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©  Vehicle  window  regulator. 
©  Cable  actuated  window  regulator,  for  exami 
by  a  motor  (19),  includes  pivoted  lever  met 
angularly  movable  to  raise  and  lower  the  v 
connection  (20)  of  the  cable  with  the  lever  mei 
linearly  guided  sliding  engagement  with  guide 
and,  preferably,  being  arranged  so  that  for  at  lea; 
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  Cable  actuated  window  regulator,  for  example  operated 
by  a  motor  (19),  includes  pivoted  lever  means  (10,  11) 
angularly  movable  to  raise  and  lower  the  window,  the 
connection  (20)  of  the  cable  with  the  lever  means  being  in 
linearly  guided  sliding  engagement  with  guide  means  (17) 
and,  preferably,  being  arranged  so  that  for  at  least  part  of  the 
travel  of  the  window  there  is  greater  distance  of  movement 
of  the  latter  than  the  distance  moved  by  the  connection. 



T h i s   i n v e n t i o n   r e l a t e s   to   m o t o r   v e h i c l e   w i n d o w  

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

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

Many  d i f f e r e n t   t y p e s   of  window  r e g u l a t o r   a r e  

known  and  r e f e r e n c e   s h o u l d   be  made  t o ,   f o r   e x a m p l e ,  

B r i t i s h   P a t e n t   S p e c i f i c a t i o n   no .   1198364   w h i c h  

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

p u l l e y - t y p e   window  r e g u l a t o r s   and  arm  and  s e g m e n t - w i n d o w  

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

of  window  r e g u l a t o r s   has   d i s a d v a n t a g e s ,   p a r t i c u l a r l y  

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

w h i c h   have   to  be  moved  u p w a r d l y   and  d o w n w a r d l y  

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

r e q u i r e m e n t s   e i t h e r   when  t h e   r e g u l a t o r s   a r e   t o  

be  f i t t e d   w i t h i n   n a r r o w   d o o r s   or   when  t he   d i s t a n c e  

t r a v e l   of  t he   window  is   to   be  m a x i m i s e d .  

In  o r d e r   to  a c h i e v e   e c o n o m i c s   as  r e g a r d s   f u e l  

c o n s u m p t i o n   and  to   i n c r e a s e   i n t e r i o r   s p a c e / o v e r a l l  

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

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

be  m i n i m i s e d   w h i l s t   r e t a i n i n g   a d e q u a t e   s t r e n g t h  

c h a r a c t e r i s t i c s   b u t   a l s o   t h a t   t he   w e i g h t   of   t h e  

v e h i c l e   d o o r   s h o u l d   be  k e p t   as  low  as  p o s s i b l e .  

In  a d d i t i o n ,   in  t h e   c a s e   of  m a n u a l   window  r e g u l a t o r s ,  

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

be  o b t a i n e d .  

As  f a r   as  e l e c t r i c   window  r e g u l a t o r s   a r e   c o n c e r n e d ,  

f r e e d o m   to  l o c a t e   t he   e l e c t r i c   m o t o r   a t   any  c o n v e n i e n t  

l o c a t i o n ,   f o r   e x a m p l e   a d j a c e n t   t he   d o o r   l a t c h ,  

can  be  an  i m p o r t a n t   d e s i g n   f e a t u r e   s i m p l i f y i n g  

o v e r a l l   d e s i g n   of  a  d o o r   or   e n a b l i n g   a  s t a n d a r d i s e d  

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



of  d i f f e r e n t   d o o r s .  

I t   is   a c c o r d i n g l y   an  o b j e c t   of  t he   p r e s e n t  

i n v e n t i o n   to   p r o v i d e   an  i m p r o v e d   form  of  w i n d o w  

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

d e s c r i b e d   b e l o w .  

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

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

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

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

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

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

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

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

to   t h e   s l i d e r   e l e m e n t   and  means   on  t he   l e v e r   f o r  

a t t a c h m e n t   to   a  v e h i c l e   window  s u c h   t h a t ,   u p o n  

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

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

ro  r a i s e   o r   l o w e r   t he   v e h i c l e   w i n d o w .  

An  i m p o r t a n t   a d v a n t a g e   of  t h i s   a r r a n g e m e n t  

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

r e g u l a t o r   as  d e s c r i b e d   in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n  

No.  1 1 9 8 3 6 4   is   t h a t   t he   i n t e r p o s i t i o n   of  a  l e v e r  

b e t w e e n   t h e   c a b l e   and  t he   window  a t t a c h m e n t   m e a n s  

can  be  a r r a n g e d   to   p r o v i d e   t h a t ,   in  a t   l e a s t   a  

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

moved  by  t h e   window  can  be  g r e a t e r   t h a n   t h e   d i s t a n c e  

moved  by  t he   c a b l e   such   t h a t ,   i f   d e s i r e d ,   t h e   t o t a l  

d i s t a n c e   of  t r a v e l   of  t h e   window  can  be  g r e a t e r  

t h a n   t h e   h e i g h t   of  t he   g u i d e   e l e m e n t .   T h i s   c a n  

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

w i s h e s   to  m a x i m i s e   t he   s i z e   of  t h e   g l a s s   in  r e l a t i o n  

to   t h e   o v e r a l l   h e i g h t   of  t he   d o o r .  

A c c o r d i n g   to  a  s e c o n d   a s p e c t   of  t he   p r e s e n t  



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

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

a r e   p r o v i d e d   f o r   o b t a i n i n g   a  l i n e a r   g a i n ,   i . e .  

l e v e r   means   a r e   p r o v i d e d   w h e r e b y   f o r   a t   l e a s t   a 

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

moved  by  the   window  is   g r e a t e r   t h a n   t h e   d i s t a n c e  

moved  by  the   c a b l e .  

The  l e v e r   means   may  c o m p r i s e   a  p a i r   of  l e v e r s ,  

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

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

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

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

a t   i t s   one  end  to   t h e   g u i d e   e l e m e n t .  

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

e l e m e n t   is  h e r e i n a f t e r   r e f e r r e d   to   as  t h e   m a i n  

l i f t i n g   arm  and  is  p r o v i d e d   a t   i t s   one  end  w i t h  

means   f o r   c o n n e c t i o n   to  a  g l a s s   c a r r i e r .   The  s l i d e r  

e l e m e n t   is   p r e f e r a b l y   in  the   fo rm  of  an  end  f o r m a t i o n  

f o r   t he   c a b l e   and  is  a r r a n g e d   f o r   m o v e m e n t   w i t h i n  

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

by  a  g u i d e   r a i l   to  w h i c h   the   o t h e r   l e v e r ,   h e r e i n a f t e r  

r e f e r r e d   to  as  t he   a u x i l i a r y   l i f t i n g   a rm,   is   p i v o t a l l y  

c o n n e c t e d .  

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   by  way  
of  e x a m p l e   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  

w h e r e i n   : -  

F i g u r e   1  i s   a  g e n e r a l   a r r a n g e m e n t   of  an  e l e c t r i c a l l y  

o p e r a t e d   v e h i c l e   window  r e g u l a t o r ;  

F i g u r e   2  is   a  s e c t i o n   on  l i n e   2-2   of  F i g u r e  

1,  a n d  

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

1 .  

The  window  r e g u l a t o r   i n c l u d e s   a  ma in   l i f t i n g  



arm  10  and  an  a u x i l i a r y   l i f t i n g   arm  11  p i v o t a l l y  

c o n n e c t e d   a t   12  to   p r o v i d e   a  c r o s s - a r m   s t r u c t u r e .  

The  a u x i l i a r y   l i f t i n g   arm  11  i s   p i v o t a l l y   m o u n t e d  

a t  1 3   on  a  s u p p o r t   r a i l   14  a t t a c h e d   to  t he   d o o r  

f r a m e   ( n o t   shown)   by  s u i t a b l e   f i x i n g   b r a c k e t s .  

The  a u x i l i a r y   l i f t i n g   arm  11  is  shown  in  t he   d r a w i n g  
in  one  of  t h e   l i m i t i n g   p o s i t i o n s   of  i t s   p i v o t a l  

movemen t   i . e .   in  t h e   p o s i t i o n   w h i c h   i t   o c c u p i e s  

when  t he   w indow  is   f u l l y   c l o s e d .   At  i t s   u p p e r  
e n d ,   t he   a u x i l i a r y   l i f t i n g   arm  11  is   p r o v i d e d   w i t h  

a  s t u d   or   r o l l e r   15  e n g a g e d   in  a  c h a n n e l   in  a  g l a s s  

c a r r i e r   ( n o t   shown)   c e n t r e d   on  l i n e   9.  The  m a i n  

l i f t i n g   arm  10  i s   a l s o   shown  in  t h e   p o s i t i o n   w h i c h  

i t   o c c u p i e s   when  the   w indow  i s   f u l l y   c l o s e d   a n d ,  

a t   i t s   l o w e r   e n d ,   i t   c a r r i e s   a  s t u d   or   r o l l e r   16  

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

( n o t   shown)   c e n t r e d   on  l i n e   8  and  f i x e d   to  t h e  

d o o r .   T h u s ,   as  t h e   a u x i l i a r y   l i f t i n g   arm  11  m o v e s  
a b o u t   i t s   p i v o t   13,   t h e   s t u d   or   r o l l e r   16  w i l l  

move  h o r i z o n t a l l y   w i t h i n   i t s   c h a n n e l .  

The  s u p p o r t   r a i l   14  i s   f o r m e d   as  a  m e t a l   p r e s s i n g  
and  c a r r i e s   a  g e n e r a l l y   C - s e c t i o n   p l a s t i c   e x t r u s i o n  

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

18  w i t h i n   w h i c h   a  d r i v e   c a b l e   is   d i s p o s e d .   T h e  

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

c a b l e   to  w h i c h   a  b r u s h - l i k e   l a y e r   of  s h o r t   e l a s t i c  

f i b r e s   is   a p p l i e d   so  as  to   o b v i a t e   any  n o i s e   g e n e r a t i o n  
and  o b t a i n   a  s m o o t h   d r i v e   a c t i o n ,   as  d e s c r i b e d  

in  B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 0 9 1 0 6 6 .   D r i v e  

of  t he   c a b l e   i s   e f f e c t e d   by  means   of  a  m o t o r / g e a r b o x  

u n i t   19  and  t h e   c a b l e   t e r m i n a t e s   in  an  end  f o r m a t i o n  

20  ( F i g u r e   2)  w h i c h   f u n c t i o n s   as  a  s l i d e r   e l e m e n t  

w i t h i n   t he   p l a s t i c   e x t r u s t i o n   17.  The  end  f o r m a t i o n  

20  is  f o r m e d   as  a  m e t a l   p r e s s i n g   a t t a c h e d   to  t h e  

c a b l e   and  i n c l u d e s   a  p a i r   of   p a r a l l e l   a rms  w h i c h  



p a s s   t h r o u g h   an  a p e r t u r e   in  a  p l u g   21.  The  e n d s  

of  t h e   a rms   a r e   f o l d e d   o v e r   ( as   i n d i c a t e d )   to  e n g a g e  

a g a i n s t   a  w a s h e r   22  w h i c h   s e r v e s   to  r e t a i n   t h e  

p l u g   21  w i t h i n   an  a p e r t u r e   in  t he   main   l i f t i n g  

arm  1 0 .  

The  a r r a n g e m e n t   is   s u c h   t h a t   t he   p l u g   21  i s  

f r e e   to   r o t a t e   w i t h i n   t he   a p e r t u r e   in  t he   l i f t i n g  

arm  10  so  t h a t ,   as  t h e   c a b l e   is  d r i v e n   by  m e a n s  

of  t h e   m o t o r / g e a r b o x   u n i t   19,  t he   s l i d e r   e l e m e n t  

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

by  t h e   p l a s t i c   e x t r u s i o n   17  and  t h e   ma in   l i f t i n g  

arm  10  w i l l   be  c a u s e d   to  p i v o t   in  an  a n t i - c l o c k w i s e  

d i r e c t i o n   a b o u t   i t s   p i v o t a l   c o n n e c t i o n   12  to  t h e  

a u x i l i a r y   l i f t i n g   arm  11  w h i l e   t h e   a u x i l i a r y   l i f t i n g  

arm  11  i s   p i v o t i n g   in  a  c l o c k w i s e   d i r e c t i o n   a b o u t  

i t s   p i v o t   m o u n t i n g   1 3 .  

The  main   l i f t i n g   arm  10  is   p r o v i d e d   a t   i t s  

u p p e r   end  (as   shown)   w i t h   a  s t u d   or   r o l l e r   23  e n g a g e d  

in  a  c h a n n e l   in  a  g l a s s   c a r r i e r   ( n o t   shown)   c e n t r e d  

on  l i n e   9  and  the   g e o m e t r y   of  t he   s y s t e m   is   s u c h  

t h a t ,   as  t h e   two  arms  10  and  11  move  r e l a t i v e   t o  

one  a n o t h e r ,   t h e   r a t e s   of  d o w n w a r d   ( n o t   u p w a r d )  

m o v e m e n t   of   t h e   s t u d s   or   r o l l e r s   15  and  23  a r e  

t h e   s a m e .   The  v e h i c l e   window  is   t h u s   g u i d e d   d u r i n g  

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

p o s i t i o n s   by  the   arms  10  and  11,  so  t h a t   s t a b l e  

m o v e m e n t   of  t h e   window  is  o b t a i n e d .   I t   is   to   b e  

n o t e d   t h a t ,   b e c a u s e   the   p o s i t i o n   a t   w h i c h   the   c a b l e  

is   a t t a c h e d   to   t he   main  l i f t i n g   arm  10  is  s p a c e d  

f rom  t h e   p o i n t   at  wh ich   the   arm  10  is  c o n n e c t e d  

to   t h e   g l a s s   c a r r i e r ,   t he   r a t e   of   t r a v e l   of  t h e  

g l a s s   c a r r i e r   w i l l   no t   be  t he   same  as  t he   r a t e  

of  t r a v e l   of  t he   c a b l e .   Thus   t h e   a u x i l i a r y   l i f t i n g  

arm  11  w i l l   move  f rom  a  p o s i t i o n   in  w h i c h   the   p i v o t a l  

c o n n e c t i o n   12  b e t w e e n   the   two  a rms  is   a t   a  l o c a t i o n  



Ll  to   a  l o c a t i o n   L2.  D u r i n g   t h i s   t r a v e l ,   t h e   e n d  

f o r m a t i o n   20  of  t h e   c a b l e   moves  f rom  l o c a t i o n   13  

to   l o c a t i o n   L4  and  t h e   s t u d   or   r o l l e r   23  m o v e s  

f rom  l o c a t i o n   L5  to   l o c a t i o n   L6.  The  window  t h u s  

moves   a p p r o x i m a t e l y   30%  f u r t h e r   t h a n   the   c a b l e  

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

to   be  m a x i m i s e d ,   t h i s   w i l l   be  an  i m p o r t a n t   c o n s i d e r a t i o n .  

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

m o t o r   19  i s   l o c a t e d   a t   a  s u b s t a n t i a l   d i s t a n c e   f r o m  

t h e   r a i l   14,   i . e .   a d j a c e n t   the   v e h i c l e   d o o r   l a t c h .  

T h i s   f r e e d o m   to   l o c a t e   t he   m o t o r   19,  w h i c h   i s   a  

s r e l a t i v e l y   t h i c k   i t e m ,   a t   any  c o n v e n i e n t   l o c a t i o n  

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

e n a b l e s   an  e l e c t r i c   r e g u l a t o r   to  be  used   in  c i r c u m s t a n c e s  

in  w h i c h   t h e r e   m i g h t   o t h e r w i s e   be  no  p o s s i b i l i t y  

of   l o c a t i n g   an  e l e c t r i c   m o t o r   b e t w e e n   the   v e h i c l e  

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



1.  A  m o t o r   v e h i c l e   w indow  r e g u l a t o r   i n c l u d i n g  

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

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

l a t t e r ,   and  c a b l e   o p e r a t e d   d r i v e   means   h a v i n g   l i n e a r l y  

g u i d e d   c o n n e c t i o n   w i t h   t h e   l e v e r   means   f o r   c o n t r o l l e d  

p i v o t a l   m o v e m e n t   t h e r e o f .  

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

of   t h e   d r i v e   means   i s   a r r a n g e d   so  t h a t   f o r   a t   l e a s t  

a  p o r t i o n   of   t he   t r a v e l   of  t he   window  in  u s e ,   t h e  

d i s t a n c e   of  m o v e m e n t   of  t he   w indow  i s   g r e a t e r   t h a n  

t h e   d i s t a n c e   of  m o v e m e n t   of  t he   c o n n e c t i o n .  

3.  A  r e g u l a t o r   as  in  C l a i m   1  or  2  i n c l u d i n g   a  

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

a  s l i d e r   e l e m e n t   t o   w h i c h   the   c a b l e   i s   c o n n e c t e d  

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

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

l i n e a r   m o v e m e n t   of  t h e   c a b l e .  

4.  A  r e g u l a t o r   as  in  C l a i m   3  w h e r e i n   t h e   o p e r a t i n g  

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

r e m o t e   f rom  t he   l e v e r   m e a n s .  

5.  A  r e g u l a t o r   as  in  any  p r e c e d i n g   c l a i m   w h e r e i n  

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

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

e n d s   to   p r o v i d e   a  c r o s s - a r m   l e v e r   s y s t e m .  

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

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

end  a d a p t e d   f o r   o p e r a t i v e   c o n n e c t i o n   to   t h e   w i n d o w  

and  w i t h   wh ich   t h e   d r i v e   means   has   l i n e a r l y   g u i d e d  

c o n n e c t i o n ,   and  an  a u x i l i a r y   l i f t i n g   arm  h a v i n g  



7.  A  r e g u l a t o r   as  in  any  p r e c e d i n g   c l a i m   w h e r e i n  

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

i n c l u d i n g   a  g u i d e   e l e m e n t   a l o n g   wh ich   t he   s l i d e r  

e l e m e n t   i s   m o v a b l e   in  a  l i n e a r   p a t h .  

8.  A  r e g u l a t o r   as  in  C l a i m   7  w h e r e i n   the   s l i d e r  

e l e m e n t   i s   an  end  f o r m a t i o n   f o r   t he   c a b l e   and  t h e  

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

a  g u i d e   r a i l .  

9.  A  r e g u l a t o r   as  in  C l a i m   8  so  f a r   as  d e p e n d e n t  

on  C l a i m   6  w h e r e i n   t h e   a u x i l i a r y   l i f t i n g   arm  i s  

p i v o t a l l y   c o n n e c t e d   to   t he   g u i d e   r a i l .  






	bibliography
	description
	claims
	drawings

