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is*)  Portable  bending  apparatus. 
A  portable  bending  apparatus  (1)  for  bending  elongate, 

deformable  material  (2),  comprises  first  and  second  clamps 
(3),  (4)  adapted,  in  use.  to  be  located  in  a  selected, 
spaced-apart  relationship  along  a  length  of  material  (2)  to  be 
bent,  each  clamp  (3),  (4)  providing  a  fixed  jaw  (8)  adapted,  in 
use,  to  engage  one  side  of  the  material  (2)  to  be  bent  in  the 
plane  in  which  bending  is  required,  and  pivotably  carrying  a 
lever  (13)  having  lever  portions  (15),  (18)  extending  to 
opposite  sides  of  a  laterally  spaced,  lever  pivot  axis  (14),  with 
a  first  lever  portion  (15)  provided  with  a  jaw  (16)  adapted  to 
engage  the  opposite  side  of  the  material  (2)  to  be  bent  in  the 
plane  in  which  bending  is  required,  and  with  a  second  lever 
portion  (18)  providing  a  pivotal  attachment  point  (21)  for 
power  means  extending  between  the  levers  and  hence 
between  the  clamps  for  imposing  bending  moments  on  the 
material  to  be  bent  via  the  clamps,  the  power  means 
comprising  a  double-acting,  hydraulic  piston  and  cylinder 
unit  (5). 



T h i s   i n v e n t i o n   r e l a t e s   t o   p o r t a b l e  

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

d e f o r m a b l e   m a t e r i a l ,   e . g .   o f   m e t a l   and  o f  

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

s e c t i o n ,   to   a  r e q u i r e d   c u r v a t u r e .   In  t h e  

i n s t a l l a t i o n   or  m a i n t e n a n c e   of  r a i l w a y   t r a c k  

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

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

w h i l e   c u r v e d   a r c h e s ,   e . g .   o f   " I " - s e c t i o n ,   a r e  

f r e q u e n t l y   e m p l o y e d   as  p e r m a n e n t   r o o f   s u p p o r t s  

in  mine   r o a d w a y s .  

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

f o r   b e n d i n g   e l o n g a t e ,   d e f o r m a b l e   m a t e r i a l ,  

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

u s e ,   to  be  l o c a t e d   in  a  s e l e c t e d ,   s p a c e d - a p a r t  

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

b e n t ,   e a c h   c l a m p   p r o v i d i n g   a  f i x e d   j a w  

a d a p t e d ,   in  u s e ,   t o   e n g a g e   one   s i d e   of   t h e  

m a t e r i a l   to   be  b e n t   in  t h e   p l a n e   in  w h i c h  

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

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

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



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

p r o v i d e d   w i t h   a  j a w   a d a p t e d   to   e n g a g e   t h e  

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

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

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

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

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

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

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

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

u n i t .  

In  d e t a i l ,   e a c h   c l a m p   may  c o m p r i s e   a  

p a i r   o f   p a r a l l e l   c h e e k s ,   s p a c e d   a p a r t   by  a  

d i s t a n c e   such   t h a t   t h e   c h e e k s   may  e m b r a c e   t h e  

m a x i m u m   m a t e r i a l   s e c t i o n ,   in   one   d i r e c t i o n ,  

r e q u i r e d   t o   be  b e n t   by  t h e   a p p a r a t u s .  

A l t h o u g h   t h e  c l a m p s   c o u l d   be  t h r e a d e d   a l o n g  

t h e   m a t e r i a l   to  be  b e n t ,   or   c o n v e r s e l y   t h e  

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

p r e f e r r e d   fo r   one  c l a m p   c h e e k   to   be  r e l e a s a b l e  

f r o m   t h e   o t h e r .   T h u s ,   w i t h   t h i s   a r r a n g e m e n t ,  

t h e   f i x e d   j aw  may  be  w e l d e d   t o   t h e   f i x e d   c h e e k  

and  t h e   r e l e a s a b l e   c h e e k   s e c u r e d   to  t h e   f i x e d  

j a w   by  r e l e a s a b l e   a t t a c h m e n t   m e a n s   s u c h   a s  

b o l t s   or  s t u d s .  

P r e f e r a b l y ,   t h e   p i v o t a l   a t t a c h m e n t   o f  



t h e   l e v e r   to   i t s   j aw  is   of  a  c o n s t r u c t i o n   t h a t  

may  r e a d i l y   be  d i s a s s e m b l e d ,   so  t h a t   t h e   l e v e r  

may  r e a d i l y   be  r e m o v e d   f rom  i t s   c h e e k s .   W i t h  

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

c a r r i e d   by  t he   l e v e r ,   to  be  p i v o t a b l y   r e c e i v e d  

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

A l t h o u g h   d i s a s s e m b l y   c o u l d   be  e f f e c t e d   b y  

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

p r e f e r a b l y   p e r m a n e n t l y   a t t a c h e d ,   e . g .   b y  

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

a  f l a t ,   a n d   t h e   c h e e k s   w i t h   a  s u i t a b l y  

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

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

and  r e m o v e d ,   when   in   a  p r e d e t e r m i n e d   a n g u l a r  

p o s i t i o n   w i t h   r e s p e c t   t o   t h e   c h e e k s .   I n  

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

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

e n g a g e   t h e   s u p p o r t   h o l e s ,   and   c o n s e q u e n t l y  

s p a c e d   a p a r t   by  t h e   c h e e k   s p a c i n g .  

P i v o t a l   a t t a c h m e n t   o f   t h e   p i s t o n   a n d  

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

e f f e c t e d   by  p r o v i d i n g   a  b i f u r c a t e d   end  f i t t i n g  

on  b o t h   t h e   p i s t o n   rod  and  t h e   c y l i n d e r   of  t h e  

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

c o n v e n i e n t l y   r e a d i l y   r e m o v a b l e   a n d  

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



t h e   b i f u r c a t e d   e n d   f i t t i n g   a n d   i n   t h e i r  

a s s o c i a t e d   l e v e r s .   I f   such   a  s p a c i n g   b e t w e e n  

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

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

i s   of  i n s u f f i c i e n t   l e n g t h ,   t h e n   one   or   m o r e  

t i e   b a r s   e . g .   of   lm  or  2m  l e n g t h   c a n   be  u s e d  

to   e x t e n d   t h e   e f f e c t i v e   l e n g t h   o f   t h e   p i s t o n  

and  c y l i n d e r   u n i t .   S u c h   t i e   b a r s   w i l l   n e e d  

to  have   c o m p a t i b l e   end  f i t t i n g s .  

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   j a w  

p o s i t i o n s ,   or  l e v e r   p o s i t i o n s ,   n e e d   t o   b e  

c h a n g e d   on  t h e   m a t e r i a l   t o   be  b e n t   w h e n  

a d a p t i n g   t h e   a p p a r a t u s   f rom  one  f o r   e f f e c t i n g  

say   c o n c a v e   b e n d s ,   to  one  f o r   e f f e c t i n g   c o n v e x  

b e n d s ,   and  v i s e   v e r s a .  

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

j aw  to   be  p r o v i d e d   w i t h   a  s e r r a t e d   g r i p p i n g  

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

a n d   c y l i n d e r   u n i t   may  be  p r o v i d e d   by  a  

p o r t a b l e ,   m a n u a l l y   o p e r a b l e   pump,   so  t h a t   t h e  

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

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

t h a t   t h e   a p p a r a t u s   may  be  u s e d   in   r e m o t e  

l o c a t i o n s   w h e r e   no  h y d r a u l i c   p o w e r ,   o r  

e l e c t r i c a l   e n e r g y   to   p o w e r   an  e l e c t r i c   m o t o r  

to  d r i v e   a  h y d r a u l i c   pump,  i s   a v a i l a b l e .  



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  

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

c h e e k s   and  t h e i r   f i x e d   j a w   d e t e r m i n e s ,   a t  

l e a s t   f o r   one   s e t   of  t w o   l e v e r s ,   one   m a x i m u m  

e x t e r n a l   d i m e n s i o n   of  t h e   m a t e r i a l   i n t e n d e d   t o  

be  b e n t ,   and   t o   a d a p t   t h e   a p p a r a t u s   f o r  

b e n d i n g   s m a l l e r   d i m e n s i o n e d   m a t e r i a l s ,   one  o r  

more   s i z i n g   b l o c k s   may  be  p r o v i d e d   to  s e a t   o n  

t h e   f i x e d   j aw  and  to  f i l l   t h e   gap   t h a t   w o u l d  

o t h e r w i s e   be  p r e s e n t .   I f   t h e   a p p a r a t u s   is   t o  

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

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

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

f i x e d   j a w   is   c o n v e n i e n t l y   p r o v i d e d   w i t h   a  

p r o j e c t i n g   j a w   e x t e n s i o n ,   a  t e r m i n a l   end  o f  

w h i c h   i s   a d a p t e d   to   e n g a g e   one   s i d e   o f  t h e  

w e b .  

The  i n v e n t i o n   w i l l   now  be  f u r t h e r  

d e s c r i b e d ,   in   g r e a t e r   d e t a i l ,   by  way  o f  

e x a m p l e s ,   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 ,   in  w h i c h : -  

F i g u r e s   1  and  2  a r e   d i a g r a m m a t i c   p l a n  

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

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

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



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

or  on  h u m p s ;  

F i g u r e   3  i s   an  e n l a r g e d   p l a n   v i e w   o f  

one  of  t he   c l a m p s   of  F i g u r e s   1  and  2 ;  

F i g u r e  4   i s   a  v i e w   in  t h e   d i r e c t i o n   o f  

a r r o w   A  of  F i g u r e   3 ;  

F i g u r e s   5  and  6  a re   d i a g r a m m a t i c   p l a n  

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

r e s p e c t i v e l y   c u r v e s   in  a  h o r i z o n t a l   p l a n e ,   f o r  

b e n d i n g   r a i l w a y   r a i l   to  s u i t a b l e   c u r v a t u r e ;  

F i g u r e   7  i s   an  e n l a r g e d   p l a n   v i e w   o f  

one  of  t h e   c l a m p s   of  F i g u r e s   5  and  6;  a n d  

F i g u r e   8  i s   a  v i e w   in  t h e   d i r e c t i o n   o f  

a r r o w   B  of  F i g u r e   7 .  

In  a l l   F i g u r e s ,   l i k e   c o m p o n e n t s   a r e  

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

F i g u r e s   1  a n d   2  i l l u s t r a t e   t h e  

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

r a i l   b e n d i n g   a p p a r a t u s   1  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 ,   of   a  b u l l   h e a d   r a i l w a y   r a i l   2 

in  a  v e r t i c a l   p l a n e ,   t h e   F i g u r e   1  a r r a n g e m e n t  

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

a c c u r a t e l y   f o l l o w   a  d i p   or  s w i l l e y   as  a r e  

f r e q u e n t l y   e n c o u n t e r e d   in   m i n e   r o a d w a y  

s y s t e m s ,   a n d   t h e   F i g u r e   2  a r r a n g e m e n t  



p r o d u c i n g   a  c o n v e x   b e n d   so  t h a t   t h e   r a i l   m a y  

a c c u r a t e l y   f o l l o w   a  h u m p .  

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

a p p a r a t u s   1  c o m p r i s e s   f i r s t   and  s e c o n d   c l a m p s  

3,  4  l o c a t e d   in   s e l e c t e d ,   s p a c e d - a p a r t  

r e l a t i o n s h i p   a l o n g   t h e   r a i l   2 ,   a n d  

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

p i s t o n   and   c y l i n d e r   u n i t   5,  so  t h a t   w i t h   t h e  

c l a m p s   3  and  4  m o u n t e d   on  t h e   r a i l   2  in  t h e  

m a n n e r   i l l u s t r a t e d   in  F i g u r e   1,  t h e n   u p o n  

r e t r a c t i o n   of  t he   u n i t   5  f rom  an  i n t e r m e d i a t e  

p o s i t i o n   to   t he   p o s i t i o n   i l l u s t r a t e d   in  F i g u r e  

1,  b e n d i n g   m o m e n t s   a r e   a p p l i e d   t o   t h e   r a i l   2  

by  t h e   c l a m p s   3,  4  to  p r o d u c e   t h e   c o n c a v e   b e n d  

i n d i c a t e d ,   w h i l s t   w i t h   t h e   c l a m p s   3  and  4 

m o u n t e d   o n  t h e  r a i l   2  i n   t h e   m a n n e r  

i l l u s t r a t e d   in  F i g u r e   2,  t h e n   u p o n   e x t e n s i o n  

of  t h e   u n i t   5  f rom  an  i n t e r m e d i a t e   p o s i t i o n   t o  

t h e   p o s i t i o n   i l l u s t r a t e d   in  F i g u r e   2,  b e n d i n g  

m o m e n t s   a r e   a p p l i e d   to   t h e   r a i l   2  by  t h e  

c l a m p s   3,   4  t o   p r o d u c e   t h e   c o n v e x   b e n d  

i n d i c a t e d .  

In  d e t a i l ,   e a c h   c l a m p   3,  4  c o m p r i s e s   a  

p a i r   of   p a r a l l e l   c h e e k s   6,  7  s p a c e d   a p a r t   f r o m  

one  a n o t h e r   s u c h   t h a t   t h e   c h e e k s   6,  7  m a y  

e m b r a c e   t h e   maximum  s e c t i o n ,   in  one  d i r e c t i o n ,  



of   t h e   r a i l   2  w h i c h   i s   r e q u i r e d   to   be  b e n t   b y  

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

F i g u r e s   1  to   4,  t h e   c h e e k   6  i s   w e l d e d   to   a 

f i x e d   j a w   8,  w h i l e   t h e   c h e e k   7  i s   r e l e a s a b l y  

a t t a c h e d   t o   t h e   f i x e d   j a w   8  by  t h r e e   s c r e w -  

t h r e a d e d   s t u d s   9,  t h e   f i x e d   j a w   8  b e i n g  

p r o v i d e d   w i t h   a  r a i l   e n g a g i n g   s u r f a c e   1 0 .  

D i s t a l   f r o m   t h e   f i x e d   j a w   8,  t h e   c h e e k s   6  a n d  

7  a re   p r o v i d e d   w i t h   c o - a x i a l   s u p p o r t   h o l e s   11 

h a v i n g   a  r e d u c e d   d i a m e t e r   l e a d - i n   t h r o a t   1 2 .  

A  l e v e r   13  i s   p i v o t a l l y   s u p p o r t a b l e   i n  

t h e   h o l e s   11  f o r   r o t a t i o n   a b o u t   a  l e v e r   p i v o t  

a x i s   14  w h i c h   i s   l a t e r a l l y   s p a c e d   f r o m   t h e  

r a i l   2,  t h e   l e v e r   13  h a v i n g   a  f i r s t   l e v e r  

p o r t i o n   15  e x t e n d i n g   t o   one   s i d e   of   t h e   a x i s  

1 4 ,   c o n s t i t u t i n g   a  m o v a b l e   j a w   16  a n d  

t e r m i n a t i n g   in  a  s e r r a t e d   g r i p p i n g   s u r f a c e   1 7 ,  

and  a  s e c o n d   l e v e r   p o r t i o n   18  e x t e n d i n g   to  t h e  

o t h e r   s i d e   of   t h e   a x i s   14.  E a c h   l e v e r   13  i s  

p r o v i d e d   w i t h   a  p i v o t   p i n   19  c o - a x i a l   w i t h   t h e  

a x i s   14 ,   and  w e l d e d   to   t h e   l e v e r   p o r t i o n s   1 5  

and  18,   t h e   p i n   19  b e i n g   p r o v i d e d   w i t h   t w o ,  

r e d u c e d - d i a m e t e r   n e c k s   20  a d a p t e d   t o   b e  

e n g a g e d   in  t h e   s u p p o r t   h o l e s   11,  and  e a c h   n e c k  

20  b e i n g   p r o v i d e d   w i t h   a  f l a t   so  t h a t   t h e  

l e v e r   13  n e e d s   t o   be  m a n o e v e r e d   in   t h e  



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

F i g u r e   3  to  a l i g n   the   f l a t   w i t h   t he   t h r o a t   1 2 ,  

and  a f t e r   e n g a g e m e n t   of  t h e   n e c k s   20  and  t h e  

s u p p o r t   h o l e s   11,  t h e   l e v e r   13  i s   r o t a t e d   t o  

t h e   p o s i t i o n   shown  in  f u l l   and  d o t t e d   l i n e   i n  

F i g u r e   3,  f o r   c o n n e c t i o n   to   i t s   p i s t o n   a n d  

c y l i n d e r   u n i t   5.  In  d e t a i l ,   t h e   s e c o n d   l e v e r  

p o r t i o n   18  i s   p r o v i d e d   w i t h   a  h o l e   21 ,   w h i c h  

i s   a l i g n e d   w i t h   c o r r e s p o n d i n g   h o l e s   22  in  a 

b i f u r c a t e d   end  f i t t i n g   23  of   a  p i s t o n   r o d   2 4  

of   t h e   p i s t o n   and  c y l i n d e r   u n i t   5,  w i t h   a  

r e m o v a b l e   p i v o t   p in   25  b e i n g   i n s e r t e d   i n t o   t h e  

a l i g n e d   h o l e s .   C y l i n d e r   26  of   t h e   p i s t o n   a n d  

c y l i n d e r   u n i t   5  i s   p r o v i d e d   a t   i t s   o t h e r   e n d  

w i t h   a  b i f u r c a t e d   end  f i t t i n g   27  to  r e c e i v e   a  

p i v o t   p in   25  of  t he   o t h e r   jaw  4 .  

In  t h e   e m b o d i m e n t   of   F i g u r e s   1  to   4 ,  

t h e   a p p a r a t u s   1  h a s   b e e n   l o c a t e d   a r o u n d  

c o n v e n t i o n a l   b u l l   h e a d   r a i l   2,  w i t h   t h e   r a i l  

f o o t   b e i n g   l o c a t e d   on  t h e   s u r f a c e   10  o f   t h e  

f i x e d   jaw  8,  and  w i t h   t h e   g r i p p i n g   s u r f a c e   17 

of   t h e   m o v a b l e   j a w   16  e n g a g i n g   t h e   t o p  o f   t h e  

r a i l   h e a d .  

In  t h e   e m b o d i m e n t   of   F i g u r e s   5  to   8 ,  

t h e   f i x e d   and  m o v a b l e   j a w s   a r e   r e q u i r e d   t o  

e n g a g e   a  web  28  of  t h e   r a i l   2,  and  t h e   f i x e d  



jaw  8  i s   c o n s e q u e n t l y   p r o v i d e d   w i t h   a  j a w  

e x t e n s i o n   29  w h i l s t   b o t h   c h e e k s   6,  7  a r e  

r e l e a s a b l y   s e c u r e d   to   t h e   f i x e d   j a w   8  by  t w o  

h e a d e d   b o l t s   30  p a s s i n g   t h r o u g h   a l i g n e d   h o l e s  

in  t h e   c h e e k s   6,  7  and  j aw  8,  to   be  s e c u r e d   b y  

a  nu t   31  w i t h   a  w a s h e r   3 2 .  

In  b o t h   F i g u r e s  4   and  8  i s   i l l u s t r a t e d  

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

an  a s y m m e t r i c   r a i l   s e c t i o n   2A,  and  in   F i g u r e   4 

t h i s   r e q u i r e s   t h e   i n s e r t i o n   of  a  s i z i n g   b l o c k  

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

t he   s u r f a c e   10  and  t he   r a i l   f o o t .  

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

t h e   a p p a r a t u s   1  i s   a s s e m b l e d   in   t h e   m a n n e r  

i l l u s t r a t e d   i n   F i g u r e s   1,  2,  5  o r   6  i n  

a c c o r d a n c e   w i t h   t h e   bend  t h a t   t he   u s e r   w i s h e s  

to  i m p a r t   t o   t h e   r a i l   in  q u e s t i o n .   I t   w i l l  

a l s o   be  a p p r e c i a t e d   t h a t   i f   i t   i s   r e q u i r e d   t o  

s p a c e   t h e   j a w s   3 ,  4   by  a  d i s t a n c e   g r e a t e r   t h a n  

t h a t   t h a t   c a n   be  a c c o m m o d a t e d   by  t h e  

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

5,  t h e n   o n e   o r   m o r e   t i e   r o d s   c a n   b e  

i n t e r p o s e d ,   in   a  g e n e r a l l y   k n o w n   m a n n e r ,  

b e t w e e n   t h e   b i f u r c a t e d   end  f i t t i n g   23  a n d / o r  

27  and  t h e   l e v e r   13  to   w h i c h   t h a t   end  w o u l d  

o t h e r w i s e   be  a t t a c h e d .  



1.  A  p o r t a b l e   b e n d i n g   a p p a r a t u s   1  f o r  

b e n d i n g   e l o n g a t e ,   d e f o r m a b l e   m a t e r i a l   2 ,  

c o m p r i s i n g   f i r s t  a n d  s e c o n d   c l a m p s   3,  4  

a d a p t e d ,   in  u s e ,   to   be  l o c a t e d   in   a  s e l e c t e d ,  

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

m a t e r i a l   2  t o   be  b e n t ,   e a c h   c l a m p   3,  4 

p r o v i d i n g   a  f i x e d   j a w   8  a d a p t e d ,   in   u s e ,   t o  

e n g a g e   one  s i d e   of  t h e   m a t e r i a l   2  t o   be  b e n t  

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

p i v o t a b l y   c a r r y i n g   a  l e v e r   13  h a v i n g   l e v e r  

p o r t i o n s   15,  18  e x t e n d i n g   to   o p p o s i t e   s i d e s   o f  

a  l a t e r a l l y   s p a c e d ,   l e v e r   p i v o t   a x i s   14,  w i t h  

a  f i r s t   l e v e r   p o r t i o n   15  p r o v i d e d   w i t h   a  j a w  

16  a d a p t e d   to   e n g a g e   t h e   o p p o s i t e   s i d e   of  t h e  

m a t e r i a l   2  to   be  b e n t   in   t h e   p l a n e   in   w h i c h  

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

p o r t i o n   18  p r o v i d i n g   a  p i v o t a l   a t t a c h m e n t  

p o i n t   21  f o r   p o w e r   means   e x t e n d i n g   b e t w e e n   t h e  

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

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

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

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

and  c y l i n d e r   u n i t   5 .  



2.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   1 ,  

w h e r e i n   e a c h   c l a m p   3 ,  4   c o m p r i s e s   a  p a i r   o f  

p a r a l l e l   c h e e k s   6,  7,  s p a c e d   a p a r t   by  a 

d i s t a n c e   s u c h   t h a t   t h e   c h e e k s   3 ,  i ,   m a y  

e m b r a c e   t h e   maximum  m a t e r i a l   s e c t i o n ,   in  o n e  

d i r e c t i o n ,   r e q u i r e d   t o   be  b e n t   by  t h e  

a p p a r a t u s   1 .  

3.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   2 ,  

w h e r e i n   one   c l a m p   c h e e k   6  i s   a  f i x e d   c h e e k  

and  t h e   o t h e r   c l a m p   c h e e k   7  i s   r e l e a s a b l y  

a t t a c h e d   to  t he   f i x e d   c h e e k   6 .  

4.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   3 ,  

w h e r e i n   t h e   f i x e d   j a w   8  i s   w e l d e d   t o   t h e   f i x e d  

c h e e k   6  and  t h e   l e v e r   j aw   16  i s   s e c u r e d   to   t h e  

f i x e d   jaw  8  by  r e l e a s a b l e   m e a n s .  

5.  A p p a r a t u s   a s   c l a i m e d   in   a n y  

p r e c e d i n g   C l a i m ,   w h e r e i n   a  p i v o t   p i n   19  i s  

c a r r i e d   by  e a c h   l e v e r   13 ,   t o   be  p i v o t a l l y  

r e c e i v e d   in   s u p p o r t   h o l e s   11  p r o v i d e d   in  t h e  

c h e e k s   6,  7 .  

6.  A p p a r a t u s   as  c l a i m e d   in   C l a i m   5 ,  

w h e r e i n   e a c h   p i v o t   p i n   19  i s   p e r m a n e n t l y  

a t t a c h e d   to  i t s   l e v e r   13,  and  i s   p r o v i d e d   w i t h  

a  f l a t ,   and  t h e   c h e e k s   6,  7  p r o v i d e d   w i t h   a  

s u i t a b l y   d i m e n s i o n e d   l e a d - i n   t h r o a t   12  to  t h e  

s u p p o r t   h o l e s   11,  so  t h a t   t h e   p i v o t   p in   19  c a n  



o n l y   be  i n s e r t e d ,   and  r e m o v e d ,   when   in  a  

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

t h e   c h e e k s   6,  7 .  

7.  A p p a r a t u s   as  c l a i m e d   in   C l a i m  6 ,  

w h e r e i n   e a c h   p i v o t   p i n   19  i s   p r o v i d e d   w i t h  

t w o ,   r e d u c e d - d i a m e t e r   n e c k s   20  t o   e n g a g e   t h e  

s u p p o r t   h o l e s   11,  t h e   n e c k s   20  c o n s e q u e n t l y  

b e i n g   s p a c e d   a p a r t   by  t he   c h e e k   s p a c i n g .  

8.  A p p a r a t u s   as   c l a i m e d   in   a n y  

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

c y l i n d e r   u n i t   5  is   p i v o t a l l y   a t t a c h e d   b e t w e e n  

t h e   l e v e r s   13  by  p r o v i d i n g   a  b i f u r c a t e d   e n d  

f i t t i n g   23,   27,  on  b o t h   t h e   p i s t o n   rod  28  a n d  

t h e   c y l i n d e r   26  of  t h e   p i s t o n   and   c y l i n d e r  

u n i t   5,  w i t h   a  p i v o t   p i n   25  p a s s i n g   t h r o u g h  

a l i g n e d   h o l e s   in  a  b i f u r c a t e d   end  f i t t i n g   2 3 ,  

27  and  in  i t s   a s s o c i a t e d   l e v e r   1 3 .  

9.  A p p a r a t u s   as   c l a i m e d   i n   a n y  

p r e c e d i n g   C l a i m ,   w h e r e i n   e a c h   m o v a b l e   j aw  16 

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

1 7 .  

10 .   A p p a r a t u s   as   c l a i m e d   i n   a n y  

p r e c e d i n g   C l a i m ,   w h e r e i n   t h e   f i x e d   j a w   8  i s  

p r o v i d e d   w i t h   a  p r o j e c t i n g ,   j aw  e x t e n s i o n   2 9 .  
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