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(54)  Double  block  wire  accumulator. 
©  A  double  block  wire  accumulator  (1)  having  a  draw  block 
(2)  on  an  outer  shaft  (3),  an  accumulator  block  (4)  on  an  inner 
shaft  (5),  and  a  take-off  ring  (6)  with  a  tum-back  pulley  (7) 
between  the  blocks  (2,  4),  has  a  motor  (10)  for  overdriving  the 
accumulator  block  (4)  for  a  period  and  a  brake  (11)  for 
stopping  rotation  of  the  accumulator  block  and  holding  it 
stationary  for  a  period,  whereby  a  defective  portion  of  wire 
can  be  transferred  to  the  accumulator  block  (4),  then  the 
latter  can  be  held  stationary  while  the  defective  portion  of 
wire  is  cut  out  and  the  ends  of  the  remaining  good  wire 
welded  together,  without  stopping  the  draw  block  (2), 
whereafter  the  accumulator  block  can  be  released,  and  -  if 
need  be  -  overdriven  briefly,  to  restore  normal  running. 
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  A  double  block  wire  accumulator  (1)  having  a  draw  block 
(2)  on  an  outer  shaft  (3),  an  accumulator  block  (4)  on  an  inner 
shaft  (5),  and  a  take-off  ring  (6)  with  a  turn-back  pulley  (7) 
between  the  blocks  (2,4),  has  a  motor  (10)  for  overdriving  the 
accumulator  block  (4)  for  a  period  and  a  brake  (11)  for 
stopping  rotation  of  the  accumulator  block  and  holding  it 
stationary  for  a  period,  whereby  a  defective  portion  of  wire 
can  be  transferred  to  the  accumulator  block  (4),  then  the 
latter  can  be  held  stationary  while  the  defective  portion  of 
wire  is  cut  out  and  the  ends  of  the  remaining  good  wire 
welded  together,  without  stopping  the  draw  block  (2), 
whereafter  the  accumulator  block  can  be  released,  and -  if 
need  be -  overdriven  briefly,  to  restore  normal  running. 



T h i s   i n v e n t i o n   r e l a t e s   t o   a  d o u b l e  

b l o c k   w i r e   a c c u m u l a t o r   as  i s   u s e d   in  a  w i r e  

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

g a l v a n i s i n g ,   and   in   w h i c h   a  d r a w   b l o c k   i s  

s e c u r e d   t o   a  h o l l o w   o u t e r   s h a f t ,   a n  

a c c u m u l a t o r   b l o c k   i s   j o u r n a l l e d   on  an  i n n e r  

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

a  t a k e - o f f   r i n g   i s   f r e e l y   r o t a t a b l e   on  t h e  

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

a c c u m u l a t o r   b l o c k   and   c a r r i e s   a  t u r n - b a c k  

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

h o l l o w   o u t e r   s h a f t   and   d r a w   b l o c k   a t   t h e  

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

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

b l o c k   i s   f r e e l y   r o t a t a b l e   on  t h e   i n n e r   s h a f t ,  

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

t h e   t a k e - o f f   r i n g   in   t h e   d i r e c t i o n   of   d r a w  

b l o c k   r o t a t i o n .   W i r e   wound  in  one  d i r e c t i o n  

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

p u l l e y   and  i s   wound  in  t h e   o p p o s i t e   d i r e c t i o n  

on  t h e   a c c u m u l a t o r   b l o c k .   When  d e s i r e d   w i r e  

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

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

in  t h e   w i r e   and   c a u s e s   t h e   t a k e - o f f   r i n g   a n d  

t u r n - b a c k   p u l l e y   to  r e m a i n   in  a  s u b s t a n t i a l l y  



f i x e d   p o s i t i o n .   The  t a k e - o f f   r i n g   r e s p o n d s  

to   an  i n c r e a s e ,   or  d e c r e a s e   in   w i r e   t e n s i o n   b y  

r o t a t i n g   in   one   d i r e c t i o n   or   t h e   o t h e r ,   a s  

r e q u i r e d ,   to   r e s t o r e   d e s i r e d   t e n s i o n ,   and  t h e  

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

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

t a k e - o f f   f r o m   t h e   a c c u m u l a t o r   b l o c k ,   e . g . ,   b y  

a  d r i v e n   r e e l ,   by  s p e e d i n g   up  or  s l o w i n g   d o w n ,  

as  r e q u i r e d ,   to   r e l e a s e   m o r e   or  l e s s   w i r e  

u n t i l   t h e   s p e e d s   a r e   a g a i n   e q u a l .  

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

u s u a l l y   be  an  e q u a l   n u m b e r   o f   t u r n s   o f   w i r e   o n  

t h e   d r a w   b l o c k   and  t h e   a c c u m u l a t o r   b l o c k ,   a n d  

f o r   e a c h   t u r n   o f   w i r e   t a k e n   o f f   t h e  

a c c u m u l a t o r   b l o c k   t h e r e   w i l l   be  o n e   t u r n  

t r a n s f e r r e d   f r o m   t h e   d r a w   b l o c k   t o   t h e  

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

to   t h e   d r a w   b l o c k .  

In   t h e   e v e n t   t h a t   a  p o r t i o n   o f   w i r e   i s  

d e f e c t i v e ,   e . g . ,   i n c o r r e c t l y  g a l v a n i s e d ,   i t   i s  

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

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

of  t h e   r e m a i n i n g   good  w i r e   c o n n e c t e d   t o g e t h e r  

by  w e l d i n g .   T h i s   i s   p a r t i c u l a r l y  

d i s a d v a n t a g e o u s   w h e n ,   as   i s   f r e q u e n t l y   t h e  

c a s e ,   t h e   p r o c e s s i n g   l i n e   i s   o n e   o f   a  



p l u r a l i t y   a r r a n g e d   s i d e - b y - s i d e ,   e . g . ,   in  a 

w i r e   g a l v a n i s i n g   p l a n t   w h e r e   s t o p p a g e   of   t h e  

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

be  p r o d u c e d .  

T h e   o b j e c t   o f   t h e   i n v e n t i o n   i s   t o  

p r o v i d e   a  d o u b l e   b l o c k   w i r e   a c c u m u l a t o r   w h i c h  

a l l o w s   of   c u t t i n g   ou t   of  a  s u b s t a n t i a l   l e n g t h  

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

p r o c e s s i n g   l i n 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 ,   a 

d o u b l e   b l o c k   w i r e   a c c u m u l a t o r   as   d e s c r i b e d  

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

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

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

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

s t a t i o n a r y   f o r   a  p e r i o d .  

The  m a n n e r   of  o p e r a t i o n   of   t h e   m e a n s  

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

t h e r e o f   w i l l   now  be  d e s c r i b e d   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   in  w h i c h : -  

F i g u r e   1  i s   a  f r o n t   e l e v a t i o n   of  a  

d o u b l e   b l o c k   w i r e   a c c u m u l a t o r   in  a c c o r d a n c e  

w i t h   t h e   i n v e n t i o n ;  

F i g u r e  2   i s   an  e l e v a t i o n   f r o m   t h e   l e f t  

hand   s i d e   of  F i g u r e   1 ;  

F i g u r e   3  i s   a  p l a n ,   on  a  s m a l l e r   s c a l e  



t h a n   F i g u r e s   1  and  2,  s h o w i n g   how  t h e   d r a w  

b l o c k s   of   a  p l u r a l i t y   o f   d o u b l e   b l o c k   w i r e  

a c c u m u l a t o r s   as  in  F i g u r e s   1  and  2  a r e   d r i v e n  

by  a  common  e l e c t r i c   m o t o r ;   a n d  

F i g u r e s  4   t o   7  a r e   d i a g r a m m a t i c   p l a n  

v i e w s   s h o w i n g   how  t h e   d o u b l e   b l o c k   w i r e  

a c c u m u l a t o r   in  a c c o r d a n c e   w i t h   t he   i n v e n t i o n  

i s   o p e r a t e d   t o   e n a b l e   a  d e f e c t i v e   p o r t i o n   o f  

w i r e   t o   be  c u t   o u t .  

In  F i g u r e s   1  and   2  a  d o u b l e   b l o c k   w i r e  

a c c u m u l a t o r   1  f o r   w i r e   W  in   a  p r o c e s s i n g   l i n e  

c o m p r i s e s   i n   k n o w n   m a n n e r ,   a  d r a w   b l o c k   2  

s e c u r e d   t o   a  h o l l o w   o u t e r   s h a f t   3 ,   a n  

a c c u m u l a t o r   b l o c k  4   j o u r n a l l e d   on  an  i n n e r  

s h a f t   5  f o r   f r e e   r o t a t i o n   in   one   d i r e c t i o n  

o n l y ,   a  t a k e - o f f   r i n g   6  f r e e l y   r o t a t a b l e   o n  

t h e   i n n e r   s h a f t   5  b e t w e e n   t h e   d r a w   b l o c k   2  a n d  

t h e   a c c u m u l a t o r   b l o c k   4  and   c a r r y i n g   a  t u r n -  

b a c k   p u l l e y   7,   a  m o t o r   8  ( s e e   F i g u r e   3)  f o r  

d r i v i n g   t h e   h o l l o w   o u t e r   s h a f t   3  and  d r a w  

b l o c k   2  a t   t h e   p r o c e s s i n g   l i n e   s p e e d   i n   t h e  

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

a c c u m u l a t o r   b l o c k  4   i s   f r e e l y   r o t a t a b l e   on  t h e  

i n n e r   s h a f t   5,  and  m e a n s   9  f o r   a p p l y i n g   t o r q u e  

t o   t h e   t a k e - o f f   r i n g   6  in   t h e   d i r e c t i o n   o f  

d r a w   b l o c k   r o t a t i o n .  



W i r e   W  w o u n d   in  one   d i r e c t i o n   on  t h e  

d r a w   b l o c k   2  p a s s e s   r o u n d   t h e   t u r n - b a c k   p u l l e y  

7  and   i s   w o u n d   in  t h e   o p p o s i t e   d i r e c t i o n   o n  

t h e   a c c u m u l a t o r   b l o c k   4,  f r o m   w h i c h   t h e   w i r e  

i s   t a k e n   o f f ,   as  by  a  t a k e - o f f   to  be  d e s c r i b e d  

p r e s e n t l y .   When  d e s i r e d   w i r e   t e n s i o n   i s  

m a i n t a i n e d ,   t o r q u e   a p p l i e d   t o   t h e   t a k e - o f f  

r i n g   6  (by  t h e   means   9)  i s   c o u n t e r - b a l a n c e d   by  

t e n s i o n   in   t h e   w i r e   and  c a u s e s   t h e   t a k e - o f f  

r i n g   and   t u r n - b a c k   p u l l e y   7  t o   r e m a i n   in  a 

s u b s t a n t i a l l y   f i x e d   p o s i t i o n .   The  t a k e - o f f  

r i n g   6  r e s p o n d s   t o   an  i n c r e a s e   or  d e c r e a s e   i n  

w i r e   t e n s i o n   by  r o t a t i n g   in   one   d i r e c t i o n   o r  

t h e   o t h e r ,   as  r e q u i r e d ,   t o   r e s t o r e   d e s i r e d  

t e n s i o n ,   and  t h e   a c c u m u l a t o r   b l o c k  4   r e s p o n d s  

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

s p e e d   a n d   s p e e d   o f   t a k e - o f f   f r o m   t h e  

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

d o w n ,   as   r e q u i r e d ,   to   r e l e a s e   m o r e   or  l e s s  

w i r e   u n t i l   t he   s p e e d s   a r e   a g a i n   e q u a l .  

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

u s u a l l y   be  an  e q u a l   n u m b e r   of  t u r n s   of  w i r e   W 

on  t h e   d r a w   b l o c k   2  and  t h e   a c c u m u l a t o r   b l o c k  

4  ( a s   in   F i g u r e   4 ) ,   and   f o r   e a c h   t u r n   of   w i r e  

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

one   t u r n   t r a n s f e r r e d   f r o m   t h e   d r a w   b l o c k   t o  



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

wound   on  to   t h e   d r a w   b l o c k .  

In  t h e   p a s t   i t   h a s   b e e n   n e c e s s a r y   t o  

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

p o r t i o n   of   w i r e   was   c u t   o u t   and  t h e   e n d s   o f  

t h e   r e m a i n i n g   good   w i r e   c o n n e c t e d   t o g e t h e r   b y  

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

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

c u t t i n g   o u t   o f   a  s u b s t a n t i a l   l e n g t h   o f  

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

p r o c e s s i n g   l i n e .  

An  i n d e p e n d e n t   e l e c t r i c   m o t o r   10  f o r  

o v e r d r i v i n g   t h e   a c c u m u l a t o r   b l o c k   4  f o r   a  

p e r i o d   i s   c o u p l e d   t o   t h e   i n n e r   s h a f t   5,  a n d  

t h e   m o t o r   10  i n c o r p o r a t e s   a  b r a k e   11  f o r  

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

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

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

DW  ( i n d i c a t e d   by  t h i n n e r   l i n e s )   i s   d e t e c t e d   o n  

( o r   a p p r o a c h i n g )   t h e   d r a w   b l o c k  2 ,   t h e  

a c c u m u l a t o r   b l o c k   4  i s   o v e r d r i v e n   u n t i l   t h e  

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

b l o c k   t o   t h e   a c c u m u l a t o r   b l o c k   ( i . e . ,  

i n c r e a s i n g   t h e   n u m b e r   of  t u r n s   of  w i r e   on  t h e  

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

t u r n s   on  t h e   d r a w   b l o c k ,   as  in   F i g u r e   5 ) ,   t h e  



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

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

w i r e   W  i s   c u t   o u t   a n d   r e m o v e d   ( w i t h ,  

m e a n w h i l e ,   t h e   n u m b e r   of  t u r n s   of   w i r e   on  t h e  

d r a w   b l o c k   b u i l d i n g   up  a g a i n ,   as   in   F i g u r e   6 )  

and   t h e   e n d s   E  of  t h e   r e m a i n i n g   g o o d   w i r e  

c o n n e c t e d   t o g e t h e r   by  w e l d i n g   ( s e e   F i g u r e   7 ) ,  

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

a l l o w   i t   to   r e s u m e   f r e e   r o t a t i o n   a g a i n   on  t h e  

i n n e r   s h a f t   5 .  

I t   i s   o b v i o u s l y   n e c e s s a r y   t o   s t o p   t h e  

t a k e - o f f   f r o m   t h e   a c c u m u l a t o r   b l o c k  4   ( b y  

m e a n s   t o   be  d e s c r i b e d   p r e s e n t l y )   w h i l e   t h e  

a c c u m u l a t o r   b l o c k   i s   h e l d   s t a t i o n a r y ,   a n d   i t  

may  be  n e c e s s a r y   to   o v e r d r i v e   t h e   a c c u m u l a t o r  

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

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

d r a w   b l o c k   2  h a s   " a c c u m u l a t e d "   m o r e   t u r n s   o f  

w i r e   t h a n   i t   n o r m a l l y   c a r r i e s   ( c o m p a r e   F i g u r e  

7  w i t h   F i g u r e   4 ) ,   t h i s   o v e r d r i v i n g   of   t h e  

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

i s   a g a i n   an  e q u a l   n u m b e r   of   t u r n s   of   w i r e   W  o n  

t h e   d r a w   b l o c k   and  t h e   a c c u m u l a t o r   b l o c k  

( i . e . ,   a g a i n   as  in   F i g u r e   4 ) .  

The   t a k e - o f f   f r o m   t h e   a c c u m u l a t o r  

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



d r i v e n   r e e l   1 2 ,   i s   d r i v e n   by   i t s   o w n  

i n d e p e n d e n t   e l e c t r i c   m o t o r   13  t h r o u g h   a  

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

s p e e d   r a t i o   of   w h i c h   i s   e f f e c t e d   in   a c c o r d a n c e  

w i t h   t h e   n u m b e r   of  t u r n s   o f   w i r e   W  on  t h e  

a c c u m u l a t o r   b l o c k   4  as  s e n s e d   by  m a x i m u m   a n d  

m i n i m u m   m i c r o - s w i t c h e s   15,   16  r e s p e c t i v e l y .  

The  w i r e   W  i s  l e d   f r o m   t h e   a c c u m u l a t o r   b l o c k   4 

t o   t h e   r e e l   12  v i a   a  s w i v e l l i n g   g u i d e   p u l l e y  

17  and  a  s w i v e l l i n g   t r a v e r s i n g   p u l l e y   18  w i t h  

a  t r a v e r s i n g   d r i v e   19  ( n o t   d e t a i l e d   b e y o n d   i t s  

i n p u t   p u l l e y   20)   d e r i v e d   f r o m   t h e   r e e l   d r i v e  

13,   14 ,   a n d   a  r e l e a s a b l e   w i r e   c l a m p   21  i s  

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

17 ,   1 8 .  

T h e   r e f e r e n c e   t o   " i n d e p e n d e n t "  

e l e c t r i c   m o t o r s   (10  and  13)  f o r   o v e r d r i v i n g  

t h e   a c c u m u l a t o r   b l o c k   4  and  t h e   t a k e - o f f   o r  

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

i n d e p e n d e n t   of  t h e   d r i v e   f o r   t h e   d r a w   b l o c k   2  

( w h i c h   i s   m a t c h e d   f o r   s p e e d   t o   t h e   f e e d   of   t h e  

p r o c e s s i n g   l i n e )   bu t   a l s o   b e c u a s e ,   as  s h o w n   i n  

F i g u r e   3,  t h e   d r a w   b l o c k s   2  o f   a  p l u r a l i t y   o f  

d o u b l e   b l o c k   w i r e   a c c u m u l a t o r s   1  a r r a n g e d  

s i d e - b y - s i d e   ( e . g . ,   in   a  w i r e   g a l v a n i s i n g  

p l a n t )   c a n   be  d r i v e n   by  a  c o m m o n   e l e c t r i c  



m o t o r   8  t h r o u g h   c a r d a n   s h a f t s   22  and  w o r m  

r e d u c e r s   23 ,   and   t h e r e   may  be  r e d u c t i o n   g e a r  

24  b e t w e e n   t h e   m o t o r   8  and  t h e   f i r s t   of   t h e  

c a r d a n   s h a f t s   22.   A  c o n t r o l   c o n s o l e   25  f o r  

t h e   row  of   d o u b l e   b l o c k   w i r e   a c c u m u l a t o r s   1  i s  

a l s o   i n d i c a t e d   in  F i g u r e   3 .  



1.  A  d o u b l e   b l o c k   w i r e   a c c u m u l a t o r  

(1)   f o r   u s e   in   a  w i r e   p r o c e s s i n g   l i n e   and   i n  

w h i c h   a  d r a w   b l o c k   (2)  i s   s e c u r e d   t o   a  h o l l o w  

o u t e r   s h a f t   ( 3 ) ,   an  a c c u m u l a t o r   b l o c k   (4)   i s  

j o u r n a l l e d   on  an  i n n e r   s h a f t   (5)   f o r   f r e e  

r o t a t i o n   in   one   d i r e c t i o n   o n l y ,   a  t a k e - o f f  

r i n g   (6)   i s   f r e e l y   r o t a t a b l e   on  t h e   i n n e r  

s h a f t   (5)   b e t w e e n   t h e   d r a w   b l o c k   (2)   and   t h e  

a c c u m u l a t o r   b l o c k   (4)  and  c a r r i e s   a  t u r n - b a c k  

p u l l e y   ( 7 ) ,   a  m o t o r   (8 )   i s   p r o v i d e d   f o r  

d r i v i n g   t h e   h o l l o w   o u t e r   s h a f t   (3)  and   d r a w  

b l o c k   (2)   a t   t h e   p r o c e s s i n g   l i n e   s p e e d   in   t h e  

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

a c c u m u l a t o r   b l o c k   (4 )   i s   f r e e l y   r o t a t a b l e   o n  

t h e   i n n e r   s h a f t   ( 5 ) ,   and  m e a n s   (9)  i s   p r o v i d e d  

f o r   a p p l y i n g   t o r q u e   t o   t h e   t a k e - o f f   (6)   r i n g  

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

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

m e a n s   ( 1 0 )   f o r   o v e r d r i v i n g   t h e   a c c u m u l a t o r  

b l o c k   ( 4 )   f o r   a  p e r i o d ,   m e a n s   ( 1 1 )   f o r  

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

( 4 ) ,   a n d   m e a n s   ( 1 1 )   f o r   h o l d i n g   t h e  

a c c u m u l a t o r   b l o c k   (4)  s t a t i o n a r y   f o r   a  p e r i o d .  

2.  A  d o u b l e   b l o c k   w i r e   a c c u m u l a t o r  

as  in   C l a i m   1,  c h a r a c t e r i s e d   in   t h a t   t h e   m e a n s  



(10)  f o r   o v e r d r i v i n g   t h e   a c c u m u l a t o r   b l o c k   ( 4 )  

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

c o u p l e d   t o   t h e   i n n e r   s h a f t   ( 5 ) .  

3.  A  d o u b l e   b l o c k   w i r e   a c c u m u l a t o r  

as  i n   C l a i m   2,  c h a r a c t e r i s e d   i n   t h a t   t h e  

i n d e p e n d e n t   e l e c t r i c   m o t o r   (10)   i n c o r p o r a t e s   a 

b r a k e   ( 1 1 )   f o r   s t o p p i n g   r o t a t i o n   o f   t h e  

a c c u m u l a t o r  b l o c k   (4)   a n d   f o r   h o l d i n g   t h e  

a c c u m u l a t o r   b l o c k   (4)  s t a t i o n a r y   f o r  a   p e r i o d .  

4.  A  d o u b l e   b l o c k   w i r e   a c c u m u l a t o r  

as  in  a n y   o f   C l a i m s   1  to   3,  c h a r a c t e r i s e d   i n  

t h a t   a  t a k e - o f f   ( 1 2 )   f r o m   t h e   a c c u m u l a t o r  

b l o c k   i s   d r i v e n   by  i t s  o w n   i n d e p e n d e n t  

e l e c t r i c   m o t o r   ( 1 3 )   t h r o u g h   a  v a r i a b l e   s p e e d  

g e a r b o x   ( 1 4 ) ,   c o n t r o l   o f   t h e   s p e e d   r a t i o   o f  

w h i c h   i s  e f f e c t e d   in   a c c o r d a n c e   w i t h   t h e  

n u m b e r   of   t u r n s   of   w i r e   (W)  on  t h e   a c c u m u l a t o r  

b l o c k   (4)   as   s e n s e d   by  m a x i m u m   and   m i n i m u m  

m i c r o - s w i t c h e s   (15,   1 6 ) .  

5.  A  d o u b l e   b l o c k   w i r e   a c c u m u l a t o r  

as  in  C l a i m   4,  c h a r a c t e r i s e d   in  t h a t   t he   t a k e -  

o f f   i s   a  d r i v e n   r e e l   ( 1 2 )   and  t h e   w i r e   (W)  i s  

l ed   f r o m   t h e   a c c u m u l a t o r   b l o c k   (4)  to   t he   r e e l  

v i a   a  s w i v e l l i n g   g u i d e   p u l l e y   ( 1 7 )   a d j a c e n t  

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

t r a v e r s i n g   p u l l e y   (18)  w i t h   a  t r a v e r s i n g   d r i v e  



(19)   d e r i v e d   f r o m   t h e   r e e l   d r i v e   ( 1 3 ,   1 4 ) .  

6.  A  d o u b l e   b l o c k   w i r e   a c c u m u l a t o r  

as   i n   C l a i m   5,  c h a r a c t e r i s e d   i n   t h a t   a  

r e l e a s a b l e   w i r e   c l a m p   (21)   i s   p r o v i d e d   b e t w e e n  

t h e   t w o   p u l l e y s   ( 1 7 ,   1 8 ) .  

7.   A  p l u r a l i t y   of   d o u b l e   b l o c k   w i r e  

a c c u m u l a t o r s   (1)   as   in   a n y   one   o f   C l a i m s   1  t o  

6  a r r a n g e d   s i d e - b y - s i d e   and  c h a r a c t e r i s e d   i n  

t h a t   t h e   d r a w   b l o c k s   ( 2 )   a r e   d r i v e n   by  a  

c o m m o n   e l e c t r i c   m o t o r   (8)   t h r o u g h   c a r d a n  

s h a f t s   (22)   and  worm  r e d u c e r s   ( 2 3 ) .  
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