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©  Hoist. 
  The  present  invention  relates  to  a  hoist  having  a  drive 
shaft  4  rotatably  mounted  inside  a  tubular  shaft  3  having  a 
load  sheave  2  and  transmits  a  driving  force  from  the  drive 
shaft  4 to  the  load  sheave  2  through  a  reduction  gear  means  5. 
According  to  the  present  invention  the  drive  shaft  4  is  pro- 
vided  at  the  outer  periphery  of  one  axial  end  with  a  first  gear 
51  formed  integrally  therewith,  the  first  gear  51  having  at  its 
axially  inward  portion  a  flange  42  connected  directly  thereto 
and  extended  radially  outwardly  of  the  drive  shaft  4. 



T h i s   i n v e n t i o n   r e l a t e s   t o   a  h o i s t ,   and  more  p a r t i c u l a r l y  

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

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

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

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

a x i a l   end   of   t h e   t u b u l a r   s h a f t ,   and  a  r e d u c t i o n   g e a r   m e c h -  

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

f o u r t h   g e a r 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  

d r i v e   s h a f t   t o   t h e   t u b u l a r   s h a f t .  

C o n v e n t i o n a l   h o i s t s   of   t h e   a b o v e   t y p e   have   t h e   f i r s t   g e a r  
of  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   f o r m e d   a t   t h e   o u t e r   p e r i p h -  

e r y   of   one  of   t h e   p r o j e c t i n g   s h a f t s   on  t h e   d r i v e   s h a f t ,  

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

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

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

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

s i d e   w a l l   of   a  g e a r   box  f i x e d   o u t s i d e   t h e   s i d e   p l a t e   s o  

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

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

f o u r t h   g e a r s .  

In  a  known  d e v i c e ,   as  shown  in   F i g .   3,  a  f i r s t   g e a r   G1  o f  

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

p r o j e c t i n g   s h a f t  P   of  a  d r i v e   s h a f t  D   i s   made  l a r g e r   i n  

d i a m e t e r   t h a n   t h e   d r i v e   s h a f t   D;  a  s t o p   means   or   s h o u l d e r  

S  i s   f o r m e d   a t   t h e   a x i a l l y   i n w a r d   end  of  t h e   l a r g e r   d i a m -  

e t e r   p r o j e c t i n g   s h a f t  P   f o r   a b u t m e n t   w i t h   t h e   a x i a l l y  

o u t w a r d   end  of  t h e   t u b u l a r   s h a f t   C,  and  a  p l u r a l i t y   o f  

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

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

t h e r e o f .   A  s e c o n d   g e a r   G2  i s  e n g a g e a b l e   w i t h   t h e   f i r s t  

g e a r   G1  and  a  f o u r t h   g e a r   G 4  h a s   a  s p l i n e d   c o n n e c t i o n   w i t h  

t he   t u b u l a r   s h a f t   C,  a  s n a p   r i n g  L   b e i n g   m o u n t e d   on  t h e  

t u b u l a r   s h a f t  C   to   r e t a i n   t h e   f o u r t h   g e a r   G4  a g a i n s t  

a x i a l l y   o u t w a r d   movement   f r o m   t h e   t u b u l a r   s h a f t   C .  



I t   i s   d e s i r a b l e   t h a t   t h e   h o i s t   s h o u l d   be  l i g h t w e i g h t   a n d  

s m a l l   in   s i z e .   For   t h i s   p u r p o s e ,   t h e   d r i v i n g   s h a f t   a n d  

t u b u l a r   s h a f t   n e e d   t o   be  r e d u c e d   in  d i a m e t e r .   The  f i r s t  

g e a r   G1  w h i c h   i s   f o r m e d   on  t h e   d r i v i n g   s h a f t  D   by  c u t t i n g  

t h e r e i n t o ,   i s   h o w e v e r   r e d u c e d   in   s t r e n g t h   when  t h e   d r i v -  

ing   s h a f t  D   i s   of  r e l a t i v e l y   s m a l l   d i a m e t e r   so  t h a t   t h e  

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

A c c o r d i n g l y   i t   h a s   n o t   b e e n   p o s s i b l e   to   r e d u c e   t h e   d i a m -  

e t e r   of  t h e   d r i v e   s h a f t  D   b e y o n d   a  p r e d e t e r m i n e d   l i m i t .  

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

or  m a c h i n i n g   e x t e n d   a x i a l l y   i n w a r d l y   of   t h e   d r i v e   s h a f t   D 

b e y o n d   t h e   s h o u l d e r  S   so  t h a t   t h e   a x i a l l y   o u t w a r d   end  o f  

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

d r i v e   s h a f t   D .  

T h e r e f o r e ,   when  t h e   d r i v e   s h a f t  D   r o t a t e s   r e l a t i v e   t o   t h e  

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

p e r i p h e r a l   s u r f a c e   of   t h e   t u b u l a r   s h a f t   C  t o   c a u s e   a  b a c k -  

l a s h   of  t h e   t u b u l a r   s h a f   C,  w h e r e b y   t h e   t u b u l a r  s h a f t  C   i s  

d i f f i c u l t   t o   r o t a t e   s m o o t h l y .  

A l s o ,   t h e   c o n v e n t i o n a l   h o i s t   l o c k s   in   p o s i t i o n   t h e   f o u r t h  

g e a r   G4  by  m e a n s   of   t h e   s n a p   r i n g   L,  w h e r e b y   t h e   a f o r e s a i d  

s n a p   r i n g  L   and  an  a n n u l a r   g r o o v e  b   h a v e   t o   be  p r o v i d e d  

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

ing   c o s t .  

I t   i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   t o   a v o i d   or   m i n i -  

mize   one  or   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   i s   c h a r a c t e r i z e d   in   t h a t   t h e   f i r s t  

g e a r   f o r m e d   on  a  p r o j e c t i n g   s h a f t   of  t h e   d r i v e   s h a f t   i s  

f o r m e d   m a i n l y   by  c o l d   f o r g i n g   and  i s   p r o v i d e d   a t   t h e   a x -  

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

t h e r e t o   and  e x t e n d s   r a d i a l l y   o u t w a r d l y   of   t h e   d r i v e   s h a f t  

t h e r e b y   t o   e n g a g e   t h e   end  f a c e   of   t h e   t u b u l a r   s h a f t   t o  

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



Thus  t h e   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  h o i s t   h a v i n g   a  f r a m e  

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

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

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

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

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

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

and  a r r a n g e d   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   s a i d  

d r i v e   s h a f t   t o   s a i d  t u b u l a r   s h a f t   c h a r a c t e r i s e d   in   t h a t  

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

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

s h a f t   and  i s   p r o v i d e d   a t   i t s   a x i a l l y   i n w a r d   end   w i t h   a  

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

f o r   e n g a g e m e n t   w i t h   t h e   a d j a c e n t   a x i a l l y   o u t w a r d   end  o f  

s a i d   t u b u l a r   s h a f t   so  as  t o   r e s t r a i n   s a i d   d r i v e   s h a f t   a g a i n -  

s t   a x i a l   m o v e m e n t .  

T h u s , t h e   f i r s t   g e a r   in  t h e   h o i s t   of  t h e   i n v e n t i o n   i s   n o t  
f o r m e d   by  c u t t i n g   as  i s   c o n v e n t i o n a l   b u t   i n s t e a d   by  m e a n s  

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

and  r e i n f o r c e d   by  t h e   f l a n g e ,   t h e r e b y   m a i n t a i n i n g   a d e q u a t e  

s t r e n g t h   e v e n   when  t h e   d r i v e   s h a f t   i s   of   r e d u c e d   d i a m e t e r .  

A l s o ,   t h e   f l a n g e   s e r v e s   as  a  s t o p   means   f o r   t h e   t u b u l a r  

s h a f t ,   so  t h a t   t h e   p r o j e c t i n g   s h a f t   n e e d   n o t   be  s i g n i f i c a n t -  

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

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

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

w e i g h t   t o   be  l i m i t e d   t o   t h a t   e x t e n t .  

A l s o ,   no  t o o t h   s p a c e   ( i n t e r d e n t a t e   i n t e r v a l )   of   t h e   f i r s t  

g e a r   e x t e n d s   a x i a l l y   i n w a r d l y   of  t h e   d r i v e   s h a f t   b e y o n d  

t h e   f l a n g e   s e r v i n g   as  t h e   s t o p   m e a n s .   H e n c e ,   t h e   d r i v e  

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

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

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

and  t h e   t u b u l a r   s h a f t .  



F u r t h e r m o r e ,   a  w a s h e r   w h i c h   i s   l a r g e r   in  e x t e r n a l   d i a m e t e r  

t h a n   t h e   t u b u l a r   s h a f t   may  be  f i t t e d   o n t o   t h e   d r i v e   s h a f t  

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

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

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

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

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

p r i n c i p a l   p a r t   t h e r e o f ;   a n d  

F i g .   3  i s   a  s e c t i o n a l   e l e v a t i o n   of   p a r t   of  a  c o n v e n t i o n a l  

h o i s t .  

F i g .   1  shows  a  m a n u a l l y   o p e r a t e d   h o i s t   w h i c h   i s   c o n s t r u c t -  

ed  w i t h   a  f r a m e   1  c o m p r i s i n g   a  p a i r   of  f i r s t   and  s e c o n d  

o p p o s e d   s i d e   p l a t e s   11  and   12  a t   a  p r e d e t e r m i n e d   s p a c i n g  

f rom  e a c h   o t h e r .   A  t u b u l a r   s h a f t   3  h a v i n g   a  l o a d   s h e a v e  

2  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   t h e   s i d e   p l a t e s   11  and  1 2 .  

A  d r i v e   s h a f t   4  e x t e n d s   t h r o u g h   a  c e n t r a l   b o r e   31  i n s i d e  

t h e   t u b u l a r   s h a f t   3  so  as  t o   be  r o t a t a b l e   r e l a t i v e   t h e r e t o ,  

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

d r i v e   s h a f t   4  and  t h e   l o a d   s h e a v e   2,  t h r o u g h   w h i c h   t h e  

d r i v e   f o r c e   f rom  t h e   d r i v e   s h a f t   4  i s   r e d u c e d   in   s p e e d   b y  

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  and  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   2 .  

The  d r i v e   s h a f t   4  i s   a x i a l l y   l o n g e r   t h a n   t h e   t u b u l a r   s h a f t  

3  and  a t   a  f i r s t   p r o j e c t i n g   s h a f t   w h i c h   p r o j e c t s   a x i a l l y  

l e f t w a r d l y   (as  v i e w e d   in   F i g .   1)  of  t h e   t u b u l a r   s h a f t   3 ,  

i s   f o r m e d   a  f i r s t   g e a r   51  of   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  and  a t   t h e   o u t e r   p e r i p h e r y   of   a  s e c o n d   p r o j e c t i n g   s h a f t  

w h i c h   p r o j e c t s   a x i a l l y   r i g h t w a r d l y   (as  v i e w e d   in   F i g .   1 )  

"   t h e   t u b u l a r   s h a f t   3  i s   f o r m e d   a  s c r e w   t h r e a d   41.  A 

m a n u a l l y   d r i v e n   w h e e l   7  i s   s c r e w - t h r e a d e d l y   e n g a g e d   t h e r e -  



w i t h   and  a  m e c h a n i c a l   b r a k e   8  i s   i n t e r p o s e d   b e t w e e n   t h e  

w h e e l  7   and  t h e   f i r s t   s i d e   p l a t e   11  and  s l e e v e d   o n t o   t h e  

d r i v e   s h a f t   4,  so  t h a t   t h e   w h e e l  7   r o t a t e s   n o r m a l l y   t o  

be  c o u p l e d   f i x e d l y   w i t h   t h e   d r i v e   s h a f t   4  t h r o u g h   t h e  

m e c h a n i c a l   b r a k e   8.  H e n c e ,   a  r o t a t i o n a l   d r i v i n g   f o r c e  

of   t h e   w h e e l   7  i s   t r a n s m i t t e d   f rom  t h e   d r i v e   s h a f t   4  t o  

t h e   l o a d   s h e a v e   2  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  so  t h a t   a  c h a i n   ( n o t   shown)   wound  a r o u n d   t h e   l o a d   s h e -  

ave  2  w i l l   l i f t   a  l o a d ,   and  t h e   w h e e l   7  r o t a t e s   in  t h e  

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

i c a l   b r a k e   8  t h e r e b y   t o   r o t a t e   t h e   l o a d   s h e a v e   2  in   t h e  

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

t h e   l o a d ,   t h e r e b y   l o w e r i n g   i t .  

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

t h e   f i r s t   g e a r   51  f o r m e d   c i r c u m f e r e n t i a l l y   a t   t h e   o u t e r  

p e r i p h e r y   of  t h e   f i r s t   p r o j e c t i n g   s h a f t   on  t h e   d r i v i n g  

s h a f t   4,  two  s e c o n d   p l a n e t   g e a r s   52  m o u n t e d   on  two  i n t e r -  

m e d i a t e   p l a n e t   s h a f t s   6  and  e n g a g e a b l e   w i t h   t h e   f i r s t  

g e a r   51  a t   o p p o s i t e   s i d e s   t h e r e o f ,   two  t h i r d   g e a r s   53  

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

e a c h   of  t h e   i n t e r m e d i a t e   s h a f t s   6,  and  a  f o u r t h   sun  g e a r  
54  s p l i n e - c o u p l e d   w i t h   t h e   o u t e r   a x i a l   end  p o r t i o n   o f  

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

w i t h   r e s p e c t i v e   o n e s   o f   e a c h   of   t h e   t h i r d   g e a r s   53 ,   s o  

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

d r i v e   s h a f t   4  t o   t h e   l o a d   s h e a v e   2  t h r o u g h   s a i d   f i r s t ,  

s e c o n d ,   t h i r d   and  f o u r t h   g e a r s   5 1 : 5 2 ,   53,   and  5 4 .  

The  f i r s t   g e a r   51  in  t h e   a b o v e   d e s c r i b e d   e m b o d i m e n t   i s  

as  shown  in   F i g .   2  f o r m e d   to   h a v e   a  p i t c h   d i a m e t e r   D2 
s m a l l e r   t h a n   t h e   e x t e r n a l   d i a m e t e r   D1  of  t h e   d r i v e   s h a f t  

4,  and  i s   p r o v i d e d   a t   i t s   a x i a l l y   i n w a r d   e n d ,   t h a t   i s ,  

t h e   end  t o w a r d s   t h e   t u b u l a r   s h a f t   3.  w i t h   a  f l a n g e   42  

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

t h e   a x i a l   end  f a c e   of  t h e   t u b u l a r   s h a f t   3  to   r e s t r a i n  

t h e   d r i v e   s h a f t   4  a g a i n s t   a x i a l   m o v e m e n t .  



The  f i r s t   g e a r   51  and  f l a n g e   42  a r e   f o r m e d   i n t e g r a l l y   o n  

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

o t h e r   by  c o l d   f o r g i n g ,   t h e   f l a n g e   42  r e i n f o r c i n g   t h e   f i r s t  

g e a r   51  so  t h a t   t h e   f i r s t   g e a r   51  can  be  r e d u c e d   i n  

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

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

In  t h i s   e m b o d i m e n t   f i l l e t s   43  a r e   p r o v i d e d   a t   t h e   j u n c t i o n  

b e t w e e n   t h e   f l a n g e   42  and  e a c h   t o o t h   c r e s t   and  b o t t o m   o f  

t h e   f i r s t   g e a r   51  t o   i n c r e a s e   f u r t h e r   t h e   s t r e n g t h   t h e r e o f .  

A l s o ;   a  w a s h e r   20  w h i c h   i s   l a r g e r   in  e x t e r n a l   d i a m e t e r  

t h a n   t h e   t u b u l a r   s h a f t   3  i s   m o u n t e d   on  t h e   d r i v e   s h a f t   4 

and  a b u t s   a g a i n s t   t h e   f l a n g e   42  t h e r e b y   t o   l o c k   t h e   f o u r t h  

g e a r   54  a g a i n s t   e s c a p e   f r o m   t h e   t u b u l a r   s h a f t   3.  T h i s  

w a s h e r   20  i s ,   h o w e v e r ,   n o t   i n d i s p e n s a b l e .   Thus   as  a n  

a l t e r n a t i v e   t h e   f l a n g e   42  c o u l d   be  i n c r e a s e d   in   e x t e r n a l  

d i a m e t e r   s u f f i c i e n t l y   t o   c o n t a c t   d i r e c t l y   one  s i d e   f a c e   o f  

t h e   f o u r t h   g e a r   54,   t h e r e b y   l o c k i n g   i t   in   p o s i t i o n .  

A l s o ,   t h e   d r i v e   s h a f t   4  i s   r o u n d e d   a t   t h e   o u t e r   p e r i p h e r y  

of  a  p o r t i o n   w h i c h   i s   a x i a l l y   i n w a r d   o f   t h e   f l a n g e   4.  a n d  

two  n e e d l e   b e a r i n g s   30  and  31  a r e   i n t e r p o s e d   b e t w e e n   t h e  

r e s p e c t i v e   a x i a l   end  p o r t i o n s   of  t h e   d r i v e   s h a f t   4  and  t h e  

i n n e r   p e r i p h e r y   of  t h e   t u b u l a r   s h a f t   3  f o r   s m o o t h i n g  

r e l a t i v e   r o t a t i o n   b e t w e e n   t h e   d r i v e   s h a f t   4  and  t h e   t u b u l -  

a r   s h a f t   3 .  

A l t e r n a t i v e l y ,   t h e   f l a n g e   42  c o u l d   be  f o r m e d   s e p a r a t e l y  

f r o m   t h e   d r i v e   s h a f t   4  and  c o u p l e d   t h e r e w i t h   i n s t e a d .  

A l s o .   t h e   h o i s t   t r a n s m i s s i o n   of  t h e   a b o v e - d e s c r i b e d   e m b o d -  

i m e n t   of   t h e   i n v e n t i o n   c o u l d   be  e q u a l l y   w e l l   a p p l i e d   t o  

an  e l e c t r i c a l l y   o p e r a t e d   h o i s t   as  to   a  h a n d   o p e r a t e d   o n e  

as  i l l u s t r a t e d .   In  e i t h e r   c a s e ,   t h e   f i r s t   g e a r   51  i s  

f o r m e d   m a i n l y   by  c o l d   f o r g i n g   and  r e i n f o r c e d   by  t h e   f l a n g e  

42  c o n n e c t e d   d i r e c t l y   t h e r e t o ,   w h e r e b y   t h e   f i r s t   g e a r   5 1  

has   s u f f i c i e n t   s t r e n g t h   e v e n   when  t h e   d r i v e   s h a f t   4  i s   o f  

e l a t i v e l y   s m a l l   d i a m e t e r .   t h u s   e n a b l i n g   o v e r a l l   s i z e   o f  

t h e   h o i s t   t o   be  r e d u c e d .  



A l s o ,   t h e r e   i s   no  n e e d   to   p r o v i d e   t h e   c o n v e n t i o n a l l y   c u t  

g r o o v e s   of   t h e   f i r s t   g e a r   51 .   t h e r e b y   p r e v e n t i n g   t h e  

t u b u l a r   s h a f t   3  f rom  b e i n g   c h i p p e d   a t   t h e   i n n e r   s u r f a c e  

by  t h e   d r i v e   s h a f t   4;  n e e d l e   b e a r i n g s   can   be  i n t e r p o s e d  

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

t h e   d r i v e   s h a f t   4  and  t he   i n n e r   s u r f a c e   of  t h e   t u b u l a r  

s h a f t   3  t h e r e b y   t o   p e r m i t   s m o o t h   r e l a t i v e   r o t a t i o n   b e t w e e n  

t h e   s h a f t   4  and  t h e   t u b u l a r   s h a f t   3.  and  t h e   f l a n g e   42  

i s   u t i l i z e d   t o   l o c k   t h e   f o u r t h   g e a r   54  on  t h e   t u b u l a r  

s h a f t   3  w i t h o u t   t h e   use   of  a  c o n v e n t i o n a l   s n a p   r i n g   a n d  

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

a   low  m a n u f a c t u r i n g   c o s t   of  t h e   h o i s t .  



1.  A  h o i s t   h a v i n g   a  f r a m e   (1)  w i t h   a  p a i r   of  s i d e   p l a t e s  

( 1 1 , 1 2 ) ,   a  t u b u l a r   s h a f t   (3)  s u p p o r t e d   b e t w e e n   s a i d   s i d e  

p l a t e s   ( 1 1 , 1 2 )   of   s a i d   f r a m e   (1)  and  h a v i n g   a  l o a d   s h e a v e  

( 2 ) ,   a  d r i v e   s h a f t   (4)  m o u n t e d   in   s a i d   t u b u l a r   s h a f t   ( 3 )  

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

of  e a c h   end  of  s a i d   t u b u l a r   s h a f t   ( 3 ) .   and  a  r e d u c t i o n   g e a r  

means   (5)  p r o v i d e d   w i t h   f i r s t ,   s e c o n d ,   t h i r d   and  f o u r t h  

g e a r s   ( 5 1 - 5 4 )   f o r m e d   and  a r r a n g e d   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 rom  s a i d   d r i v e   s h a f t   (4)  t o   s a i d   t u b u l a r   s h a f t  

,(3)  c h a r a c t e r i s e d   in  t h a t   s a i d   f i r s t   g e a r   (51)  i s   f o r m e d  

i n t e g r a l l y   w i t h   t h e   o u t e r   p e r i p h e r a l   p o r t i o n   o f   one  o f  

s a i d   p r o j e c t i n g   s h a f t s   on  s a i d   d r i v e   s h a f t   (4)  and  i s   p r o -  
v i d e d   a t   i t s   a x i a l l y   i n w a r d   end  w i t h   a  f l a n g e   (42)  e x t e n d -  

i ng   r a d i a l l y   o u t w a r d l y   of  s a i d   d r i v e   s h a f t   (4)  f o r   e n g a g e -  

ment   w i t h   t h e   a d j a c e n t   a x i a l l y   o u t w a r d   end  of  s a i d   t u b u l a r  

s h a f t   (3)  so  as  t o   r e s t r a i n   s a i d   d r i v e   s h a f t   (4)  a g a i n s t  

a x i a l   m o v e m e n t .  

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

(51)  and  f l a n g e   (42)  a r e   f o r m e d   i n t e g r a l l y   w i t h   s a i d   d r i v e  

s h a f t   (4)  by  m e a n s   of   f o r g i n g .  

3.  A  h o i s t   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2.  w h e r e i n   a  

f i l l e t   p o r t i o n   (43)  i s   p r o v i d e d   a t   t h e   j u n c t i o n   b e t w e e n  

s a i d   f i r s t   g e a r   (51)  and  s a i d   f l a n g e   (42)  f o r   s t r e n g t h e n i n g  

s a i d   f i r s t   g e a r   ( 5 1 ) .  

4.  A  h o i s t   a c c o r d i n g   t o   any  one  of   c l a i m s   1  t o   3  w h e r e i n  

s a i d   d r i v e   s h a f t   (4)  i s   p r o v i d e d   w i t h   a  w a s h e r   (20)  h a v i n g  

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

e x t e r n a l   d i a m e t e r   of   s a i d   t u b u l a r   s h a f t   (3)  f o r   r e s t r a i n -  

ing   a x i a l l y   o u t w a r d   m o v e m e n t   of  t h e   f o u r t h   g e a r   (54)  w h i c h  

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

5 .   A  h o i s t   a c c o r d i n g   to   any  one  of   c l a i m s   1  t o   4  w h e r e i n  

b e a r i n g s   ( 3 0 , 3 1 )   a r e   i n t e r p o s e d   b e t w e e n   s a i d   d r i v e   s h a f t  



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

r o t a t i o n   t h e r e b e t w e e n .  
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