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©  Apparatus  for  removing  material  from  a  workpiece. 
@  An  endless  band  (1)  of  devices  (2A  and  2B,  or  2E)  which 
remove  material  from  a  workpiece  is  advanced  lengthwise 
continuously  in  the  same  direction.  These  devices  may  be 
articulated  (pins  3)  and  may  have  teeth  (7)  like  file  teeth.  A 
working  portion  (1A)  of  the  band  is  urged  in  one  direction 
(downwardly,  Figure  1)  normal  to  the  band  by  urging  means 
(14A).  There  are  preferably  guide  means  (13)  extending  along 
the  working  portion  of  the  band  for  preventing  it  from  moving 
too  far  in  the  above-mentioned  direction.  The  apparatus  may 
include  a  chassis  (28)  having  two  projections  (30,  31)  for  con- 
tacting  the  workpiece  at  locations  at  opposite  ends  of  a  path  to 
be  traversed  by  the  material-removing  devices.  These  devices 

remove  material  from  the  workpiece  until  its  surface  follows  a 
desired  path  from  immediately  adjacent  one  of  these  loca- 
tions  to  immediately  adjacent  the  other  one. 

The  apparatus  may  be  used  to  smooth  a  welded  joint 
between  two  lengths  of  railway  rail. 
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FIG.1 
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  An  endless  band  (1)  of  devices  (2A  and  2B,  or  2E)  which 
remove  material  from  a  workpiece  is  advanced  lengthwise 
continuously  in  the  same  direction.  These  devices  may  be 
articulated  (pins  3)  and  may  have  teeth  (7)  like  file  teeth.  A 
working  portion  (1A)  of  the  band  is  urged  in  one  direction 
(downwardly,  Figure  1)  normal  to  the  band  by  urging  means 
(14A).  There  are  preferably  guide  means  (13)  extending  along 
the  working  portion  of the  band  for  preventing  it from  moving 
too  far  in  the  above-mentioned  direction.  The  apparatus  may 
include  a  chassis  (28)  having  two  projections  (30, 31 )  for  con- 
tacting the workpiece  at  locations  at opposite ends  of  a  path to 
be traversed  by the  material-removing  devices.  These  devices 

remove  material  from  the  workpiece  until  its  surface  follows  a 
desired  path  from  immediately  adjacent  one  of  these  loca- 
tions  to  immediately  adjacent  the  other  one. 

The  apparatus  may  be  used  to  smooth  a  welded  joint 
between  two  lengths  of  railway  rail. 



A c c o r d i n g   to  t he   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 p a r a t u s   f o r   r e m o v i n g   m a t e r i a l   f r om  a  w o r k p i e c e ,  

c o m p r i s i n g   an  e n d l e s s   band   i n c o r p o r a t i n g  

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

t h e   band  l e n g t h w i s e   c o n t i n u o u s l y   in  t h e   same  d i r e c t i o n ,  

and  u r g i n g   means   e x t e n d i n g   a l o n g   a  w o r k i n g   p o r t i o n   of  t h e  

band  f o r   u r g i n g   t he   m a t e r i a l - r e m o v i n g   means   in  o n e  

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

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

m a t e r i a l   f rom  a  w o r k p i e c e .  

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

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

w h i c h   e x t e n d   two  s p a c e d - a p a r t   p r o j e c t i o n s   w h i c h   a r e  

i n t e n d e d   to  c o n t a c t   t he   w o r k p i e c e   a t   two  l o c a t i o n s   a t  

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

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

m a t e r i a l   can  be  r e m o v e d   t h e r e b y   f rom  t h e   w o r k p i e c e   u n t i l  

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

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

s a i d   l o c a t i o n s   to   i m m e d i a t e l y   a d j a c e n t   t h e   o t h e r .  

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

means   e x t e n d i n g   a l o n g   s a i d   w o r k i n g   p o r t i o n  o f   t h e   b a n d  

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

w o r k i n g   p o r t i o n   f rom  m o v i n g   t oo   f a r   in  s a i d   d i r e c t i o n  

when  t h e y   do  n o t   c o n t a c t   a  w o r k p i e c e .  

The  m a t e r i a l - r e m o v i n g   means   may  be  a b r a s i v e  

m a t e r i a l   bu t   in  t h e   e x a m p l e s   d e s c r i b e d   b e l o w   i t   i s  

e l o n g a t e   t e e t h ,   w h i c h   may  be  s i m i l a r   in  c r o s s - s e c t i o n   t o  

t e e t h   of  a  f i l e ,   p a r a l l e l   to  one  a n o t h e r   bu t   n o t  

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

p e r p e n d i c u l a r   to  or  i n c l i n e d   by  l e s s   t h a n   90°  to  t h e  

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

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

m a t e r i a l   f rom  a  w ide   r a n g e   of  w o r k p i e c e s ,   f o r   e x a m p l e  

f rom  a  w e l d e d   j o i n t   b e t w e e n   p l a t e s   on  t h e   s i d e   of  a  s h i p ,  

and  t h e   m a t e r i a l   may  be  r e m o v e d   a l o n g   s t r a i g h t   or  c u r v e d  



l i n e s .   H o w e v e r ,   t h e   e x a m p l e s   d e s c r i b e d   b e l o w   a r e   of  a  

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

t r a c k   by  two  men  and  u s e d   to  r e m o v e   s u r p l u s   m a t e r i a l   o v e r  

a  l e n g t h   of  a b o u t   1  m e t r e   of  r a i l   i n c l u d i n g   a  w e l d e d  

j o i n t   b e t w e e n   two  l e n g t h s   of  r a i l ,   in  o r d e r   to  e n s u r e   a  

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

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

m a t e r i a l - r e m o v i n g   m e a n s   f rom  u n d e s i r a b l y   r e m o v i n g  

m a t e r i a l   f rom  t h e   r a i l   when  t h e   w o r k i n g   p o r t i o n   of  t h e  

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

sag   and  i t   is   b e i n g   d r i v e n   by  t h e   a d v a n c i n g   m e a n s .   T h e  

s a g g i n g   i s   c o u n t e r e d   by  t h e   g u i d e   m e a n s .  

E x a m p l e s   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 r e  

d e s c r i b e d   b e l o w   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   1  shows   a  d i a g r a m m a t i c   p e r s p e c t i v e   v i e w   o f  

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

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

F i g u r e   2  shows   a  s i d e   v i e w ,   p a r t l y   in  s e c t i o n ,   o f  

one  of  many  c h a i n   e l e m e n t s   in  t h e   m a c h i n e   shown  in  F i g u r e  

1,  w i t h   a  c u t t i n g   member   a t t a c h e d   to   i t ,  

F i g u r e   3  shows  a  s e c t i o n a l   v i e w ,   t a k e n   a l o n g   t h e  

l i n e   A-A  in  F i g u r e   2,  and  shows  t h e   c h a i n   e l e m e n t   and  t h e  

c u t t i n g   member  t o g e t h e r   w i t h   u r g i n g   m e a n s   and  g u i d e  

m e a n s ,  

F i g u r e   4  shows   a  p e r s p e c t i v e   v i ew,   i l l u s t r a t i n g   a n  

a s s e m b l y   of  t h e   c h a i n   e l e m e n t s   and  c u t t i n g   m e m b e r s   in   t h e  

m a c h i n e   shown  in  F i g u r e   1 ,  

F i g u r e   5  shows  a  p e r s p e c t i v e   v i e w   of   a  m o d i f i e d  

fo rm  of   c h a i n ,  

F i g u r e   6  shows  t h e   c h a i n   of  F i g u r e   5  t o g e t h e r   w i t h  

u r g i n g   means   and  g u i d e   m e a n s ,  

F i g u r e   7  shows  a  p e r s p e c t i v e   v i e w   of  a  c u t t i n g  

member   w h i c h   can  r e p l a c e   t h e   c u t t i n g   m e m b e r s   shown  i n  

F i g u r e s   1  to  6 ,  

F i g u r e   8  d i a g r a m m a t i c a l l y   shows   means   f o r  

t e n s i o n i n g   a  c h a i n ,   a n d  



F i g u r e   9  d i a g r a m m a t i c a l l y   shows  a  c h a s s i s   of  t h e  

m a c h i n e   a c c o r d i n g   to  F i g u r e   1 .  

R e f e r r i n g   f i r s t l y   to  F i g u r e s   1  to  4,  t h e   m a c h i n e  

i l l u s t r a t e d   i n c l u d e s   an  e n d l e s s   band   1  in  t h e   form  of  a  

c h a i n   of  d e v i c e s   2A  and  2B  w h i c h   a l t e r n a t e   w i t h   o n e  

a n o t h e r   a l o n g   the   c h a i n   and  a r e   a r t i c u l a t e d   c h a i n  

e l e m e n t s .   Each  c h a i n   e l e m e n t   c o m p r i s e s   two  p l a n a r   a n d  

p a r a l l e l   s i d e   p a r t s   2C  h e l d   t o g e t h e r   by  a  b r i d g i n g   p i e c e  

2D  w h i c h   i s   i n t e g r a l   w i t h   t h e   two  s i d e   p a r t s ,   t h e  

d i s t a n c e   b e t w e e n   the   s i d e   p a r t s   2C  b e i n g   l e s s   in  t h e   c a s e  

of  t h e   c h a i n   e l e m e n t s   2A  t h a n   i t   i s   in  t h e   c a s e   of  t h e  

c h a i n   e l e m e n t s   2B.  Each  c h a i n   e l e m e n t   2A  has   i t s  

o p p o s i t e   e x t r e m i t i e s   e x t e n d i n g   i n t o   t he   e x t r e m i t i e s   o f  

two  a d j o i n i n g   c h a i n   e l e m e n t s   2B  and  p i v o t a l l y   c o n n e c t e d  

t h e r e t o   by  p i n s   3  e a c h   of  w h i c h   e x t e n d s   t h r o u g h   t h e   t w o  

s i d e   p a r t s   2C  of  two  c h a i n   e l e m e n t s   and  e x t e n d s   a t   b o t h  

e n d s   b e y o n d   t h e   c h a i n   e l e m e n t s .   On  e a c h   p i n   i s   m o u n t e d   a  

r o l l e r   4  w h i c h   can   t u r n   f r e e l y   w i t h   r e s p e c t   to   t h e   p i n .  

Each  b r i d g i n g   p i e c e   i s   f o r m e d   w i t h   a  h o l e   8 

t h r o u g h   w h i c h   f r e e l y   p a s s e s   t h e   s h a n k   of  a  s c r e w   10  w h i c h  

i s   s c r e w e d   i n t o   a  h o l e   9  in  a  c u t t i n g   member   6  w h i c h   i s  

f o r m e d   w i t h   p a r a l l e l   t e e t h   7.  The  t e e t h   have   a  l e n g t h  

d i r e c t i o n   w h i c h   is   p e r p e n d i c u l a r   to  t h e   l e n g t h   d i r e c t i o n  

of  t he   band   and  t h e y   a r e   s h a p e d   r a t h e r   l i k e   t h e   t e e t h   o f  

a  f i l e .   F i g u r e s   1  and  4  show  two  a l t e r n a t i v e   f o r m s   f o r  

t h e   r e a r   f a c e   of  t he   c u t t i n g   member   6,  o p p o s i t e   to   t h e  

f a c e   f o r m e d   w i t h   t he   t e e t h ,   t h e   c u t t i n g   member   6  shown  i n  

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

b r i d g i n g   p i e c e   2D  f i t s .   F i g u r e   7  shows  a  c u t t i n g   m e m b e r  

6  w i t h   a  s i m i l a r   r e c e s s   in  i t s   r e a r   f a c e   bu t   h e r e   t h e  

t e e t h   7  have   t h e i r   l e n g t h   d i r e c t i o n   i n c l i n e d   by  much  l e s s  

t h a n   9 0 ° ,   in  f a c t   a b o u t   450 ,   to   t h e  l e n g t h   d i r e c t i o n   o f  

t h e   band   and  t h e   c u t t i n g   member   6  has   t he   t e e t h   o v e r   o n l y  

a  n a r r o w   c e n t r a l   s e c t i o n ,   l e s s   t h a n   1  cm.  w i d e ,   of  t h e  

f r o n t   f a c e   of  t h e   c u t t i n g   m e m b e r .  

The  band  p a s s e s   a r o u n d   two  s p r o c k e t   w h e e l s   11,   a t  

l e a s t   one  of  w h i c h   i s   d r i v e n   m a n u a l l y   or  by  a  p r i m e  



m o v e r .   The  t e e t h   on  t he   s p r o c k e t   w h e e l s   p r o j e c t   i n t o   t h e  

s p a c e s   b e t w e e n   t h e   s i d e   p a r t s   2C  of   t h e   c h a i n   e l e m e n t s  

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

d i r e c t i o n .   The  band  has   a  w o r k i n g   p o r t i o n   lA  w h i c h  

a l w a y s   a d v a n c e s   in  one  d i r e c t i o n   and   a  r e t u r n   p o r t i o n   1B 

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

means   in  t h e   f o rm  of  a  b a r   14A,  d e p e n d i n g   f rom  a  b l o c k  

14,  e x t e n d   a l o n g   t h e   w o r k i n g   p o r t i o n   lA  of  t h e   band   a n d  

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

c u t t i n g   m e m b e r s   6  in  t he   w o r k i n g   p o r t i o n   1A  of  t h e   b a n d ,  

to  move  in  one   d i r e c t i o n   n o r m a l   to   t h e   w o r k i n g   p o r t i o n   o f  

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

1.  For  t h i s   p u r p o s e   f o r c e   i s   a p p l i e d   to   t h e   b l o c k   1 4 ,  

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

or  by  a p p l i e d   w e i g h t s ,   or  t h e   w e i g h t   of  t h e   b l o c k   i t s e l f  

m i g h t   s u f f i c e .   T h i s   c a u s e s   t h e   b a r   14A  to  p r e s s   on  t h e  

r o l l e r s   4  in  t h e   w o r k i n g   p o r t i o n   of   t h e   b a n d ,   w h i c h   i n  

t u r n   c a u s e s   t h e   t e e t h   7  to  r e m o v e   s u r p l u s   m a t e r i a l   f r o m  

any  w o r k p i e c e   w h i c h   t h e y   e n c o u n t e r .   On  t h e   u n d e r   s i d e   o f  

t he   bar   t h e r e   c o u l d   be  a  s t r i p   w h i c h   is   r e p l a c e d   w h e n  

w o r n .  

As  F i g u r e   3  s h o w s ,   t h e   e n d s   of   t h e   p i n s   3  p r o j e c t  

i n t o   g r o o v e s   12  in  g u i d e   r a i l s   13  w h i c h   e x t e n d   a l o n g   t h e  

w o r k i n g   p o r t i o n   lA  of  t h e   b a n d .   The  a r r a n g e m e n t   may  b e  

such   t h a t   when  one  of  t he   c u t t i n g   m e m b e r s   6  i s   r u n n i n g  

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

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

a s s o c i a t e d   p i n s   3  a r e   n o t   in   c o n t a c t   w i t h   t h e   g u i d e   r a i l s  

bu t   t h e   p i n s   a s s o c i a t e d   w i t h   o t h e r   c u t t i n g   m e m b e r s   6 ,  

w h i c h   a r e   in  t h e   w o r k i n g   p o r t i o n   1A  of  t h e   band   b u t   n o t  

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

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

t h e   l o w e r   s i d e s   of   t he   r e c e s s e s   12.  When  t h e   m a c h i n e   i s  

l i f t e d   f rom  t h e   w o r k p i e c e   t h e   e n d s   of   a l l   t h e   p i n s   3  i n  

the   w o r k i n g   p o r t i o n   lA  of  t h e   band   e n g a g e   t h e   g u i d e  

r a i l s ,   on  t h e   l o w e r   s i d e s   of  t h e   r e c e s s e s   12.  The  g u i d e  

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



w o r k p i e c e   and  when  the   m a c h i n e   is   l i f t e d   f rom  t h e  

w o r k p i e c e ,   p r e v e n t   t he   c h a i n   e l e m e n t s   f rom  m o v i n g   t oo   f a r  

in  t h e   d i r e c t i o n   in  w h i c h   t h e y   a r e   u r g e d   by  t he   ba r   1 4 A ,  

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

as  to   c a u s e   t h e   w o r k i n g   p o r t i o n   of  t h e   band  1  to   s a g  

e x c e s s i v e l y .   Where  t he   p i n s   3  e n g a g e   t h e   g u i d e   r a i l s  
t h e r e   c o u l d   be  s t r i p s   w h i c h   a r e   r e p l a c e d   when  w o r n .  
G u i d e   r a i l s   c o u l d   g u i d e   t h e   band   1  a l s o   in  i t s   r e t u r n  

p o r t i o n   1 B .  

When  t h e   m a c h i n e   i s   r u n n i n g ,   t h e   s h a p e   of  t h e  

l o w e r   f a c e   of   t h e   ba r   14A  and  t h e   s h a p e   of  t h e   g u i d e  

r a i l s   on  t h e   l o w e r   s i d e s   of  t h e   r e c e s s e s   12  d e t e r m i n e   t h e  

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

w o r k p i e c e .   The  e x t e n t   to  w h i c h   t h e   l o w e r   f a c e   of   t h e   b a r  

14A  is   h i g h e r   t h a n   t h e   l o w e r   s i d e s   of  t h e   r e c e s s e s   12  i s  

c r i t i c a l   and  s h o u l d   be  such   as  to   e n a b l e   t h e   i n c l i n a t i o n  

of  e a c h   d e v i c e   2A  and  2B  in  t h e   w o r k i n g   p o r t i o n   of  t h e  

b a n d ,   w i t h   r e s p e c t   to  t h e   d i r e c t i o n   in  w h i c h   t h e   w o r k i n g  

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

p r o d u c i n g   a  r i p p l i n g   e f f e c t .   I t   a p p e a r s   to   b e  

a d v a n t a g e o u s   to   make  t h e   t e e t h   7  a t   t h e   r e a r   end  of  e a c h  

c u t t i n g   member   6  p r o j e c t   f u r t h e r   f rom  t h e   p l a n e  

c o n t a i n i n g   t h e   a x e s   of  i t s   two  p i n s   3  t h a n   do  t h e   t e e t h   7 

a t   t h e   f r o n t   end .   I t   may  a l s o   be  a d v a n t a g e o u s   to   p r o v i d e  

t e e t h   on  one  of  t h e   l o n g e r   v e r t i c a l   s i d e s   ( c o n s i d e r i n g  

F i g u r e   3)  of  e a c h   c u t t i n g   member   6 .  

F i g u r e   8  i l l u s t r a t e s   an  a r r a n g e m e n t   f o r   t e n s i o n i n g  

t h e   b a n d .   A  m o v a b l e   b l o c k   20  s u p p o r t s   a  s h a f t   21  o n  

w h i c h   one  of   t he   p i n i o n s   11  i s   m o u n t e d   and  t h i s   b l o c k   20  

i s   u r g e d   away  f rom  t he   o t h e r   p i n i o n   11  by  d i s h   s p r i n g s  

22  w h i c h   a c t   on  a  p l a t e   23  w h i c h   i s   f i x e d   on  one  end  of   a  

rod   24  w h i c h   p a s s e s   f r e e l y   t h r o u g h   a  f i x e d   member   25  a n d  

has  i t s   o t h e r   end  f i x e d   to  t h e   b l o c k   2 0 .  

I f   d e s i r e d ,   t h e   p a r a l l e l   t e e t h   7  c o u l d   be  f o r m e d  

on  t h e   b r i d g i n g   p i e c e s   2D  i n s t e a d   of  on  s e p a r a t e   m e m b e r s  

6  s e c u r e d   to  t he   b r i d g i n g   p i e c e s .   E i t h e r   w a y ,  

c o n s i d e r i n g   F i g u r e   2,  t h e r e   s h o u l d   be  no  t e e t h   to   t h e  



l e f t   of  t h e   a x i s   of  t h e   l e f t - h a n d   r o l l e r   4  or  to  t h e  

r i g h t   of  t h e   a x i s   of  t h e   r i g h t - h a n d   r o l l e r   4,  w h e r e b y   a s  

the   c h a i n   e l e m e n t s   run  on  and  o f f   t h e   p i n i o n s   11  t h e i r  

c o n s e q u e n t   t i l t i n g   d o e s   no t   r e s u l t   in  t he   t e e t h   c a r r i e d  

by  t hem  c u t t i n g   u n d e s i r a b l y   d e e p l y   i n t o   t he   w o r k p i e c e .  

The  t e e t h   a r e   p r e f e r a b l y   c l e a r e d   of  s w a r f   in  t h e   r e t u r n  

p o r t i o n   lB  of   t h e   band  and  p r e f e r a b l y   c u t t i n g   o i l   i s  

a p p l i e d   to   t h e m .  

F i g u r e   9  shows   d i a g r a m m a t i c a l l y   a  c h a s s i s   28  o n  

w h i c h   a l l   t h e   p a r t s   shown  in  F i g u r e s   1  to   4  a r e  

s u p p o r t e d ,   t h e   c h a s s i s   h a v i n g   c a r r y i n g   h a n d l e s   29  a t  

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

p r o j e c t i o n s   30  and   31  n e a r   o p p o s i t e   e n d s ,   as  n e a r   to   e a c h  

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

m u s t   n o t   be  e n g a g e d   by  t h e   t e e t h   7 .  

In  t h e   c a s e   w h e r e   a  w e l d e d   j o i n t   b e t w e e n   t w o  

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

of  t h e   b a r   14A  i s   p l a n a r   and  so  a r e   t h e   s u r f a c e s   of   t h e  

g u i d e   r a i l s   13  on  t h e   l o w e r   s i d e s   of  t h e   r e c e s s e s   1 2 .  

The  m a c h i n e   shown  in  F i g u r e s   1  to   4,  o r ,   p r e f e r a b l y ,  

i n c o r p o r a t i n g   t h e   c u t t i n g   member   shown  in  F i g u r e   7,  i s  

l o w e r e d   by  two  men,  w i t h   t h e   band   1  a l r e a d y   r u n n i n g ,  

u n t i l   t h e   p r o j e c t i o n   30  c o n t a c t s   t h e   s u r f a c e   of   one   o f  

t he   l e n g t h s   of  r a i l .   The  p r o j e c t i o n   31  c a n n o t  

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

u p w a r d   p r o t r u s i o n   on  t he   r a i l   a t   t h e   j o i n t   p r e v e n t s   t h i s .  

The  t e e t h   7  r e m o v e   s u r p l u s   m a t e r i a l   f rom  a  l i m i t e d   p a r t  

of  t h e   r a i l   c r o s s - s e c t i o n ,   u n t i l   t h e   p r o j e c t i o n   3 1  

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

f a c e t   a l o n g   t h e   l i n e   32,  a b o u t   a  m e t r e   l o n g   a n d  

p r e f e r a b l y   l e s s   t h a n   1  cm.  w i d e ,   p a r t l y   on  one  of  t h e  

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

i m m e d i a t e l y   a d j a c e n t   t he   l o c a t i o n   w h e r e   t h e   p r o j e c t i o n   30 

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

w h e r e   t h e   p r o j e c t i o n   31  c o n t a c t s   t h e   r a i l .   Then  t h e  

c h a s s i s   i s   t u r n e d ,   by  means   n o t   shown ,   a b o u t   t h e   r a i l   a n d  

t h e   o p e r a t i o n   i s   r e p e a t e d ,   t h e   t e e t h   7  now  r e m o v i n g  



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

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

a d j o i n i n g   t h e   f i r s t .   In  t h i s   way,   s e v e r a l ,   p r e f e r a b l y   a t  

l e a s t   t e n ,   p l a n a r   f a c e t s   a r e   f o r m e d ,   on  t h o s e   p a r t s   o f  

t h e   r a i l   w h i c h   w i l l   be  in  c o n t a c t   w i t h   t r a i n   w h e e l s ,   a n d  

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

of  t he   w o r k i n g   p o r t i o n   of  t he   band   1  w i l l   a p p r o x i m a t e   t o  

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

by  t he   p r o j e c t i o n s   30  and  31,  w i t h  t h e   r e s u l t   t h a t   t h e r e  

is   a  s m o o t h   t r a n s i t i o n   f rom  one  l e n g t h   of  r a i l   to  t h e  

o t h e r .  

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

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

to  r e - p r o f i l e   t h e   w h o l e   of  any  l e n g t h   of  r a i l .  

F i g u r e s   5  and  6  show  p a r t   of  a  band   1  c o m p r i s i n g   a  

s e r i e s   of  c h a i n   e l e m e n t s   2E  e a c h   of  w h i c h   i s   a  m e m b e r  

f o r m e d   w i t h   a  t o o t h   16  on  one  s i d e ,   to   e n g a g e   t h e   t e e t h  

of  t h e   p i n i o n s   11  in  o r d e r   to  d r i v e   t h e   b a n d ,   and  t e e t h   7 

on  t he   o p p o s i t e   s i d e   to   c u t   t h e   w o r k p i e c e ,   a l t h o u g h   t h e s e  

t e e t h   c o u l d   be  on  a  d e t a c h a b l e   c u t t i n g   member  as  shown  i n  

any  of  F i g u r e s   1,  4  and  7.  L i n k   m e m b e r s   17  a r e   e a c h  

p i v o t a l l y   c o n n e c t e d   by  p i n s   3  to   two  a d j a c e n t   c h a i n  

e l e m e n t s   2E,  t h e   e n d s   of  t h e   p i n s   3  p r o j e c t i n g   b e y o n d   t h e  

l i n k   members   to  e n g a g e   g u i d e   r a i l s   13  to   p r e v e n t   s a g g i n g  

of  t he   c h a i n .   The  member s   2E  a r e   u r g e d   t o w a r d s   t h e  

w o r k p i e c e   by  f o r c e   a p p l i e d   to  a  b l o c k   14  h a v i n g   t w o  

p r o j e c t i o n s   14B  d e p e n d i n g   f rom  i t   and   e x t e n d i n g   a l o n g   t h e  

e n t i r e   w o r k i n g   p o r t i o n   1A  of  t h e   b a n d ,   t h e s e   p r o j e c t i o n s  

e n g a g i n g   t h e   l i n k   member s   1 7 .  



1.  A p p a r a t u s   f o r   r e m o v i n g   m a t e r i a l   f rom  a  w o r k p i e c e ,  

c o m p r i s i n g   an  e n d l e s s   band   i n c o r p o r a t i n g  

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

t he   band  l e n g t h w i s e   c o n t i n u o u s l y   in  t h e   same  d i r e c t i o n ,  

and  u r g i n g   means   e x t e n d i n g   a l o n g   a  w o r k i n g   p o r t i o n   of  t h e  

band  f o r   u r g i n g   t h e   m a t e r i a l - r e m o v i n g   means   in   o n e  

d i r e c t i o n   n o r m a l   to   s a i d   w o r k i n g   p o r t i o n   of  t he   b a n d ,   i n  

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

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

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

a r e   s u p p o r t e d   on  a  c h a s s i s   f rom  w h i c h   e x t e n d   t w o  

s p a c e d - a p a r t   p r o j e c t i o n s   w h i c h   a r e   i n t e n d e d   to  c o n t a c t  

t h e   w o r k p i e c e   a t   two  l o c a t i o n s   a t   o p p o s i t e   e n d s   of  a  p a t h  

to  be  t r a v e r s e d   by  t h e   m a t e r i a l - r e m o v i n g   m e a n s ,   t h e  

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

f rom  t he   w o r k p i e c e   u n t i l   t h e   s u r f a c e   of   t h e   w o r k p i e c e  

f o l l o w s   a  d e s i r e d   p a t h   f rom  i m m e d i a t e l y   a d j a c e n t   one  o f  

s a i d   l o c a t i o n s   to   i m m e d i a t e l y   a d j a c e n t   t h e   o t h e r .  

3.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1  or   2  and  f u r t h e r  

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

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

means   in  s a i d   w o r k i n g   p o r t i o n   f rom  m o v i n g   too   f a r   in  s a i d  

d i r e c t i o n .  

4.  A p p a r a t u s   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   i n  

w h i c h   t he   m a t e r i a l - r e m o v i n g   means   a r e   e l o n g a t e   c u t t i n g  

t e e t h   p a r a l l e l   to   one   a n o t h e r .  

5.  A p p a r a t u s   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   i n  

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

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

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

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

one  e x t r e m i t y   to   one  a d j o i n i n g   c h a i n   e l e m e n t   and  n e a r   a n  

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

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

l e a s t   one  of  w h i c h   i s   d r i v e n   to   m o v e  t h e   band  l e n g t h w i s e .  



7.  A p p a r a t u s   a c c o r d i n g   to  c l a i m s   3  and  6  in  w h i c h   t h e  

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

w h i c h   has   two  p r o j e c t i n g   p o r t i o n s ,   one  a t   e a c h   end ,   w h i c h  

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

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

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

m a t e r i a l - r e m o v i n g   means   a r e   f i x e d   t h e r e t o   or  form  p a r t  

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

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

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

l e n g t h w i s e .  

9.  A p p a r a t u s   a c c o r d i n g   to  c l a i m s   3  and  8  in  w h i c h   t h e  

p i v o t a l   c o n n e c t i o n s   b e t w e e n   t h e   l i n k   members   and  t h e  

t o o t h e d   m e m b e r s   a r e   e f f e c t e d   by  p i n s   w h i c h   p r o j e c t  

o u t w a r d l y   b e y o n d   t h e   l i n k   members   and  e n g a g e   s a i d   g u i d e  

m e a n s .  

10.  A p p a r a t u s   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  

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

p a s s e s   as  i t   a d v a n c e s   and  means   f o r   i m p a r t i n g   a  

t r a n s l a t o r y   m o v e m e n t   to  s a i d   r o t a t a b l e   member  in  o r d e r   t o  

t e n s i o n   t h e   b a n d .  

11.  A p p a r a t u s   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   i n  

w h i c h   t h e r e   a r e   means   f o r   t u r n i n g   t h e   band  a r o u n d   t h e  

w o r k p i e c e   so  t h a t   t h e   a p p a r a t u s   can  r e m o v e   m a t e r i a l   f r o m  

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

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

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