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A  braking  apparatus  (36)  is  provided  for  a  supply  spool 
(30)  whereby  material  (12)  drawn  from  the  spool  (30)  will 
have  a  relatively  uniform  tension.  The  braking  apparatus 
(36)  includes  a  follower  roller  (40)  in  contact  with  the  mate- 
rial  (12)  on  the  spool  (30)  and  a  brake  portion  (38)  in 
adjustably  controlled  braking  contact  with  a  brake  rotor 
(102)  mounted  for  rotation  with  the  spool  (30).  The  follower 
roller  (40)  follows  the  decrease  in  the  diametral  amount  of 
material  on  the  spool  and  simultaneously  moves  the  brake 
portion  (38)  toward  the  center  of  the  brake  rotor  (102) 
wherein  a  uniform  braking  force  on  the  spool  (30)  is  main- 
tained.  In  one  embodiment,  the  supply  spool  (30)  is 
mounted  on  a  shuttle  (14)  of  a  cable-winding  apparatus  so 
that  as  the  shuttle  (14)  rotates,  centrifugal  force  will  act  on 
the  follower  roller  (40)  to  urge  it  against  the  material  (12)  on 
the  spool  (30)  and  to  move  the  brake  portion  (38)  toward  the 
center  of  the  brake  rotor  (102)  to  maintain  constant  force  on 
the  material  (12)  being  withdrawn  from  the  spool  (30). 



T e c h n i c a l   F i e l d  

T h i s   i n v e n t i o n   r e l a t e s   to   a  b r a k i n g   a p p a r a t u s  

and ,   more   p a r t i c u l a r l y ,   to   an  a p p a r a t u s   f o r   a p p l y i n g   a  

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

s p o o l .  

B a c k g r o u n d   A r t  

Many  d i f f e r e n t   i n d u s t r i e s   u s e   e q u i p m e n t   f o r  

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

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

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

and  t h e   l i k e .   The  m a t e r i a l   i s   a p p l i e d   e i t h e r   by  a n  

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

r o t a t e d ,   o r   i s   a p p l i e d   by  a  s h u t t l e ,   or  t h e   l i k e ,  

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

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

p a s t   t h e   s h u t t l e .   In  a l l   s u c h   e q u i p m e n t ,   i t   i s   e s s e n t i a l  

t h a t   t h e   m a t e r i a l ,   w h e t h e r   i t   be  a  c a b l e ,   a  r i b b o n   o f  

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

m a i n t a i n e d   u n d e r   t e n s i o n   as  i t   i s   a p p l i e d .   The  m o s t  

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

m a t e r i a l   u n d e r   s u b s t a n t i a l l y   u n i f o r m   t e n s i o n   as  i t   i s  

a p p l i e d .  

One  e x i s t i n g   p i e c e   of   e q u i p m e n t   i n c l u d e s   p r o -  
v i s i o n   f o r   w r a p p i n g   t h e   m a t e r i a l   a r o u n d   a  b r a k e   r o l l e r  

j u s t   p r i o r   to   p a s s i n g   the   m a t e r i a l   o v e r   an  a p p l i c a t o r  

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

t h e   b o d y   b e i n g   w r a p p e d .   A  b r a k e   pad   b e a r s   a g a i n s t   a  

b r a k e   r o t o r   r a d i a l l y   p r o j e c t i n g   f rom  t h e   b r a k e   r o l l e r  



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

t h e   b o d y .   The  b r a k e   pad   a l w a y s   o p e r a t e s   on  t h e   r o t o r  

a l o n g   t h e   same  r a d i a l l y   d i s p o s e d   b a n d   so  t h a t   t h e  

b r a k i n g   f o r c e   a p p l i e d   to   t h e   m a t e r i a l   d o e s   n o t   v a r y  
no  m a t t e r   w h a t   d e m a n d s   a r e   p l a c e d   on  t h e   m a t e r i a l  

b e i n g   w r a p p e d .  

A  s e c o n d   known  a p p l i c a t o r   i n c l u d e s   a  b r a k e  

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

t h e   r o t o r   to   add  r e s i s t a n c e   to   t h e   m a t e r i a l   d r a w n   f r o m  

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

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

a t   i t s   c e n t e r   w i t h   t h e   o t h e r   arm  of   t h e   b e l l c r a n k   s u p -  

p o r t i n g   t h e   b r a k e   p a d s   a g a i n s t   t h e   b r a k e   r o t o r   so  t h a t  

as  t h e   t e n s i o n   on  t h e   m a t e r i a l   i n c r e a s e s ,   i t   w i l l   p i v o t  

t h e   b e l l c r a n k   to   move  t h e   p a d s   r a d i a l l y   i n w a r d   t o w a r d  

t h e   c e n t e r   o f   t h e   s p o o l .   S p r i n g   means   u r g e   t h e   b e l l -  

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

when   t h e   t e n s i o n   on  t h e   m a t e r i a l   s l a c k e n s .   The  c e n t r i -  

f u g a l   f o r c e   on  t h e   b r a k e   p a d s   t e n d s   to   u r g e   t h e   b r a k e  

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

be  o v e r c o m e   by  t h e   t e n s i o n   in   t h e   m a t e r i a l   a c t i n g   o n  

t h e   r o l l e r   on  t h e   b e l l c r a n k   l e v e r .  

A  t h i r d   a p p a r a t u s   i s   shown  in   U.  S.  P a t e n t  

3 , 8 6 4 , 1 8 8   to   G r a w e y   e t   a l ,   i s s u e d   F e b r u a r y   4,  1975  a n d  

a s s i g n e d   to   t h e   common  a s s i g n e e   o f   t h e   p r e s e n t   a p p l i c a -  

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

v e l o c i t y   due   to   t h e   v a r i a b l e   r a t e   of  c a b l e   d e p o s i t i o n .  

The  cam  f o l l o w e r   has   a  v a r i a b l e   l i n e a l   v e l o c i t y   due  t o  

t h e   p o s i t i o n   of   t h e   f o l l o w e r   on  t h e   cam  p r o f i l e .   T h e  



e x t e n s i o n   s p r i n g   l o a d e d   cam  f o l l o w e r   r e a c t s   t o . c a . m   p r o -  
f i l e   c h a n g e s   by  a p p l y i n g   or   l e t t i n g   o f f   b r a k e   p r e s s u r e  
to  t h e   o u t s i d e   d i a m e t e r   of   t h e   c a b l e   s p o o l .   B a s e d   o n  
t h e   cam  p o s i t i o n ,   a t   a  p o i n t   o f   low  c a b l e   d e m a n d ,   t h e  

c a b l e   r e a c t s   on  t h e   s p r i n g   l o a d e d   b r a k e   l e v e r   arm  w h i c h  

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

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

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

c a b l e   a p p l i c a t o r   h e a d .   T h u s ,   o p t i m u m   c a b l e   t e n s i o n   a n d  

v e l o c i t y   i s   v a r i a b l e   t h r o u g h   the   w r a p p i n g   o p e r a t i o n .  

D i s c l o s u r e   o f   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   i s   d i r e c t e d   to  o v e r c o m -  

i n g   one  or   more   of   t h e   p r o b l e m s   as  s e t   f o r t h   a b o v e .  

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

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

a p p a r a t u s   m a i n t a i n s   u n i f o r m   t e n s i o n   on  t h e   m a t e r i a l   a s  

t h e   m a t e r i a l   i s   w i t h d r a w n   f r o m   a  s u p p l y   s p o o l .   T h e  

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

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

f o l l o w e r   w i l l   t r a v e l   r a d i a l l y   i n w a r d   on  t h e   m a t e r i a l   a s  

t he   m a t e r i a l   is   d i s p e n s e d   f rom  t h e   s p o o l .   A  b r a k e   i s  

c a r r i e d   by  t h e   f o l l o w e r   and  has   b r a k e   p a d s   in   b r a k i n g  

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

s p o o l   so  t h a t   as  t h e   m a t e r i a l   i s   d i s c h a r g e d   f r o m   t h e  

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

s u p p l y   o f   m a t e r i a l   and  w i l l   move  t h e   b r a k e   p a d s   r a d i a l l y  

i n w a r d   on  t h e   r o t o r   to   m a i n t a i n   a  u n i f o r m   b r a k i n g   f o r c e  

on  t h e   m a t e r i a l   w i t h d r a w n   f r o m   t h e   s p o o l .  



B r i e f   D e s c r i p t i o n   of   D r a w i n g s  

F i g .   1  i s   a  p e r s p e c t i v e   v i e w   of   a  s h u t t l e   s h o w n  

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

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

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

F i g .   2  i s   an  e n l a r g e d ,   b r o k e n   away ,   e l e v a t i o n a l  

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

a p p a r a t u s   and  f o l l o w e r   i l l u s t r a t e d   in   p o s i t i o n   t h e r e o n ;  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g  
t h e   l i n e   3-3  of   F i g .   2;  a n d ,  

F i g .   4  i s   a  f u r t h e r   e n l a r g e d   e l e v a t i o n a l   v i e w  

o f   t h e   i m p r o v e d   b r a k i n g   a p p a r a t u s   and  f o l l o w e r   i n  

p o s i t i o n   on  t h e   s u p p l y   s p o o l .  

B e s t   Mode  f o r   C a r r y i n g   Out   t h e   I n v e n t i o n  

R e f e r r i n g   to   F i g .   1,  a  t o r o i d a l   member   1 0 ,  

in   t h i s   c a s e   t h e   c a r c a s s   o f   a  t o r u s   t u b e   t i r e ,   is   s h o w n  

in   p h a n t o m   b e i n g   r o t a t e d   i n   t h e   p l a n e   of   a  s i d e   w a l l   11  

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

t h e   p l a n e   of   t h e   s i d e   w a l l   11.  The  t o r o i d a l   member   10  

c o u l d   be  a  t o r u s   t i r e   o f   t h e   t y p e   shown  and  d e s c r i b e d   i n  

U .S .   P a t e n t   3 , 6 0 6 , 9 2 1 ,   i s s u e d   to   C h a r l e s   E.  G r a w e y   a n d  

a s s i g n e d   to   t h e   common  a s s i g n e e   of   t h e   p r e s e n t   a p p l i c a -  

t i o n .   The  t o r o i d a l   member   10  has   a  c o n t i n u o u s   h e l i x  

of   i n e x t e n s i b l e   c a b l e   12  b e i n g   w r a p p e d   a r o u n d   t h e   b o d y  

t h e r e o f ,   w h i c h   c a b l e   12  s h o u l d   h a v e   a  s u b s t a n t i a l l y  

u n i f o r m   t e n s i o n   and  s h o u l d   be  s p a c e d   f rom  a d j a c e n t  

p a s s e s   o f   t h e   c a b l e   by  a  s u b s t a n t i a l l y   u n i f o r m   a m o u n t .  

The  c a b l e   12  i s   r a d i a l l y   wound   on  t h e   t o r o i d a l   member   10  

by  means   o f   a  s h u t t l e   14  w h i c h   i s   r o t a t a b l y   d r i v e n   a b o u t  

t h e   b o d y   o f   t h e   t o r o i d a l   member   10  in   a  p l a n e   s u b s t a n t i a l l y  



p e r p e n d i c u l a r   to   t h e   p l a n e   c o n t a i n i n g   t he   s i d e   w a l l   11  

of   t h e   t o r o i d a l   member   10.  The  s h u t t l e   14  i s   s h o w n  

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

r i n g   can   be  o p e n e d   to   p e r m i t   a d d i n g   and  r e m o v i n g   a  c a r -  

c a s s   f r o m   t h e   w i n d i n g   a p p a r a t u s .   The  t o r o i d a l   member   10  

is   r o t a t e d   a b o u t   t h e   a x i s   o f   t h e   t o r o i d a l   member   as  t h e  

s h u t t l e   14  i s   r o t a t e d   a b o u t   t h e   b o d y   of   t h e   t o r o i d a l  

member   10  w h i c h   r e s u l t s   in  t h e   c a b l e   12  b e i n g   l a i d   u p  

on  t h e   t o r o i d a l   member   10  in   a  s p i r a l   or   h e l i c a l   f o r m .  

A  s t r u c t u r e ,   d e s i g n a t e d   by  t h e   n u m e r a l   16,  i s   p r o v i d e d  

on  t h e   s h u t t l e   14  f o r   a p p l y i n g   c a b l e   12  r e c e i v e d   f r o m  

t h e   s u p p l y   s p o o l   to   t h e   t o r o i d a l   member   10.  T h e  

s t r u c t u r e   16  i n c l u d e s   e l e m e n t s   f o r   a c c o m m o d a t i n g   t h e  

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

t h e   c r o s s - s e c t i o n a l   s h a p e   of  t h e   t o r o i d a l   member   1 0 .  

The  f r a m e   18  o f   t h e   s h u t t l e   14  has   a  s h a f t   19  

( F i g .   3)  a t t a c h e d   t h e r e t o   and  p r o j e c t i n g   t r a n s v e r s e l y  

o u t w a r d   t h e r e f r o m .   A  s p i n d l e   20  i s   r o t a t a b l y   m o u n t e d  

on  t h e   s h a f t   19  and  i n c l u d e s   an  e n l a r g e d   c y l i n d r i c a l l y -  

s h a p e d   hub  22  n e a r   t h e   f r a m e   18  and  a  s p o o l - r e c e i v i n g  

p o r t i o n   24  o u t b o a r d   o f   s a i d   hub  22.  The  s p o o l - r e c e i v i n g  

p o r t i o n   24  i s   a d a p t e d   to   n e s t   in   t h e   h o l l o w   c y l i n d r i c a l  

s l e e v e   28  of   a  s u p p l y   s p o o l   30.  A p p r o p r i a t e   i n t e r c o n -  

n e c t i n g   means   b e t w e e n   t h e   s p o o l - r e c e i v i n g   p o r t i o n   2 4  

and  t h e   s l e e v e   28  a r e   p r o v i d e d   w h e r e b y   t he   s p o o l   3 0  

r o t a t e s   w i t h   t h e   s p o o l - r e c e i v i n g   p o r t i o n   24  and  w i t h  

t h e   hub  22  a b o u t   t h e   s h a f t   19  c a r r i e d   by  t h e   s h u t t l e   1 4 .  

The  s p o o l   30  has   a  c o n c e n t r i c   s l e e v e   29  s p a c e d   o u t w a r d  

f rom  t h e   s l e e v e   28  and  has   a  p a i r   of   s p a c e d   a p a r t  

p a r a l l e l   s i d e   f l a n g e s   32  and  34  c o n n e c t e d   w i t h   t h e  



s l e e v e s   2 8 , 2 9   to   r e t a i n   t h e   m a t e r i a l ,   in   t h i s   c a s e  
i n e x t e n s i b l e   c a b l e   12,  wound  on  t h e   s l e e v e   29  and  b e -  

t w e e n   t h e   f l a n g e s   3 2 , 3 4 .  

A  b r a k i n g   a p p a r a t u s   36  i s   p i v o t a l l y   m o u n t e d  

a b o u t   an  a x i s   84  w h i c h ,   in   t u r n ,   i s   r o t a t a b l y   m o u n t e d  

a b o u t   an  a x i s   37  m o u n t e d   on  t h e   s h u t t l e   14  and  i s  

o p e r a t i v e   to   add  r e s i s t a n c e   t o   t h e   r o t a t i o n   o f   t h e   s p o o l  
30  so  t h a t   c a b l e   12  w i l l   h a v e   a  p r e d e t e r m i n e d   l o a d i n g  

or  t e n s i o n   as  i t   i s   d r a w n   f rom  t h e   s p o o l   30.   The  b r a k -  

i n g   a p p a r a t u s   36  i n c l u d e s   a  b r a k e   p o r t i o n   38  and  a  f o l -  

l o w e r   p o r t i o n   40,   b o t h   of   w h i c h   a r e   o p e r a t i v e l y   i n t e r -  

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

c a b l e .   S p e c i f i c a l l y ,   a  p i v o t   s h a f t   42  is   a f f i x e d   t o  

a  f l a n g e   43  b o l t e d   to   t h e   f r a m e   18  and  e x t e n d s   t r a n s -  

v e r s e   t h e r e t o   so  t h a t   t h e   a x i s   37  of   t h e   s h a f t   l i e s  

p a r a l l e l   to   t h e   a x i s   of   t h e   s h a f t   19.  A  s l e e v e   44  i s  

r o t a t a b l y   m o u n t e d   on  t h e   s h a f t   42  by  b e a r i n g s   46  and  i s  

h e l d   on  t h e   s h a f t   42  by  a  s n a p   r i n g   47 .   A  p l a t e   48  i s  

w e l d e d ,   or   o t h e r w i s e   s e c u r e d ,   to   t h e   s l e e v e   44  a n d  

e x t e n d s   o u t w a r d   f rom  s a i d   s l e e v e   44.   A  r o d   50  i s  

s e c u r e d   to   t h e   s l e e v e   44  and  to   one  e d g e   49  of   t h e  

p l a t e   48  and  e x t e n d s   s u b s t a n t i a l l y   r a d i a l l y   o u t w a r d  

f r o m   t h e   s l e e v e   44 .   A  f o l l o w e r   r o l l e r   51  i s   m o u n t e d  

on  t h e   d i s t a l   end   of   t h e   r o d   50  by  a  yoke   52  c e n t r a l l y  

s e c u r e d   t o   t h e   end  o f   t h e   r o d   50.  The  yoke   52  i s   b r a c e d  

a g a i n s t   t u r n i n g   r e l a t i v e   to   s a i d   r o d   50  by  a  p a i r   o f  

a n g l e   b r a c e s   54.  A  p i v o t   56  e x t e n d s   b e t w e e n   t h e   o u t -  

b o a r d   e n d s   o f   t h e   arms  of   t h e   y o k e   52  and  r e c e i v e s   a  

s t e p p e d   s l e e v e   58  on  w h i c h   a  p a i r   of   s p a c e d   a p a r t   b e a r -  

i n g s   60  a r e   s e a t e d   f o r   s u p p o r t i n g   a  c o n c e n t r i c   s l e e v e   6 1  



O  w h i c h   i s   s e c u r e d   a  c r o w n e d   r e s i l i e n t   c o v e r   pad  62  t o  

form  t h e   f o l l o w e r   r o l l e r   51.   The  rod   50  w i t h   t h e   r o l l e r   5 1  

on  t h e   o u t e r   end  t h e r e o f ,   p i v o t s   a b o u t   t h e   a x i s   37  of   t h e  

s h a f t   42  w i t h   t h e   s u r f a c e   of   t h e   pad  62  on  t he   r o l l e r   c o n -  

t a c t i n g   t h e   s u p p l y   o f   m a t e r i a l ,   in   t h i s   c a s e   c a b l e   1 2 ,  

wound  on  t h e   s p o o l   3 0 .  

The  b r a k e   p o r t i o n   38  o f   t h e   b r a k i n g   a p p a r a t u s   36  

is  c o m p r i s e d   o f   a  p a i r   of   s p a c e d   l e v e r s   or  arms  66  and  6 8 ,  

sach  one  o f   w h i c h   has   a  b i f u r c a t e d   end  p o r t i o n   70  and  7 2 ,  

r e s p e c t i v e l y .   The  s p a c e d   l e g s   74  and  76  of   e a c h   b i f u r c a t -  

ed  end  p o r t i o n   70  and  72  h a v e   t r a n s v e r s e l y   e n l a r g e d   p o r -  
t i o n s   78  c o n t a i n i n g   c y l i n d r i c a l   c u t o u t   p o r t i o n s   80.   W h e n  

:he  l e v e r s   or  arms  66  and  68  a r e   m o u n t e d   f a c i n g   e a c h   o t h e r ,  

the  c y l i n d r i c a l   c u t o u t   p o r t i o n s   80  of   e a c h   p a i r   of   l e g s  

7 4 , 7 4   and  7 6 , 7 6   w i l l   f a c e   e a c h   o t h e r   and  w i l l   b e a r   a g a i n s t  

a  s l e e v e   82  s u r r o u n d i n g   a  b o l t   84  t h r e a d e d   i n t o   e a c h   e n d  

of  a  s p a c e r   86  e x t e n d i n g   b e t w e e n   t h e   s p a c e d   l e g s   7 4 , 7 6   o f  

the  l e v e r s   6 6 , 6 8 .   A  w a s h e r   87  i s   p o s i t i o n e d   b e t w e e n   t h e  

nead  of   e a c h   b o l t   84  and  e a c h   s l e e v e   82  to   e n l a r g e   t h e  

s u p p o r t i n g   s u r f a c e   o v e r l a p p i n g   t h e   l e g s   7 4 , 7 4   and  7 6 , 7 6 .  

rhe  s p a c e r   86  n e s t s   in   a  s e m i - c i r c u l a r   a p e r t u r e   88  in   t h e  

edge  of   t h e   p l a t e   48  and  i s   s e c u r e d   t o   s a i d   p l a t e   48  a l o n g  

the   edge   of   s a i d   s e m i - c i r c u l a r   a p e r t u r e   88 .   The  l e g s   7 4 ,  

74  and  7 6 , 7 6   of   t h e   b i f u r c a t e d   end  p o r t i o n s   7 0 , 7 2   o f   t h e  

l e v e r s   or   arms  66  and  68  s t r a d d l e   t h e   p l a t e   48  and  e n g a g e  
w i t h   t h e   s l e e v e s   82  and  s p a c e r   86  a b o v e   and  b e l o w   t h e  

p l a t e   4 8 .  

A  l o a d   member   89  a c t s   on  t h e   l e v e r s   or  arms  6 6  

and  68  to   a p p l y   a  b r a k i n g   f o r c e   to   t h e   s p o o l   30.  T h e  

l o a d   member   89  i n c l u d e s ,   i n t e r m e d i a t e   t h e   e n d s   of   t h e  

l e v e r   66,   a  r a i s e d   l u g   90  w h i c h   has   a  t h r e a d e d   a p e r t u r e   91  

l y i n g   on  t h e   a x i s   t r a n s v e r s e   to   t h e   p l a n e   of   t h e   l e v e r   6 6 .  



An  a d j u s t i n g   b o l t   92  p a s s e s   t h r o u g h   an  o p e n i n g - 9 3   i n  

t h e   l e v e r   68  and  i s   t h r e a d e d   i n t o   t h e   t h r e a d e d   a p e r t u r e  

91  in   t h e   l u g   90.   A  l o c k   n u t   94  i s   t h r e a d e d   to   t h e  

b o l t   92  and  b e a r s   a g a i n s t   t h e   l u g   90  to   l o c k   t h e   b o l t  

92  in   a  s e t   p o s i t i o n .   A  s p r i n g   95  e n c i r c l e s   t h e   b o l t   92  

and  r e s t s   b e t w e e n   t h e   h e a d   o f   t h e   b o l t   92  and  t h e   o u t e r  

f a c e   of   t h e   l e v e r   68  so  as  t o   u r g e   t h e   l e v e r   68  a n d  

t h e   l e v e r   66  t o w a r d   e a c h   o t h e r   a b o u t   t h e   a x i s   of   t h e  

s l e e v e s   82  in   t h e   b i f u r c a t e d   l e g s   74  and  76  of   t h e  

l e v e r s .   The  o u t e r   end  p o r t i o n s   96  and  97  of   t h e   l e v e r s  

66  and  68  h a v e   r e c e s s e s   9 8 , 9 9   in   w h i c h   b r a k e   p a d s   1 0 0 ,  

101  a r e   s e a t e d   in   a l i g n m e n t   w i t h   e a c h   o t h e r .   The  b r a k e  

p a d s   1 0 0 , 1 0 1   b e a r   on  o p p o s i t e   s i d e s   of   a  b r a k e   r o t o r  

102  w e l d e d   or   o t h e r w i s e   s e c u r e l y   f a s t e n e d   to   t h e   hub  22  

on  t h e   s p i n d l e   20  s u p p o r t i n g   t h e   s p o o l   30.   The  b r a k e  

r o t o r   102  r o t a t e s   w i t h   t h e   hub  22,  w i t h   t h e   s p i n d l e   2 0 ,  

and  w i t h   t h e   s p o o l   30.   The  b r a k e   r o t o r   102  and  t h e  

s u p p l y   s p o o l   30  r o t a t e   t o g e t h e r   a b o u t   t h e   common  a x i s  

of   t h e   p i v o t   s h a f t   19  s u p p o r t i n g   t h e   s p o o l   30.   T h e  

b r a k e   p a d s   1 0 0 , 1 0 1   b e a r   a g a i n s t   o p p o s i t e   s u r f a c e s   o f  

t h e   b r a k e   r o t o r   102  w i t h   t h e   a m o u n t   o f   b r a k i n g   f o r c e  

b e i n g   a d j u s t a b l e   by  means   of   t h e   b o l t   92  and  s p r i n g   9 5 .  

L e v e r s   66  and  68  e n g a g e   w i t h   t h e   s l e e v e s   82  as  t h e   b r a k e  

p a d s   1 0 0 , 1 0 1   e n g a g e   w i t h   t h e   b r a k e   r o t o r   102  in   r e s p o n s e  

to   t h e   a d j u s t m e n t   of  t h e   a d j u s t i n g   b o l t   92  so  t h a t   t h e  

b o l t   92,  when  t i g h t e n e d ,   w i l l   g r i p   t h e   l e v e r s   66  and  6 8  

more   s e c u r e l y   a g a i n s t   t h e   s l e e v e s   82  and  w i l l   u r g e   t h e  

b r a k e ' p a d s   1 0 0 , 1 0 1   w i t h   a  g r e a t e r   f r i c t i o n a l   f o r c e  

a g a i n s t   t h e   b r a k e   r o t o r   1 0 2 .  



As  can   be  s e e n   in   F i g s .   3  and  4,  t he   .common 

c e n t e r l i n e   of   t h e   b r a k e   d i s c s   1 0 0 , 1 0 1   and  t h e   c e n t e r l i n e  

of   t h e   r o l l e r   51  a r e   s u b s t a n t i a l l y   p a r a l l e l   to   e a c h   o t h e r ,  

so  t h a t   t h e   i n t e r c o n n e c t e d   b r a k e   38  and  f o l l o w e r   r o l l e r  

40  w i l l   p i v o t   a b o u t   t h e   a x i s   37  of   t h e   s h a f t   42  w i t h   t h e  

s u r f a c e   o f   t h e   pad   62  o f   t h e   r o l l e r   f o l l o w i n g   t he   s u r f a c e  

of   t h e   s u p p l y   of   c a b l e   12  on  t h e   s p o o l   30  to   e s t a b l i s h  

t h e   l o c a t i o n   o f   t h e   b r a k e   p a d s   1 0 0 , 1 0 1   on  t h e   b r a k e   r o t o r  

102.   The  s u p p l y   s p o o l   30  i s   m o u n t e d   on  f r a m e   18  s u c h  

t h a t   t h e   r o d   50  f o r   r o l l e r   51  i s   e x t e n d e d   b e y o n d   t h e  

v e r t i c l e   c e n t e r l i n e   o f   t h e   s p o o l   30  so  t h a t   t h e   r o l l e r   5 1  

c o n t a c t s   t h e   s u p p l y   of   c a b l e   12  a t   a  l o c a t i o n   on  a  r a d i a l  

of   t h e   s u p p l y   of   c a b l e   12  as  v i e w e d   in  F i g .   2.  In  t h i s  

way,   t h e   r o l l e r   51  w i l l   n o t   c o n t a c t   t h e   t o r o i d a l   m e m b e r  

10  and  y e t   t h e   s u p p l y   s p o o l   30  w i l l   be  l o c a t e d   as  c l o s e  

to  t h e   t o r o i d a l   member   as  p o s s i b l e ,   and  t h e   l o c a t i o n   o f  

s p o o l   30  in   c l o s e   p r o x i m i t y   to   t he   t o r o i d a l   member   1 0  

l e s s e n s   t h e   f l y w h e e l   e f f e c t   o f   t h e   s p o o l   30  d u r i n g   t h e  

s h u t t l e   14  o p e r a t i o n a l   mode .   At  a n y  o n e   p o i n t   in   t i m e ,  

a  c i r c l e   104  ( F i g .   4 ) ,   c e n t e r e d   on  t h e   s h a f t   19  a n d  

p a s s i n g   t h r o u g h   t h e   c e n t e r   of   t h e   b r a k e   p a d s   1 0 0 , 1 0 1 ,  

w i l l   be  t a n g e n t   to   t h e   s u r f a c e   of  t h e   r o l l e r   51  so  t h a t  

as  t h e   r o l l e r   51  f o l l o w s   t h e   d i s c h a r g e   of   t h e   c a b l e ,  

t h e   c e n t e r   o f   t h e   b r a k e   p a d s   1 0 1 , 1 0 1   w i l l   f o l l o w   t h e  

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

t he   b r a k e   r o t o r   102  w i l l   v a r y   as  t h e   d i a m e t r a l   m a t e r i a l  

on  t h e   c a b l e   i s   d i s c h a r g e d   so  t h a t   t h e   t e n s i o n   on  t h e  

c a b l e - a s   i t   i s   w i t h d r a w n   f rom  t h e   s p o o l   30  w i l l   be  s u b -  

s t a n t i a l l y   u n i f o r m .  

The  s h u t t l e   14,  u p o n   w h i c h   t he   s p o o l   30  and  t h e  

b r a k i n g   a p p a r a t u s   36  a r e   m o u n t e d ,   is   r o t a t a b l y   d r i v e n  



a b o u t   t he   b o d y   o f   t h e   t o r o i d a l   member   10  a t   r e l a t i v e l y  

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

t h e   b r a k i n g   a p p a r a t u s   36  u r g i n g   t h e   r o l l e r   51  c e n t r i -  

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

s p o o l   30.   In  t h i s   way,   as  t h e   m a t e r i a l   i s   d i s c h a r g e d  

f r o m   t h e   s p o o l   30,   t h e   c e n t r i f u g a l   f o r c e   w i l l   c a u s e   t h e  

f o l l o w e r   r o l l e r   51  to   s t a y   in   c o n t a c t   w i t h   t h e   s u p p l y  

of   m a t e r i a l   and  w i l l   move  t h e   b r a k e   p o r t i o n   38  t o w a r d  

t h e   c e n t e r   of  t h e   s p o o l   30  w i t h   t h e   c e n t e r   of   t h e   b r a k e  

p a d s   1 0 0 , 1 0 1   in   l i n e   w i t h   t h e   o u t e r   s u r f a c e   of   t h e  

m a t e r i a l   12  on  t h e   s p o o l   30.   The  c e n t r i f u g a l   f o r c e   g e n -  
e r a t e d   by  t h e   b r a k i n g   a p p a r a t u s   36  m u s t   be  g r e a t e r   t h a n  

t h e   c o e f f i c i e n t   o f   f r i c t i o n   of   t h e   p a d s   1 0 0 , 1 0 1   on  t h e  

b r a k e   r o t o r   102  in   o r d e r   f o r   t h e   r o l l e r   51  to   f o l l o w  

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

move  t h e   b r a k e   p a d s   1 0 0 , 1 0 1   r a d i a l l y   i n b o a r d   u p o n   t h e  

s u r f a c e   o f   t h e  b r a k e   r o t o r   102 .   The  m o v e m e n t   o f   t h e  

b r a k i n g   a p p a r a t u s   36  r a d i a l l y   i n w a r d   on  t h e   s p o o l   30  a n d  

r a d i a l l y   o u t w a r d   on  t h e   s h u t t l e   14,  c o m p e n s a t e s   in   s o m e  

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

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

s h u t t l e   1 4 .  

The  p l a t e   48  has   a  s i d e w a r d l y   e x t e n d i n g   t a b  

105  w h i c h   a l i g n s   w i t h   an  a n g l e d   s l o t   106  f o r m e d   in   t h e  

f l a n g e   43  s u p p o r t i n g   t h e   p i v o t   42 .   The  t a b   105  c an   m o v e  

b e t w e e n   t h e   w a l l s   of   t h e   a n g u l a r   o p e n i n g   of   t h e   s l o t   1 0 6  

so  as  to   l i m i t   t h e   m o v e m e n t   o f   t h e   p l a t e   48  and  t h e   b r a k -  

i n g   a p p a r a t u s   36,   i n c l u d i n g   t h e   r o l l e r   51  and  t h e   b r a k e  

p o r t i o n   38,  r e l a t i v e   t h e r e t o .   The  a n g l e   o f   t h e   s l o t   1 0 6  

i s   s u c h   as  to   p e r m i t   t h e   r o l l e r   51  to   c l e a r   t h e   f l a n g e s  



32  and  34  of   t h e   s p o o l   30  to   p e r m i t   r e m o v a l   a n d ,  a t t a c h -  
m e n t   o f   t h e   s p o o l   to  t h e   s p i n d l e   20  and  to   p e r m i t   t h e  

f u l l   r a n g e   o f   m o v e m e n t   of   t h e   r o l l e r   51  of   t he   b r a k i n g  

a p p a r a t u s   36  in   f o l l o w i n g   t h e   s u r f a c e   of  t h e   c a b l e   12  o n  
t h e   s p o o l   30  down  to  t h e   s l e e v e   29,  and  to   p r o v i d e   c l e a r -  

a n c e   w i t h   t h e   c a r c a s s   10  in   e i t h e r   an  o p e r a t i o n a l   or  a t  

a  r e s t   m o d e .  

The  w e i g h t   of   t h e   s p o o l   30,  c a b l e   12,  s p i n d l e  

20  and  b r a k i n g   a s s e m b l y   36  p r o v i d e s   a  f l y w h e e l   e f f e c t  

when  t h e   s h u t t l e   14  i s   r o t a t i n g   w h i c h   a i d s   in   r e d u c i n g  

s p e e d   f l u c t u a t i o n s   so  as  to   m i n i m i z e   a c c e l e r a t i o n - d e -  

c e l e r a t i o n   e f f e c t   on  t h e   t e n s i o n   in   t h e   c a b l e   as  i t   i s  

w i t h d r a w n   f rom  t h e   s p o o l .  

I n d u s t r i a l   A p p l i c a b i l i t y  

A  b r a k i n g   a p p a r a t u s   36  i s   p r o v i d e d   on  a  r o t a t -  

i n g   s h u t t l e   14;  or   t h e   l i k e ,   and  i n c l u d e s   a  f o l l o w e r   r o l l -  

er  51  b e a r i n g   on  a  s u p p l y   of   m a t e r i a l   12  on  a  s p o o l   3 0 ,  

l i k e w i s e   c a r r i e d   by  t h e   s h u t t l e   14,  w i t h   t h e   r o l l e r   5 1  

m o u n t e d   r a d i a l l y   i n w a r d   f r o m   t h e   c e n t e r   of   t h e   s p o o l   3 0  

so  t h a t   r o t a t i o n   o f   t h e   s h u t t l e   14  w i l l   a p p l y   c e n t r i -  

f u g a l   f o r c e   on  t h e   r o l l e r   51  to   u r g e   t h e   r o l l e r   5 1  

a g a i n s t   t h e   s u r f a c e   o f   m a t e r i a l   12  b e i n g   d i s c h a r g e d .  

The  b r a k i n g   a p p a r a t u s   36  i n c l u d e s   b r a k e   p a d s   1 0 0 , 1 0 1   i n  

c o n t a c t   w i t h   t h e   b r a k e   r o t o r   102  w h i c h   r o t a t e s   w i t h  

t h e   s p o o l   30  so  t h a t   as  t h e   m a t e r i a l   12  i s   d i s c h a r g e d  

f rom  t h e   s p o o l   30,   t h e   f o r c e   a p p l i e d   by  t h e   b r a k e   p a d s  

1 0 0 , 1 0 1   on  t h e   r o t o r   102  w i l l   p e r m i t   t h e   c a b l e   12  t o  

be  w i t h d r a w n   f r o m   t h e   s p o o l   30  u n d e r   u n i f o r m   t e n s i o n .  

The  b r a k e   p a d s   1 0 0 , 1 0 1   f o l l o w i n g   t h e   r o l l e r   51  w h i c h ,  

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



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

c a b l e   b e i n g   d i s c h a r g e d .   The  b r a k i n g   a p p a r a t u s   36  

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

b r a k i n g   f o r c e   o f   t h e   p a d s   1 0 0 , 1 0 1   on  t h e   r o t o r   102  s o  

t h a t   t h e   r o l l e r   51  w i l l   f o l l o w   t h e   s u r f a c e   o f   t h e  

m a t e r i a l   12  b e i n g   d i s c h a r g e d   and  move  t h e   b r a k e   p a d s  

1 0 0 , 1 0 1   a l o n g   t h e   r o t o r   102  in   a  u n i f o r m   m a n n e r .   An 

a d j u s t m e n t   92  i s   p r o v i d e d   f o r   v a r y i n g   t h e   l o a d i n g   o f  

t h e   b r a k e   p a d s   1 0 0 , 1 0 1   on  t h e   r o t o r   1 0 2 .  

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

t h i s   i n v e n t i o n   can   be  o b t a i n e d   f rom  a  s t u d y   of   t h e  

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



1.  In  an  a p p a r a t u s   f o r   a p p l y i n g   a  t e n s i o n   t o  

a  m a t e r i a l   (12)  b e i n g   wound  on  a  member   ( 1 0 ) ,   a  s h u t t l e  

(14)  r o t a t a b l y   d r i v e n   a b o u t   s a i d   member   ( 1 0 ) ,   a  s h a f t  

(19)  e x t e n d i n g   t r a n s v e r s e   to   s a i d   s h u t t l e   ( 1 4 ) ,   and  a 

s p o o l   (30)  of   s a i d   m a t e r i a l   r o t a t a b l y   s u p p o r t e d   on  s a i d  

s h a f t   ( 1 9 ) ,   in   c o m b i n a t i o n ,  

a  f o l l o w e r   means   (40)  p i v o t a l l y   m o u n t e d   on  s a i d  

s h u t t l e   (14)  in   c o n t a c t   w i t h   t h e   m a t e r i a l   (12)  on  s a i d  

s p o o l   (30)  on  t h e   s i d e   of  t h e   s p o o l   (30)  c l o s e s t   to   t h e  

a x i s   o f   r o t a t i o n   on  s a i d   s h u t t l e   ( 1 4 ) ,  

r o t o r   means   (102)   c a r r i e d  b y   t h e   s h a f t   ( 1 9 )  

and  r o t a t a b l e   w i t h   t h e   s p o o l   ( 3 0 ) ,   a n d  

b r a k i n g   means   (38)  c a r r i e d   by  s a i d   f o l l o w e r  

means   (40)  and  e n g a g i n g   w i t h   s a i d   r o t o r   means   ( 1 0 2 )  

f o r   a p p l y i n g   a  b r a k i n g   f o r c e   to  t h e   r o t o r   means   ( 1 0 2 ) ,  

s a i d   f o l l o w e r   means   (40)  r e c e i v i n g   c e n t r i f u g a l  

f o r c e   u p o n   r o t a t i o n   of   s a i d   s h u t t l e   (14)  to  u r g e   s a i d  

f o l l o w e r   means   (40)  a g a i n s t   s a i d   m a t e r i a l   on  t h e   s p o o l  

( 3 0 ) .  

2.  In  an  a p p a r a t u s   as  s e t   f o r t h  i n   c l a i m   1 

w h e r e i n   s a i d   f o l l o w e r   means   (40)  c o m p r i s e s   a  r o l l e r   ( 5 1 )  

r o t a t a b l y   m o u n t e d   on  a  r o d   (50)  and  p i v o t a l l y   c a r r i e d  

on  a  s h a f t   (42)  p r o j e c t i n g   f r o m   t h e   s h u t t l e   ( 1 4 ) ,   s a i d  

r o l l e r   (51)  c o n t a c t i n g   s a i d   m a t e r i a l   u n d e r   s a i d   c e n t r i -  

f u g a l '   f o r c e .  



3.  In  an  a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   1 

w h e r e i n   s a i d   b r a k i n g   means   (38)  c o m p r i s e s :  

a  p a i r   of   arms  ( 6 6 , 6 8 )   h a v i n g   one  end  of   e a c h  

p i v o t a l l y   m o u n t e d   on  s a i d   f o l l o w e r   means   (40)  and  e a c h  

h a v i n g   a n o t h e r   end  r e c e i v i n g   b r a k e   p a d s   ( 1 0 0 , 1 0 1 )   i n  

e n g a g e m e n t   w i t h   s a i d   r o t o r   m e a n s   ( 1 0 2 ) ,   a n d  

l o a d   means   (89)  l o c a t e d   i n t e r m e d i a t e   to   t h e  

e n d s   o f   s a i d   arms  ( 6 6 , 6 8 )   f o r   u r g i n g   s a i d   b r a k e   p a d s  

( 1 0 0 , 1 0 1 )   a g a i n s t   s a i d   r o t o r   means   ( 1 0 2 ) .  

4.  In  an  a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   3 

w h e r e i n   a  p l a t e   (48)  is   c a r r i e d   by  s a i d   r o d   (50)  a n d  

a  s l e e v e   means   (82)  i s   c a r r i e d   by  s a i d   p l a t e   ( 4 8 ) ,   a n d  

w h e r e i n   s a i d   s l e e v e   means   (82)  p i v o t a l l y   m o u n t s   s a i d  

one  end  o f   s a i d   p a i r   of  a rms  ( 6 6 , 6 8 ) .  

5.  In   an  a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   3 

w h e r e i n   s a i d   l o a d   means   (89)  c o m p r i s e s :  

a  member   (92)  p a s s i n g   t h r o u g h   an  i n t e r m e d i a t e  

p o r t i o n   o f   one  arm  (68)  and  b e i n g   c o n n e c t e d   to   an  i n t e r -  

m e d i a t e   p o r t i o n   o f   t h e   o t h e r   arm  ( 6 6 ) ,   a n d  

s p r i n g   means   (95)  u r g i n g   s a i d   one  arm  ( 6 8 )  

t o w a r d   s a i d   o t h e r   arm  ( 6 6 ) .  

6.  In  an  a p p a r a t u s   as  s e t   f o r t h   in   c l a i m   1 

w h e r e i n   s a i d   b r a k i n g   means   (38)  has   a  c e n t e r l i n e   i n  

a x i a l   a l i g n m e n t   w i t h   t h e   s u r f a c e   of   t h e   m a t e r i a l   ( 1 2 )  

on  s a i d   s p o o l   (30)  as  s a i d   r o l l e r   (51)  c o n t a c t s   s a i d  

d i a m e t r a l   s u r f a c e   of   t h e   m a t e r i a l   ( 1 2 ) .  



7.  In  a  b r a k i n g   a p p a r a t u s   (36)  f o r   a p p l y i n g  

a  s u b s t a n t i a l l y   u n i f o r m   t e n s i o n   to   a  c a b l e   (12)  b e i n g  

wound  on  t h e   s u r f a c e   of   a  t o r o i d a l   member   ( 1 0 ) ,   a  s h u t -  

t l e   (14)  r o t a t a b l y   d r i v e n   a b o u t   t h e   body   of   t h e   t o r o i d a l  

member   (10)  in   a  p l a n e   s u b s t a n t i a l l y   t r a n s v e r s e   to   s a i d  

b o d y ,   a  s h a f t   (19)  e x t e n d i n g   t r a n s v e r s e   to   s a i d   s h u t t l e  

( 1 4 ) ,   and  a  s p o o l   (30)  r o t a t a b l y   s u p p o r t e d   on  s a i d   s h a f t  

(19)  and  h a v i n g   a  s u p p l y   of   s a i d   c a b l e   (12)  wound  t h e r e -  

on,   in   c o m b i n a t i o n :  

a  b r a k i n g   a p p a r a t u s   (36)  p i v o t a l l y   m o u n t e d   o n  
s a i d   s h u t t l e   ( 1 4 ) ,  

f o l l o w e r   means   (40)  on  s a i d   b r a k i n g   a p p a r a t u s  

(36)  c o n t a c t i n g   s a i d   c a b l e   (12)  on  s a i d   s p o o l   (30)  o n  

t h e   s i d e   o f   t h e   s p o o l   (30)  c l o s e s t   to   t h e   a x i s   o f   r o -  

t a t i o n   of   s a i d   s h u t t l e   ( 1 4 ) ,  

r o t o r   means   (102)   c a r r i e d   by  t h e   s h a f t   ( 1 9 )  

and  r o t a t a b l e   w i t h   t h e   s p o o l   ( 3 0 ) ,   a n d  

b r a k i n g   means   (38)  on  s a i d   b r a k i n g   a p p a r a t u s  

(36)  e n g a g i n g   w i t h   t h e   r o t o r   means   (102)   f o r   a p p l y i n g   a 

b r a k i n g   f o r c e   to   t h e   r o t o r   means   ( 1 0 2 ) ,  

s a i d   b r a k i n g   a p p a r a t u s   (36)  r e c e i v i n g   c e n t r i -  

f u g a l   f o r c e   as  s a i d   s h u t t l e   (14)  i s   r o t a t e d   to   u r g e  

s a i d   f o l l o w e r   means   (40)  a g a i n s t   s a i d   c a b l e   on  t h e  

s p o o l   ( 3 0 ) ,   a n d  

s a i d   f o l l o w e r   means   (40)  m o v i n g   s a i d   b r a k i n g  

means   (38)  t o w a r d   t h e   c e n t e r   of   t h e   s p o o l   (30)  as  t h e  

c a b l e   (12)  is   d r a w n   f rom  t h e   s p o o l   (30)  u n d e r   s u b -  

s t a n t i a l l y   u n i f o r m   t e n s i o n .  



8.  In  a  b r a k i n g   a p p a r a t u s   (36)  as  s e t   f o r t h  

in   c l a i m   7  w h e r e i n   s a i d   f o l l o w e r   m e a n s   (40)  c o m p r i s e s  

a  r o l l e r   (51)  r o t a t a b l y   m o u n t e d   on  a  r o d   (50)  p i v o t a l l y  

c a r r i e d   on  a  s h a f t   (42)  p r o j e c t i n g   f r o m   t h e   s h u t t l e   ( 1 4 ) ,  

s a i d   r o l l e r   (51)  c o n t a c t i n g   s a i d   c a b l e   (12)  u n d e r   s a i d  

c e n t r i f u g a l   f o r c e .  

9.  In  a  b r a k i n g   a p p a r a t u s   (36)  as  s e t   f o r t h  

in  c l a i m   7  w h e r e i n   s a i d   b r a k i n g   means   (38)  c o m p r i s e s :  

a  p a i r   of   l e v e r s   ( 6 6 , 6 8 )   h a v i n g   one  end  o f  

e a c h   in   e n g a g e m e n t   w i t h   s l e e v e   means   (82)  c a r r i e d   b y  

s a i d   f o l l o w e r   means   (40)  and  h a v i n g   a n o t h e r   end  of   e a c h  

r e c e i v i n g   b r a k e   p a d s   ( 1 0 0 , 1 0 1 )   f o r   e n g a g e m e n t   w i t h   s a i d  

r o t o r   means   ( 1 0 2 ) ,   a n d  

l o a d   means   (89)  o p e r a t i v e   b e t w e e n   s a i d   l e v e r s  

( 6 6 , 6 8 )   f o r  u r g i n g   s a i d  b r a k e   p a d s   ( 1 0 0 , 1 0 1 )   a g a i n s t  

s a i d   r o t o r   means   ( 1 0 2 ) .  

10.  In  a  b r a k i n g   a p p a r a t u s   (36)  as  s e t   f o r t h  

in   c l a i m   9  w h e r e i n   a  p l a t e   (48)  i s   f a s t e n e d   to   s a i d   r o d  

(50)  and  s u p p o r t s   s a i d   s l e e v e   means   ( 8 2 ) .  

11.  In  a  b r a k i n g   a p p a r a t u s   (36)  as  s e t   f o r t h  

in   c l a i m   9  w h e r e i n   s a i d   l o a d   means   (89)  c o m p r i s e s :  

a  t h r e a d e d   member   (92)  p a s s i n g   t h r o u g h   a n  

i n t e r m e d i a t e   p o r t i o n   of   one  l e v e r   (68)  and  b e i n g   t h r e a d -  

ed  i n t o   an  i n t e r m e d i a t e   p o r t i o n   of   t h e   o t h e r   l e v e r   ( 6 6 ) ,  

a n d  

s p r i n g   means   (95)  u r g i n g   s a i d   one  l e v e r   ( 6 8 )  

t o w a r d   s a i d   o t h e r   l e v e r   (66)  w h e r e b y   a d j u s t i n g   s a i d  

t h r e a d e d  m e m b e r   (92)  l o a d s   s a i d   s p r i n g  m e a n s   (95)  f o r  

c h a n g i n g   t h e   b r a k i n g   f o r c e   of   s a i d   b r a k e   p a d s   ( 1 0 0 , 1 0 1 )  

a g a i n s t   s a i d   r o t o r   means   ( 1 0 2 ) .  



12.  In  a  b r a k i n g   a p p a r a t u s   (36)  as  s e t   f o r t h  

in  c l a i m   7,  w h e r e i n   s a i d   b r a k i n g   means   (38)  has   an  a x i a l  

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

(12)  on  s a i d   s p o o l   (30)  as  s a i d   r o l l e r   (51)  c o n t a c t s   s a i d  

s u r f a c e   of   t h e   c a b l e   ( 1 2 ) .  
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