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Plant  designed  particularly  for  carrying  out  heat-treatment  on  crawler  track-link. 

CM 
<  

The  invention  relates  to  plant  designed  particularly  for  car- 
rying  out  heat-treatment  on  crawler  track-links.  Links  (2)  are 
taken  from  being  forged  while  still  hot,  and  subjected  to  a  hard- 
ening-and-tempering  process  taking  place  along  a  production 
line  incorporating  two  furnaces,  along  which  the  links  them- 
selves  are  conveyed  in  orderly  fashion,  slung  up  each  one  on 
a  single  hook  (6);  there  being  a  given  number  of  such  hooks  for 
each  carrier  (7)  used  in  the  plant,  each  one  of  which  capable  of 
turning  about  its  own  axis,  and  of  being  locked  into  a  given 
position  with  respect  to  the  carrier  (7)  itself.  Provision  is  made 
for  the  carriers'  (7)  being  transferred  along  the  line  one  behind 
the  next,  automatically,  and  in  orderly  fashion. 



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

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

ment  on  the   l i n k s   u sed   in  c r a w l e r   t r a c k s .  

The  i n v e n t i o n   s e t s   f o r t h   a u t o m a t i c   means   f o r   c a r r y -  

ing  i n t o   e f f e c t   a  h e a t - t r e a t m e n t   p r o c e s s  f o r   t r a c k -  

l i n k s   a l r e a d y   d i s c l o s e d   in  an  a p p l i c a t i o n   f o r  

I t a l i a n   p a t e n t   n°  4 8 9 3 4 A / 8 1 .  

The  o b j e c t   of  the   i n v e n t i o n   d e s c r i b e d   h e r e i n   i s  

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

the  p r o c e s s   a f o r e s a i d   in  e n d l e s s   c y c l e ,   t he   l i n k s  

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

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

by  a  s i m p l e   and  f u n c t i o n a l   means  of  c o n v e y a n c e .  

An  a d v a n t a g e   of  the   i n v e n t i o n   d e s c r i b e d   h e r e i n  

is  t h a t   i t   makes  p r o v i s i o n   fo r   r e c o v e r y   of  t h e  

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

the  end  in  view  of  t h e i r   b e i n g   u t i l i s e d   in  t h e  

s u b s e q u e n t   t e m p e r i n g   s t a g e   f u r n a c e .   Th i s   and  o t h e r  

a d v a n t a g e s   w i l l   be  s een   to  be  a c h i e v e d   by  the   i n -  

v e n t i o n ,   wh ich   r e l a t e s   to  p l a n t   d e s i g n e d   p a r t i c u l -  

a r l y   fo r   c a r r y i n g   out  h e a t - t r e a t m e n t   on  c r a w l e r  



t r a c k   l i n k s   by  means   of  a  p r o c e s s   in  w h i c h   t h e  

l i n k s   - p i c k e d   up  f rom  b e i n g   f o r g e d   and  s t i l l   a t  

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

in  the  f o l l o w i n g   s e q u e n c e :  

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

600  and  800°  C  f o r   s t a b i l i s a t i o n   p u r p o s e s ;  

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

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

a  t e m p e r a t u r e   of  b e t w e e n   350  and  550°  C; 

d)  r e - h e a t i n g   to  t e m p e r i n g   t e m p e r a t u r e ;  

e)  c o o l i n g   to  a m b i e n t   t e m p e r a t u r e ;  

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

a re   c a r r i e d   out   a l o n g   a  p r o d u c t i o n   l i n e   i n c o r p o r a t i n g  

two  t u n n e l - t y p e   f u r n a c e s   f o r   the   p u r p o s e   of  i m p l e m e n t -  

ing  s t a g e s   b)  and  d ) ,   and  a l o n g   w h i c h   the   l i n k s  

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

s u s p e n d e d   from  one  of  a  number   of  i d e n t i c a l   h o o k s  

a d j u s t a b l e   f o r   d i r e c t i o n   and  f i t t e d   in  g i v e n   n u m b e r  

to  r e s p e c t i v e   b a r s ,   or  c a r r i e r s ,   in  such  a  way  

t h a t   each   may  t u r n   a b o u t   i t s   own  a x i s   d u r i n g   s t a g e s  

c)  and  e)  o n l y ;   p r o v i s i o n   b e i n g   made  f o r   m e a n s  

by  wh ich   to  t r a n s f e r   s a i d   c a r r i e r s   the  e n t i r e   l e n g t h  

of  the   l i n e ,   a u t o m a t i c a l l y ,   and  in  o r d e r l y   f a s h i o n .  

An  e m b o d i m e n t   of  the   p l a n t   w i l l   now  be  d e s c r i b e d  

by  way  of  e x a m p l e ,   w i t h   the   a id   of  the   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   1  is  a  s c h e m a t i c   r e p r e s e n t a t i o n   of  t h e   p l a n t ,  

s een   in  p l a n ;  

- f i g s   2a  and  2b  show  r e s p e c t i v e   f i r s t   and  s e c o n d  

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

p l a n t ' s   c e n t r a l   v e r t i c a l   p l a n e ;  

- f i g   3  is   t he   s e c t i o n   t h r o u g h   I I - I I   in  f i g   2 a ;  

- f i g   4  shows  a  p a r t   of  t he   s e c t i o n   t h r o u g h   I I I - I I I  

in  f i g   2a ,   s e e n   on  e n l a r g e d   s c a l e ;  

- f i g   5  shows  a  v i ew   f rom  the   r i g h t - h a n d   s i d e , o f  

the   l o w e r   r e g i o n   of  f i g   4 ;  

- f i g   6  shows  a  s e c t i o n   t h r o u g h   IV- IV  in  f i g   4 ,  

s een   on  e n l a r g e d   s c a l e ;  

- f i g   7  shows  a  s e c t i o n   t h r o u g h   V-V  i n  f i g   4,  w h i c h  

i l l u s t r a t e s   t he   same  d e t a i l   as  in  f i g   6  i n  

e n l a r g e d   s c a l e ,   and  in  a  d i f f e r e n t   w o r k i n g  

p o s i t i o n .  

With  r e f e r e n c e   to  the  d r a w i n g s ,   1  d e n o t e s   t h e  

p r e s s   in  wh ich   f o r g i n g  o f   the   l i n k s   2  t a k e s   p l a c e ,  

a f t e r   w h i c h   the   l i n k s   t h e m s e l v e s   a re   t a k e n   on  t o  

an  i n f e e d   s t a t i o n   3  by  a  c o n v e y o r   4.  Once  at  t h e  

i n f e e d   3,  the   s i n g l e   l i n k s   a re   a r r a n g e d   - s l u n g   u p ,  

in  f a c t -   by  an  a u t o m a t i c   l o a d e r   5  o n t o   r e s p e c t i v e  

hooks   6  d i s p o s e d   in  the   a p p r o p r i a t e   d i r e c t i o n   f o r  

c a r r y i n g   out   t h i s   s a i d   l o a d i n g   o p e r a t i o n .   The  s i n g l e  

hooks   6  a re   f i t t e d   up  to  s p e c i a l   c a r r i e r s   7  i n  

g i v e n   number   - 8   per   c a r r i e r ,   f o r   i n s t a n c e -   a n d  

each   hook  is  a b l e   to  t u r n   a b o u t   i t s  o w n   a x i s .  



Each  of  the   c a r r i e r s   7  is   p r o v i d e d   w i t h   e i g h t   h o l l o w  

s u p p o r t s   8  s p a c e d   a p a r t   at  l i k e   d i s t a n c e   one  f r o m  

the   n e x t   and  d i s p o s e d   on  r e c t i l i n e a r   and  v e r t i c a l  

a x e s ,   w i t h i n   w h i c h   the   c y l i n d r i c a l   s h a n k s   9  o f  

the   s i n g l e   h o o k s  6   a re   a c c o m m o d a t e d ,   c o a x i a l   t h e r e -  

w i t h ,   and  f r e e   to  r o t a t e   t h e r e i n .   The  b e n t   p o r t i o n  

of  the   hook  i t s e l f ,   d e n o t e d   10,  e x t e n d s   d o w n w a r d  

f rom  e a c h   r e s p e c t i v e   h o l l o w   s u p p o r t   8  a f o r e s a i d .  

The  c a r r i e r   7,  w h i c h  t i s   to  a l l   i n t e n t s  a n d   p u r p o s e s  

a  r e c t i l i n e a r   b a r ,   e x h i b i t s   a  c r u c i f o r m   c r o s s -  

s e c t i o n   t h r o u g h o u t   i t s   r e c t i l i n e a r   a x i a l   l e n g t h ,  

w i t h   the   e x c e p t i o n   of  t he   two  ends   17,  w h i c h   a r e  

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

down  and  p i c k i n g   up  of  t he   c a r r i e r   as  a  w h o l e .  

Empty  c a r r i e r s   a r r i v e   at  t he   i n f e e d   s t a t i o n   3  b y  

way  of  a  c o n v e y o r   loop  11  a l o n g   w h i c h   t h e y   a r e  

b o r n e   s i n g l y   by  a p p r o p r i a t e   t r o l l e y s   1 2 .  

A  l o a d i n g - u n i t   13  p r o v i d e d   w i t h   two  p r e h e n s i l e  

e l e m e n t s   14  and  15,  one  f o l l o w i n g   the   o t h e r ,   i s  

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

of  o p e r a t i o n s :  

-  p i c k - u p   of  s i n g l e   c a r r i e r s   7  d i s c h a r g e d   b y  

t r o l l e y   12  by  means   of  p r e h e n s i l e   e l e m e n t   1 4 ;  

-  l i f t i n g ,   c a r r y i n g   f o r w a r d   one  s t e p ,   and  s e t t i n g  

down  of  the   c a r r i e r   o n t o   b e a r e r   1 6 ;  



-  r e c e d i n g   by  one  s t e p   of  t h e   l o a d i n g - u n i t   13 

and  o r i e n t a t i o n   in  the   same  d i r e c t i o n   of  a l l  

h o o k s   6  s u s p e n d e d   f rom  the   c a r r i e r   a l r e a d y  

on  b e a r e r   16  by  d i n t   of  i t s   r e c e i v i n g   a  l o a d  

of  l i n k s ,   w h i l s t   a  f u r t h e r   t r o l l e y   12  a r r i v e s  

at  the   p i c k - u p   s t a t i o n   w i t h   a n o t h e r   empty   c a r -  

r i e r   7 ;  

-  l i f t i n g   of  t he   now  l o a d e d   c a r r i e r   by  m e a n s  

of  p r e h e n s i l e   e l e m e n t   15,  c a r r y i n g   f o r w a r d  

one  s t e p   of  s ame ,   and  s e t t i n g   down  t h e r e o f  

o n t o   a  w a l k i n g - b e a m   t y p e   c o n v e y o r   1 9 .  

The  o p e r a t i o n   by  means   of  w h i c h   the   h o o k s   6  s u s -  

p e n d e d   f rom  a  s i n g l e   c a r r i e r   7  a re   c a u s e d   to  f a c e  

in  t he   same  d i r e c t i o n   is  b r o u g h t   a b o u t   by  a  c o n -  

t r i v a n c e   f i t t e d   to  l o a d i n g - u n i t   13  w h i c h   c o m p r i s e s  

a  number   of  o r i e n t i n g   d e v i c e s   18,  e a c h   d e s i g n e d  

to  work  a  s i n g l e   hook  6  s u s p e n d e d   f rom  the   c a r r i e r   7 

b e n e a t h .   Each  o r i e n t i n g   d e v i c e   18  c o m p r i s e s   a  s h a f t  

20,  t h i s   d i s p o s e d   w i t h   a x i s   v e r t i c a l   and  f i t t e d  

at  b o t t o m   w i t h   an  e c c e n t r i c   p i n   21  whose   f u n c t i o n  

is   t h a t   of  i n t e r a c t i n g   w i t h   an  a n g l e d   a p p e n d a g e   22 

o f f e r e d   by  the   u p p e r m o s t   p a r t   of  e a c h   hook  6 .  

The  s h a f t s   of  e a c h   of  the   o r i e n t i n g   d e v i c e s   18 

a re   i n t e r c o n n e c t e d   in  r e c i p r o c a l   f a s h i o n   f o r   t h e  

p u r p o s e s   of  r o t a t i o n   by  way  of  c h a i n s   23  w h i c h  

e n g a g e   w i t h   s p r o c k e t s   2 4 .  

From  i t s   i n i t i a l   p o s i t i o n   A,  t he   s i n g l e   e c c e n t r i c  



p i n   21  t r a v e l s   to  p o s i t i o n   B  upon  r o t a t i o n   of  i t s  

s h a f t   20,  and  in  so  d o i n g   comes  up  a g a i n s t   a p p e n d a g e  

22  a f o r e s a i d   o f f e r e d   by  hook  6,  w h e r e u p o n   the   l a t t e r  

is  c a r r i e d   a l o n g   u n t i l   c o m i n g   up  in  i t s   t u r n   a g a i n s t  

a f i x e d   s t o p   25.  I t   is  e n v i s a g e d   t h a t   s a i d   a n g l e d  

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

at  90°  to  t he   v e r t i c a l   p l a n e   c o n t a i n i n g   the   b e n t  

p o r t i o n   10  a f o r e s a i d   of  hook  6 .  

F u l l   c a r r i e r s   7  a r e   t r a n s f e r r e d   f o r w a r d   by  s a i d  

c o n v e y o r   19  t h r o u g h   the   e n t i r e   l e n g t h   of  t he   c o o l i n g  

a r e a   26,  w h e r e i n   the   l i n k s   - h a n g i n g   f rom  t h e i r  

i n d i v i d u a l   hooks   6  on  c a r r i e r   7 -   u n d e r g o   a  f i r s t  

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

in  t e m p e r a t u r e   to  b e t w e e n   600  and  800°  C. 

P r o v i s i o n   is  made  f o r   o v e r h e a d   g u i d e s   27  w h i c h ,  

by  coming   i n t o   c o n t a c t   w i t h   a p p e n d a g e s   22,  m a i n t a i n  

the   hooks   such   t h a t   t h e i r   b e n t   p o r t i o n s   10  l i e  

w i t h i n   the   same  p l a n e   as  t h a t   w h i c h   c o n t a i n s   t h e  

a x i s   of  the   c a r r i e r   7  i t s e l f   f rom  w h e r e   t h e y   h a n g .  

On  e x i t i n g   f rom  the   c o n v e y o r   19,  a l l   t h e  . h o o k s   6 

of  t he   s i n g l e   c a r r i e r   7  a re   l o c k e d   i n t o   p o s i t i o n  

by  means   of  a  ba r   28  w o r k e d   by  an  a c t u a t o r .   T h e  

l o c k i n g   movemen t   comes  a b o u t   by  s i m p l e   a x i a l   t r a v -  

e r s e   of  s a i d   ba r   28,  w h i c h   is  p r i s m a t i c ,   and  p a i r e d  

up  to  l i e   p a r a l l e l   w i t h   the   s i n g l e   c a r r i e r   7 .  

The  ba r   e x h i b i t s   a  number   of  n o t c h e s   29  s e t   a p a r t  



at  l i k e   d i s t a n c e   to  t h a t   e x i s t i n g   b e t w e e n   h o o k s  

and  h o l l o w   s u p p o r t s   o f f e r e d   by  the   c a r r i e r   7;  t h e  

d e p t h   of  s a i d   n o t c h e s   29  b e i n g   c a l c u l a t e d   s u c h  

as  to  a v o i d   any  c o n t a c t   w i t h   t he   s i n g l e   a d j a c e n t  

hook   s h a n k s   9  o f f e r e d   t h e r e t o   when  t h e   b a r   28  i t s e l f  

a s s u m e s   a  g i v e n   a x i a l   p o s i t i o n .  

L o c k i n g - o n   of  t he   h o o k s   s u s p e n d e d   f rom  a  s i n g l e  

c a r r i e r   7  so  as  to  f a c e   in  an  e s t a b l i s h e d   d i r e c t i o n  

is   b r o u g h t   a b o u t   by  c a u s i n g   s l i g h t   a x i a l   m o v e m e n t  

of  s a i d   b a r   28  s u c h   t h a t   i t   moves  up  b e s i d e   t h e  

f l a t   f a c e   30  o f f e r e d   by  s h a n k   9  - p r o v i s i o n   b e i n g  

made  f o r   a  c e r t a i n   amoun t   of  c l e a r a n c e   t h e r e b e t w e e n -  

s a i d   f a c e   30  d i s p o s e d   p a r a l l e l   w i t h   b e n t   p o r t i o n   10 

of  t he   hook   i t s e l f .  

The  a x i a l   m o v e m e n t   of  ba r   28  a f o i m e n t i o n e d   is  b r o u g h t  

a b o u t   by  an  o r d i n a r y   l i n e a r   a c t u a t o r   54  at  t he   p o i n t  

of  e x i t   f rom  c o n v e y o r   19.  R e m e m b e r i n g   t h a t   t he   ba r   i s  

a s s o c i a t e d   w i t h   c a r r i e r   7,  t he   same  o p e r a t i o n   w i l l  

be  b r o u g h t   a b o u t   at  t he   e x i t   of  f u r n a c e   33,   w h e r e  

a  f u r t h e r   a c t u a t o r   31  a g a i n   moves  ba r   28  i n t o   t h e  

p o s i t i o n   d e s c r i b e d .  

P r o v i s i o n   is  made  f o r   a  l i f t i n g   a p p a r a t u s   32  w h i c h  

p i c k s   up  the   s i n g l e   c a r r i e r s   7  f rom  c o n v e y o r   19 

and  f e e d s   them  i n t o   t he   h a r d e n i n g   f u r n a c e ,   w h i c h  

is  a  f l u i d - b e d   t u n n e l - t y p e ,   d e n o t e d   33,   and  s e t s  

them  down  on  a  p a r a l l e l - c h a i n - p a i r   c o n v e y o r   3 6 ,  



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

33  and  the   s u b s e q u e n t   t e m p e r i n g   f u r n a c e   35  - l i k e w i s e  

a  t u n n e l .   C a r r i e r s   7  a re   s e t   down  on  the   c h a i n s   36  

in  such  a  way  t h a t   on ly   l i n k s   2  and  the   l o w e r   e n d  

of  hooks   6  w i l l   be  t o t a l l y   s u b m e r g e d   in  the   f l u i d   3 7 .  

At  t he   e x i t   of  f u r n a c e   33,  w h e r e i n   the   a p p r o p r i a t e  

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

b o t h   r e a c h e d   and  s t a b i l i s e d ,   t he   s i n g l e   c a r r i e r s   7 

a re   p i c k e d   up  by  a  f i r s t   l i f t i n g   u n i t   38  c o m p r i s i n g  

two  p r e h e n s i l e   e l e m e n t s   39  and  40,  t h e s e   p o s i t i o n e d  

such   t h a t   one  f o l l o w s   the   o t h e r ,   of  w h i c h   e l e m e n t   39 

l a y s   h o l d   on  c a r r i e r   7  and  d raws   i t   f rom  the   f u r n a c e  

33,   w h e r e u p o n   the   e n t i r e   l i f t i n g - u n i t   38  t r a v e r s e s  

in  such   a  way  as  to  b r i n g   the   c a r r i e r   t h u s   p i c k e d  

up  a l o n g   to  the   q u e n c h i n g   s t a t i o n   41.  L i f t i n g -  

u n i t   38  is  l o w e r e d   once   more  in  such   a  way  t h a t  

the   l i n k s   - s t i l l   h a n g i n g   f rom  the   h o o k s   a s s o c i a t e d  

w i t h   t h i s   same  c a r r i e r   p i c k e d   up  and  h e l d   by  p r e h e n -  

s i l e   e l e m e n t   3 9 -   a re   l o w e r e d   i n t o   t he   t a n k   d e n o t e d  

42,  w h i c h   c o n t a i n s   the   a p p r o p r i a t e   q u e n c h i n g   l i q u i d .  

B e f o r e   a c t u a l l y   d e s c e n d i n g   i n t o   s a i d   t a n k   42,  a n  

a c t u a t o r   s i m i l a r   in  a l l   r e s p e c t s   to  a c t u a t o r   31  u n -  

l o c k s   hooks   6  by  p u s h i n g   f o r w a r d   on  ba r   28,  a n d  

a  f u r t h e r   d e v i c e   43  c a u s e s   the   h o o k s   t h e m s e l v e s ,  

s u s p e n d e d   from  c a r r i e r   7,  to  t u r n   a b o u t   t h e i r   own 

v e r t i c a l   a x e s .   D e v i c e   43  c o m p r i s e s   a  l o o p e d   c h a i n  

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



to  p a i r   w i t h   the   s p r o c k e t s   45  f i t t e d   c o a x i a l l y  

one  to  e a c h   hook   6  at  t h e   u p p e r m o s t   p a r t   of  s a i d  

c y l i n d r i c a l   s h a n k   9;  t he   d e v i c e   i t s e l f   b e i n g   m o v e d  

in  t o w a r d   s a i d   s p r o c k e t s   45  by  means   of  a  h y d r a u l i c  

a c t u a t o r   c y l i n d e r   46.  B e i n g   made  t h u s   to  r e v o l v e  

w h i l e   u n d e r g o i n g   the   q u e n c h ,   the   s i n g l e   l i n k s   a r e  

s u b j e c t e d   to  an  even   and  b a l a n c e d   c o o l i n g   on  a l l  

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

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

38  r e c e d e s   one  s t e p ,   and  the   ends   of  t he   c a r r i e r  

a r e   l a i d   h o l d   on  by  p r e h e n s i l e   e l e m e n t   40  and  l i f t e d ,  

w h i l s t   at   t he   same,   p r e h e n s i l e   e l e m e n t   39  d u l y  

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

the   f u r n a c e   33  in  s i m i l a r   f a s h i o n .  

A  f u r t h e r   t r a v e r s e   f o r w a r d   by  l i f t i n g - u n i t   38  a s  

a  w h o l e ,   and  the   s i n g l e   c a r r i e r   7  is  b r o u g h t   u p  

to  the   t e m p e r i n g   f u r n a c e   e n t r y .   A  f u r t h e r   d e s c e n t  

c a u s e s   i n t r o d u c t i o n   of  the   c a r r i e r   i n t o   the   t e m p e r -  

ing  f u r n a c e   35  and  back   o n t o   the   c o n v e y o r   c h a i n s  

36,  and  at  t he   same  m o m e n t ,   q u e n c h i n g   of  t he   c a r r i e r  

b e h i n d   - t h i s   h e l d   by  p r e h e n s i l e   e l e m e n t   3 9 -   i n  

t a n k   4 2 .  

Once  a g a i n ,   e n t r y   of  c a r r i e r   7  i n t o   t he   f u r n a c e   35 

is  p r e c e d e d   by  l o c k i n g - o n   of  the   hooks   6  by  m o v e m e n t  

f o r w a r d   of  ba r   28  a l o n g   i t s   own  a x i s .   With   t h e  

c a r r i e r   s e t   down  t t u s   on  c h a i n s   36  and  the   i n t e r r u p t e d -  



q u e n c h   c y c l e   c o m p l e t e ,   the   e n t i r e   l i f t i n g - u n i t  

38  r i s e s   c l e a r   of  q u e n c h i n g   s t a t i o n   41,  r e c e d e s  

one  s t e p ,   and  p i c k s   up  the   c y c l e   as  b e f o r e .  

A g a i n ,   f u r n a c e   35  is  e m b o d i e d   such   t h a t   o n l y   l i n k s  

2  and  the   l o w e r   end  of  hooks   6  r e m a i n   t o t a l l y   s u b -  

m e r g e d   in  t he   f l u i d - b e d ,   w h i l s t   h o l l o w   s u p p o r t s   8 

and  c a r r i e r   7  r i d e   above   t he   l e v e l   t h e r e o f .  

At  t he   e x i t   of  t e m p e r i n g   f u r n a c e   35,  a  l i f t i n g -  

u n i t   47  i d e n t i c a l   in  a l l   r e s p e c t s   to  u n i t   38  a n d  

p r o v i d e d   w i t h   p r e h e n s i l e   e l e m e n t s   48  and  49  l i k e w i s e  

a r r a n g e d   such  t h a t   one  f o l l o w s   the   o t h e r ,   p i c k s  

up  the   s i n g l e   c a r r i e r   f rom  the   f u r n a c e   and  b r i n g s  

i t   i n t o   t he   f i n a l   c o o l i n g   s t a t ' i o n   50.  A  f u r t h e r  

a c t u a t o r   a s s o c i a t e d   w i t h   l i f t i n g - u n i t   47  now  r e l e a s e s  

hooks   6  by  mov ing   ba r   28  in  t he   a p p r o p r i a t e   a x i a l  

d i r e c t i o n ,   w h i l s t   a  d e v i c e   51  i d e n t i c a l   in  a l l  

r e s p e c t s   to  d e v i c e   43  a f o r e m e n t i o n e d   i m p a r t s   r o t a t -  

ion  to  the  hooks   6,  w h i c h   d u l y   t u r n   a b o u t   t h e i r  

own  axes   t o g e t h e r   w i t h   the   l i n k s   2  s u s p e n d e d   t h e r e -  

f r o m .  

In  t h i s   f i n a l   c o o l i n g   s t a t i o n   50,  the   r e v o l v i n g  

l i n k s   are   q u e n c h e d   w i t h   j e t s   of  l i q u i d   such   a s  

w i l l   b r i n g   them  down  to  a m b i e n t   t e m p e r a t u r e .   T h i s  

c o m p l e t e d ,   l i f t i n g - u n i t   47  r e c e d e s   one  s t e p ,   w h e r e -  

upon  c a r r i e r   7  is  g r a s p e d   by  p r e h e n s i l e   e l e m e n t   49 



and  l i f t e d ,   and  t he   two  move  f o r w a r d   to  w h e r e   c a r r i e r   7 

i t s e l f   is  s e t   down  on  one  of  t he   t r o l l e y s   12  a f o r e s a i d ,  

a f t e r   w h i c h   l i f t i n g - u n i t   47  d u l y   r e c e d e s   o n e  s t e p  

and  t a k e s   up  the   c y c l e   as  b e f o r e .  

Movement   f o r w a r d   of  t he   c a r r i e r s   a l o n g   the   e n t i r e  

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

b r o u g h t   a b o u t   in  a  s t e p - b y - s t e p   f a s h i o n ,   the   t e m p o  

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

r e l a t i v e   to  l o a d i n g - u n i t   13,  l i f t i n g   a p p a r a t u s   3 2 ,  

and  l i f t i n g - u n i t s   38  and  4 7 .  

Once  a r r i v e d   at  t he   f i n a l   e x i t   w i t h   i t s   l o a d   o f  

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

a l o n g   the   r e t u r n   s t r e t c h   of  c o n v e y o r - l o o p   11  a f o r e -  

m e n t i o n e d   by  t r o l l e y   12  as  f a r   as  a  d i s c h a r g e -  

p o i n t   52,   w h e r e   t he   s i n g l e   l i n k s   a re   r e m o v e d   f r o m  

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

of  i t s   l o a d .   G u i d e s   53  a r e   l o c a t e d   at  the   d i s c h a r g e -  

p o i n t   52  w h i c h   b r a n c h   o f f   f rom  the   d i r e c t i o n   o f  

f l ow  of  the  c o n v e y o r   11  i t s e l f ,   t h e s e   s e r v i n g   t o  

s t e e r   away  the   l i n k s   2  w h i l e   h o l l o w   s u p p o r t s   8 

c o n t i n u e   on  t h e i r   way,   h e l d   in  t he   v e r t i c a l   b y  

f u r t h e r   g u i d e s .   Thus  one  has  t he   n e c e s s a r y   r e m o v a l  

of  l i n k s   2  f rom  the   r e s p e c t i v e   b e n t   p o r t i o n s   10 

of  each   c a r r i e r ' s   h o o k s   6 .  

F o l l o w i n g   the   s e q u e n c e   t h r o u g h   b e y o n d   d i s c h a r g e -  



p o i n t   52,  the   s i n g l e   c a r r i e r   7  - n o w   r e l i e v e d   o f  

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

s t a t i o n   3  w h e r e   i t   w i l l   be  p i c k e d   up  once   m o r e  

by  l o a d i n g - u n i t   13.  The  t r o l l e y   12,  on  the   o t h e r  

h a n d ,   p a s s e s   on  down  t h e  f o r w a r d   s t r e t c h   of  l oop   11 

so  as  to  a r r i v e   back   at  l i f t i n g - u n i t   4 7 .  

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

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

f i r s t ,   h a r d e n i n g   f u r n a c e   33,   w i t h   t he   end  in  v i e w  

of  r e - u t i l i s a t i o n   in  t he   s u b s e q u e n t   t e m p e r i n g -  

s t a g e ,   c a r r i e d   ou t   in  t u n n e l   35.  The  a d o p t i o n   o f  

s p r a y - q u e n c h i n g   w i t h   t he   l i n k s   2  r e v o l v i n g   a b o u t  

t h e i r   own  a x e s ,   and  of  t he   s p e c i a l   f l u i d - b e d   h e a t i n g  

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

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

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

q u i t e   u n n e c e s s a r y .  



1)  P l a n t ,   d e s i g n e d   p a r t i c u l a r l y   f o r   a r r y i n g   out   h e a t -  

t r e a t m e n t   on  c r a w l e r   t r a c k - l i n k s ,   and  e m b o d i e d  

such   as  to  c a r r y   i n t o   e f f e c t   a  p r o c e s s   w h e r e b y  

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

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

f o l l o w i n g   s e q u e n c e :  

a)  i n i t i a l   c o o l i n g - d o w n   to  a  t e m p e r a t u r e   of  b e t w e e n  

600  and  800°  C  f o r   s t a b i l i s a t i o n   p u r p o s e s ;  

b)  r e - h e a t i n g   up  to  s t a b l e   h a r d e n i n g   t e m p e r a t u r e ;  

c)  i n t e r r u p t e d   - i . e .   r a p i d ,   q u e n c h i n g ;  

d)  r e - h e a t i n g   to  t e m p e r i n g   t e m p e r a t u r e ;  

e)  c o o l i n g   to  a m b i e n t   t e m p e r a t u r e ;  

c h a r a c t e r i s e d  

in  t h a t   such   s t a g e s   a re   c a r r i e d   out   a l o n g   a  p r o d u c t i o n  

l i n e   i n c o r p o r a t i n g   two  t u n n e l   f u r n a c e s   (33  &  3 5 )  

f o r   the   p u r p o s e   of  i m p l e m e n t i n g   s t a g e s   b)  and  d ) ,  

and  a l o n g   w h i c h   l i n k s   (2)  a re   c o n v e y e d   in  o r d e r l y  

f a s h i o n ,   e a c h   s u s p e n d e d   f rom  one  of  a  number   o f  

i d e n t i c a l   hooks   ( 6 ) ,   t h e s e   b e i n g   a d j u s t a b l e   f o r  

d i r e c t i o n   and  f i t t e d   in  g i v e n   number   to  s p e c i a l  

c a r r i e r s   (7)  in  such   a  way  as  p e r m i t s   them  to  r o t a t e  

a b o u t   t h e i r   own  i n d i v i d u a l   a x e s ;  

s a i d   l i n e   c o m p r i s i n g   the   f o l l o w i n g ,   in  s e q u e n c e :  



-  a n   i n f e e d   s t a t i o n   (3)  to  w h e r e   l i n k s   (2)  a r e  

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

and  at  w h i c h   t h e y   a re   s l u n g   up  s i n g l y   on  the   h o o k s  

(6)  of  s a i d   c a r r i e r   ( 7 ) ,   t h e s e   a l r e a d y   c a u s e d   t o  

f a c e   in  the   same  d i r e c t i o n ;  

-  a  c o o l i n g   a r e a  ( 2 6 )   t h r o u g h   w h i c h   l i n k s   (2)  t r a v e l  

w h i l e  u n d e r g o i n g   s t a g e   a ) ,   and  a re   o r i e n t e d   i n  

the   same  d i r e c t i o n   w i t h   r e s p e c t   to  t h a t   of  t h e  

f o r w a r d   m o v e m e n t   of  s a i d   c a r r i e r s   (7)  f rom  w h i c h  

t h e y   a r e d   h u n g ;  

-  a  f l u i d - b e d   t u n n e l - f u r n a c e   (33)  in  w h i c h   l i n k s  

(2)  a re   h a r d e n e d ,   and  t h r o u g h   w h i c h   t h e y   t r a v e l  

u n t i l   r e a c h i n g   and  s t a b i l i s i n g - a t   the   h a r d e n i n g  

t e m p e r a t u r e   e n v i s a g e d ;  

-  a  q u e n c h i n g   s t a t i o n   (41)   w h e r e   l i n k s   s u s p e n d e d  

from  a  s i n g l e   c a r r i e r   (7)  u n d e r g o   s t a g e   c)  a f o r e s a i d ;  

-  a  f l u i d - b e d   t e m p e r i n g   f u r n a c e   ( t u n n e l   l i k e w i s e ) ( 3 5 )  

in  w h i c h   l i n k s   (2)  u n d e r g o   s t a g e   d)  a f o r e s a i d   w h i l e  

p a s s i n g   t h r o u g h ;  

-  a  f i n a l   c o o l i n g   s t a t i o n   (50)  w h e r e   l i n k s   ( 2 )  

s u s p e n d e d   f rom  a  s i n g l e   c a r r i e r   (7)  u n d e r g o   s t a g e   e ) ;  

-  and  a  d i s c h a r g e - p o i n t   (52)  w h e r e   s i n g l e   l i n k s   ( 2 )  

are   r e m o v e d   a u t o m a t i c a l l y   f rom  the   hooks   (6)  o f  

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

p r o v i s i o n   b e i n g   made  f o r   means   by  w h i c h   to  c o n v e y  

s a i d   c a r r i e r s   a l o n g   the   l i n e   a u t o m a t i c a l l y ,   a n d  

in  o r d e r l y   f a s h i o n .  



2)  P l a n t   as  in  c l a i m   1  c h a r a c t e r i s e d   in  t h a t   e a c h  

s a i d   c a r r i e r   (7)  e x h i b i t s   a  n u m b e r   of  h o l l o w   s u p p o r t s  

(8)  h a v i n g   a  r e c t i l i n e a r   a x i s ,   t h e s e   s p a c e d   a p a r t  

at  e q u a l   d i s t a n c e   one  f rom  the   n e x t ,   and  d i s p o s e d  

p a r a l l e l   one  w i t h   the   o t h e r ;   e a c h   h o l l o w   s u p p o r t  

(8)  d e s i g n e d   to  a c c o m m o d a t e   the   c y l i n d r i c a l   s h a n k  

(9)  of  a  hook  (6)  whose   b e n t   p o r t i o n   (10)   e x t e n d s  

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

w i t h   s a i d   s u p p o r t   and  f r e e   to  r o t a t e   t h e r e i n .  

3)  P l a n t   as  in  c l a i m   1  c h a r a c t e r i s e d   in  t h a t   m e a n s  

f o r   c o n v e y i n g   s a i d   c a r r i e r s   (7)  a u t o m a t i c a l l y   a l o n g  

the   p r o d u c t i o n   l i n e   c o m p r i s e   t he   f o l l o w i n g ,   i n  

s e q u e n c e :  

-  a  l o a d i n g   u n i t   (13)  l o c a t e d   at  s a i d   i n f e e d   s t a t i o n  

(3)  and  d e s i g n e d   to  c a r r y   out   t he   f o l l o w i n g   s e q u e n c e  

of  o p e r a t i o n s :  

1  p i c k - u p   of  s i n g l e   empty   c a r r i e r s   ( 7 ) ;  

2  p o s i t i o n   c o r r e c t l y   of  t he   s i n g l e   c a r r i e r   (7)  a n d  

a r r a n g e m e n t   of  the   hooks   (6)  t h e r e o n   so  as  to  f a c e  

in  l i k e   d i r e c t i o n   - t h i s   as  a  r e s u l t   of  l o a d i n g  

and  p i c k - u p ;  

3  s e t t i n g - d o w n   of  the   c a r r i e r   ( 7 ) ;  

-  a  w a l k i n g - b e a m   t y p e   c o n v e y o r   (19)  o n t o   w h i c h  

s i n g l e   c a r r i e r s   (7)  a re   t r a n s f e r r e d   by  s a i d   l o a d i n g -  

u n i t   ( 1 3 ) ,   and  on  w h i c h   s a i d   c a r r i e r s   (7)  a r e   b o r n e  

a l o n g   t h r o u g h   the   l e n g t h   of  the   c o o l i n g - a r e a   ( 2 6 ) ;  

-  a  l i f t i n g   a p p a r a t u s   (32)  d e s i g n e d   to  p i c k   up  

s i n g l e   c a r r i e r s   (7)  at  t he   e x i t   of  s a i d   w a l k i n g - b e a m  



c o n v e y o r   (19)  and  f e e d   them  i n t o   the   h a r d e n i n g  

t u n n e l - f u r n a c e   ( 3 3 ) ;  

-  a  p a r a l l e l - c h a i n   c o n v e y o r   (36)  e x t e n d i n g   t h e  

e n t i r e   l e n g t h   of  b o t h   h a r d e n i n g   (33)  and  t e m p e r i n g  

(35)  f u r n a c e s ,   on  w h i c h   c a r r i e r s   (7)  a re   s e t   down  

at  r e g u l a r   i n t e r v a l s   of  d i s t a n c e ;  

-  a  f i r s t   l i f t i n g - u n i t   (38)   d e s i g n e d   to  c a r r y   o u t  

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

1  p i c k - u p   of  s i n g l e   c a r r i e r s   (7)  at  the   e x i t   o f  

s a i d   h a r d e n i n g   f u r n a c e   ( 3 3 ) ;  

2  t r a n s f e r   and  p o s i t i o n i n g   of  s i n g l e   c a r r i e r s   ( 7 )  

to  and  at  the   q u e n c h i n g   s t a t i o n   ( 4 1 ) ;  

3  s e t t i n g - d o w n   of  s i n g l e   c a r r i e r s   (7)  once   m o r e  

on to   the   c h a i n - c o n v e y o r   (36)   i n s i d e   t he   s u c c e s s i v e  

t e m p e r i n g   f u r n a c e   ( 3 5 ) ;  

a  s e c o n d   l i f t i n g - u n i t   (47)  i d e n t i c a l   to  the   f i r s t ,  

d e s i g n e d   to  c a r r y   out   the   f o l l o w i n g   s e q u e n c e   o f  

o p e r a t i o n s :  

1  p i c k - u p   of  s i n g l e   c a r r i e r s   (7)  at  t he   e x i t   o f  

s a i d   t e m p e r i n g   f u r n a c e   ( 3 5 ) ;  

2  t r a n s f e r   of  s a i d   c a r r i e r s   (7)  to  the   f i n a l   c o o l i n g  

s t a t i o n   ( 5 0 )  ;  

3  s e t t i n g - d o w n   of  e a c h   s i n g l e   c a r r i e r   (7)  o n t o  

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

c o n v e y o r - l o o p   (11)  a l o n g   whose   r e t u r n   s t r e t c h   s a i d  

c a r r i e r   (7)  is  r e l i e v e d   of  i t s   l o a d   of  l i n k s   ( 2 )  

and  t a k e n   on  t h e n c e   back   to  the   i n f e e d   s t a t i o n   ( 3 ) .  



4)  P l a n t   as  in  c l a i m   1  c h a r a c t e r i s e d   in  t h a t   t h e  

q u e n c h i n g   s t a t i o n   (41)   c o m p r i s e s   j e t s   d e s i g n e d   t o  

s p r a y   l i q u i d   o v e r   l i n k s   (2)  s u s p e n d e d   f rom  t h e  

hooks   (6)  of  a  s i n g l e   c a r r i e r   ( 7 ) ;   p r o v i s i o n   b e i n g  

made  f o r   a  d e v i c e   (43)   w h i c h   w i l l   c a u s e   s a i d   h o o k s  

(6)  to  t u r n   a b o u t   t h e i r   own  axes   w i t h   the   l i n k s  

(2)  t h u s   s u s p e n d e d ;   s a i d   d e v i c e   (43)   c o m p r i s i n g  

a  l o o p e d   c h a i n   (44)  d r i v e n   by  a  g e a r m o t o r   and  d i s -  

p o s e d   p a r a l l e l   to  the   s i n g l e   c a r r i e r   ( 7 ) ,   w h i c h  

w i t h   t he   c a r r i e r   in  p o s i t i o n   at  s a i d   q u e n c h i n g  

s t a t i o n   ( 4 1 ) ,   p a i r s   w i t h   e a c h   of  the   s i n g l e   s p r o c k -  

e t s   (45)  f i x e d   c o a x i a l l y   to  r e s p e c t i v e   h o o k s   ( 6 )  

and  l o c a t e d   at  the   u p p e r m o s t   p a r t   of  t he   l a t t e r s '  

c y l i n d r i c a l   s h a n k   ( 9 ) .  

5)  P l a n t   as  in  c l a i m   3  c h a r a c t e r i s e d   in  t h a t   a r r a n g e -  

ment   of  t he   s i n g l e   hooks   (6)  of  a  s i n g l e   c a r r i e r  

( 7 ) ,   such   t h a t   a l l   f a c e   in  t he   same  d i r e c t i o n   w h e n  

b e i n g   l o a d e d   w i t h   l i n k s ,   is  b r o u g h t   a b o u t   by  m e a n s  

a s s o c i a t e d   w i t h   the   l o a d i n g - u n i t   (13)  a f o r e s a i d  

w h i c h   c o m p r i s e   a  number   of  o r i e n t i n g   d e v i c e s   ( 1 8 ) ,  

each   of  w h i c h   d e s i g n e d   to  work  one  hook  (6)  o f  

the   c a r r i e r   (7)  b e n e a t h ,   and  c o m p r i s i n g   a  s h a f t  

(20)  d i s p o s e d   w i t h   a x i s   v e r t i c a l   whose   b o t t o m   e n d  

is  p r o v i d e d   w i t h   an  e c c e n t r i c   p i n   (21)  d e s t i n e d  

to  i n t e r a c t   w i t h   an  a n g l e d   a p p e n d a g e   (22)  o f f e r e d  

by  the   top  end  of  e a c h   s i n g l e   hook  ( 6 ) ;   i t   b e i n g  

e n v i s a g e d   t h a t   s a i d   p in   (21)   w i l l   c a u s e   a p p e n d a g e -  



a n d - h o o k   to  t u r n   and  c o m e  u p   a g a i n s t   a  f i x e d   s t o p   ( 2 5 ) ;  

i t   b e i n g   e n v i s a g e d   f u r t h e r   t h a t   the   a x i s   o f  s a i d  

a n g l e d   a p p e n d a g e   (22)  l i e   w i t h i n   a  v e r t i c a l   p l a n e  

d i s p o s e d   at  90°  to  the   v e r t i c a l   p l a n e   w i t h   w h i c h  

the   b e n t   p o r t i o n   (10)  of  hook  (6)  l i e s   c o n c u r r e n t .  

6)  P l a n t   as  in  c l a i m   1  c h a r a c t e r i s e d   in  t h a t   e a c h  

c a r r i e r   (7)  is  p r o v i d e d   w i t h   a  d e v i c e   f o r   l o c k i n g  

a l l   of  t he   hooks   (6)  a s s o c i a t e d   t h e r e w i t h   i n t o  

p o s i t i o n   when  f a c i n g   in  l i k e   d i r e c t i o n ;   s a i d   d e v i c e  

c o m p r i s i n g   a  p r i s m a t i c   b a r   (28)  j o i n e d   w i t h   t h e  

c a r r i e r   i t s e l f   in  such  a  way  as  to  have   a  c e r t a i n  

d e g r e e   of  f r e e d o m   to  move  a l o n g   i t s   own  a x i s ;   s a i d  

ba r   (28)  b e i n g   c a u s e d   to  make  c o n t a c t   w i t h   a  f l a t  

f a c e   (30)   o f f e r e d   by  the   c y l i n d r i c a l   s h a n k   ( 9 )  

of  each   hook  (6)  w h i c h   l i e s   p a r a l l e l   w i t h   b e n t  

p o r t i o n   (10)  a f o r e s a i d   - a   g i v e n   amount   of  c l e a r a n c e  

e x i s t i n g   b e t w e e n   f a c e   and  b a r ;   p r o v i s i o n   b e i n g  

made  f o r   a  number   of  n o t c h e s   (29)   l o c a t e d   on  s a i d  

bar   (28)  g i v i n g   out  t r a n s v e r s e l y   w i t h   r e s p e c t   t o  

the   l i n e - f l o w   and  s p a c e d   a p a r t   at  l i k e   l i k e   r e c i p r o c a l  

d i s t a n c e   to  t h a t   b e t w e e n   hooks   (6)  of  a  s i n g l e  

c a r r i e r   ( 7 ) ,   whose   d e p t h   is  s u c h   as  to  e n s u r e   no  c o n -  

t a c t   b e t w e e n   the   ba r   and  the   c y l i n d r i c a l   s h a n k   ( 9 )  

6f  the   s i n g l e   hook  (6)  d u r i n g   the   t ime   in  w h i c h  

s a i d   n o t c h   (29)  is  b r o u g h t   l e v e l   w i t h   same,   t h i s  

by  d i n t   of  the   b a r ' s   (28)  b e i n g   made  to  t r a v e l  

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

a x i s .  
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