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@)  Method  and  apparatus  for  forming  clips  on  ferrous  horseshoes. 

(57)  The  method  comprises  the  steps  of  cold  pressing  an 
indentation  in  the  under  surface  of  the  shoe  in  an  appropriate 
outer  edge  portion  of  the  shoe  to  raise  an  appropriate  volume 
of  metal  for  the  clip  at  the  top  surface  and  cold  rolling  the 
raised  metal  to  form  the  clip.  The  preferred  apparatus 
includes  one  or  more  hydraulic  presses.  In  forming  the  in- 
dentation,  a  stationary  punch  is  used  and  the  horseshoe  is 
clamped  between  a  press  head  (35)  and  a  resiliency  depress- 
able  shoe  support  (12)  and  moved  passed  the  punch.  The 
preferred  rolling  press  has  an  active  roller  and  a  reaction  roller 
and  the  shoe  is  placed  upon  a  bed  having  a  platform  sloping 
downwardly  away  from  a  die  surface. 
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  The  method  comprises  the  steps  of  cold  pressing  an 
indentation  in  the  under  surface  of  the  shoe  in  an  appropriate 
outer  edge  portion  of the  shoe  to  raise  an  appropriate  volume 
of  metal  for  the  clip  at  the  top  surface  and  cold  rolling  the 
raised  metal  to  form  the  clip.  The  preferred  apparatus 
includes  one  or  more  hydraulic  presses.  In  forming  the  in- 
dentation,  a  stationary  punch  is  used  and  the  horseshoe  is 
clamped  between  a  press  head  (35)  and  a  resiliently  depress- 
able  shoe  support  (12)  and  moved  passed  the  punch.  The 
preferred  rolling  press  has  an  active  roller and  a  reaction  roller 
and  the  shoe  is  placed  upon  a  bed  having  a  platform  sloping 
downwardly  away  from  a  die  surface. 



The  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   a n d  

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

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

f o r   t h e   f a r r i e r   or  b l a c k s m i t h   w i t h o u t   c l i p s   b u t   a re   i n  

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

w o r k i n g   by  t h e   b l a c k s m i t h   e i t h e r   h o t   or  c o l d   to   f i t  

t h e   p a r t i c u l a r   h o r s e ' s   h o o f .   C l i p s   a r e   u p w a r d   p r o j e c t i o n s  

f rom  t h e   u p p e r   f a c e s   of  t h e   s h o e s   a d j a c e n t   t h e i r   o u t e r  

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

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

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

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

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

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

s y m m e t r y   of  t h e   s h o e .  

The  p r e p a r a t i o n   of  t h e   c l i p s   c o n s t i t u t e   a n  

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

and  r e q u i r e s   t h e   u s e   of  a  h o t   f o r g e .   The  o p e r a t i o n  

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

an  i n d e n t a t i o n   in   t h e   u n d e r   s u r f a c e   of  t h e   shoe   in  t h e  

a p p r o p r i a t e   o u t e r   edge   p o r t i o n   of  t h e   shoe   to   r a i s e   a n  

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



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

an  a n v i l   to   fo rm  t h e   c l i p .   The  p r e p a r a t i o n   of   t h e   s h o e  

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

b l a c k s m i t h ' s   w o r k i n g   t i m e .  

A t t e m p t s   h a v e   b e e n   made  in  t h e   p a s t   to   p r e p a r e  

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

t h e   s h o e s ,   b u t   w i t h   v e r y   l i m i t e d   s u c c e s s .   Such   m e t h o d s  

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

s i m u l a t i n g   t h e   a c t i o n   of   t h e   b l a c k s m i t h .   In  p a r t i c u l a r ,  

s h o e s   h a v e   b e e n   made  by  f o r m i n g   t h e   i n d e n t a t i o n   by  h o t  

p u n c h i n g   on  a  m e c h a n i c a l   p o w e r   p r e s s   and  s u b s e q u e n t l y  

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

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

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

o p e r a t i o n s   r e q u i r e s   a  d i s p r o p o r t i o n a t e   a m o u n t   of   t i m e  

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

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

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

and  f o r w a r d l y   f r o m   t h e   s h o e   w i t h   t h e   wrong   o r i e n t a t i o n  

and  r e q u i r e s   s u b s e q u e n t   w o r k i n g   b e f o r e   t h e   s h o e   can  b e  

f i t t e d   t o   t h e   h o r s e .   One  s u c h   m e t h o d   and  a p p a r a t u s   f o r  

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

B r i t i s h   P a t e n t   No.  1 , 4 4 2 , 4 5 6 .  

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

c o n t r a r y   to   e x p e c t a t i o n ,   c l i p s   can   be  e c o n o m i c a l l y  



p r o d u c e d   by  c o l d   w o r k i n g   t e c h n i q u e s .  

In  a c c o r d a n c e   w i t h   one  a s p e c t   of  t h e   i n v e n t i o n  

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

h o r s e s h o e   in  w h i c h   an  i n d e n t a t i o n   i s   f o r m e d   in  t h e  

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

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

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

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

c h a r a c t e r i s e d   in   t h a t   t h e   s a i d   i n d e n t a t i o n   is   f o r m e d   b y  

c o l d   p r e s s i n g   and  t h e   s u b s e q u e n t   w o r k i n g   i s   p e r f o r m e d  

by  c o l d   r o l l i n g .  

The  i n v e n t i o n   a l s o   i n c l u d e s   an  a p p a r a t u s  

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

m e a n s   f o r   f o r m i n g   an  i n d e n t a t i o n   in  t h e  

u n d e r s i d e   s u r f a c e   of   t h e   shoe   in  an  a p p r o p r i a t e   o n  

edge   p o r t i o n   of  t h e   s h o e   to  r a i s e   an  a p p r o p r i a t e  

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

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

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

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

means   c o m p r i s e s   a  c o l d - r o l l i n g   m e a n s .  

I t   i s   p r e f e r r e d   to  use   a  h y d r a u l i c   p r e s s  

f o r   b o t h   t h e   p r e s s i n g   and  r o l l i n g   o p e r a t i o n s .   L e s s  

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

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



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

a b o u t   18  t o n s   c a p a c i t y .   In  g e n e r a l   a  p r e s s u r e   o f  

f r o m   16  to   20  t o n s   may  be  r e q u i r e d   f o r   p r e s s i n g  

and  f rom  4  to   8  t o n s   f o r   r o l l i n g .  

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

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

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

d e s i r e d .   Thus  in   c o l d   w o r k i n g   g e n e r a l l y   s l o w e r   s p e e d s  

a r e   n e c e s s a r y   i f   c r a c k i n g   o r   w e a k e n i n g   of   t he   m e t a l   i s  

to   be  a v o i d e d   and  t h e   p r e f e r r e d   s p e e d   of  o p e r a t i o n  

i s   n o t   g r e a t e r   t h a n   2  f e e t   p e r   s e c o n d   ( 0 . 1 6   m / s e c )  

and  more   p r e f e r a b l y   f rom  6  i n c h e s   to   l f t .   6  i n c h e s  

p e r   s e c o n d   ( 0 . 1 5   t o   0 . 4 6   m / s e c ) .   A l t h o u g h   a  h y d r a u l i c  

p r e s s   i s   p r e f e r r e d ,   i t   i s   of  c o u r s e   p o s s i b l e   t o  

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

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

The  p r e f e r r e d   f o r m   of  a p p a r a t u s   u s e d   in  t h e  

p r e s s i n g   or   p u n c h i n g   o p e r a t i o n   i n c l u d e s :  

a  s t a t i o n a r y   p u n c h   member   h a v i n g   a  s h o e  

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

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

a  p r e s s i n g   bed   h a v i n g   a  r e s i l i e n t l y  

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

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

l e v e l   a l l o w i n g   p o s i t i o n i n g  o f   a  s h o e   o v e r   t h e  



i n d e n t i n g   t o o l ,  

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

p r e s s i n g   bed  and  p u n c h   m e m b e r ,   a n d  

s t o p   m e a n s   f o r   l i m i t i n g   t h e   p r e s s i n g   s t r o k e .  

The  p r e f e r r e d   fo rm  of  a p p a r a t u s   u s e d   in  t h e  

r o l l i n g   o p e r a t i o n   i n c l u d e s :  

a  r o l l i n g   h e a d   n o r m a l l y   a r r a n g e d   f o r   a  

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

a  bed   f o r   t h e   s h o e   h a v i n g   a  v e r t i c a l   r o l l i n g  

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

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

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

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

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

c o r r e s p o n d i n g   to   t h e   h e i g h t   of  t h e   c l i p   above   t h e  

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

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

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

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

s u r f a c e   f rom  t h e   p l a n e   of  t h e   s h o e .  

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

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

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

F i g u r e   1  i s   a  v e r t i c a l   c r o s s - s e c t i o n   v i e w e d  

f rom  t h e   f r o n t   of  a p p a r a t u s   u s e d   in  t h e   p r e s s i n g  

o p e r a t i o n ,   a l o n g   t h e   l i n e   I - I   of  F i g u r e   1 ,  



F i g u r e   2  i s   a  h o r i z o n t a l   c r o s s - s e c t i o n   a l o n g  

t h e   l i n e   I I - I I   of  F i g u r e   1 ,  

F i g u r e   3  is   a  v e r t i c a l   c r o s s - s e c t i o n   a l o n g  

t h e   l i n e   I I I - I I I   of  F i g u r e   2 ,  

F i g u r e   4  is   a  h o r i z o n t a l   c r o s s - s e c t i o n   a l o n g  

t h e   l i n e   I V - I V   of  F i g u r e   3 ,  

F i g u r e   5  i s   an  e n l a r g e d   v e r t i c a l   c r o s s - s e c t i o n  

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

in  F i g u r e   3,  s h o w i n g   t h e   a c t i o n   on  t h e   s h o e ,  

F i g u r e   6  i s   a  s i d e   e l e v a t i o n a l   v i e w   o f  

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

F i g u r e   7  i s   a  p l a n   v i e w   of  t h e   a p p a r a t u s  

of   F i g u r e   6,  a n d  

F i g u r e s   8  and  9  a r e   p e r s p e c t i v e   v i e w s   of  a  

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

The  a p p a r a t u s   of  F i g u r e s   1  to   5  i n c l u d e s   a  

p r e s s i n g  b e d   10  h a v i n g   a  s t a t i o n a r y   b a s e   11  and  a  

r e s i l i e n t l y   d e p r e s s a b l e   s h o e  s u p p o r t   p l a t f o r m   1 2 .  

P a r t i a l l y   e m b e d d e d   and  b o l t e d   in   t h e   b a s e   11  i s   a  

s t a t i o n a r y   p u n c h   member   13  w h i c h   i s   c y l i n d r i c a l   i n  

s h a p e   and  s t a n d s   up  v e r t i c a l l y   f rom  t h e   b a s e   11.  T h e  

u p p e r   p o r t i o n   of   t h e   p u n c h   member   i s   c u t   away  to   p r o v i d e  

a  p l a n a r   v e r t i c a l   s h o e   l o c a t i n g   s u r f a c e   14.   M o u n t e d  

b e l o w   t h e   s h o e   l o c a t i n g   s u r f a c e   i s   an  i n d e n t i n g   t o o l   1 5  

" h a v i n g   a  w o r k i n g   end  p o r t i o n   16  p r o j e c t i n g   u p w a r d l y  



a g a i n s t   t h e   l o c a t i n g   s u r f a c e   14.  The  end  p o r t i o n   16  i s  

u p w a r d l y   t a p e r e d   as  v i e w e d   in  F i g u r e   1 .  

M o u n t e d   in  t h e   b a s e   11  of  t h e   p r e s s i n g   bed  a r e  

f o u r   g u i d e   s p i n d l e s   17  e a c h   of  w h i c h   is  a  s l i d i n g   f i t  

w i t h i n   a  s l e e v e   18  m o u n t e d   in  t h e   s h o e   s u p p o r t i n g   p l a t f o r m  

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

s l e e v e   ( to   be  d e s c r i b e d ) ,   of  t h e   p r e s s   h e a d .   The  s p i n d l e s  

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

as  v i e w e d   in  p l a n   ( F i g u r e   2 ) .   S e c u r e d   b e t w e e n   t h e   b a s e  

11  and  t h e   p l a t f o r m   12,   r e s p e c t i v e l y   a d j a c e n t   t h e  

s p i n d l e s   17  a r e   s p r i n g   m e m b e r s   19  c o n s i s t i n g   of  s p r i n g  

m o u n t i n g   s p i n d l e s   21  m o u n t e d   in  t h e   b a s e   11  and  p r o j e c t i n g  

u p w a r d l y   i n t o   b o r e s   in   t h e   p l a t f o r m   12,  and  e a c h   h a v i n g  

s l i d i n g l y   f i t t e d   t h e r e t o   a  s t a c k   of  w a s h e r s   20  o f  

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

The  w a s h e r s   d e f o r m   r e s i l i e n t l y   when  t h e   p l a t f o r m   12  i s  

p r e s s e d   d o w n w a r d l y   by  t h e   p r e s s   h e a d .   A l s o   m o u n t e d  

to  t h e   b a s e   11  r e s p e c t i v e l y   on  two  s i d e s   of  t h e   p u n c h  

member   a re   two  s t o p   m e m b e r s   22  w h i c h   l i m i t   t h e   f i n a l  

d o w n w a r d   s t r o k e   and   a r e   of  a p p r o p r i a t e   h e i g h t   f o r  

t h i s   p u r p o s e .   As  shown  in  t h e   f i g u r e s ,   t h e   p l a t f o r m   12 

i s   a t   t h e   b o t t o m   of  i t s   d o w n w a r d   s t r o k e   w i t h   no  h o r s e s h o e  

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

m e m b e r s   2 2 .  

S l i d i n g l y   f i t t e d   o v e r   t h e   p r e s s i n g   bed  10  i s  



a  p r e s s   h e a d   30  c o m p r i s i n g   a  b a s e   31  to   w h i c h   i s   m o u n t e d  

a  c e n t r a l   c o n n e c t i n g   p i e c e   32  f o r   a t t a c h m e n t   to   t h e   r a m  

of  a  h y d r a u l i c   p r e s s   ( n o t   s h o w n ) .   The  g u i d e   s p i n d l e s  

17  a r e   s l i d i n g l y   e n g a g e d   in  s l e e v e s   33  in  t h e   b a s e   3 1 ,  

and  two  s t o p   m e m b e r s   34  a r e   m o u n t e d   to   t h e   b a s e   31  so  a s  

to   p r o j e c t   d o w n w a r d l y   t h e r e f r o m   in  a l i g n m e n t   w i t h   t h e  

s t o p   m e m b e r s   22  a t t a c h e d   to   t h e   b a s e   11.  As  shown  i n  

F i g u r e   1  t h e s e   a r e   in   a b u t m e n t   w i t h   t h e   p l a t f o r m   12  o f  

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

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

31  i s   a  d i e   member   35  c o m p r i s i n g   a  s u p p o r t   p o r t i o n   3 5 a  

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

s l i d i n g l y   r e c e i v e   t h e   p u n c h   member   13.   B o l t e d   to   t h e  

p o r t i o n   35a  i s   a  d i e   p o r t i o n   35b  of  s u i t a b l e   t o o l   s t e e l  

and  c o n t a i n i n g   a  g e n e r a l l y   h o r i z o n t a l l y   e l o n g a t e  

r e c t a n g u l a r   d i e   r e c e s s   36  f o r   r e c e i v i n g   t h e   d i s p l a c e d  

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

F i g u r e   5 .  

In  t h e   p r e s s i n g   o p e r a t i o n   a  h o r s e s h o e   H  i s  

a r r a n g e d   t h e   n o r m a l   way  up  on  t h e   p l a t f o r m   12  w i t h  

i t s   end  s u r f a c e   in   c o n t a c t   a g a i n s t   t h e   l o c a t i n g   f a c e  

14  of  t h e   p u n c h   m e m b e r ,   t h e   h o r s e s h o e   m a k i n g   c o n t a c t  

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

( B r o k e n   l i n e s ,   F i g u r e   5 . )   The  ram  i s   t h e n   e n e r g i s e d  

t o  b r i n g   t h e   p r e s s   h e a d   30  down  upon   t h e   h o r s e s h o e  



to   c l a m p   i t   b e t w e e n   t h e   l o w e r   s u r f a c e   of  t he   d i e  m e m b e r   3 5 b  

and  t he   p l a t f o r m   12.  C o n t i n u e d   m o v e m e n t   of  t h e   r a m  

d e p r e s s e s   t h e   p l a t f o r m   12  a g a i n s t   t h e   f o r c e   of  t h e  

s p r i n g   w a s h e r s   20  u n t i l   at   t h e   end  of  t h e   s t r o k e   t h e  

t o o l   end  16  has   i n d e n t e d   t h e   m e t a l   as  shown  in  F i g u r e   5 

to   d i s p l a c e   p a r t   of  t h e   m e t a l   i n t o   t h e   d i e   c a v i t y   3 6 .  

In  t h i s   p o s i t i o n   t h e   p l a t f o r m   12  w o u l d   n o r m a l l y   be  i n  

e n g a g e m e n t   w i t h   t h e   s t o p s   22.  T h r o u g h o u t   t h e   p r e s s i n g  

s t r o k e ,   c o r r e c t   a l i g n m e n t   of  t h e   p r e s s   h e a d ,   p l a t f o r m   12 

and  b a s e   11  is   m a i n t a i n e d   by  means   of   t h e   s p i n d l e s   1 7 .  

The  s t o p s   34  do  n o t   come  i n t o   o p e r a t i o n   u n l e s s   t h e   r a m  

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

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

35b  and  t he   p l a t f o r m   1 2 .  

At  t h e   end  of  t h i s   p r e s s i n g   o p e r a t i o n   t h e  

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

in  F i g u r e   8.  I t   w i l l   be  a p p a r e n t   t h a t   d i f f e r e n t   s i z e s  

of  h o r s e s h o e   w i l l   r e q u i r e   d i f f e r e n t   p r e s s i n g   s t r o k e s  

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

t h e   s t o p s   22  and  t h e   a c t i v e   s t r o k e   l e n g t h   of  t h e  

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

i s   a d j u s t a b l e   to  t h e   p r e f e r r e d   s p e e d   m e n t i o n e d .   U s i n g  

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

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

c r a c k i n g   or  w e a k n e s s   in   t h e   w o r k e d   p o r t i o n   of  t h e   s h o e . '  



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

t h e   same  h y d r a u l i c   p r e s s   and  ram,   a l t h o u g h   l e s s   p r e s s u r e  

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

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

t h i s   s t a g e   i s   shown  in  F i g u r e s   6  and  7  and  c o m p r i s e s  

a  r o l l i n g   h e a d   40  w h i c h   h a s   an  i n v e r t e d   U - s h a p e d   b a s e   4 1 ,  

t h e   web  of   w h i c h   i s   a t t a c h e d   to  a  c o n n e c t i n g   p i e c e   4 2  

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

M o u n t e d   b e t w e e n   t h e   l i m b s   of  t h e   U - s h a p e d   b a s e   4 1  

a r e   a  p a i r   of   p a r a l l e l   r o l l e r s   43,   44  e a c h   m o u n t e d   o n  

a  s p i n d l e   45  w h i c h   in  t u r n   a r e   m o u n t e d   i n  b e a r i n g s   i n  

t h e   l i m b s   of  t h e   U - s h a p e d   41.  The  r o l l e r   43  i s   a n  

a c t i v e   r o l l e r   and  r o l l e r   44  i s   a  r e a c t i o n   r o l l e r   w h i c h  

p r e v e n t s   l a t e r a l   d i s p l a c e m e n t   of  t h e   r o l l i n g   h e a d   40  

d u r i n g   t h e   r o l l i n g   o p e r a t i o n .   F i g u r e   6  i l l u s t r a t e s   t h e  

r o l l i n g   h e a d   40  a t   t h e   end   of  i t s   r o l l i n g   s t r o k e .  

The  a p p a r a t u s   i n c l u d e s   a  bed   50  in  w h i c h  

a  r e a c t i o n   t o o l   51  i s   i n t e g r a t e d   w i t h   an  a c t i v e   t o o l  

or  d i e   member   52  t h r o u g h   a  b a s e   53,  b r a c k e t s   5 3 a ,  

53b  and  t i e   b a r s   5 4 , 5 5 .   A  s h o e   s u p p o r t i n g   p l a t f o r m  

56  s l o p e s   d o w n w a r d l y   away  f rom  t h e   d i e   member   5 2 .  

The  d i e   member   52  c o m p r i s e s   a  v e r t i c a l   r o l l i n g   s u r f a c e  

57,   a  s u p p o r t   s u r f a c e   58  c o n t i n u o u s   w i t h   t h e   s u r f a c e  

56,  and  a  d i e   s u r f a c e   59  w h i c h   i n t e r c o n n e c t s   t h e  

s u r f a c e s   57  and   58  and  h a s   a  v e r t i c a l   d i m e n s i o n  



c o r r e s p o n d i n g   to   t h e   h e i g h t   of  t h e   c l i p   above   t h e   t o p  

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

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

c l i p .   In  o t h e r   w o r d s   t h e   s u r f a c e   59  e x t e n d s   d o w n w a r d l y  

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

A  r e s t   60  is   m o u n t e d   so  as  to   p r o j e c t  

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

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

s l i d i n g l y   m o u n t e d   on  a  s p i n d l e   61  f i t t e d   to   t h e   p l a t f o r m  

5 6  s o   as  to   be  r e p l a c e a b l e   by  w h e e l s   of  d i f f e r e n t  

s i z e   to   s u i t   d i f f e r e n t   d i m e n s i o n s   of  h o r s e s h o e .   F o r  

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

m o u n t e d   so  as  to   s w i v e l   to  a l t e r   t h e   l e n g t h   b e t w e e n   t h e  

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

b e i n g   p r o v i d e d .  

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

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

shown  in  F i g u r e   8,  is   l o c a t e d   u p s i d e - d o w n   on  t h e  

p l a t f o r m   56,   o v e r   t h e   r e s t   w h e e l   60,   so  t h a t   t h e   r a i s e d  

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

a g a i n s t   t h e   d i e   s u r f a c e   59,  in  w h i c h   p o s i t i o n   t h e  

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

w h e e l   60.  The  ram  is   t h e n   e n g a g e d   to   b r i n g   t h e   r o l l i n g  

h e a d   down,   d u r i n g   w h i c h   t h e   a c t i v e   r o l l e r   43  r o l l s  

o u t   t h e   d i s p l a c e d   m e t a l   a g a i n s t   t h e   d i e   s u r f a c e   59  t o  



f o r m   a  t a p e r e d   c l i p   as  i l l u s t r a t e d   in  F i g u r e   9,  t h e  

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

t h e   t o p   s u r f a c e   of  t h e   s h o e   w h e r e   t h e   m e t a l   may  b e  

f o r   e x a m p l e   up  to   an  1 / 8 t h   i n c h   ( 3 . 1 8   mm)  t h i c k ,   t o  

s u b s t a n t i a l l y   a  k n i f e - e d g e   a t   t h e   p o i n t .   At  t h e   s a m e  

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

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

much  h i g h e r   s t a n d a r d   of   f i n i s h   and  can  be  o b t a i n e d  

by  h a n d   f o r g i n g   or  h o t   r o l l i n g .  

The  h o r s e s h o e   H  i s   i n d i c a t e d   in   F i g u r e   5 

in  b r o k e n   l i n e s   b e f o r e   t h e   p r e s s i n g   s t e p   and  i n  

s e c t i o n   a t   t h e   end  of  t h e   p r e s s i n g   s t e p ,   and  i n  

F i g u r e   6  in   b r o k e n   l i n e s   a f t e r   t h e   r o l l i n g   s t e p .  

I t   i s   an  i m p o r t a n t   p r e f e r r e d   f e a t u r e   of  t h e  

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

bed  a t   t h e   end  of  t h e   d o w n w a r d   r o l l i n g   s t r o k e   a n d  

b e f o r e   t h e   r e t u r n   s t r o k e .   Not   o n l y   d o e s   t h i s   s a v e  

t i m e ,   b u t   t h e r e   i s   no  r i s k   o f   t h e   f o r m e d   c l i p   b e i n g  

d i s t o r t e d   d u r i n g   t h e   r e t u r n   s t r o k e .   I f   a  s l ow   a c t i n g  

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

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

when   t h e   h e a d   i s   in   t h e   b o t t o m - m o s t   p o s i t i o n ,   i n  

o r d e r   to   a l l o w   t i m e   f o r   r e m o v a l   of   t h e   s h o e .  

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

p a i r s   of  s t o p   m e m b e r s   r e s p e c t i v e l y   22  and  34,  a t   l e a s t  



t h e   u p p e r   s t o p   m e m b e r s   34  can  be  o m i t t e d   to   a v o i d   t h e  

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

d i f f e r e n t   t h i c k n e s s e s   of  s h o e .   Thus  i t   is   o n l y  

n e c e s s a r y   f o r   t h e   b o t t o m   s t o p   m e m b e r s   22  to  b e  

p o s i t i o n e d   so  as  to  come  i n t o   c o n t a c t   w i t h   t h e   p l a t f o r m  

12  a f t e r   e . g .  z   i n c h   ( 1 2 . 7   mm)  of  t r a v e l   of  t h e  

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

h o r s e s h o e   n o r m a l l y   t r e a t e d .  

The  p r e s s u r e   u s e d   in  t h e   p r e s s i n g   s t e p   may  b e  

f rom  16  to   20  t o n s   ( 1 7 . 9 2   to   2 2 . 4 0   t o n n e s ) .   I t   i s  

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

16  t o n s   ( 1 6 . 9 2   t o n n e s )   c a p a c i t y .  

The  p r e s s u r e   u s e d   in  t h e   r o l l i n g   s t e p   may  b e  

f r o m   4  to   8  t o n s   ( 4 . 4 8   to   8 .96   t o n n e s ) .  



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

h o r s e s h o e   in  w h i c h   an  i n d e n t a t i o n   ( F i g .   8)  i s   f o r m e d  

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

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

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

and  s u b s e q u e n t l y   w o r k i n g   t h e   r a i s e d   m e t a l   to   f o rm  t h e  

c l i p   ( F i g .   9 ) ,   c h a r a c t e r i s e d   in   t h a t   t h e   s a i d  

i n d e n t a t i o n   ( F i g .   8)  i s   f o r m e d   by  c o l d   p r e s s i n g   a n d  

t h e   s u b s e q u e n t   w o r k i n g   ( F i g .   9)  i s   p e r f o r m e d   by  c o l d  

r o l l i n g .  

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   t h e  

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

( F i g s .   1 - 4 ) .  

3.  A  m e t h o d   a c c o r d i n g   to   c l a i m   2  w h e r e i n   a  p r e s s u r e  

of  f r o m   16  t o   20  t o n s   ( 1 7 . 9 2   to   2 2 . 4 0   t o n n e s )   i s   u s e d .  

4.  A  m e t a l   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m   w h e r e i n  

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

p r e s s   ( F i g s .   6 , 7 ) .  

5.  A  m e t h o d   a c c o r d i n g   to   c l a i m   4  w h e r e i n   a  p r e s s u r e  

of   f r o m   4  to   8  t o n s   ( 4 . 4 8   t o   8 . 9 6   t o n n e s )   i s   u s e d .  



6.  A  m e t h o d   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

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

at  a  s p e e d   n o t   g r e a t e r   t h a n   2  f e e t   pe r   s e c o n d  

( 0 . 6 1 m / s e c ) .  

7.  A  m e t h o d   a c c o r d i n g   to   c l a i m   6  w h e r e i n   t h e  

s p e e d   i s   f r o m  b   to   1½  f e e t   p e r   s e c o n d   ( 0 . 1 5   to   0 . 4 6   m / s e c ) .  

8.  A  m e t h o d   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m  

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

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

t h e   r o l l i n g   s t r o k e   and  p r i o r   to   t he   r e t u r n   s t r o k e .  

9.  A p p a r a t u s   f o r   f o r m i n g   a  c l i p   on  a  f e r r o u s  

h o r s e s h o e   c o m p r i s i n g :  

means   f o r   f o r m i n g   an  i n d e n t a t i o n   in  t h e  

u n d e r s i d e   s u r f a c e   of  t h e   shoe   in  an  a p p r o p r i a t e   o n  

edge   p o r t i o n   of  t h e   shoe   to   r a i s e   an  a p p r o p r i a t e  

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

m e a n s   f o r   w o r k i n g   t h e   r a i s e d   m e t a l   to   f o r m  

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

c o m p r i s e s   a  c o l d - w o r k i n g   p r e s s   ( F i g s .   1-4)   and  t h e  

s a i d   w o r k i n g   means   c o m p r i s e s   a  c o l d - r o l l i n g   m e a n s  

( F i g s   6 , 7 ) .  



10.  A p p a r a t u s   a c c o r d i n g   t o   c l a i m   9  i n c l u d i n g   a  

h y d r a u l i c   p r e s s   of  n o t   l e s s   t h a n   16  t o n s   ( 1 6 . 9 2   t o n n e s )  

c a p a c i t y .  

11.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   9  or  c l a i m   10 

i n c l u d i n g :  

a  s t a t i o n a r y   p u n c h   member   (13)  h a v i n g   a  s h o e  

l o c a t i n g   s u r f a c e   (14)  a n d  a n   i n d e n t i n g   t o o l   ( 1 5 )  

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

a  p r e s s i n g   bed   (10)  h a v i n g   a  r e s i l i e n t l y  

d e p r e s s a b l e   s h o e   s u p p o r t   (12)  e x t e n d i n g   a t   l e a s t   p a r t l y  

a r o u n d   t h e   s t a t i o n a r y   member   (13)  w i t h   i t s   n o r m a l   s u r f a c e  

l e v e l   a l l o w i n g   p o s i t i o n i n g   of  a  s h o e   (H)  o v e r   t h e  

i n d e n t i n g   t o o l   ( 1 5 ) .  

a  p r e s s   h e a d   (30)  g u i d i n g l y   l o c a t e d   o v e r  

t h e   p r e s s i n g   bed   and  p u n c h   m e m b e r ,  a n d  

s t o p   means   ( 2 2 , 3 4 )   f o r   l i m i t i n g   t h e   p r e s s i n g  

s t r o k e .  

12.  A p p a r a t u s   a c c o r d i n g   to   any  of  c l a i m s   9  to   1 1  

i n c l u d i n g :  

a  r o l l i n g   h e a d   (40)  n o r m a l l y   a r r a n g e d   f o r   a  

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

a  bed   (50)  f o r   t h e   s h o e   h a v i n g   a  v e r t i c a l  

r o l l i n g   s u r f a c e   ( 5 7 ) ,   a  p l a t f o r m "   (58)  s l o p i n g   d o w n w a r d l y  



away  f rom  t h e   r o l l i n g   s u r f a c e ,   a  r e s t   (60)  p r o j e c t i n g  

f rom  t he   p l a t f o r m   f o r   a b u t t i n g   the   i n s i d e   edge   of  t h e  

s h o e ,   and  a  d i e   s u r f a c e   (59)  i n t e r c o n n e c t i n g   t h e   p l a t f o r m  

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

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

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

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

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

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

s u r f a c e   f rom  t h e   p l a n e   of  t h e   s h o e .  

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

r o l l i n g   h e a d   (40)  i n c l u d e s   an  a c t i v e   r o l l e r   (43)  and  a  

r e a c t i o n   r o l l e r   (44)  and  t h e   bed  i n c l u d e s   a  r e a c t i o n  

s u r f a c e   (51)  p a r a l l e l   to   t h e   r o l l i n g   s u r f a c e .  

14.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   12  or  c l a i m   13 

w h e r e i n   t he   r e s t   i s   a d j u s t a b l e   in  d i s t a n c e   f rom  t h e  

d i e   s u r f a c e .  

1 5 .  A p p a r a t u s   a c c o r d i n g   to   c l a i m   12  or  c l a i m   13 

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

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