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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  w i r e   r e t r a c t i n g  
d e v i c e   of  a  window  r e g u l a t o r   w h i c h   moves  the   w i n d o w  

p a n e   to  a  d e s i r e d   p o s i t i o n   by  m o v i n g   a  w i r e   or  w i r e s ,  
and  more  p a r t i c u l a r l y   to  a  w i r e   r e t r a c t i n g   d e v i c e  

w h i c h   is  p o w e r e d   by  an  e l e c t r i c   m o t o r .  

H i t h e r t o ,   t h e r e   have   been   p r o p o s e d   v a r i o u s  

k i n d s   of  w i r e   r e t r a c t i n g   d e v i c e s   f o r   a  m o t o r - p o w e r e d  
window  r e g u l a t o r .   As  w i l l   be  d e s c r i b e d   in  d e t a i l  

h e r e i n a f t e r ,   an  e x e m p l i f i e d   m o t o r - p o w e r e d   w i n d o w  

r e g u l a t o r   c o m p r i s e s   g e n e r a l l y   a  window  pane   c a r r i e r  

m o v a b l e   t o g e t h e r   w i t h   t he   window  p a n e ,   two  w i r e s  

e x t e n d i n g   f rom  t h e   c a r r i e r ,   a  w i r e   r e t r a c t i n g   d e v i c e  

t o   wh ich   the   w i r e s   l e a d ,   and  a  m o t o r - p o w e r e d   d r i v e  

u n i t   f o r   d r i v i n g   t h e   w i r e   r e t r a c t i n g   d e v i c e .   Upon  
e l e c t r i c   e n e r g i z a t i o n   of  the   d r i v e   u n i t ,   t he   p o w e r  
c r e a t e d   by  t he   m o t o r   d r i v e s   t he   w i r e   r e t r a c t i n g  

d e v i c e   to  r e t r a c t   e i t h e r   one  of  t he   w i r e s   t h e r e b y  

m o v i n g   the   window  pane   c a r r i e r .   Upon  d e e n e r g i z a t i o n  
of  the   e l e c t r i c   d r i v e   u n i t ,   t he   m o v e m e n t   of  t h e  

c a r r i e r   s t o p s   and  t h u s   t he   window  pane   s t o p s   a t  

a  d e s i r e d   p o s i t i o n .   Some  of  t he   w i r e   r e t r a c t i n g  

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

a r e   of  a  t y p e   w h i c h   is   e q u i p p e d   w i t h   a  s o - c a l l e d  

" a u t o m a t i c   w i r e   s l a c k   r e m o v e r "   w h i c h   a u t o m a t i c a l l y  

r e m o v e s   the   s l a c k n e s s   of  the   w i r e s .   U s u a l l y ,   t h e  

r e m o v e r   c o m p r i s e s   two  w i r e   r e t r a c t i n g   drums  ( v i z . ,  

d r i v e   and  d r i v e n   d r u m s )   w h i c h   a r e   c o a x i a l l y   a n d  

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



and  ma ted   w i t h   e a c h   o t h e r   t h r o u g h   r a t c h e t   m e a n s  

f o r m e d   t h e r e b e t w e e n .   H o w e v e r ,   due  to  i n s u f f i c i e n t  

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

t h e r e i n ,   some  of  s u c h   w i r e   r e t r a c t i n g   d e v i c e s   t e n d  

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

a f t e r   l o n g   use   t h e r e o f .   Of  c o u r s e ,   such   u n d e s i r a b l e  

r o t a t i o n  o f   t he   d rums   b r i n g s   a b o u t   u n b a l a n c e d   o p e r a t i o n  
of  t he   w i r e   r e t r a c t i n g   d e v i c e .  

I t   is  t h e r e f o r e   an  e s s e n t i a l   o b j e c t   of   t h e  

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   w i r e   r e t r a c t i n g  

d e v i c e   wh ich   i s   f r e e   of  the   a b o v e - m e n t i o n e d   d r a w b a c k .  

A c c o r d i n g   to   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 ,   in  a  m o t o r - p o w e r e d   window  r e g u l a t o r   h a v i n g  

a  m o t o r - p o w e r e d   d r i v e   u n i t   w i t h   an  o u t p u t   s h a f t ,  

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

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

a x i a l   one  end  s u p p o r t e d   by  a  b e a r i n g   f i x e d   to  t h e  

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

and  r o t a t a b l y   d i s p o s e d   on  t he   s u p p o r t i n g   s h a f t   a n d  

w i n d i n g   t h e r e o n   a  w i r e   w h i c h   e x t e n d s   to  a  w i n d o w  

pane   m o v e r ,   and  s u p p o r t i n g   means   f o r   r o t a t a b l y   s u p p o r t i n g  

t he   a x i a l   o t h e r   end  of  t h e   s u p p o r t i n g   s h a f t   to  a n  

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

u n i t .  

O t h e r   o b j e c t s   and  a d v a n t a g e s   of  t h e   p r e s e n t  

i n v e n t i o n   w i l l   be  a p p a r e n t   f rom  the   f o l l o w i n g   d e s c r i p t i o n  

when  t a k e n   in  c o n j u n c t i o n   w i t h   t he   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 e c t i o n a l   v iew  of  a  l e s s   p r e f e r r e d  

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

in  a  m o t o r - p o w e r e d   window  r e g u l a t o r ;  



F i g .   2  is  an  e n t i r e   v iew  of  a  m o t o r - p o w e r e d  

window  r e g u l a t o r   w h i c h   i n c o r p o r a t e s   t h e r e i n   an  i m p r o v e d  
w i r e   r e t r a c t i n g   d e v i c e   a c c o r d i n g   to  t he   p r e s e n t  

i n v e n t i o n ;  

F i g .   3  is  a  s e c t i o n a l   v iew  of  t he   i m p r o v e d  

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

t a k e n   a l o n g   the   l i n e   I I I - I I I   of  F i g .   2 ;  

F i g .  4   is  an  e x p l o d e d   v iew  of  t h e   i m p r o v e d  
w i r e   r e t r a c t i n g   d e v i c e   of  t he   i n v e n t i o n ;   a n d  

F i g .   5  is  a  p e r s p e c t i v e   v iew  of  a  m o t o r - p o w e r e d  
d r i v e   u n i t   which   i s   i n c o r p o r a t e d   w i t h   t h e   i m p r o v e d  

w i r e   r e t r a c t i n g   d e v i c e   of  t he   i n v e n t i o n .  

P r i o r   to  d e s c r i b i n g   in  d e t a i l   t h e   c o n s t r u c t i o n  

of  t he   i m p r o v e d   w i r e   r e t r a c t i n g   d e v i c e   of  the   i n v e n t i o n ,  

t h e   e n t i r e   s y s t e m   of  a  m o t o r - p o w e r e d   window  r e g u l a t o r  
in  w h i c h   the   w i r e   r e t r a c t i n g   d e v i c e   i s   e m p l o y e d  

w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   2 .  

R e f e r r i n g   to  F i g .   2,  t h e r e   is   shown  t he   m o t o r -  

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

up  or  down  an  a u t o m o t i v e   door   window  to  a  d e s i r e d  

p o s i t i o n   by  the   f o r c e   of  an  e l e c t r i c   m o t o r .   T h e  

window  r e g u l a t o r   c o m p r i s e s   an  e l o n g a t e   p l a t e   10 

w h i c h   is  d i s p o s e d   in  an  a u t o m o t i v e   d o o r   ( n o t   s h o w n )  

to  e x t e n d   v e r t i c a l l y .   The  e l o n g a t e   p l a t e   10  i s  

f o r m e d   a t   i t s   one  s i d e   w i t h   a  g u i d e   r a i l   12  w h i c h  

e x t e n d s   t h e r e a l o n g .   S l i d a b l y   moved  a l o n g   the   r a i l  

12  i s   a  c a r r i e r   p l a t e   14  w h i c h   has   a  g r o o v e d   p o r t i o n  

( n o t   shown)  fo r   s l i d a b l y   r e c e i v i n g   t h e r e i n   t he   r a i l  

12.  A  window  pane   16  is   m o u n t e d   on  and  s e c u r e d  

to  t he   c a r r i e r   p l a t e   14  and  t h u s   t h e y   a r e   m o v e d  

t o g e t h e r .   I t   is  t h u s   to  be  n o t e d   t h a t   t h e   w i n d o w  

pane   16  as  i l l u s t r a t e d   in  t he   d r a w i n g   a s s u m e s   i t s  



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

w indow.   D e s i g n a t e d   by  n u m e r a l   18  is   a  w i r e   r e t r a c t i n g  

d e v i c e   of  t he   i n v e n t i o n   w h i c h   is   m o u n t e d   on  a  b a s e  

p l a t e   20  s e c u r e d   to  an  i n n e r   p a n e l   ( n o t   s h o w n )   o f  

the   d o o r .   The  w i r e   r e t r a c t i n g   d e v i c e   18  i s   p o s i t i o n e d  

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

p a n e l .   E x t e n d i n g   f rom  the   d e v i c e   18  a r e   two  f l e x i b l e  

w i r e s   22  and  24  w h i c h   l e a d   to  t he   c a r r i e r   p l a t e  
14.  Tha t   i s ,   t he   l e a d i n g   end  22a  of  t h e   w i r e   22  

i s   f i x e d   to  t h e   c a r r i e r   p l a t e   14  a f t e r   p a s s i n g   o v e r  

a  g u i d e   r o l l e r   26  a r r a n g e d   at   t he   u p p e r   p o r t i o n  

of  t h e   e l o n g a t e   p l a t e   10,  w h i l e ,   t h e   l e a d i n g   e n d  

24a  of  the   o t h e r   w i r e   24  i s   a l s o   f i x e d   to  t h e   c a r r i e r  

p l a t e   14  a f t e r   p a s s i n g   t h r o u g h   a  g u i d e   g r o o v e   28  

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

10  and  t h e n   p a s s i n g   t h r o u g h   a  t u r n i n g   g r o o v e   30  

f o r m e d   a t   t h e   l o w e r   p o r t i o n   of  the   e l o n g a t e   p l a t e  

10.  On  t h e   i n b o a r d   s i d e   o f  t h e   b a s e   p l a t e   20,   t h e r e  

is   m o u n t e d   a  m o t o r - p o w e r e d   d r i v e   u n i t   ( s e e   F i g .   5 )  

w h i c h   c o m p r i s e s   an  e l e c t r i c   m o t o r   32  and  a  s p e e d  
r e d u c t i o n   g e a r   34.  As  w i l l   be  d e s c r i b e d   in   d e t a i l  

h e r e i n a f t e r ,   t h e   o u t p u t   s h a f t   of  t h e   s p e e d   r e d u c t i o n  

g e a r   34  is   d e t a c h a b l y   c o n n e c t e d   to  t h e   w i r e   r e t r a c t i n g  

d e v i c e   18  to  d r i v e   t h e   s a m e .  

When,  in  o p e r a t i o n ,   t he   e l e c t r i c   m o t o r   32  i s  

e n e r g i z e d   to  run   in  one  d i r e c t i o n ,   t h e   w i r e   r e t r a c t i n g  

d e v i c e   18  r e t r a c t s   one  of  t he   w i r e s ,   f o r   e x a m p l e ,  

t h e   w i r e   22  w h i l e   d r a w i n g   ou t   t he   o t h e r   w i r e   2 4  

t h e r e f r o m .   Wi th   t h i s ,   t he   c a r r i e r   p l a t e   14  a n d  

t h u s   t h e   window  pane   16  m o u n t e d   t h e r e o n   a r e   m o v e d  

t o g e t h e r   u p w a r d   a l o n g   the   r a i l   12  u n t i l   t h e   e l e c t r i c  

s u p p l y   to  t h e   m o t o r   32  s t o p s .   Upon  t h i s   s t o p   o f  

e l e c t r i c   s u p p l y ,   t he   movemen t   of  t he   window  p a n e  



16  s t o p s ,   and  t h e r e a f t e r ,   t he   window  pane   16  k e e p s  
i t s   h a l f - o p e n   p o s i t i o n   i r r e s p e c t i v e   of  i t s   w e i g h t .  

When,  on  the   c o n t r a r y ,   the   e l e c t r i c   m o t o r   32  i s  

e n e r g i z e d   to  r u n   in  t he   r e v e r s e d   d i r e c t i o n ,   t h e  

w i r e   r e t r a c t i n g   d e v i c e   18  r e t r a c t s   t he   w i r e   24  w h i l e  

d r a w i n g   o u t   t h e   w i r e   22  t h e r e f r o m .   Wi th   t h i s ,   t h e  

window  pane   16  is   moved  downward   u n t i l   t he   e l e c t r i c  

s u p p l y   to   t h e   m o t o r   32  s t o p s .  

In  t he   f o l l o w i n g ,   the   c o n s t r u c t i o n   of  the   w i r e  

r e t r a c t i n g   d e v i c e   18  w i l l   be  d e s c r i b e d   in  d e t a i l  

w i t h   r e f e r e n c e   to  F i g s .   2  to  5,  p a r t i c u l a r l y   F i g s .   3 

and  4 .  

As  w i l l   be  b e s t   s e e n   f rom  F i g .   4,  t h e   w i r e  

r e t r a c t i n g   d e v i c e   18  c o m p r i s e s   a  c a s i n g   36  w h i c h  

has   t h r e e   lug   p o r t i o n s   36a,   36b  and  36c  e a c h   e x t e n d i n g  

r a d i a l l y   o u t w a r d l y   f rom  the   open   s i d e   of  t h e   c a s i n g   3 6 .  

The  c a s i n g   36  is   b o l t e d   at   the   lug   p o r t i o n s   3 6 a ,  

36b  and  36c  to  t he   b a s e   p l a t e   20  w h i c h   has   an  o p e n i n g  

20a ,   as  shown  in  F i g .   3.  The  c a s i n g   36  is   f o r m e d  

at   t h e   b o t t o m   p o r t i o n   t h e r e o f   w i t h   an  o p e n i n g   38  

i n t o   w h i c h   a  r e d u c e d   end  p o r t i o n   40a  of  a  b e a r i n g  

40  is   s e c u r e d l y   f i x e d .   The  b e a r i n g   40  has   a  r e c e s s  

c o n s i s t i n g   of  an  a x i a l l y   e x t e n d i n g   c y l i n d r i c a l   s e c t i o n  

40b  and  a  r e c t a n g u l a r   s e c t i o n   4 0 c .   The  d i a m e t e r  

of  the   c y l i n d r i c a l   s e c t i o n   40b  i s   g r e a t e r   t h a n   t h e  

t h i c k n e s s   of  t h e   r e c t a n g u l a r   s e c t i o n   4 0 c .  

A  drum  s h a f t   42  h a v i n g   u p p e r   and  l o w e r   p i n  

p o r t i o n s   42a   and  42b  is   b e a r e d  b y   t h e   b e a r i n g   40  

in  such   a  m a n n e r   t h a t   the   l o w e r   p i n   p o r t i o n   4 2 b  

is  r o t a t a b l y   r e c e i v e d   in  t he   c y l i n d r i c a l   s e c t i o n  

40b  of  t he   b e a r i n g   40.  A  s p i r a l   s p r i n g   44  h a v i n g  

i n n e r   and  o u t e r   ends   44a  and  44b  is   d i s p o s e d   a b o u t  

the   f i x e d   b e a r i n g   40  ( s e e   F i g .   3)  w i t h   t he   i n n e r  



end  44a  h o o k e d   to  t he   r e c t a n g u l a r   s e c t i o n   40c  o f  

t h e   r e c e s s   of  t he   b e a r i n g   4 0 .  

D e s i g n a t e d   by  n u m e r a l   46  i s   a  d r i v e n   drum  w h i c h  

has   a t   i t s   l o w e r   p o r t i o n   a  c i r c u l a r   r e c e s s   i n t o  

w h i c h   t he   s p i r a l   s p r i n g   44  i s   r e c e i v e d   ( s e e   F i g .   3 ) .  

The  c y l i n d r i c a l   o u t e r   w a l l   of  t h e   d r i v e n   drum  4 6  

is   f o r m e d   w i t h   a  h e l i c a l   g u i d e   g r o o v e   46a ,   and  t h e  

c i r c u l a r   u p p e r   p o r t i o n   of  t h e   same  is  f o r m e d   a t  

t he   p e r i p h e r y   t h e r e o f   w i t h   r a t c h e t   t e e t h   46b  a n d  

at   t h e   c e n t e r   t h e r e o f   w i t h   a  r immed  h o l e   4 6 c .   T h e  

r immed  h o l e   46c  e x t e n d s   to  t h e   a b o v e - m e n t i o n e d   c i r c u l a r  

r e c e s s   of  t he   d r i v e n   drum  46.   The  o u t e r   end  4 4 b  

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

o f .  t h e   c i r c u l a r   r e c e s s   of   t h e   d r i v e n   drum  46  s o  

t h a t   t he   drum  46  i s   b i a s e d   to  r o t a t e   in  a  w i r e   r e t r a c t i n g  

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

in  F i g .   4.  As  is  s e e n   f r o m   F i g .   3,  t he   drum  s h a f t  

. 4 2   is   r e c e i v e d   in  t h e   r immed   h o l e   46c  of  t h e   d r i v e n  

drum  46  and  p r o j e c t e d   u p w a r d l y   c o n s i d e r a b l y   f r o m  

t h e   s a m e .  

As  is   u n d e r s t o o d   f r o m   F i g .   3,  a  d r i v e   d r u m  

48  is   c o a x i a l l y   a r r a n g e d   on  t h e   d r i v e n   drum  46  w i t h  

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

s u r f a c e   of  t h e   b a s e   p l a t e   20.   The  d r i v e   drum  4 8  

has   a  c e n t e r   b o r e   50  c o n s i s t i n g   of  a  s m a l l e r   d i a m e t e r  

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

s e c t i o n .   S i m i l a r   to  t he   d r i v e n   drum  46,  t he   c y l i n d r i c a l  

o u t e r   w a l l   of  t he   d r i v e   drum  48  is  f o r m e d   w i t h   a  

h e l i c a l   g u i d e   g r o o v e   4 8 a ,   and  t he   c i r c u l a r   l o w e r  

p o r t i o n   of  t h e   same  is   f o r m e d   a t   t he   p e r i p h e r y   t h e r e o f  

w i t h   r a t c h e t   t e e t h   48b .   The  d r i v e   drum  48  is   a r r a n g e d  

on  t he   d r i v e n   drum  46  in  s u c h   a  m a n n e r   t h a t   t h e  

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



and  the   l a r g e r   d i a m e t e r   s e c t i o n   of  the   c e n t e r   b o r e  

50  r e c e i v e   t h e r e i n   r e s p e c t i v e l y   t he   u p p e r   p in   p o r t i o n  
42a  of  t he   drum  s h a f t   42,  t he   m a j o r   p o r t i o n   4 2 c  

of  t he   same  and  t h e   b o r e d   r im  p o r t i o n   46c  of  t h e  

d r i v e n   drum  46,   as  is   u n d e r s t o o d   f rom  F i g .   3.  I t  

is   to  be  n o t e d   t h a t   t he   u p p e r   p i n   p o r t i o n   42a  o f  

t h e   drum  s h a f t   42  is   p r o j e c t e d   o u t w a r d l y   f rom  t h e  

c e n t e r   b o r e   50  of  t h e   d r i v e   drum  48.   Upon  p r o p e r  

m o u n t i n g   of  t he   d r i v e   drum  48  on  the   d r i v e n   d r u m  

46,   t he   r a t c h e t   t e e t h   48b  of  t h e   d r i v e   drum  48  a r e  

o p e r a t i v e l y   m a t e d   w i t h   the   r a t c h e t   t e e t h   46b  o f  

t h e   d r i v e n   drum  46.   For  a s s u r i n g   t h i s   r a t c h e t   e n g a g e m e n t  

b e t w e e n   t he   r a t c h e t   t e e t h   48b  and  46b ,   a  wave  w a s h e r  

52  is   d i s p o s e d   b e t w e e n   t he   b o t t o m   p o r t i o n   of  t h e  

c a s i n g   36  and  t he   d r i v e n   drum  46,  by  w h i c h   t he   d r i v e n  

drum  46  i s   b i a s e d   t o w a r d   t he   d r i v e   drum  48.  T h e  

r a t c h e t   t e e t h   48b  and  46b  a r e   so  d e s i g n e d   as  t o  

c o u p l e   t h e s e   two  d rums   48  and  46  when  t h e   d r i v e  

drum  48  is   r o t a t e d   in  the   c o u n t e r c l o c k w i s e   d i r e c t i o n  

( i n   F i g .   4)  or  t h e   d r i v e n   drum  46  is  r o t a t e d   i n  

t he   c l o c k w i s e   d i r e c t i o n   ( i n   F i g .   4 ) .   T h u s ,   r e l a t i v e  

r o t a t i o n   b e t w e e n   them  is   p e r m i t t e d   o n l y   when  t h e  

d r i v e   drum  48  i s   r o t a t e d   in  t h e   c l o c k w i s e   d i r e c t i o n  

or  t he   d r i v e n   drum  46  is  r o t a t e d   in  t h e   c o u n t e r c l o c k w i s e  

d i r e c t i o n .   The  f l e x i b l e   w i r e s   22  and  24  a r e   h e l i c a l l y  

wound  a l o n g   t h e   g u i d e   g r o o v e s   46a  and  48a  of  t h e  

d r i v e n   and  d r i v e   drums  46  and  48,   r e s p e c t i v e l y .  

The  end  22b  of  t h e   w i r e   22  is  h o o k e d   to  a  c u t   4 6 d  

f o r m e d   in  t he   d r i v e n   drum  46,  w h i l e ,   t h e   end  2 4 b  

of  t he   o t h e r   w i r e   24  is  h o o k e d   to  a  c u t   ( n o t   s h o w n )  

f o r m e d   in  t he   d r i v e   drum  48,  so  t h a t   t he   w i r e   22  

is   r e t r a c t e d   by  the   d r i v e n   drum  46  when  t h e   l a t t e r  

46  is  r o t a t e d   in  t he   c o u n t e r c l o c k w i s e   d i r e c t i o n  



in  F i g .   4,  w h i l e ,   t h e   w i r e   24  is   r e t r a c t e d   by  t h e  

d r i v e   drum  48  when  t h e   l a t t e r   48  is  r o t a t e d   in  t h e  

c l o c k w i s e   d i r e c t i o n .   I t   i s   t h u s   to  be  n o t e d   t h a t  

p u l l - o u t   m o v e m e n t   of  t h e   w i r e   22  i n d u c e s   t h e   c o u p l e d  

r o t a t i o n   of  t he   d r i v e n   and  d r i v e   d rums  46  and  4 8  

in  t h e   c l o c k w i s e   d i r e c t i o n   in  F i g .   4  t h e r e b y   c a u s i n g  

t he   o t h e r   w i r e   24  to  be  r e t r a c t e d   by  t he   d r i v e   d r u m  

48,   w h i l e ,   t he   p u l l - o u t   m o v e m e n t   of  t h e   w i r e   2 4  

i n d u c e s   t he   c o u p l e d   r o t a t i o n   of  t he   d rums   48  a n d  
46  in  t h e   c o u n t e r c l o c k w i s e   d i r e c t i o n   in  F i g .   4  t h e r e b y  

c a u s i n g   the   w i r e   22  to  be  r e t r a c t e d   by  the   d r i v e n  

drum  46.  In  o r d e r   to  p r o v i d e   s i m u l t a n e o u s   and  e q u i v a l e n t  

m o v e m e n t   b e t w e e n   t h e s e   w i r e s   22  and  24,  t h e   g u i d e  

g r o o v e s   46a  and  48a   of  t h e   drums  46  and  48  h a v e  

t h e   same  s i z e s .  

The  d r i v e   drum  48  i s   f o r m e d   w i t h   an  a n n u l a r  

r e c e s s   54  a b o u t   t h e   c e n t e r   b o r e   50.  The  r e c e s s  
54  is   f o r m e d   a t   i t s   b o t t o m   p o r t i o n   w i t h   a  c o u p l i n g  

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

d e p r e s s i o n s   56a ,   56b  and  56c  and  t h r e e   e q u a l l y  s p a c e d  

a r c u a t e   t h i n   g r o o v e s   (no  n u m e r a l s )   t h r o u g h   w h i c h  

t h e   d e p r e s s i o n s   a r e   m e r g e d   w i t h   one  a n o t h e r .   T h e  

d r i v e   drum  48  i s   f u r t h e r   f o r m e d   a t   t h e   p e r i p h e r a l  

p o r t i o n   w i t h   s i x   d e p r e s s i o n s   58  ( o n l y   one  i s   n u m b e r e d )  

f o r   t he   p u r p o s e   of  r e d u c i n g   t he   w e i g h t   t h e r e o f .  

A  g e n e r a l l y   t r i a n g u l a r   bush   60  of  r u b b e r   m a t e r i a l  

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

d r i v e   drum  48.  For   t h i s ,   t he   bush   60  has   an  e x t e r n a l  

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

The  bush   60  has   t h u s   e q u a l l y   s p a c e d   t h r e e   lug   p o r t i o n s  

60a ,   60b  and  60c  e a c h   h a v i n g   t h e r e i n   a  d e f o r m a b l e  

r e c e s s   (no  n u m e r a l ) ,   as  is   s e e n   f rom  F i g .   4.  As  

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



t h e   d e f o r m a b l e   r e c e s s e s   of  t he   lug   p o r t i o n s   6 0 a ,  
60b  and  60c  of  the   bush   60  c a t c h   t h r e e   p r o j e c t i o n s  

6 2 a ,   62b  and  62c  f o r m e d   on  the   a f t e r - m e n t i o n e d   o u t p u t  
s h a f t   of  t h e   speed   r e d u c t i o n   g e a r   3 4 .  

R e f e r r i n g   to  F i g .   5,  t h e r e   is  shown  the   m o t o r -  

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

32  and  t he   s p e e d   r e d u c t i o n   g e a r   34.  As  i s   s e e n  
f rom  t h i s   d r a w i n g ,   t h e   t h r e e   p r o j e c t i o n s   62a ,   6 2 b  

and  62c  a r e   p r o v i d e d   on  a  c i r c u l a r   p l a t e   62  w h i c h  

is   c o a x i a l l y   c o n n e c t e d   to   an  o u t p u t   s h a f t   64  ( s e e  

F i g .   3)  of  the   speed   r e d u c t i o n   g e a r   34.  The  c i r c u l a r  

p l a t e   62  i s   fo rmed   a t   i t s   c e n t e r   w i t h   a  b o r e   66  

w h i c h   has   a  s i z e   m a t c h i n g   w i t h   the   u p p e r   p i n   p o r t i o n  
42a  of  t h e   drum  s h a f t   42.   The  d r i v e   u n i t   has   s e v e r a l  

b o r e d   l ug   p o r t i o n s   68  ( o n l y   one  is  n u m b e r e d )   w h i c h  

a r e   b o l t e d   to  the   b a s e   p l a t e   2 0 .  

As  i s   s een   f rom  F i g .   3,  upon   a s s e m b l y ,  t h e  

t h r e e   p r o j e c t i o n s   62a ,   62b  and  62c  of  t he   o u t p u t  

s h a f t   64  of  the   d r i v e   u n i t   a r e   r e s p e c t i v e l y   c a u g h t  

by  the   d e f o r m a b l e   r e c e s s e s   of  t h e   bush  60  f i t t e d  

in  the   d r i v e   drum  48.  I t   is   now  to  be  n o t e d   t h a t  

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

u p p e r   p i n   p o r t i o n   42a  of  t he   drum  s h a f t   42  i s   n e a t l y  

r e c e i v e d   in  the   bo re   66  of  t h e   c i r c u l a r   p l a t e   6 2 .  

With   t h i s   c o u p l i n g ,   t h e   d r i v i n g   f o r c e   p r o d u c e d   b y  

t h e   m o t o r   32  can  be  t r a n s m i t t e d   to  t he   w i r e   r e t r a c t i n g  

d e v i c e   18  f o r   moving  the   window  pane   u p w a r d   or  d o w n w a r d  

in  t h e   f o l l o w i n g   m a n n e r .  

For  e a s e   wi th   w h i c h   the   d e s c r i p t i o n   of  t h e  

o p e r a t i o n   i s   made,  t he   d e s c r i p t i o n   w i l l   be  c o m m e n c e d  

w i t h   r e s p e c t   to  the  c o n d i t i o n   as  shown  in  F i g .   2 

w h e r e i n   t h e   window  pane   16  a s s u m e s   i t s   l o w e r m o s t  

p o s i t i o n   ( v i z . ,   the   window  is  f u l l y   o p e n ) .  



When  the   m o t o r   32  is  e n e r g i z e d   to  run  in  a  

d i r e c t i o n   to  r o t a t e   t h e   d r i v e   drum  48  in  t h e   c o u n t e r -  

c l o c k w i s e   d i r e c t i o n   in  F i g .   4,  t he   d r i v e n   drum  46  

is   r o t a t e d   t o g e t h e r   t h e r e b y   w i n d i n g   t h e r e o n   t h e  

w i r e   22  w h i l e   d r a w i n g   ou t   the   o t h e r   w i r e   24  f r o m  

t h e   d r i v e   drum  48.  Wi th   t h i s   m o t i o n ,   t h e   w i n d o w  

pane   16  is   moved  u p w a r d   t o g e t h e r   w i t h   t he   c a r r i e r  

p l a t e   14.  When,  now,  t he   m o t o r   32  is  d e e n e r g i z e d ,  

t h e   m o v e m e n t   of  t he   window  pane   16  s t o p s   and  t h e r e a f t e r ,  

t h e   window  pane   16  k e e p s   t he   s t o p p e d   p o s i t i o n   i r r e s p e c t i v e  

of  the   w e i g h t   of  the   window  pane   16.  T h i s   is  b e c a u s e  

of  t h e   i n h e r e n c y   of  t h e   o u t p u t   s h a f t   64  of  t h e   s p e e d  

r e d u c t i o n   g e a r   34,  t h a t   i s ,   t he   u n m o v a b l e n e s s   o f  

t h e   o u t p u t   s h a f t   64  u n d e r   such   c o n d i t i o n .   W h e n ,  

t h e n ,   the   m o t o r   32  is  e n e r g i z e d   to  run   in  t h e   r e v e r s e d  

d i r e c t i o n   to  r o t a t e   t h e   d r i v e   drum  48  in  t h e   c l o c k w i s e  

d i r e c t i o n   in  F i g .   4,  t h e   d r i v e   drum  48  w i n d s   t h e r e o n  

t h e   w i r e   24  w h i l e   p u l l i n g   and  t h u s   d r a w i n g   t h e   o t h e r  

w i r e   22  f rom  t he   d r i v e n   drum  46.  Wi th   t h i s   m o v e m e n t ,  

t h e   window  p a n e   16  l o w e r s .   Of  c o u r s e ,   t h i s   d o w n w a r d  

m o v e m e n t   s t o p s   upon  d e e n e r g i z a t i o n   of   t h e   m o t o r   3 2 .  

When  t h e   w i r e   22  b e c o m e s   s l a c k e n e d   d u r i n g   t h e  

o p e r a t i o n   f o r   some  r e a s o n s ,   the   d r i v e n   drum  46  i s  

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

( v i z . ,   in  t he   c o u n t e r c l o c k w i s e   d i r e c t i o n   in  F i g .   4 )  

r e l a t i v e   to  t h e   d r i v e   drum  48  by  t h e   b i a s i n g   f o r c e  

of  t he   s p i r a l   s p r i n g   44.  Thus ,   t h e   s l a c k n e s s   o f  

t h e   w i r e   22  d i s a p p e a r s .   When,  now,  t h e   o t h e r   w i r e  

24  b e c o m e s   s l a c k e n e d ,   t he   c a r r i e r   p l a t e   14  and  t h u s  

t h e   window  pane   16  a r e   b o t h   moved  u p w a r d l y   bu t   s l i g h t l y  

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

44  c o n s t a n t l y   a p p l i e d   to  d r i v e n   drum  46  to  r o t a t e  

in  t he   w i r e   r e t r a c t i n g   d i r e c t i o n .   T h u s ,   t he   s l a c k n e s s  



of  the  w i r e   24  is   r e m o v e d .  

In  the   f o l l o w i n g ,   a d v a n t a g e o u s   f e a t u r e s   o f  

t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d .  

(1)  B e c a u s e   the   a x i a l   ends   42b  and  42a  o f  

t he   drum  s h a f t   42  a r e   b o t h   s t a b l y   s u p p o r t e d   by  t h e  

f i x e d   b e a r i n g   40  and  the   o u t p u t   s h a f t   64  (o r   6 2 )  

of  t he   d r i v e   u n i t   f i x e d   to  t he   b a s e   p l a t e   20,  t h e  

r o t a t i o n   of  t he   d r i v e   and  d r i v e n   d rums   48  and  4 6  

a b o u t   i t   is   s m o o t h l y   and  r e l i a b l y   c a r r i e d   o u t .  

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

w i t h   t h e   w i r e   r e t r a c t i n g   d e v i c e   shown  in  F i g .   1 .  

In  t h i s   l e s s   p r e f e r r e d   d e v i c e ,   t he   drum  s h a f t   42  

is   s u p p o r t e d   by  o n l y   t h e   f i x e d   b e a r i n g   40.  E x p e r i m e n t  

has   r e v e a l e d   t h a t   such   d e v i c e   t e n d s   to  i n d u c e   u n s t a b l e  

r o t a t i o n   of  t he   d r i v e   and  d r i v e n   d rums   p a r t i c u l a r l y  

a f t e r   l o n g   use   t h e r e o f   due  to  i n s u f f i c i e n t   s u p p o r t i n g  

of  t he   drum  s h a f t   4 2 .  

(2)  Upon  a s s e m b l y   of  d r i v e   u n i t   to  t he   w i r e  

r e t r a c t i n g   d e v i c e   18,  t h e   o u t w a r d l y   p r o j e c t e d   p i n  

p o r t i o n   42a  of  t he   drum  s h a f t   42  s e r v e s   as  a  g u i d e  

means   f o r   p o s i t i o n i n g   t h e   o u t p u t   s h a f t   64  of  t h e  

d r i v e   u n i t .   T h u s ,   t he   a s s e m b l y   work  is  f a c i l i t a t e d  

c o n s i d e r a b l y .  



1.  Wire   r e t r a c t i n g   d e v i c e   of  m o t o r - p o w e r e d   w i n d o w  

r e g u l a t o r   h a v i n g   a  m o t o r - p o w e r e d   d r i v e   u n i t   w i t h   a n  

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

a  c a s i n g   ( 3 6 ) ,   a  w i r e   w i n d i n g   a n n u l a r   d e v i c e   ( 4 6 , 4 8 )  

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

s h a f t   (42)  a n d  w i n d i n g   t h e r e o n   a  w i r e   ( 2 2 , 2 4 )   w h i c h  

e x t e n d s   to   a  window  pane   move r   ( 1 4 ) ,   c  h  a  r  a  c  -  

t  e  r  i  z  e  d   i  n  t  h   a  t  s a i d   s u p p o r t i n g   s h a f t   ( 4 2 )  

i s   d i s p o s e d   in   s a i d   c a s i n g   (36)  w i t h   i t s   a x i a l   one  e n d  

(42b)  s u p p o r t e d   by  a  b e a r i n g   (40)  f i x e d   to   s a i d   c a s i n g  

( 3 6 ) .  

2.  Wire   r e t r a c t i n g   d e v i c e   as  c l a i m e d   in  c l a i m   1 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   by  s u p p o r t i n g   means   ( 6 6 )  

f o r   r o t a t a b l y   s u p p o r t i n g   t h e   a x i a l   o t h e r   end  (42a)   o f  

s a i d   s u p p o r t i n g   s h a f t   (42)  to   an  a x i a l   end  p o r t i o n   ( 6 2 ,  

66)  of  t h e   o u t p u t   s h a f t   (64)  of  s a i d   d r i v e   u n i t   ( 3 2 , 3 4 ) .  

3.  Wire   r e t r a c t i n g   d e v i c e   as  c l a i m e d   in  c l a i m   1  or  2 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t  h   a  t  s a i d   w i r e   w i n -  

d i n g   a n n u l a r   d e v i c e   c o m p r i s e s :  

d r i v e   and  d r i v e n   d rums   ( 4 6 , 4 8 )   w h i c h   a r e   c o a x i a l l y  

and  r o t a t a b l y   d i s p o s e d   on  s a i d   s u p p o r t i n g   s h a f t   ( 4 2 )  

and  w i n d i n g   t h e r e o n   r e s p e c t i v e   w i r e s   ( 2 2 , 2 4 )   in   a  

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

s a i d   w indow  pane   mover   ( 1 4 ) ;  

b i a s i n g   means   (44)  f o r   b i a s i n g   sa id   d r iven   drum  (46) 

in   a  d i r e c t i o n   to   wind  t h e r e o n   t h e   a s s o c i a t e d   w i r e   ( 2 2 ) ;  

a n d  

r a t c h e t   means   ( 4 6 b , 4 8 b )   f o r   p r o v i d i n g   a  r a t c h e t  

e n g a g e m e n t   b e t w e e n   s a i d   d r i v e   and  d r i v e n   drums  so  t h a t  

s a i d   d r i v e   and  d r i v e n   d rums   r o t a t e   t o g e t h e r   in   t h e   s a m e  

d i r e c t i o n   u n d e r   a  g i v e n   c o n d i t i o n .  



4.  Wire   r e t r a c t i n g   d e v i c e   as  c l a i m e d   in   one  o f  

c l a i m s   1  to   3,  c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t  h   a  t  

s a i d   s u p p o r t i n g   means   c o m p r i s e s   a  p o r t i o n   (42a)  o f  

s a i d   s u p p o r t i n g   s h a f t   (42)  w h i c h   f o r m s   s a i d   a x i a l  

o t h e r   end  of  s a i d   s u p p o r t i n g   s h a f t ,   s a i d   p o r t i o n   b e i n g  

p r o j e c t e d   o u t w a r d l y   f rom  s a i d   d r i v e   drum  ( 4 8 ) ,   a n d  

means   d e f i n i n g   a  b e a r i n g   b o r e   (66)  in   s a i d   a x i a l   e n d  

p o r t i o n   of  s a i d   o u t p u t   s h a f t   (64)  of  t h e   d r i v e   u n i t  

( 3 2 , 3 4 ) ,   w h e r e i n   s a i d   p o r t i o n   i s   r o t a t a b l y   r e c e i v e d   i n  

s a i d   b e a r i n g   b o r e .  

5.  Wire   r e t r a c t i n g   d e v i c e   as  c l a i m e d   in   c l a i m   4 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t  h   a  t  s a i d   b e a r i n g  

b o r e   (66)  has   a  s i z e   m a t c h i n g   w i t h   s a i d   p o r t i o n   ( 4 2 a )  

of  t h e   s u p p o r t i n g   s h a f t   ( 4 2 ) .  

6.  Wire  r e t r a c t i n g   d e v i c e   as  c l a i m e d   in   one  o f  

c l a i m s   1  to   5,  c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t  h   a  t  

s a i d   a x i a l   one  e n d  ( 4 2 b )   of  s a i d   s u p p o r t i n g   s h a f t   ( 4 2 )  

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

( 4 0 )  .  

7.  Wire   r e t r a c t i n g   d e v i c e   as  c l a i m e d   in   one  o f  

c l a i m s   3  to   6,  c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t  h   a  t  

s a i d   b i a s i n g   means   c o m p r i s e s   a  s p i r a l   s p r i n g   (44)  w h i c h  

has   one  end  (44a)   h o o k e d   to  s a i d   b e a r i n g   (40)  and  t h e  

o t h e r   end  (44b)  h o o k e d   to   s a i d   d r i v e n   drum  ( 4 6 ) .  

8.  Wire  r e t r a c t i n g   d e v i c e   as  c l a i m e d   in   one  o f  

c l a i m s   3  to   7,  c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t  h   a  t  

s a i d   r a t c h e t   means   c o m p r i s e s   r a t c h e t   t e e t h   (48b)  f o r m e d  

on  s a i d   d r i v e   drum  (48)  and  r a t c h e t   t e e t h   (46b)  f o r m e d  

on  s a i d   d r i v e n   drum  (46)  and  o p e r a t i v e l y   e n g a g e d   w i t h  

t h o s e   of  s a i d   d r i v e   drum,   w h e r e i n   t h e   t e e t h   of  t h e s e  

two  drums  a r e   so  d e s i g n e d   as  to   c o u p l e   them  o n l y   w h e n  



e i t h e r   of  them  i s   r o t a t e d   in  a  g i v e n   d i r e c t i o n .  

9.  Wire  r e t r a c t i n g   d e v i c e   as  c l a i m e d   in   c l a i m   8 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   b  y   a  w a v e  

w a s h e r   (52)  w h i c h   i s   d i s p o s e d   b e t w e e n   t h e   b o t t o m   o f  

s a i d   c a s i n g   (36)  and  s a i d   d r i v e n   drum  (46)  t o   b i a s  

s a i d   d r i v e n   drum  t o w a r d   s a i d   d r i v e   drum  f o r   a s s u r i n g  

t h e   r a t c h e t   e n g a g e m e n t   b e t w e e n   s a i d   d r i v e   and  d r i v e n  

d r u m s .  

10.  Wire  r e t r a c t i n g   d e v i c e   as  c l a i m e d   in   one  o f  

c l a i m s   2  to   9,  c  h  a  r  a  c  t   e  r  i  z  e  d   b  y  a  

b u s h   (60)  w h i c h   i s   d e t a c h a b l y   m o u n t e d   in   a  r e c e s s   ( 5 4 )  

of  s a i d   d r i v e   (48)  drum  f o r   a s s u r i n g   c o u p l i n g   b e t w e e n  

t h e   o u t p u t   s h a f t   (64)  of  t h e   d r i v e   u n i t   ( 3 2 , 3 4 )   a n d  

t h e   d r i v e   drum  ( 4 8 ) .  
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