
European  Patent  Office  ©  Publication  number:  0  1 1 8   3 0 2  

Office  europeen  des  brevets  A 1  

©  EUROPEAN  PATENT  APPLICATION 

©  Application  number:  84301420.0  ©  Int.  CI.3:  B  66  D  3 /26  

@  Date  of  filing:  02.03.84 

©  Priority:  02.03.83  JP  31023/83  U  ©Applicant:  Elephant  Chain  Block  Company  Limited 
180,  Oaza-lwamuro 
Sayama-cho  Minamikawachi-gun  Osaka(JP) 

©  Date  of  publication  of  application: 
12.09.84  Bulletin  84/37  @  Inventor:  Fujikawa,  Masaru 

317-204,  2-cho,  Wakamatsudai 
©  Designated  Contracting  States:  Sakai-shi  Osaka(JP) 

BE  DE  FR  GB  NL 
©  Representative:  Szczuka,  Jan  Tymoteusz  et  al, 

Cruikshank  &  Fairweather  19  Royal  Exchange  Square 
Glasgow  G1  3AEScotland(GB) 

(s4)  Motor-driven  chain  block. 
©  A  motor-driven  chain  block  (1)  has  a  load  sheave  (6) 
supported  rotatably  between  a  pair  of  side  plates  (2,  3)  by  a 
load  sheave  shaft  (6a)  and  has  a  chain  guide  (8)  for  the  chain 
(7)  carried  on  the  load  sheave  (6).  The  chain  guide  (8)  is 
supported  rotatably  on  the  side  plates  (2,  3)  by  short 
cylindrical  support  shafts  (17,  18)  coaxial  with  the  load 
sheave  shaft  (6a)  and  is  provided  with  a  resilient  biasing 
means  for  biasing  the  chain  guide  (8)  to  its  neutral  position. 
A  switching  means  (23)  is  arranged  to  stop  the  drive  motor 
(4)  upon  rotation  of  the  chain  guide  (8)  away  from  its  neutral 
position. 
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T h i s   i n v e n t i o n   r e l a t e s   to   a  m o t o r - d r i v e n   c h a i n   b l o c k ,  

and  more   p a r t i c u l a r l y   to   a  m o t o r - d r i v e n   c h a i n   b l o c k   w h i c h  

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

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

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

p l a t e s   of   t h e   c h a i n   b l o c k   body   and   h a v i n g   a  l o a d   s h e a v e  

s h a f t   a t   t h e   o u t p u t   end   of   t h e   r e d u c t i o n   g e a r s ;   and  a  

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

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

G e n e r a l l y ,   t h i s   k i n d   of   m o t o r - d r i v e n   c h a i n   b l o c k   i s  

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

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

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

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

t h e   c h a i n   g u i d e ,   and   s u p p o r t e d   so  as  t o   be  v e r t i c a l l y  

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

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

t h e   c h a i n   g u i d e   so  as  to   n o r m a l l y   b i a s   t h e   c o n t r o l l e r  

d o w n w a r d l y .   The  c o n t r o l l e r ,   when  s t r u c k   by  a  s t o p   m e m b e r  

a t   one  end  of   t h e   c h a i n   o r   by  a  t w i s t e d   c h a i n   p o r t i o n ,   i s  

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

l i m i t   l e v e r   so  as  to   s t o p   an  e l e c t r i c   m o t o r   u s e d   to   d r i v e  

t h e   c h a i n .  

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

of   t h e   c h a i n   g u i d e   and   c o n t r o l l e r   r e s u l t s   i n t o   a  r e l a t i v e l y  

l a r g e   v e r t i c a l   e x t e r n a l   e x t e n t   of   t h e   c h a i n   b l o c k   and  i n  

t u r n  a   s u b s t a n t i a l   s e p a r a t i o n   b e t w e e n   a  s u s p e n s i o n   p o i n t   o f  

t h e   c h a i n   b l o c k   b o d y   and  t h e   l i f t i n g   h o o k   a t   t h e   c h a i n   e n d  

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

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

l i m i t e d .   In  a d d i t i o n   a  c o n t r o l l e r   m o u n t i n g   f r a m e   and  a  

p u s h - d o w n   s p r i n g   a r e   r e q u i r e d   to   o p e r a t e   t h e   l i m i t   s w i t c h  

w i t h   t h e   r e s u l t   t h a t   t h e   c h a i n   b l o c k   i s   made  up  of   a n  

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

c h a i n ,   when  o p e r a t e d ,   b r i n g s   w i t h   i t   i n t o   t h e   c h a i n   g u i d e  



a  f o r e i g n   o b j e c t ,   s u c h   as  mud,  o r   e n t e r s   t h e   c h a i n   g u i d e  

in  a  s e i z e d   c o n d i t i o n   of   t h e   c h a i n   l i n k s   c a u s e d   by  l a c k  

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

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

d a m a g e   o f   t h e   c h a i n   g u i d e   by  t h e   c h a i n .  

I t   i s   an  o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   t o   a v o i d  

o r   m i n i m i z e   o n e   o r   more   of  t h e   a b o v e   d i s a d v a n t a g e s .  

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

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

p l a t e s ,   a  l o a d   s h e a v e   j o u r n a l l e d   on  s a i d   s i d e   p l a t e s   a n d  

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

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

and  a r r a n g e d   to   r e s t r a i n   a  c h a i n   c a r r i e d   on  s a i d   l o a d  

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

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

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

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

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

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

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

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

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

Thus   w i t h   a  c h a i n   b l o c k   o f   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   no  n e e d   t o   d i s p o s e   t h e   c o n t r o l l e r   b e l o w   t h e  

c h a i n   g u i d e   as  i n   a  c o n v e n t i o n a l   c h a i n   b l o c k .   T h e  

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

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

t h e   e f f e c t i v e   l i f t i n g   r a n g e   o f   t h e   l o a d   h o o k   i s   m a x i m i s e d .  

When  t h e   c h a i n   g u i d e   i s   s t r u c k   by  a  c h a i n   s t o p   member   a t  

an  end  o f   t h e   c h a i n   upon   c o m p l e t i o n   o f   l i f t i n g   o r   l o w e r -  

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

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

f o r e i g n   o b j e c t ,   s u c h   as  mud,  e n t e r s   t o g e t h e r   w i t h   t h e  

c h a i n   i n t o   t h e   c h a i n   g u i d e   o r   t h e   c h a i n   l i n k s   e n t e r   t h e  

g u i d e   in   a  s e i z e d   c o n d i t i o n ,   t h e   g u i d e   can   r o t a t e  

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



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

o u t   of  t h e   m o t o r .  

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

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

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

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

F u r t h e r   p r e f e r r e d   f e a t u r e s   and  a d v a n t a g e s   of   t h e  

i n v e n t i o n   w i l l   a p p e a r   f rom  t h e   f o l l o w i n g   d e t a i l e d  

d e s c r i p t i o n   g i v e n   by  way  of   e x a m p l e s   o f   two  p r e f e r r e d  

e m b o d i m e n t s   i l l u s t r a t 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 .   1  i s   a  p a r t i a l l y   s e c t i o n e d   e l e v a t i o n   of  a  f i r s t  

m o t o r - d r i v e n   c h a i n   b l o c k   of   t h e   i n v e n t i o n ;  

F i g .   2  i s   a  t r a n s v e r s e   s e c t i o n a l   e l e v a t i o n   of   t h e  

c h a i n   b l o c k   o f   F i g .   1 ;  

F i g .   3  i s   a  d e t a i l   b o t t o m   v i e w   on  an  e n l a r g e d  

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

of   t h e   c h a i n   b l o c k   o f   F i g .   1 ;  

F i g .   4  i s   a  d e t a i l   s i d e   v i e w   of   a  s u p p o r t   m e m b e r  

f o r   a  g u i d e   r o l l e r   in   t h e   c h a i n   b l o c k   o f   F i g .   1 ;  

F i g .   5  i s   a  f r o n t   e l e v a t i o n   o f   t h e   s u p p o r t   m e m b e r  

of   F i g .   4 ;  

F i g .   6  i s   a  f r o n t   e l e v a t i o n   on  an  e n l a r g e d   s c a l e   o f  

a  h a n g e r   f o r   a  c h a i n   r e c e i v i n g   bag   o f   t h e   c h a i n   b l o c k   o f  

F i g .   1 ;  

F i g .   7  i s   a  d e t a i l   s i d e   e l e v a t i o n   o f   t h e   o p p o s i t e  

s i d e   to   t h a t   of  F i g .   2  s h o w i n g   a  b e a r i n g   h o u s i n g   of   t h e  

r e d u c t i o n   g e a r ;   a n d  

F i g .   8  i s   a  c o r r e s p o n d i n g   v i e w   o f   an  a l t e r n a t i v e  

s u p p o r t   member   to   t h a t   of   F i g .   4 .  

The  m o t o r - d r i v e n   c h a i n   b l o c k   o f   F i g .   1  c o m p r i s e s  

e s s e n t i a l l y   a  c h a i n   b l o c k   body  1  p r o v i d e d   w i t h   a  p a i r  

of  o p p o s e d   s i d e   p l a t e s   2  and  3  a t   a  p r e d e t e r m i n e d   s p a c i n g ,  

an  e l e c t r i c   m o t o r   4  o u t s i d e   one   s i d e - p l a t e   2,  and  a  

r e d u c t i o n   g e a r   m e c h a n i s m   5  o u t s i d e   t h e   o t h e r   s i d e   p l a t e  

3  and  a s s o c i a t e d   w i t h   t h e   m o t o r   4.  A  l o a d   s h e a v e   6  i s  

j o u r n a l l e d   to   t h e   s i d e   p l a t e s   2  and  3  and   h a s   a  l o a d  



s h e a v e   s h a f t   6a  c o n n e c t e d   t o   t h e   o u t p u t   end  o f   t h e  

r e d u c t i o n   g e a r   m e c h a n i s m   5.  A  c h a i n   g u i a e   8  h a s   a  c h a i n  

g u i d e   p a s s a g e   81  t s e e   F i g .   2)  f o r   r e s t r i c t i n g   f l o a t i n g -  

up  of  a  c h a i n   7  c a r r i e d   on  t h e   l o a d   s h e a v e   6 .  

A  m e a n s   f o r   t r a n s m i t t i n g   a  d r i v i n g   f o r c e   f r o m   t h e  

m o t o r   4  to   t h e   l o a d   s h e a v e   6  i s   so  c o n s t r u c t e d   t h a t   a n  

i n p u t   s h a f t   12  e x t e n d s   t h r o u g h   t h e   l o a d - s h e a v e   6  and  i s  

s u p p o r t e d   r o t a t a b l y   on  t h e   s i d e   p l a t e s   2  and  3  and   a  g e a r  

c o v e r   9  c o v e r i n g   t h e   r e d u c t i o n   g e a r s   5  v i a   b e a r i n g s   10  a n d  

11.   An  o u t p u t   s h a f t   41  o f   t h e   m o t o r   4  i s   d i s p o s e d   i n  

s e r i e s   w i t h   t h e   i n p u t   s h a f t   12  and  a b u t s   a t   one   end   a g a i n s t  

one   e n d   o f   i n p u t   s h a f t   12 ,   and  a  t r a n s m i s s i o n   c y l i n d e r   1 3  

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

12  and  41  to   d r i v i n g l y   c o n n e c t   t h e m ,   so  t h a t   r o t a t i o n   o f  

t h e   o u t p u t   s h a f t   41  i s   t r a n s m i t t e d   to   t h e   l o a d   s h e a v e   6 

t h r o u g h   t h e   r e d u c t i o n   g e a r   m e c h a n i s m   5 .  

The  r e d u c t i o n   g e a r   m e c h a n i s m   5  c o m p r i s e s   a  f i r s t  

g e a r   51  f i x e d   to   t h e   o u t e r   p e r i p h e r y   o f   i n p u t   s h a f t   1 2 ,  

a  s e c o n d   g e a r   52  and   a  t h i r d   g e a r   53  w h i c h   a r e   s u p p o r t e d  

to   an  i n t e r m e d i a t e   s h a f t   55,   and  a  f o u r t h   g e a r   5 4  

s u p p o r t e d   to   t h e   l o a d   s h e a v e   s h a f t   6a ,   t h e   i n t e r m e d i a t e  

s h a f t   55  b e i n g   s u p p o r t e d   r o t a t a b l y   b e t w e e n   t h e   s i d e   p l a t e  

3  and   t h e   g e a r   c o v e r   9  t h r o u g h   b e a r i n g s   14  a n d  1 5  

r e s p e c t i v e l y ,   t h e  . s e c o n d   g e a r   52  e n g a g i n g   w i t h   t h e   f i r s t  

g e a r   51  and  t h e   t h i r d   g e a r   53  w i t h   t h e   f o u r t h   g e a r   5 4 .  

A l s o ,   t h e   s e c o n d   g e a r   52  s c r e w t h r e a d e d l y   e n g a g e s   t h e  

i n t e r m e d i a t e   s h a f t   55  so  as  to   be  m o v a b l e   a x i a l l y  

t h e r e o f .   A  m e c h a n i c a l   b r a k e   16  f o r   t h e   s e c o n d   g e a r   5 2  

i s   i n t e r p o s e d   b e t w e e n   t h e   s e c o n d   and  t h i r d   g e a r s   52  a n d  

5 3 .  

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

s i d e   p l a t e s   2  and  3,  w i t h   s h o r t   c y l i n d r i c a l   s u p p o r t   s h a f t s  

17  and  18  c o a x i a l   w i t h   t h e   l o a d   s h e a v e   s h a f t   6a .   T h e  

c h a i n  g u i d e   8  i s   r o t a t a b l y   s u p p o r t e d   on  t h e   s u p p o r t   s h a f t s  

17  and  18 .   A  r e s i l i e n t   b i a s i n g   m e a n s   19  i s   p r o v i d e d   f o r  

b i a s i n g   t h e   c h a i n   g u i d e   8  i n t o   i t s   n e u t r a l   p o s i t i o n .   T h e  

c h a i n   b l o c k   b o d y   1  i s   a l s o   p r o v i d e d   w i t h   a  s w i t c h i n g  



means   2 0 .  f o r m e d   and   a r r a n g e d   to   be  a c t u a t e d   by  r o t a t i o n  

of   t h e   c h a i n   g u i d e   8  f rom  i t s   n e u t r a l   p o s i t i o n ,   so  as  t o  

s t o p   t h e   m o t o r   4 .  

The  c h a i n   g u i d e  ' 8   i s   r o u n d   in   i t s   u p p e r   h a l f   a n d  

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

as  in  F i g .   2.  The  s u p p o r t   s h a f t   17  and   18  a r e   m o u n t e d   i n  

t h r o u g h   b o r e s   80  in   r e s p e c t i v e   s i d e s   o f   c h a i n   g u i d e   8 .  

A  c h a i n   g u i d e   p a s s a g e   81  i s   p r o v i d e d   in   t h e   c h a i n   g u i d e   8 

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

of  c h a i n   g u i d e   8  and   c o m m u n i c a t e s   w i t h   t h e   t h r o u g h   b o r e s  

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

i n v e r t e d - U - s h a p e   p a t h .  

The  c h a i n   g u i d e   p a s s a g e   8 i ,   as  shown   in  F i g .   3,  i s  

p r o v i d e d   a t   i t s   o p e n   s i d e   w i t h   c h a i n   g u i d e   p a s s a g e  
c o n s t r i c t i o n s   82  and   83  w h i c h   a r e   g e n e r a l l y   c r u c i f o r m   i n  

s e c t i o n   and  t h r o u g h   w h i c h   t h e   c h a i n   7  p a s s e s   when  in   i t s  

p r o p e r ,   e x t e n d e d ,   a t t i t u d e   b u t   i s   o t h e r w i s e   r e s t r a i n e d .  

The  c o n s t r i c t i o n   82  g u i d e s   t h e   c h a i n   s e c t i o n   b e a r i n g   a t  

i t s   l o w e r   end   a  l o a d   hook   w h i l s t   t h e   o t h e r   c o n s t r i c t i o n  

83  g u i d e s   t h e   s e c t i o n   e x t e n d i n g   f r o m   c h a i n   r e c e i v i n g   b a g .  

A l s o ,   t h e   c h a i n   g u i d e   8,  as  s h o w n   in   F i g .   2,  i s  

p r o v i d e d   a t   one  s i d e   w a l l   w i t h   a  g u i d e   r o l l e r   s u p p o r t  

a p e r t u r e   84  in   w h i c h   a  g u i d e   r o l l e r   31  i s   m o u n t e d .   A 

s u p p o r t   member   30  r o t a t a b l y   s u p p o r t s   t h e   g u i d e   r o l l e r   3 1  

t h e r e i n   so  as  to   e x t e n d   i n t o   t h e   c h a i n   g u i d e   p a s s a g e   8 1  

and  i s   m o u n t e d   d e t a c h a b l y   on  t h e   one   s i d e   of  t h e   c h a i n  

g u i d e   8  and  s u p p o r t s   t h e  r e s i l i e n t   b i a s i n g   means   19.  A n  

e l o n g a t e   r e c e s s   85  i s   p r o v i d e d   a t   t h e   u p p e r   p o r t i o n   of   t h e  

o t h e r   s i d e   w a l l   o f   t h e   c h a i n   g u i d e   8  and   a  s t o p p e r   86 

m o u n t e d   a c r o s s   t h e   s i d e   p l a t e s   2  and   3  i s   d i s p o s e d   w i t h i n  

t h e   r e c e s s   85  f o r   c o o p e r a t i o n   t h e r e w i t h   to   l i m i t   t h e   r a n g e  

of  r o t a t i o n a l   m o v e m e n t   of   t h e   c h a i n   g u i d e   8 .  

The  s u p p o r t   member   30,  as  shown   in   F i g s .   4  and  5,  i s  

g e n e r a l l y   f r a m e - f o r m   and  t h e   g u i d e   r o l l e r   31  has   a  

c i r c u m f e r e n t i a l   c h a i n - g u i d i n g   g r o o v e   31a  and  i s   s u p p o r t e d  

r o t a t a b l y   b e t w e e n   a  p a i r  o f   o p p o s e d   s i d e   w a l l s   30a  of   t h e  

s u p p o r t   member   30  v i a   a  s h a f t   32.  T h e  s i d e   w a l l s   30a  a r e  



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

p r o j e c t i o n   30b  and  a  f u r t h e r   p r o j e c t i o n   30c  s p a c e d  

t h e r e f r o m   and   p r o j e c t i n g   l a t e r a l l y   t h e r e o f .   The  g u i d e  

r o l l e r   31  i s   i n s e r t e d   i n t o   t h e   s u p p o r t   a p e r t u r e   84  o f  

t h e   c h a i n   g u i d e   8  and   t h e n   t h e   s u p p o r t   member   30  i s   m o u n t e d  

d e t a c h a b l y   on  t h e   c h a i n   g u i d e   8  w i t h   t h e   a i d   o f   b o l t s   33  s o  

t h a t   t h e   c h a i n   7  i s   g u i d e d   by  t h e   g u i d e   g r o o v e   31a  o f   t h e  

g u i d e   r o l l e r   3 1 .  

The   b i a s i n g   m e a n s   19  i s   c o n v e n i e n t l y   in   t h e   f o r m   o f  

c o i l   s p r i n g s   19a   e a c h   c o m p r i s i n g   a  c o i l   of   r e s i l i e n t   w i r e  

r o d   w i t h   b o t h   e n d s   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   o f   t h e  

c o i l   i n   t h e   same  d i r e c t i o n .   A  r e t a i n i n g   m e m b e r   35  h a s  

p r o j e c t i o n s   35a  f a c i n g   t h e   p r o j e c t i o n s   30c  and   f o r   k e e p i n g  

t h e   c h a i n   g u i d e   8  in   i t s   n e u t r a l   p o s i t i o n   and  i s   m o u n t e d  

d e t a c h a b l y   on  t h e   s i d e   p l a t e s   2  and   3  by  m e a n s   o f   b o l t s  

36  a n d   3 7 .  

The   s p r i n g s   19a  a r e ,   as  shown   in  F i g .   4,  f i t t e d   a t  

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

p r o j e c t i o n   30b  of   t h e   s u p p o r t   member   30  w i t h   b o t h   e n d s  

a g a i n s t   o p p o s i t e   s i d e s   of   t h e   f u r t h e r   p r o j e c t i o n   30c  a n d  

t h e   r e t a i n i n g   p r o j e c t i o n   35a  in   s u c h   a  m a n n e r   t h a t   t h e   c o i l  

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

and  r e t a i n i n g   p r o j e c t i o n s   3 0 c ,   35a  t h e r e b e t w e e n   so  as  t o  

b i a s   t h e   c h a i n   g u i d e   8  n o r m a l l y   i n t o   i t s   n e u t r a l   p o s i t i o n .  

The  c h a i n   g u i d e   8  i s   p r o v i d e d   w i t h   a  s w i t c h i n g   m e a n s  

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

g u i d e   8,  f o r   e x a m p l e   t h r o u g h   an  a n g l e   of   80  o r   more   f r o m  

t h e   n e u t r a l   p o s i t i o n   and   t h e n   s t o p s   t h e   m o t o r   4.  T h e  

s w i t c h i n g   means   20 ,   as  shown  in   F i g .   3,  c o m p r i s e s   a  r a c k  

21  p r o v i d e d   in   t h e   l o w e r   p o r t i o n   o f   t h e   c h a i n   g u i d e   8,  a  

p i n i o n   22  e n g a g e a b l e   w i t h   t h e   r a c k   21,  and  a  l i m i t   s w i t c h  

23  c o n n e c t e d   to   t h e   p i n i o n   22  t h r o u g h   an  o p e r a t i n g   l e v e r  

24.   The  l i m i t   s w i t c h   23  i s   o f   a  r o t a r y   t y p e   and   e m p l o y s  

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

when  t h e   c h a i n   g u i d e   8  i s   i n   i t s   n e u t r a l   p o s i t i o n   as  s h o w n  

in   F i g .   2,  b o t h   t h e   s w i t c h e s   a r e   k e p t   on;   when  i t   r o t a t e s  

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



v i e w e d   in   F i g .   2,  t h e   f i r s t   s w i t c h   o n l y   i s   s w i t c h e d   o f f  

by  t h e   o p e r a t i n g   l e v e r   24;  and  when  i t   r o t a t e s   t h r o u g h  

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

s w i t c h   i s   s w i t c h e d   o f f .  

I n c i d e n t a l l y ,   t h e   f i r s t   and  s e c o n d   s w i t c h e s   a r e   n o t  

shown  in   t h e   d r a w i n g s   b u t   t h e   f i r s t   s w i t c h   and  l i f t i n g  

c o n t a c t   a r e   c o n n e c t e d   to  two  l i n e s   of   t h e   t h r e e - p h a s e  

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

and  l o w e r i n g   c o n t a c t   a r e   c o n n e c t e d   to   a  d i f f e r e n t   t w o  

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

A l s o ,   t h e   h o l d i n g   member   35  h a s   a  m o u n t i n g   p o r t i o n  

35b  f o r   a  c o v e r   38  c o v e r i n g   a b o v e   t h e   o u t e r   p e r i p h e r y  

of  l o a d   s h e a v e   6  and  a  s u p p o r t   p o r t i o n   35c  f o r   a  h a n g e r   39  

s u p p o r t i n g   t h e   c h a i n   r e c e i v i n g   b a g   2 7 .  

In  more   d e t a i l ,   t h e   c o v e r   m o u n t i n g   p o r t i o n   35b  i s  

f o r m e d   of   a  p r o j e c t i o n   c r a n k e d   i n w a r d l y   f rom  t h e   u p p e r  

p o r t i o n   of   r e t a i n i n g   member   35  in   a  s t e p p e d   m a n n e r   a n d  

h a v i n g   a  t h r e a d e d   b o r e   35d,   so  t h a t   t h e   c o v e r   38  c o n t a c t s  

a t   one  end  w i t h   t h e   o u t s i d e   o f   m o u n t i n g   p o r t i o n   35b  and  a  

c l a m p i n g   s c r e w   40  s c r e w t h r e a d e d l y   e n g a g e s   t h e   t h r e a d e d  

b o r e   40  f o r   s e c u r i n g   one  s i d e   e d g e   of   s a i d   c o v e r   38.  T h e  

c o v e r   38  has   a t   i t s   o t h e r   s i d e   e d q e   a  r o l l e d   p o r t i o n   3 8 a  

w h i c h   i s   f i x e d l y   f i t t e d   o n t o   one  c o n n e c t i n g   r o d   25  o f  

t h e   s i d e   p l a t e s   2  and  3  a t   t h e   o p p o s i t e   s i d e   f r o m   t h e  

h o l d i n g   member   35,  t h e r e b y   c o v e r i n g   t h e   w h o l e   of  t h e  

c h a i n   g u i d e   8 .  

The  r e t a i n i n g   p o r t i o n   35c  o f   t h e   h a n g e r   39  i s  

p r o v i d e d   a t   an  i n t e r m e d i a t e   p o r t i o n   w i t h   a  t h r e a d e d   b o r e  

35e  and  t h e   h a n g e r   39  c o n t a c t s   t h e   o u t s i d e   of   t h e  

r e t a i n i n g   p o r t i o n   35c  and  a  c a m p i n g   s c r e w   26  e n g a g e s   t h e  

t h r e a d e d   b o r e   35e ,   to   s u p p o r t   t h e   h a n g e r   3 9 .  

The  h a n g e r   39,  as  shown  in   F i g .   6,  i s   p r o v i d e d   a t   a n  

u p p e r   p o r t i o n   w i t h   an  i n s e r t i o n   b o r e   39a  f o r   t h e   c l a m p i n g  

s c r e w   26  and  a t   b o t h   l e n g t h w i s e   e n d s   w i t h   g e n e r a l l y   L -  

s h a p e d   o p e n   u p w a r d l y   s u p p o r t   b o r e s  3 9 b   w h i c h   r e t a i n   t w o  

s u s p e n s i o n   m e m b e r s   28,  s u c h   as  c h a i n s ,   a t t a c h e d   to   o n e  

end  of  t h e   u p p e r   s i d e   o f   t h e   c h a i n   r e c e i v i n g   bag  27,  t w o  



f u r t h e r   s u s p e n s i o n   m e m b e r s   28  b e i n g   a t t a c h e d   t o   t h e   o t h e r  

end  o f   u p p e r   s i d e   of   c h a i n   r e c e i v i n g   b a g   2 7 , b e i n g  

s u s p e n d e d   f r o m   t h e   l o w e r   e n d s   o f   s i d e   p l a t e s   2  and  3  o n  

s u p p o r t s   2 9 ,   so  as  to   h a n g   t h e   b a g   27  b e l o w   t h e   s i d e  

p l a t e s   2  a n d   3.  T h u s ,   t h e   h o l d i n g   member   35  i s   u s e d  

b o t h   t o   m o u n t   t h e   c o v e r   38  and   t o   s u p p o r t   t h e   c h a i n   r e c e i v -  

i n g   b a g   2 7 ,   t h e r e b y   m a k i n g   t h e   c h a i n   b l o c k   r e l a t i v e l y  

s i m p l e   in   c o n s t r u c t i o n   and   e a s y   to   a s s e m b l e .  

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

s u p p o r t   s h a f t   17  and   18  a r e   i n t e g r a l   w i t h   c y l i n d r i c a l  

b e a r i n g   h o u s i n g s   60  and   70  h a v i n g   a t   t h e i r   i n n e r  

p e r i p h e r i e s   t h e   b e a r i n g s   11  and   12  f o r   t h e   l o a d   s h e a v e  

6  r e s p e c t i v e l y ,   in   o t h e r   w o r d s ,   t h e   h o u s i n g s   60  and   7 0  

a r e   f i t t e d   and  f i x e d   i n t o   t h r o u g h   b o r e s   2a  and   3a  i n  

t h e   s i d e   p l a t e s   2  and   3  and  p r o j e c t   a t   t h e i r   i n n e r   e n d s  

6 1 , 7 1   i n w a r d l y   o f   t h e   s i d e   p l a t e s   2  and   3 . s o   t h a t   t h e  

s u p p o r t   s h a f t s   17  and   18  a r e   i n t e g r a l   w i t h   s a i d  

p r o j e c t i n g   i n n e r   e n d s   61  and   7 1 .  

One  b e a r i n g   h o u s i n g   60  p r o j e c t s   a t   one   a x i a l   e n d  

o u t w a r d l y   f r o m   t h e   s i d e   p l a t e   2  to   f o r m   a  p r o j e c t i o n  

6 2  s o   t h a t   t h e   b e a r i n g   63  i s   d i s p o s e d   a t   t h e   i n n e r   s u r f a c e  

of   t h e   p r o j e c t i o n   62  and  s e r v e s   a l s o   to   s u p p o r t   t h e   i n p u t  

s h a f t   1 2 ,   and  t h e   o t h e r   b e a r i n g   h o u s i n g   70,   as  shown  i n  

F i g .   7,  i s   p r o v i d e d   a t   t h e   o u t e r   p e r i p h e r y   i n t e g r a l l y  

w i t h   an  a b u t t i n g   p o r t i o n   72  a g a i n s t   t h e   s i d e   p l a t e   3 ,  

t h e   a b u t t i n g   p o r t i o n   72  b e i n g   p r o v i d e d   i n t e g r a l l y   w i t h   a  

c y l i n d r i c a l   b o t t o m   s u p p o r t   p o r t i o n   73  f o r   s u p p o r t i n g   t h e  

b e a r i n g   14  of   t h e   i n t e r m e d i a t e   s h a f t   55  and   w i t h   a  

m o u n t i n g   p o r t i o n   74  f o r   t h e   s t o p p e r   p i n   86  to   r e s t r i c t   t h e  

r a n g e   o f   a n g u l a r   m o v e m e n t  o f   t h e   c h a i n   g u i d e   8 .  

T h u s   t h e   b e a r i n g   h o u s i n g s   60  and  70  t o g e t h e r   s u p p o r t  

t h e   c h a i n   g u i d e   8  and  b e a r i n g s   1 0 , 1 1 , 6 3   and   14,   t h e r e b y  

e n a b l i n g   t h e   l o a d   s h e a v e   6,  c h a i n   g u i d e   8,  i n p u t   s h a f t  

41  and   i n t e r m e d i a t e   s h a f t   55  to   m a i n t a i n   p r o p e r  

c o n c e n t r i c i t y .  

In  a d d i t i o n ,   t h e   h o u s i n g   70  i s   p r o v i d e d   w i t h  

m o u n t i n g   b o r e s   75  f o r   f i x i n g   t h e r e o f   to   t h e   s i d e   p l a t e   3 



w i t h   t h e   a i d   o f   s e t   s c r e w s   76,  and   an  o i l   s e a l   77  f o r  

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

f rom  t h e   g e a r   b o x .  

In  t h e   a b o v e d e s c r i b e d   c h a i n   b l o c k ,   when  t h e   c h a i n  

7  i s   s m o o t h l y   g u i d e d   t h r o u g h   t h e   g u i d e   b o r e   81  i n  

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

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

8  i s   s u b j e c t e d   to   no  t o r q u e   and  m a i n t a i n e d   in   i t s   n e u t r a l  

p o s i t i o n .  

H o w e v e r ,   in   an  a b n o r m a l   c a s e   w h e r e   a  f o r e i g n   o b j e c t ,  

s u c h - a s   mud,  a t t a c h e d   to   t h e   c h a i n   e n t e r s   t h e   c h a i n  

g u i d e   8  and  s u b j e c t s   t h e  c h a i n   to   a  r e s i s t a n c e   a g a i n s t  

m o v e m e n t   in   e x c e s s   of   a  p r e d e t e r m i n e d   v a l u e ,   t h e   c h a i n  

g u i d e   8  r o t a t e s   c l o c k w i s e   or   c o u n t e r c l o c k w i s e   c o r r e s p o n d -  

ing   to   e i t h e r   c h a i n   l i f t i n g   or   l o w e r i n g   w i t h o u t   p l a y  

w i t h   r e s p e c t   to   t h e   s u p p o r t   s h a f t s   17  and   18  a t   t h e  

b e a r i n g   h o u s i n g s   60  and  70  so  t h a t   t h e   s w i t c h i n g   m e a n s  

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

m o t o r   4,  t h u s   r e l i a b l y   p r e v e n t i n g   a  b r e a k d o w n   of   c h a i n  

g u i d e   8  o r   b u r n i n g   o u t   of  t h e   m o t o r   4.  A l s o ,   i n  

a n o t h e r   a b n o r m a l   c a s e   w h e r e   t h e   a d j a c e n t   l i n k s   of   t h e  

c h a i n   7  e n t e r   t h e   c h a i n   g u i d e   p a s s a g e   8 1  i n   a  s e i z e d  

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

f r i c t i o n a l   h e a t   g e n e r a t i o n   or   by  r u s t i n g ,   t h e   c h a i n  

g u i d e   8  i s   s u b j e c t e d   to   a  r o t a t i o n a l   f o r c e   and   t h e   l i m i t  

s w i t c h   23  a c t u a t e d   i m m e d i a t e l y   to   s t o p   t h e   m o t o r   4 .  

In  b r i e f ,   t h e   c h a i n   g u i d e   8,  when  t h e   c h a i n   7  t r a v e l l i n g  

i n t o   t h e   g u i d e   b o r e   81  i s   s u b j e c t e d   to   a  r e s i s t a n c e  

a g a i n s t   i t s   n o r m a l   o p e r a t i o n ,   i s   r o t a t e d   by  a  r o t a t i o n a l  

f o r c e   r e s u l t i n g   f rom  t h e   r e s i s t a n c e   and   a c t u a t e s   t h e  

l i m i t   s w i t c h   23  i m m e d i a t e l y   to   s t o p   t h e   m o t o r   4 .  

I n c i d e n t a l l y ,   when  t h e   c h a i n   7  d u r i n g   t h e   n o r m a l  

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

hook   a b u t s   a g a i n s t   t h e   edge   of   c h a i n   g u i d e   b o r e   81  a t  

t h e   l o w e r   s u r f a c e   of   c h a i n   g u i d e   8,  t h e   c h a i n   g u i d e   8 

r o t a t e s   c l o c k w i s e   in   F i g .  2   to   t u r n   o f f   t h e   f i r s t   s w i t c h  

a t   t h e   l i m i t   s w i t c h   23,  t h e r e b y   s t o p p i n g   t h e   m o t o r   4  a n d  



t h e   l i f t i n g   o p e r a t i o n   o f   c h a i n   b l o c k .  

On  t h e   c o n t r a r y ,   when  t h e   c h a i n   7  i s   l o w e r e d ,   t h e  

s t o p   m e m b e r   t h e r e o f   in   t h e   c h a i n   a c c o m m o d a t i n g   b a g   2 7  

comes   o u t   t h e r e f r o m   t o   a b u t   a g a i n s t   t h e   e d g e   o f   g u i d e  

b o r e   81  so  t h a t   t h e   c h a i n   g u i d e   8  r o t a t e s   c o u n t e r c l o c k w i s e  

to  t u r n   o f f   t h e   s e c o n d   s w i t c h   to   t h e r e b y   s t o p   t h e   m o t o r   4 

and  t h e   l i f t i n g   o p e r a t i o n   o f   c h a i n   b l o c k .  

I f   t h e   b i a s i n g   s p r i n g   19a  s h o u l d   be  b r o k e n ,   i t   c a n  

be  r e n e w e d   by  f i r s t   r e m o v i n g   t h e   m o u n t i n g   b o l t s   36  and  37  

f r o m   t h e   s i d e   p l a t e s   2  and   3  t o   t a k e   o u t   t h e   r e t a i n i n g  

m e m b e r   35  t h e r e f r o m   and  u n s c r e w i n g   t h e   f i x i n g   b o l t s   3 3  

by  u s e   o f   a  s p a c e   b e t w e e n   t h e   s i d e   p l a t e s   2  and   3  t o  

r e m o v e   t h e   s u p p o r t   member   .30  f r o m   t h e   c h a i n   g u i d e   8  to   t h e  

e x t e r i o r .   T h u s ,   t h e   b r o k e n   s p r i n g   19a  i s   r e n e w a b l e  

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

At  t h e   s a m e   t i m e ,   t h e   g u i d e   r o l l e r   31  can   be  i n s p e c t e d   o r  

r e n e w e d .  

In   a d d i t i o n ,   in   t h e   a b o v e   e m b o d i m e n t ,   t h e   p r o j e c t i o n s  

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

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

31,  b u t   may  a l t e r n a t i v e l y   be  f o r m e d   s e p a r a t e l y   f r o m   t h e  

b e a r i n g   p o r t i o n   as  shown  in   F i g .   8.  In  t h i s   c a s e ,   w h e n  

e a c h   p r o j e c t i o n   30b  i s   p r o v i d e d   o u t s i d e   t h e   s i d e   w a l l   3 0 a ,  

t h a t   i s ,   a t   t h e   r e t a i n i n g   m e m b e r   35  s i d e ,   e a c h   p r o j e c t i o n  

30b  and  e a c h   s p r i n g   19a  n e e d   n o t   be  i n s e r t e d   i n t o   t h e  

i n s e r t i o n   b o r e   84  of   t h e   c h a i n   g u i d e   8,  t h e r e b y   e n a b l i n g  

t h e   i n s e r t i o n   b o r e   84  t o   be  made  s m a l l e r   to   r e s u l t   i n   t h a t  

t h e   s u p p o r t   member   30  i s   m o u n t a b l e   to   a  s m a l l - s i z e d   c h a i n  

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

A l s o ,   t h e   s w i t c h i n g   m e a n s   20  i s   n o t   l i m i t e d   t o   t h a t  

d e s c r i b e d   a b o v e   and  v a r i o u s   m e a n s   may  be  u s e d   t o   d e t e c t  

e x c e s s i v e   r o t a t i o n   of   t h e   c h a i n   g u i d e   8  and  a c t u a t e   t h e  

l i m i t   s w i t c h   2 3 .  

In  a d d i t i o n ,   in   t h e   a b o v e   d e s c r i p t i o n ,   t h e   m o t o r   4 

i s   p r o v i d e d   l a t e r a l l y   of   t h e   l o a d   s h e a v e   6,  b u t   c o u l d   o f  

c o u r s e   be   d i s p o s e d   a b o v e   i t .  

- A s   may  be  s e e n   f r o m   t h e   a b o v e   in  t h e   a b o v e d e s c r i b e d  



c h a i n   b l o c k   of  t h e   i n v e n t i o n   t h e r e   i s   no  n e e d   to   d i s p o s e  

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

so  t h a t   t h e   s p a c i n g   b e t w e e n   t h e   c h a i n   b l o c k   s u s p e n s i o n  

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

be  k e p t   as  s m a l l   as  p o s s i b l e   and  t h e   l i f t i n g   r a n g e   of  t h e  

l o a d i n g   hook  k e p t   as  l a r g e   as  p o s s i b l e .   A l s o ,   t h e  

s w i t c h i n g   means   r e l i a b l y   o p e r a t e s   by  r o t a t i o n   of  t h e  

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

or   l o w e r i n g   t h e   c h a i n ,   and  e v e n   when  a  f o r e i g n   o b j e c t ,  

s u c h   as  mud,  e n t e r s   t h e   c h a i n   g u i d e   or   a d j a c e n t   c h a i n  

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

r o t a t e s   and  a c t u a t e s   t h e   s w i t c h i n g   m e a n s   to   s t o p   t h e  

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

or  b u r n i n g   o u t   of   t h e   m o t o r .  

M o r e o v e r ,   s i n c e   t h e   c h a i n   g u i d e   can   r o t a t e   w i t h o u t  

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

s w i t c h i n g   means   i s   r e l i a b l y   a c t u a t e d   to   s t o p   t h e   m o t o r .  



1.  A  m o t o r - d r i v e n   c h a i n   b l o c k   c o m p r i s i n g   a  c h a i n   b l o c k  

b o d y   (1)  h a v i n g   a  p a i r   of   s i d e   p l a t e s   ( 2 , 3 )   a  l o a d   s h e a v e  

(6)  j o u r n a l l e d   on  s a i d   s i d e   p l a t e s   ( 2 , 3 )   and  h a v i n g   a  l o a d  

s h e a v e   s h a f t   (6a)  d r i v i n g l y   c o n n e c t e d   to   a  m o t o r   (4)  a n d  

a  c h a i n   g u i d e   (8)  h a v i n g   a  c h a i n   g u i d e   p a s s a g e   (81)  f o r m e d  

and  a r r a n g e d   to   r e s t r a i n   a  c h a i n   (7)  c a r r i e d   on  s a i d   l o a d  

s h e a v e   (6)  a g a i n s t   f l o a t i n g   up  c h a r a c t e r i s e d   by  s a i d  
. 

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

s u p p o r t   s h a f t   m e a n s   ( 1 7 , 1 8 )   c o a x i a l   w i t h   s a i d   l o a d   s h e a v e  

s h a f t   ( 6 a ) ,   s a i d   c h a i n   g u i d e   (8)  b e i n g   r o t a t a b l y   s u p p o r t e d  

on  s a i d   s u p p o r t   s h a f t   m e a n s   ( 1 7 , 1 8 )   and  b e i n g   p r o v i d e d   w i t h  

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

s a i d   c h a i n   g u i d e   (8)  to   a  n e u t r a l   p o s i t i o n   t h e r e o f ,   a n d  

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

(23)  f o r m e d   and  a r r a n g e d   f o r   o p e r a t i o n   so  as  to   s t o p   s a i d  

m o t o r   (4)  upon   r o t a t i o n   o f   s a i d   c h a i n   g u i d e   (8)  f rom  t h e  

n e u t r a l   p o s i t i o n .  

2.  A  c h a i n   b l o c k   a c c o r d i n g   t o   c l a i m   1,  w h e r e i n   i s  

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

b l o c k   b o d y   (1)  a  r e t a i n i n g   member   (35)  e n g a g e a b l e   w i t h  

s a i d   r e s i l i e n t   b i a s i n g   m e a n s   (19)  so  t h a t   s a i d   b i a s i n g  

means   (19)  h o l d s   s a i d   c h a i n   g u i d e   (8)  in   i t s   n e u t r a l   p o s i -  

t i o n .  

3.  A  c h a i n   b l o c k   a c c o r d i n g   to   c l a i m   1  o r   c l a i m   2 ,  

w h e r e i n   s a i d   c h a i n   b l o c k   b o d y   (1)  i s   p r o v i d e d   w i t h   a  

c o v e r   (38)  f o r   c o v e r i n g   t h e   o u t s i d e   of   s a i d   c h a i n   g u i d e  

(8)  and  a  c h a i n   a c c o m m o d a t i n g   bag   (27)  w h i c h   a c c o m m o d a t e s  

t h e   f r e e   end  of  s a i d   c h a i n   (7)  c a r r i e d   on  s a i d   l o a d  

s h e a v e  ( 6 )   and  has   s u p p o r t   m e m b e r s   (28)  f o r   h a n g i n g   s a i d  

c h a i n   a c c o m m o d a t i n g   bag   (27)  f r o m   s a i d   c h a i n   b l o c k   b o d y  

( 1 ) 1  s a i d   r e t a i n i n g   m e m b e r   (35)  h a v i n g   a  m o u n t i n g   p o r t i o n  

f o r   s a i d   c o v e r   (38)  and   a  s u p p o r t   p o r t i o n   (39)  f o r   s a i d  

h a n g i n g   m e m b e r s   ( 2 8 ) .  



4.  A  c h a i n   b l o c k   a c c o r d i n g   to   a n y  o n e   of   c l a i m s   1  t o  

3  w h e r e i n   s a i d   c h a i n   g u i d e   (8)  i s   p r o v i d e d   w i t h   a  s u p p o r t  

member   (30)  w h i c h   r o t a t a b l y   s u p p o r t s   a  g u i d e   r o l l e r   ( 3 1 )  

w h i c h   p r o j e c t s   i n t o   s a i d   c h a i n   g u i d e   p a s s a g e   ( 8 1 ) ,  

s a i d   s u p p o r t   member   (30)  s u p p o r t i n g   s a i d   r e s i l i e n t  

b i a s i n g   m e a n s   (19)  and  b e i n g   d e t a c h a b l y   m o u n t e d   w i t h  

r e s p e c t   to   s a i d   c h a i n   g u i d e   ( 8 ) .  

5.  A  c h a i n   b l o c k   a c c o r d i n g   to   a n y  o n e   o f   c l a i m s   1  to   4 ,  

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

b e a r i n g   h o u s i n g   ( 6 0 , 7 0 )   s u p p o r t i n g   s a i d   l o a d   s h e a v e   ( 6 ) ,  

s a i d   b e a r i n g   h o u s i n g s   ( 6 0 , 7 0 )   p r o j e c t i n g   a t   t h e i r   i n n e r  

e n d s   ( 6 1 , 7 1 )   i n w a r d l y   of   s a i d   s i d e   p l a t e s   ( 2 , 3 )   a n d  

t o w a r d s   e a c h   o t h e r ,   s a i d   p r o j e c t i n g   p o r t i o n s   ( 6 1 , 7 1 )  

p r o v i d i n g   s a i d   s u p p o r t   s h a f t   means   ( 1 7 , 1 8 )   f o r   s u p p o r t i n g  

s a i d   c h a i n   g u i d e   ( 8 ) .  
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