h e   l a s t   p o r t i o n s   ( 2 , 3 )   i n  

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

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

(c)  c o n n e c t i n g   t h e   l a s t   p o r t i o n s   ( 2 , 3 )   to   e a c h  

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

2.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s t e p   ( a )  

c o m p r i s e s   p r e p a r i n g   a  r o u g h   c a s t i n g   (1)  of   a  l a s t   a n d  

t h e n   c u t t i n g   t h e   r o u g h   c a s t i n g   (1)  s u b s t a n t i a l l y  

v e r t i c a l l y   i n t o   p o r t i o n s   ( 2 , 3 ) .  

15  3.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  or  c l a i m   2,  w h e r e i n  

t h e   l a s t   p o r t i o n s   i n c l u d e   a  t o e   p o r t i o n   (3)  and  a  h e e l  

p o r t i o n   (2)  . 
4.  A  m e t h o d   a c c o r d i n g   to   c l a i m   3,  when  d e p e n d e n t   o n  

c l a i m   2,  w h e r e i n   t h e   r o u g h   c a s t i n g   (1)  i s   c u t  

20  s u b s t a n t i a l l y   v e r t i c a l l y   in   t h e   a n k l e   a r e a .  

5.  A  m e t h o d   a c c o r d i n g   to   any  o f   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   s t e p   (c)  c o m p r i s e s   c o n n e c t i n g   a  h i n g e   to   t h e   l a s t  

p o r t i o n s   ( 2 , 3 )   so  as  to   fo rm  a  s p l i t   l a s t .  

6.  A  m e t h o d   a c c o r d i n g   to   any  of  c l a i m s   1  t o   4  ,  w h e r e i n  

25  t h e   h e e l   p o r t i o n   (2)  i s   c o n n e c t e d   t o   t h e   t o e   p o r t i o n   (3)  

by  b o l t   m e a n s   to   form  a  u n i t a r y   l a s t .  

7.  A  m e t h o d   a c c o r d i n g   to   any  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   t h e   p r e d e t e r m i n e d   p a t t e r n   i s   o b t a i n e d   b y  

d i g i t i s i n g   a  l a s t   or  l a s t   p o r t i o n s   h a v i n g   t h e   d e s i r e d  

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

t h e   l a s t   s h a p e   i s   p r o d u c e d .  

8  .  A  m e t h o d   a c c o r d i n g   to   c l a i m   7  ,  w h e r e i n   t h e  

t h r e e - d i m e n s i o n a l   r e c o r d   i s   f ed   i n t o   an  a u t o m a t i c ,  

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

35  p o r t i o n s   ( 2 , 3 )   to   t h e   d e s i r e d   s h a p e .  
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