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(54)  Skinpass  apparatus  with  improved  roller  centering  adjustment  device. 
There  is  disclosed  a  skinpass  apparatus  which  compris- 

es  a  frame  (2),  a  pair  of  supporting  shafts  (6)  pivotally 
mounted  in  the  frame,  integral  shafts  (7)  each  projecting 
eccentrically  from  a  respective  one  of  the  supporting  shafts, 
a  pair  of  rollers  (8)  each  mounted  rotatably  on  a  respective 
one  of  the  eccentric  shafts  (7)  and  arranged  to  define 
therebetween  a  pass  line  (1)  for  product  to  be  treated  by  the 
rollers,  and  adjustment  means  for  laterally  adjusting  the 
position  of  the  rollers  (8)  relative  to  each  other  and  to  the 
pass  line  (1). 

The  adjustment  means  comprises  a  worm  drive  arrange- 
ment  (9a.  9b,  10a,  10b)  coupled  with  the  eccentric  shafts  (7) 
and  operable  to  rotate  the  latter  simultaneously  at  a  reduced 
speed  in  relatively  opposite  directions  in  order  to  displace 
the  rollers  (8)  by  equal  amounts  and  in  opposite  directions 
relative  to  the  pass  line  (1). 



This  i n v e n t i o n   r e l a t e s   to  a  s k i n p a s s   a p p a r a t u s  

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

A  s k i n p a s s   a p p a r a t u s   is  n o r m a l l y   used   in  the  f i n a l  

f i n i s h   l i n e   fo r   r o l l i n g   wire   rods   or  s t e e l   b a r s .  

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

i m p a r t   a  c i r c u l a r   shape   to  p o o r l y - r o u n d e d   s e m i - f i n i s h e d  

p r o d u c t s   t h a t   have  i s s u e d   from  the  s u r f a c e   r o l l e r s   of  a 

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

the   wi re   p r o d u c t   or  s t e e l   b a r s .   However ,   in  r e c e n t   y e a r s  
t h e r e   has  d e v e l o p e d   a  demand  for   h i g h e r   p r e c i s i o n  

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

a re   of  a  c o m p a r a t i v e l y   c o a r s e   a d j u s t i n g   t y p e .   The 

a d j u s t i n g   d e v i c e s   used  up  to  now  c a n n o t   a c h i e v e   f i n a l  

p r o d u c t   wi th   a  d i m e n s i o n a l   a c c u r a c y   of  l e s s   t han   5 / 1 0 0  

mm.  They  are   l i m i t e d   only   to  form  p r o d u c t s   wi th   an  a x i a l  

r a t i o   of  a p p r o x i m a t e l y   1 . 0 2 - 1 . 2 5 ,   as  in  an  a s p e c t   r a t i o  

r e l a t i v e   to  the   p r o d u c t .  

The  p r e s e n t   i n v e n t i o n   has  t h e r e f o r e   been  d e v e l o p e d  
wi th   a  view  to  overcome  the  d r a w b a c k s   of  c o n v e n t i o n a l  

a d j u s t i n g   d e v i c e s   in  s k i n p a s s   a p p a r a t u s ,   and  to  make  i t  

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

p r e c i s i o n   (out   of)  r o u n d n e s s   as  r e q u i r e d .  

A c c o r d i n g   to  the  i n v e n t i o n   t h e r e   is  p r o v i d e d   a 

s k i n p a s s   a p p a r a t u s   c o m p r i s i n g   a  f r a m e ,   a  p a i r   o f  

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

of  i n t e g r a l   s h a f t s   each  p r o j e c t i n g   e c c e n t r i c a l l y   from  a 

r e s p e c t i v e   one  of  the   s u p p o r t i n g   s h a f t s ,   a  p a i r   o f  

r o l l e r s   each  mounted  r o t a t a b l y   on  a  r e s p e c t i v e   one  o f  

s a i d   e c c e n t r i c   s h a f t s   and  a r r a n g e d   to  d e f i n e   t h e r e b e t w e e n  

a  pass   l i n e   for   p r o d u c t   to  be  t r e a t e d   by  the  r o l l e r s ,   a n d  

a d j u s t m e n t   means  for   l a t e r a l l y   a d j u s t i n g   the   p o s i t i o n   o f  

the  r o l l e r s   r e l a t i v e   to  the  pass   l i n e :  



c h a r a c t e r i s e d   in  t h a t   the   a d j u s t m e n t   m e a n s  

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

e c c e n t r i c   s h a f t s   and  o p e r a b l e   to  r o t a t e   the  l a t t e r  

s i m u l t a n e o u s l y   at   a  r e d u c e d   speed   in  r e l a t i v e l y   o p p o s i t e  
d i r e c t i o n s   in  o r d e r   to  d i s p l a c e   the  r o l l e r s   by  e q u a l  

amounts   and  in  o p p o s i t e   d i r e c t i o n s   r e l a t i v e   to  the  p a s s  
l i n e .  

One  e m b o d i m e n t   of  s k i n p a s s   a p p a r a t u s   a c c o r d i n g   t o  

the  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  d e t a i l ,   by  way  o f  

example   o n l y ,   w i t h   r e f e r e n c e   to  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 u r e   1  is   a  s i d e   view  of  the  s k i n p a s s   a p p a r a t u s ;  

F i g u r e   2  is  a  p l an   view  of  the  s k i n p a s s   a p p a r a t u s ;  

F i g u r e   3  is  a  s e c t i o n   t a k e n   on  the  l i n e   I I I - I I I   i n  

F i g u r e   2;  a n d  

F i g u r e   4  is   a  r e a r   view  of  the  s k i n p a s s   a p p a r a t u s .  
R e f e r r i n g   now  to  the   d r a w i n g s ,   t h e r e   is  shown  a  

s k i n p a s s   a p p a r a t u s   which  is  a r r a n g e d   to  i m p a r t   f i n a l  

t r e a t m e n t   to  s e m i - f i n i s h e d   p r o d u c t s   which  i s s u e   f r o m  
f i n i s h   r o l l s   3  of  a  r o l l i n g   m i l l   fo r   t r e a t i n g   p r o d u c t ,  

such  as  w i re   rods   or  s t e e l   b a r s .   The  s k i n p a s s   a p p a r a t u s  
has  a  base   1,  on  which  a  f rame  2  is  s e c u r e l y   m o u n t e d .  

Wire  rods  or  s t e e l   b a r s   are   fed  t h r o u g h   the  r o l l s   3,  a n d  

e n t e r   the  s k i n p a s s   a p p a r a t u s   v ia   a  d e l i v e r y   g u i d e   4 ,  
r e c e i v e   f i n a l   t r e a t m e n t   by  r o l l e r s   8  mounted  in  t h e  

s k i n p a s s   a p p a r a t u s ,   and  then   i s s u e   from  the  a p p a r a t u s   v i a  

a  s l e e v e   gu ide   5  mounted   on  the   f rame  2,  f o l l o w i n g   a  p a s s  
l i n e   1  and  a re   t h e n   d e l i v e r e d   as  f i n i s h e d   p r o d u c t s .  

As  shown  in  F i g u r e s   1  to  3,  the  frame  2  i s  

p r o v i d e d   on  both   s i d e s   of  the   pass   l i n e   1  wi th   a  p a i r   o f  

s u p p o r t i n g   s h a f t s   6  for   the   r o l l e r s   8.  P r o j e c t i n g   f r o m  

each  s u p p o r t i n g   s h a f t   6  t h e r e   is  i n t e g r a l l y   p r o v i d e d   a  

r e s p e c t i v e   e c c e n t r i c   s h a f t   7,  which  is  s p a c e d  

e c c e n t r i c a l l y   by  d i s t a n c e  e   from  the   ax i s   of  r o t a t i o n  m  

of  the  s u p p o r t i n g   s h a f t   6.  The  e c c e n t r i c   s p a c i n g s  e   o f  



the   e c c e n t r i c   s h a f t s   7  are  s y m m e t r i c a l   r e l a t i v e   to  t h e  

pass   l i n e   1,  and  the  e c c e n t r i c   s h a f t s   7  p i v o t a l l y   s u p p o r t  
the   r o l l e r s   8  via   b e a r i n g s   (not   s h o w n ) .  

The  r o l l e r s   8  are  a r r a n g e d   s y m m e t r i c a l l y   abou t   t h e  

pass   l i n e   1,  and  a d j u s t m e n t   means  is  p r o v i d e d   f o r  

l a t e r a l l y   a d j u s t i n g   the  p o s i t i o n   of  the   r o l l e r s   8 

r e l a t i v e   to  each  o t h e r   and  to  the   pa s s   l i n e  1 .   The 

a d j u s t m e n t   means  c o m p r i s e s   a  worm  d r i v e   a r r a n g e m e n t  
( 9 a , 9 b , 1 0 a , 1 0 b )   which  is  c o u p l e d   i n d i r e c t l y   w i th   t h e  

e c c e n t r i c   s h a f t s   7,  and  which  is  o p e r a b l e   to  r o t a t e   t h e  

l a t t e r   s i m u l t a n e o u s l y   at  a  r e d u c e d   s p e e d   in  r e l a t i v e l y  

o p p o s i t e   d i r e c t i o n   in  o r d e r   to  d i s p l a c e   the   r o l l e r s   8  by  

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

pass   l i n e   1 .  

In  the   i l l u s t r a t e d   e m b o d i m e n t ,   the   worm  d r i v e  

a r r a n g e m e n t   is  a  two  s t a g e   r e d u c t i o n   gea r   a r r a n g e m e n t ,  
t h o u g h   a  s i n g l e   s t a g e   r e d u c t i o n   g e a r ,   or  more  t han   two  

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

d e s i r e d .   As  shown  in  the  d r a w i n g s ,   t he   a d j u s t m e n t   m e a n s  

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

s t a g e   b e i n g   shown  g e n e r a l l y   by  r e f e r e n c e   9  and  the  s e c o n d  

s t a g e   b e i n g   shown  g e n e r a l l y   by  r e f e r e n c e   10.  The  f i r s t  

s t a g e   c o m p r i s e s   a  worm  9a  which  is  mounted   s e c u r e l y   on 

one  end  of  a  m a n u a l l y   r o t a t a b l e   s h a f t   12,  and  a  worm 
wheel   9b  m e s h i n g   wi th   the  worm  9a.  The  worm  wheel   9b  i s  

i n t e g r a l l y   formed  w i t h ,   or  o t h e r w i s e   f i r m l y   s e c u r e d   to  a 

m i d - r e g i o n   of  a  common  r o t a r y   o u t p u t   s h a f t   13.  The  s h a f t  

12,  which  forms  an  i n p u t   s h a f t ,   can  be  r o t a t e d   in  e i t h e r  

d i r e c t i o n   by  o p e r a t i o n   of  a  hand  whee l   1 1 .  

The  second   s t a g e   10  of  the   worm  d r i v e   g e a r  
r e d u c t i o n   a r r a n g e m e n t   c o m p r i s e s   a  p a i r   of  o p p o s i t e l y  
handed   s c r e w   worms  10a,  one  of  which  is  mounted   near   o n e  
end  of  the  o u t p u t   s h a f t   13,  and  the   o t h e r   of  which  i s  

mounted   nea r   the  o p p o s i t e   end  of  o u t p u t   s h a f t   13,  a s  
shown  in  F i g u r e   4.  (In  the  i l l u s t r a t e d   a r r a n g e m e n t ,   t h e  



s e c o n d   s t a g e   10  is  the   f i n a l   s t a g e   of  speed   r e d u c t i o n  

from  i n p u t   s h a f t   12  to  the   e c c e n t r i c   s h a f t s   7,  t h o u g h   i n  

a  m u l t i - s t a g e   gear   r e d u c t i o n   the  " s e c o n d "   s t a g e   w i l l   b e  

m e r e l y   a  " f u r t h e r "   s t a g e ) .   The  second   s t a g e   a l s o  

i n c l u d e s   a  p a i r   of  o p p o s i t e l y   handed  worm  w h e e l s   10b  

which  each  mesh  wi th   a  r e s p e c t i v e   one  of  the  worms  1 0 a ,  
and  which  are   f i x e d l y   mounted   each  on  one  end  of  a  

r e s p e c t i v e   one  of  the   s u p p o r t i n g   s h a f t s   6 .  

The  i n p u t   s h a f t   12  and  the  common  o u t p u t   s h a f t   13 

are   r o t a t a b l y   mounted   in  the  f rame  2  by  b e a r i n g   m e m b e r s  

14  and  15  r e s p e c t i v e l y .   They  may,  of  c o u r s e ,   b e  

s u p p o r t e d   on  any  f rame  or  h o u s i n g   p o r t i o n   s e c u r e d   to  t h e  

f rame  2.  F u r t h e r ,   as  i n d i c a t e d   a b o v e ,   the   m u l t i - s t a g e  

speed   r e d u c t i o n   gear   of  the   i l l u s t r a t e d   e m b o d i m e n t   may  b e  

added  t o ,   or  s u b t r a c t e d   from  to  p r o v i d e   s i n g l e   s t a g e  

speed   r e d u c t i o n ,   or  t h r e e   or  more  speed   r e d u c t i o n .  

R e f e r r i n g   to  F i g u r e   3,  a  p a i r   of  t h r e a d e d  

a d j u s t e r s   16  a re   a s s o c i a t e d   w i th   each  r o l l e r   8,  and  s e r v e  
to  c o n t r o l   up  and  down  a d j u s t m e n t   of  the  r o l l e r .   T h u s ,  

an  uppe r   one  of  the   t h r e a d e d   a d j u s t e r s   16  e n g a g e s   w i t h  

the   upper   end  of  the   r e s p e c t i v e   s u p p o r t i n g   s h a f t   6 ,  
w h e r e a s   the  lower   a d j u s t e r   16  e n g a g e s   w i t h   the   l ower   e n d  
of  the   s h a f t   6 .  

V e r t i c a l   a d j u s t m e n t   of  the   r o l l e r s   8  can  t hen   t a k e  

p l a c e   a f t e r   s u i t a b l e   a d j u s t m e n t   of  the   a d j u s t e r s   16 

a s s o c i a t e d   wi th   each  r o l l e r ,   in  o r d e r   to  a l i g n   t h e  

e m b r a c i n g   c e n t e r   or  c a l i b r e   p o s i t i o n s  g   of  the   r o l l e r s   8 .  

Means  is  p r o v i d e d   fo r   l o c k i n g   each  a d j u s t e r   16  a f t e r  

a d j u s t m e n t ,   such  means  t a k i n g   the  form  of  lock  b o l t s   1 7 .  

As  i n d i c a t e d   a b o v e ,   t he   worm  w h e e l s   10b  a re   e a c h  

mounted   on  one  end  ( the   upper   end)  of  each  s u p p o r t i n g  
s h a f t   6,  and  an  e c c e n t r i c   c y l i n d e r   6a  is  mounted   on  t h e  

o p p o s i t e   ( l o w e r )   end  of  each  s u p p o r t   s h a f t   6.  Thus ,   e a c h  

e c c e n t r i c   c y l i n d e r   6a  is  f i x e d   on  a  lower   end  of  t h e  
e c c e n t r i c   s h a f t   7  which  is  i n t e g r a l l y   formed  w i th   t h e  



s u p p o r t   s h a f t   6.  A  t h r u s t   d i s c   18  s e r v e s   to  t r a n s m i t  

a d j u s t m e n t   movement  from  the  lower   t h r e a d e d   a d j u s t e r   16 

to  the  s u p p o r t   s h a f t   6,  and  the   o p p o s i t e   end  of  t h e  

s u p p o r t   s h a f t   a l s o   has  i t s   p o s i t i o n   d e t e r m i n e d   by  a 
t h r u s t   d i s c   and  a s s o c i a t e d   t h r e a d e d   a d j u s t e r   16.  A  p a i r  
of  d u s t   s e a l s   20  a re   a l s o   p r o v i d e d   at  t he   u p p e r   and  l o w e r  

ends  of  the   s u p p o r t   s h a f t   6 .  

As  shown  in  F i g u r e   4,  the   c e n t r a l   p a r t   of  the  h a n d  

wheel   11  i n c o r p o r a t e s   an  i n d i c a t o r   d i a l   19  of  the   c l o c k  

t y p e .   The  p o i n t e r   of  the  d i a l   p r o v i d e s   a  r e a d i n g   of  a  
d i s t a n c e   F  ( see   F i g u r e   3)  b e t w e e n   the  s u r f a c e s   of  t h e  

r o l l e r s   8,  or  the   c e n t r e   to  c e n t r e   d i s t a n c e   a s  

c o r r e s p o n d i n g   wi th   the  r o t a r y   a d j u s t m e n t   of  hand  w h e e l  

1 1 .  

There   w i l l   now  f o l l o w   d e s c r i p t i o n   of  t he   movement  

of  the   r o l l e r s   8  unde r   the  a c t i o n   of  the   c e n t r e   to  c e n t r e  

a d j u s t i n g   d e v i c e   p r o v i d e d   in  the   s k i n p a s s   a p p a r a t u s .  
In  o r d e r   to  a d j u s t   the   c e n t r e   to  c e n t r e   p o s i t i o n s  

of  the   r o l l e r s   8,  the   hand  wheel   11  is  r o t a t e d   c l o c k w i s e  

or  a n t i c l o c k w i s e   m a n u a l l y   t h r o u g h   a  r e q u i r e d   a n g l e .   The 

f i r s t   s t a g e   (9)  of  the   speed   r e d u c t i o n   worm  d r i v e  

a r r a n g e m e n t   is  t hen   r o t a t e d ,   in  t h a t   i n p u t   s h a f t   12 
d r i v e s   the  worm  9a  wh ich ,   in  t u r n ,   r o t a t e s   t he   worm  w h e e l  

9b.  The  r o t a r y   o u t p u t   s h a f t   13  is  then   r o t a t e d   by  t h e  

worm  wheel   9b,  t h e r e b y   p r o v i d i n g   a  f i r s t   s t a g e   of  s p e e d  
r e d u c t i o n   from  i n p u t   s h a f t   12  to  o u t p u t   s h a f t   1 3 .  

S i m u l t a n e o u s l y ,   the   s econd   s t a g e   (10)  of  the   s p e e d  
r e d u c t i o n   is  o p e r a t e d ,   in  t h a t   o u t p u t   s h a f t   13  d r i v e s   t h e  

o p p o s i t e l y   handed   s c r ew  worms  10a  (mounted   one  a t   e a c h  

end  t h e r e o f ) ,   and  t h e s e   in  t u r n   d r i v e   t he   r e s p e c t i v e  

o p p o s i t e l y   handed   worm  whee l s   lOb,  t h e r e b y   p r o v i d i n g   a  
f u r t h e r   speed   r e d u c t i o n   from  the  o u t p u t   s h a f t   13  to  e a c h  

s u p p o r t i n g   s h a f t   6.  Thus,   t h e r e   is  now  a  d o u b l e   s p e e d  
r e d u c t i o n   from  i n p u t   s h a f t   12  to  the  s u p p o r t i n g   s h a f t s   6 .  

There   w i l l   t h u s   be  a  ve ry   s m a l l   i n c r e m e n t   of  a n g u l a r  



a d j u s t m e n t   of  each  s u p p o r t i n g   s h a f t   6,  fo r   a  

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

12  by  the   hand  wheel   1 1 .  

The  e c c e n t r i c   s h a f t s   7  a re   s i m i l a r l y   a n g u l a r l y  

a d j u s t e d   by  a  s m a l l   i n c r e m e n t   w i th   the   r e s p e c t i v e  

s u p p o r t i n g   s h a f t s   6,  and  t h i s   c a u s e s   c o r r e s p o n d i n g   s m a l l  

l a t e r a l   d i s p l a c e m e n t   of  the   r o l l e r s   8,  in  t h a t   s h a f t s   7 

a re   e c c e n t r i c   s h a f t s   p r o v i d e d   on  the   s u p p o r t i n g   s h a f t s   6 .  
This   t h e r e f o r e   p r o v i d e s   a  ve ry   a c c u r a t e   s m a l l   i n c r e m e n t a l  

a d j u s t m e n t   of  l a t e r a l   p o s i t i o n i n g   of  the   r o l l e r s   8,  i n  

o r d e r   to  va ry   the   d i s t a n c e   F  be tween   the   s u r f a c e s   of  t h e  

r o l l e r s ,   or  the  c e n t r e   to  c e n t r e   d i s t a n c e s .  



1.  A  s k i n p a s s   a p p a r a t u s   c o m p r i s i n g   a  f rame  (2 ) ,   a  

p a i r   of  s u p p o r t i n g   s h a f t s   (6)  p i v o t a l l y   mounted   in  t h e  

f r a m e ,   a  p a i r   of  i n t e g r a l   s h a f t s   (7)  each  p r o j e c t i n g  

e c c e n t r i c a l l y   from  a  r e s p e c t i v e   one  of  the   s u p p o r t i n g  
s h a f t s ,   a  p a i r   of  r o l l e r s   (8)  each  mounted   r o t a t a b l y   on  a 

r e s p e c t i v e   one  of  s a i d   e c c e n t r i c   s h a f t s   (7)  and  a r r a n g e d  
to  d e f i n e   t h e r e b e t w e e n   a  pas s   l i n e   (1)  f o r   p r o d u c t   to  b e  

t r e a t e d   by  the  r o l l e r s ,   and  a d j u s t m e n t   means  f o r  

l a t e r a l l y   a d j u s t i n g   the  p o s i t i o n   of  the  r o l l e r s   ( 8 )  

r e l a t i v e   to  the   pas s   l i n e   ( 1 ) :  
c h a r a c t e r i s e d   in  t h a t   the  a d j u s t m e n t   m e a n s  

c o m p r i s e s   a  worm  d r i v e   a r r a n g e m e n t   ( 9 a , 9 b , 1 0 a , 1 0 b )  

c o u p l e d   wi th   the  e c c e n t r i c   s h a f t s   (7)  and  o p e r a b l e   t o  

r o t a t e   the   l a t t e r   s i m u l t a n e o u s l y   at  a  r e d u c e d   speed  i n  

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

r o l l e r s   (8)  by  e q u a l   amoun t s   and  in  o p p o s i t e   d i r e c t i o n s  

r e l a t i v e   to  the   pas s   l i n e   ( 1 ) .  

2.  A  s k i n p a s s   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 ,  
c h a r a c t e r i s e d   in  t h a t   the   worm  d r i v e   a r r a n g e m e n t  

c o m p r i s e s   an  i n p u t   s h a f t   ( 1 2 ) ,   a  f i r s t   worm  g e a r   ( 9 a )  

c o u p l e d   wi th   the   i n p u t   s h a f t   ( 12 ) ,   a  f i r s t   worm  w h e e l  

(9b)  mounted   on  an  o u t p u t   s h a f t   (13)  and  a r r a n g e d   to  b e  

d r i v e n   by  the  f i r s t   worm  gear   ( 9 a ) ,   a  p a i r   of  s e c o n d  

worms  (10a)   mounted   one  on  each  end  of  t he   o u t p u t   s h a f t  

( 1 3 ) ,   and  a  p a i r   of  s econd   worm  whee l s   (10b)  each  c o u p l e d  
w i th   a  r e s p e c t i v e   e c c e n t r i c   s h a f t   (7)  and  a r r a n g e d   to  b e  

d r i v e n   by  a  r e s p e c t i v e   s e c o n d   worm  (10a)  in  o r d e r   t o  

r o t a t e   the  e c c e n t r i c   s h a f t   (7 ) ,   whereby  a  d o u b l e   s p e e d  
r e d u c t i o n   is  t r a n s m i t t e d   from  the  i n p u t   s h a f t   (12)  to  t h e  

e c c e n t r i c   s h a f t s   ( 7 ) .  

3.  A  s k i n p a s s   a p p a r a t u s   a c c o r d i n g   to  c l a i m   2 ,  

c h a r a c t e r i s e d   in  t h a t   the   worm  d r i v e   a r r a n g e m e n t   p r o v i d e s  

a  m u l t i - s t a g e   speed   r e d u c t i o n   from  the  i n p u t   s h a f t   ( 1 2 )  

to  the  e c c e n t r i c   s h a f t s   ( 7 ) .  



4.  A  s k i n p a s s   a p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i s e d   by  a  t h r e a d e d   a d j u s t e r  
(16)  a s s o c i a t e d   wi th   each  r o l l e r   (8)  and  o p e r a b l e   t o  

a d j u s t   the   r o l l e r   a l o n g   i t s   a x i s   of  r o t a t i o n ,   and  means  
(17)  fo r   l o c k i n g   each  a d j u s t e r   (16)  a f t e r   a d j u s t m e n t   o f  

the   r o l l e r .  

5.  A  s k i n p a s s   a p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   the   worm  d r i v e  

a r r a n g e m e n t   ( 9 a , 9 b , 1 0 a , 1 0 b )   is  c o u p l e d   wi th   the  e c c e n t r i c  

s h a f t s   (7)  i n d i r e c t l y ,   in  t h a t   a  p a i r   of  o p p o s i t e l y  
handed  worm  w h e e l s   (10b)  a re   f i x e d l y   mounted  one  on  e a c h  

end  of  a  r e s p e c t i v e   one  of  s a i d   s u p p o r t i n g   s h a f t s   ( 6 ) .  








