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

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  h o i s t   w h i c h  

is   u s e d   to   l i f t   a  c a r g o   h a n g e d   on  a  h o o k ,   move  to   a  

d e s i r e d   p o s i t i o n   and  l o w e r   t h e r e .  

Background  A r t ;  

T h e r e   a r e   known  v a r i o u s   t y p e s   of  h o i s t ,  f o r  

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

p u r p o s e s .   These   c o n v e n t i o n a l   h o i s t s   have   a  common  p r o -  

b l e m .   Tha t   i s ,   when  t h e   hook   is   l o w e r e d   to  h a n g   t h e   c a r g o  

t h e r e o n ,   o p e r a t i o n   t i m e   of  t h e   d r i v i n g   s o u r c e   has   to   b e  

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

be  r e w o u n d   on  t he   drum  a f t e r   c o m p l e t e l y   unwound   f rom  t h e  

d rum.   C o n v e n t i o n a l l y ,   t h e   o p e r a t o r   a c t u a t e s   a  s w i t c h  

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

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

of  t h e   h o o k .  

H o w e v e r ,   i t   is   no t   e a s y   w i t h o u t   a  g r e a t   d e a l   o f  

e x p e r i e n c e   to  j u d g e   c o r r e c t l y   as  to  wha t   e x t e n t   o r  

l e n g t h   t h e   w i r e   is  unwound   c o r r e s p o n d s   to  t h e   l o w e s t  

p o s i t i o n   of  t he   hook .   In  p r a c t i c e   t h e r e f o r e ,   a l m o s t   a l l  

of  t h e   o p e r a t o r s   have   to  l o w e r   t h e   hook  s t e p   by  s t e p ,  

b u t   t h i s   l e a d s   to  c o n s i d e r a b l e   t i m e - c o n s u m i n g .   F o r  

t h i s   r e a s o n ,   a  h o i s t   w h i c h   can  e a s i l y   c o n t r o l   a l t i t u d e  

of  a  h o o k ,   has  been   a  l o n g - f e l t   w a n t .  



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

The  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   is   to  s o l v e  

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

p r o v i d e   a  h o i s t   w h i c h   can  s e t   t h e   hook   a t   mos t   d e s i r a b l e  

a l t i t u d e   by  c o n t r o l l i n g   t h e   a m o u n t   of  r o t a t i o n   of  a  d r u m  

in  u n w i n d i n g   d i r e c t i o n .   To  a t t a i n   t h e   a b o v e m e n t i o n e d  

o b j e c t ,   t h e   h o i s t   of  t h e   p r e s e n t   i n v e n t i o n   i s   p r o v i d e d  

w i t h   means   f o r   r e a d i n g   t h e   a m o u n t   of  r o t a t i o n   of  t h e  

drum  in  t h e   u n w i n d i n g   or   b a c k w a r d   d i r e c t i o n ,   and  m e a n s  

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

f rom  s a i d   r e a d i n g   m e a n s .  

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

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

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

is   a p p l i e d   to   an  a i r   h o i s t   ( t h e   u p p e r   p a r t   of  t h e   h o i s t  

is  o m i t t e d ) ;  

F i g .   2  i s   a  s i d e   v i e w   t h e r e o f   p a r t i a l l y   c r o s s -  

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

F i g .   3  i s   a  s i m i l a r   s i d e   v i e w   s h o w i n g   t h e   p a r t l y  

o m i t t e d   f r o m   F i g .   1 ;  

F i g .   4  i s   a  p n e u m a t i c   p r e s s u r e   c i r c u i t   d i a g r a m  

of  t h e   e m b o d i m e n t ;   a n d  

F i g .   5  is   a  d e t a i l e d   v i ew   of  t h e   i n d e x   g e a r e d  

w h e e l   (91)   u s e d   in  t h e   e m b o d i m e n t .  



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

An  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   b e  

e x p l a i n e d   w i t h   r e f e r e n c e   to  t h e   d r a w i n g s .   R e f e r r i n g   t o  

F i g s .   1,  2  and  3  t h e   main   b o d y   of  an  a i r   h o i s t   is   g e n e -  

r a l l y   d e s i g n a t e d   by  10.  A  w i r e - r o p e   1  e x t e n d s   u p w a r d l y  

f r o m   t h e   main   body   10.  A  h a n g e r   or  hook   2  is   f i x e d   to  t h e  

l o w e r   end  of  t h e   main  b o d y .   As  shown  in  F i g .   3,  t h e   l o o p  

p o r t i o n   3  is   c o n n e c t e d   w i t h   t h e   l o w e r   end  of  a  s w i v e l  

h o l d e r   5  t h e   u p p e r   end  of  w h i c h   is   c o n n e c t e d   w i t h   a  s w i v e l  

4.  H o r i z o n t a l l y  m o u n t e d   on  t h e   h o l d e r   5  i s   a  n i p p l e   6  w i t h  

an  e l b o w   7  at   one  end  and  a  cap  8  a t  t h e   o t h e r   e n d .   A 

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

n i p p l e  6   and  t h e   l o o p   p o r t i o n   3 .  

As  s e e n   b e s t   f rom  F i g .   2,  t h e   h o i s t   ma in   body   10 

has   a  r o p e   e n t r a n c e   o p e n i n g   a r o u n d   w h i c h   t h e r e   a r e   p r o -  

v i d e d   a  d a m p e r   s p r i n g   11,  a  r o p e   g u i d e   12,  d a m p e r   r u b b e r  

13,  r o p e   s t o p p e r s   14,  15  e t c .   On  t h e   o t h e r   h a n d ,   t h e   h a n g e r  

2  has   a  c h e c k   p l a t e   16  d i s p o s e d   to  c l o s e   t h e   open   m o u t h  

of  t h e   h o o k .   The  c h e c k   p l a t e   16  is   r o t a t a b l e   a b o u t  a   p i n  

17  and  is   n o r m a l l y   b i a s e d   by  a  s p r i n g   18  w h i c h   i n t e n d s   t o  

r o t a t e   t h e   c h e c k   p l a t e   16  c l o c k w i s e   (as   v i e w e d   in  t h e   d r a w i n g  

of  F i g .   2 ) .  

On  t he   w h o l e ,   t he   main  body   10  is   c o m p o s e d   of  a  p a i r  

of  c a s i n g   members   21  and  22.  In  t h e   s p a c e   d e f i n e d   by  t h e  

'  c a s i n g   members   21  and  22  t h e r e   a r e   p r o v i d e d   an  a i r   m o t o r  

50,  a  drum  70,  a  b r a k e   u n i t   60,  a  p l a n e t   g e a r   m e c h a n i s m  

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

made  l a t e r .  



On  one  s i d e   of  t h e   main   body   10  (on  t h e   r i g h t - h a n d  

s i d e   as  v i e w e d   in  F i g .   1)  t h e r e   a r e   m o u n t e d   two  v a l v e  

s h a f t s   23  and  24  h o r i z o n t a l l y   m o v a b l e   and  s p a c e d   f rom  e a c h  

o t h e r ,   and  a l s o   a  v a l v e   26  w h i c h   is   v e r t i c a l l y   m o v a b l e .  

The  v a l v e   s h a f t s   23  and  24  a r e   r e c e i v e d   in  a  v a l v e   c y l i n d e r  

27  w h e r e a s   t h e   v a l v e   s h a f t   26  i s   r e c e i v e d   in  a  v a l v e  

c y l i n d e r   28.   The  v a l v e   c y l i n d e r   27  is   s e c u r e d   to   t h e  

v a l v e   c y l i n d e r   28  w h i c h   in  t u r n   i s   s e c u r e d   to   a  m o t o r  

c o v e r   41  d e s c r i b e d   l a t e r .   The  v a l v e   s h a f t   23  is   b i a s e d  

by  a  v a l v e   s p r i n g   31  in  one  d i r e c t i o n   ( r i g h t w a r d   as  v i e w e d  

in  F i g .   2 ) .   T h i s   is   t h e   same  f o r   t h e   v a l v e   s h a f t   24.  An 

a i r - f e e d i n g   p i p e   l i n e   32  i s   c o n n e c t e d   to   t h e   v a l v e   c y l i n d e r  

27.  P i p e   l i n e s   34  and  36  a r e   c o n n e c t e d   to  t h e   v a l v e  

c y l i n d e r s   27  and   28  r e s p e c t i v e l y .  

The  m o t o r   c o v e r s   41,  42  and  t h e   o t h e r   c a s i n g  

member  21  s u p p o r t   a  r o t a r y   s h a f t   47  t h r o u g h   b a l l   b e a r i n g s  

43,  44  and  46.   On  t h e   r o t a r y   s h a f t   47  t h e   a f o r e m e n t i o n e d  

a i r   m o t o r   50,   b r a k e   u n i t   60  and  p l a n e t   g e a r   m e c h a n i s m   80  

a r e   m o u n t e d .   The  a i r   m o t o r   50  i s   b e t w e e n   t h e   m o t o r   c o v e r s  

41  and  42  and  has   a  r o t o r   51  and  v a n e s   52.  By  t h e   f o r c e  

of  a i r   s u p p l i e d   t h r o u g h   t h e   v a l v e   c y l i n d e r s   27  and  2 8 ,  

t h e   r o t o r   51  i s   r o t a t e d   to  r o t a t e   t h e   r o t a r y   s h a f t   4 7 .  

The  b r a k e   u n i t   60  c o m p r i s e s   a  b r a k e   cone   61  a n d  

b r a k e   r i n g   62  m o u n t e d   on  t h e   r o t a r y   s h a f t   47,  and  a  b r a k e  

c y l i n d e r   63  and  a  b r a k e   p i s t o n   64  on  t h e   b r a k e   cone   6 1 .  

The  b r a k e   c y l i n d e r   63  and  t h e   m o t o r   c o v e r   42  a r e   u n i t e d  

t o g e t h e r   w i t h   a  c o m m u n i c a t i o n   b o r e   and  a  v a l v e   t h e r e b e t w e e n .  



The  b r a k e   cone   61  is  b i a s e d   l e f t w a r d s   (as   v i e w e d   i n  

F i g .   1)  by  a  s p r i n g   ( n o t   s h o w n ) .   F u r t h e r ,   a  s p r i n g   66 

is  d i s p o s e d   b e t w e e n   t h e   b r a k e   cone   61  and  t h e   b r a k e  

r i n g   62  w i t h   t h e   b i a s i n g   f o r c e   i n t e n d i n g   to  move  t h e  

cone   and  r i n g   away  f rom  e a c h   o t h e r .   A  c o n i c a l   f r i c t i o n  

s u r f a c e   67  i s   f o r m e d   on  t h e   b r a k e   cone   6 1 .  

A  h o i s t i n g   drum  70  is  c o m p o s e d   of  a  p a i r   o f  

drum  members   71  and  72  w i t h   a  s l i t - l i k e   s p a c e   74  t h e r e -  

b e t w e e n .   The  b a s e   end  of  t h e   r o p e   is   c o n n e c t e d   w i t h  

t h e   drum  70  by  a  l o c k   member  73.  Wi th   t h e   r o t a t i o n   o f  

t h e   drum  70,  t h e   h o i s t i n g   r o p e   1  is   t a k e n   up  in  t h e  

s p a c e   74  a r o u n d   t h e   d r u m .  

The  r o t a r y   s h a f t   47  has  a  g e a r   p o r t i o n   81  f o r m e d  

at   one  end  t h e r e o f   ( a t   t h e   l e f t - h a n d   end  as  v i e w e d   i n  

F i g .   2 ) .   A  p l a n e t   g e a r   84  is  in  mesh  w i t h   t h e   g e a r  

p o r t i o n   81  of  t he   r o t a r y   s h a f t   47.  The  p l a n e t   g e a r   84 

is   r o t a t a b l e   a b o u t   a  s h a f t   83  s u p p o r t e d   by  a  g e a r   d i s c  

82  w h i c h ,   in  t u r n ,   is   r o t a t a b l y   s u p p o r t e d   on  t h e   r o t a r y  

s h a f t   47.  A l s o ,   in  mesh  w i t h   t h e   p l a n e t   g e a r   84  t h e r e  

a r e   a  p a i r   of  i n t e r n a l   g e a r s   86  and  87  f i x e d   to   o n e  

c a s i n g   member  21  and  one  drum  member  71  r e s p e c t i v e l y .  

The  i n t e r n a l   g e a r s   86  and  87  a r e   d i f f e r e n t   in  t h e   n u m b e r  

of  t e e t h   f rom  e a c h   o t h e r .   The  i n t e r n a l   g e a r   86  i s  

f i x e d   to  t h e   one  c a s i n g   member  2 1 .  

On  t h e   one  c a s i n g   member  21  and  a t   t h e   p o r t i o n  

n e a r   t h e   o u t e r   c i r c u m f e r e n c e   of  t h e   drum  70  t h e r e   i s  

m o u n t e d   an  i n d e x   w h e e l   91  by  a  b o l t   93  t h r o u g h   a  l i n i n g  



92.  The  i n d e x   w h e e l   91  is  m o u n t e d   f o r   r o t a t i o n .   On  t h e  

i n d e x   w h e e l   91  t h e r e   a r e   f o r m e d   a  p l u r a l   number   of  t e e t h  

91a  and   a  s i n g l e   p r o j e c t i o n   91b  w h i c h   is   h i g h e r   t h a n   t h e  

t e e t h   9 1 a .   The  drum  70  has   a  s t u d   p i n   94  e n g a g e a b l e   w i t h  

t h e s e   t e e t h   and   p r o j e c t i o n .  

Above   t h e   i n d e x   w h e e l   91  and  d i s p o s e d   w i t h i n  

v a l v e   c a s e   101  and  v a l v e   s e a t   102  is   a  v a l v e   s h a f t   1 0 3  

w h i c h   i s   d o w n w a r d   b i a s e d   by  a  s p r i n g   104.   The  s h a f t   103  

is   e n g a g e a b l e   w i t h   t h e   p r o j e c t i o n   91b  of  t h e   i n d e x   w h e e l  

91.  When  t h e   s h a f t   103  is   e n g a g e d   w i t h   t h e   p r o j e c t i o n  

91b  of   t h e   w h e e l   91,  t h e   s h a f t   103  i s   e l e v a t e d   and  t h e  

a i r   f e d   t h r o u g h   t h e   p i p e   l i n e   106  i s   a l l o w e d   to   be  d i s -  

c h a r g e d   t h r o u g h   t h e   p i p e   l i n e   107.   The  v a l v e   s h a f t   1 0 3  

is   n o t   e n g a g e a b l e   w i t h   t h e   r e m a i n i n g   p o r t i o n   of  t h e   w h e e l  

91,  and  t h e r e f o r e   when  t h e   s h a f t   103  is   o p p o s e d   to   t h e  

r e m a i n i n g   p o r t i o n   of  t h e   w h e e l   91,  t h e   s h a f t   103  i s   in  i t s  

l o w e r e d   p o s i t i o n   by  t h e   s p r i n g   104  to  d i s c o n n e c t   b e t w e e n  

t h e   p i p e   l i n e s   106  and  1 0 7 .  

In  F i g .   4,  t h e   a r r a n g e m e n t   d e s c r i b e d   a b o v e   i s  

d i a g r a m m a t i c a l l y   shown  as  a  p n e u m a t i c   p r e s s u r e   c i r c u i t .  

In  a l l   of  t h e   F i g u r e s   1  to  4,  l i k e   r e f e r e n c e   n u m e r a l s  

r e p r e s e n t   t h e   same  or   c o r r e s p o n d i n g   m e m b e r s .  

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

e m b o d i m e n t   i s   as  f o l l o w s :  

A f t e r   t h e   h o i s t i n g   r o p e   1  has  b e e n   p a i d   o u t   a n d  

when  t h e   h o i s t   ma in   body   10  i s   in  i t s   l o w e r e d   p o s i t i o n ,  

t h e   o p e r a t o r   h a n g s   a  c a r g o   to  be  h o i s t e d   on  t h e   h a n g e r   2 .  



C o m p r e s s e d   a i r   is   s u p p l i e d   i n t o   an  a i r   c y l i n d e r   25  ( w h i c h  

c o r e r s p o n d s   to   an  u p p e r h a l f   of  t h e   c y l i n d e r   27  shown  i n  

F i g .   1)  t h r o u g h   t h e   n i p p l e   6,  e x t e n d e d   v i n y l   t u b e   9  a n d  

e l b o w   32  ( F i g .   2 ) .   T h e r e f o r e ,   when  t h e   o p e r a t o r   o p e r a t e s  

t h e   l e v e r   112  to   move  t h e   v a l v e   s h a f t   23,  t h e   c y l i n d e r  

25  is  c h a n g e d   o v e r   f r o m   II   to  I  ( F i g .   4)  and  a i r   i s  

s u p p l i e d   to  t h e   m o t o r   50  f rom  t h e   a i r   s o u r c e   113.   T h u s ,  

t h e   a i r   m o t o r   50  and  t h e   g e a r   81  i n t e g r a l l y   f o r m e d   t h e r e w i t h  

a r e   r o t a t e d .   H o w e v e r   s i n c e ,   as  p r e v i o u s l y   n o t e d ,   t h e   g e a r  

86  is  f i x e d   to  t h e   c a s e   member   21  and  t h e   g e a r s   86  a n d  

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

t h e   g e a r   86  does   no t   r o t a t e .   Only   t h e   g e a r   87  r o t a t e s  

w i t h   t h e   r e d u c t i o n   r a t i o .   T o g e t h e r   w i t h   t h e   r o t a t i o n  

of  t h e   g e a r   87,  t h e   h o i s t i n g   drum  70  a l s o   r o t a t e s   to   t a k e  

up  t he   r o p e   1  a r o u n d   t h e   d rum.   The  main   body   10  m o v e s  

u p w a r d l y .  

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

e l b o w   32  is   b r a n c h e d   i n t o   t h e   a i r   c y l i n d e r   35  ( w h i c h  

c o r r e s p o n d s   to  t h e   c y l i n d e r   28  shown  in  F i g .   1) .   By  t h e  

p i l o t   p r e s s u r e   t h e   s h a f t   26  is   moved  to  c h a n g e   o v e r   t h e  

c y l i n d e r   35  f rom  I I   to  I.   At  t h i s   t i m e ,   an  a i r   c y l i n d e r  

30  ( w h i c h   c o r r e s p o n d s   to   a  l o w e r   h a l f   of  t h e   c y l i n d e r   27 

shown  in  F i g .   1)  r e m a i n s   in  t h e   p o s i t i o n   II   b e c a u s e   t h e  

s h a f t   24  is   in  t h e   p o s i t i o n   moved  r i g h t w a r d   in  F i g .   2 .  

C o n s e q u e n t l y ,   t h e   a i r   is   a l l o w e d   to   come  out   f rom  t h e  

p i p e   l i n e   36  of  t h e   a i r   c y l i n d e r s   30,  27  a f t e r   p a s s i n g  

t h r o u g h   t h e   a i r   c y l i n d e r   35,  2 8 .  



D u r i n g   t h e   r o t a t i o n   of  t h e   drum  70,  t h e   s t u d   p i n  

94  on  t h e   drum  comes  i n t o   e n g a g e m e n t   w i t h   one  of  t h e  

t e e t h   91a  of  t h e   i n d e x   w h e e l   91  a t   e v e r y   r o t a t i o n .  

T h e r e b y   t h e   i n d e x   w h e e l   91  i s   r o t a t e d   c o u n t e r - c l o c k w i s e  

(as   v i e w e d   in  F i g .   4)  a  d e t e r m i n e d   r o t a t i o n a l   a n g l e   p e r  

drum  r o t a t i o n .   S i n c e   t h e   p i p e   l i n e s   36  and  106  a r e   i n  

c o m m u n i c a t i o n   to   e a c h   o t h e r ,   t h e   e x h a u s t   a i r   f r o m   t h e  

a i r   c y l i n d e r   30  ( l o w e r   p o r t i o n   of  27)  i s   a l l o w e d   to   e n t e r  

t h e   a i r   c y l i n d e r   40.  H o w e v e r ,   t h e   s h a f t   103  i s   in   i t s  

l o w e r e d - p o s i t i o n   u n d e r   t h e   a c t i o n   of  t h e   s p r i n g   1 0 4  

( t h e   a i r   c y l i n d e r   40  is   in  t h e   p o s i t i o n   I I ) ,   a n d  

t h e r e f o r e ,   t h e   a i r   can  n o t   p a s s   t h r o u g h   t h e   c y l i n d e r   40  

a t   t h i s   t i m e .  

When  t h e   w i n d i n g   o p e r a t i o n   comes  n e a r   t h e   e n d ,  

t h e   o p e r a t o r   s t o p s   o p e r a t i n g   t h e   l e v e r   112.   T h e r e b y   t h e  

a i r   c y l i n d e r   25  i s   c h a n g e d   o v e r   to   I I   to  s t o p   t h e   a i r  

s u p p l y   to   t h e   m o t o r   50.  T h u s ,   t h e   m o t o r   s t o p s   a t   t h i s  

t i m e   p o i n t .  

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

t h e   o p e r a t o r   o p e r a t e s   t h e   l e v e r   116  f o r   t h e   a i r   c y l i n d e r  

30.  By  t h i s   l e v e r   o p e r a t i o n ,   t h e   c y l i n d e r   30  is   c h a n g e d  

o v e r   f r o m   I I   to   I .   Now  t h e   c o m p r e s s e d   a i r   i s   i n t r o d u c e d  

i n t o   t h e   a i r   m o t o r   50  t h r o u g h   t h e   a i r   c y l i n d e r   35  w h i c h  

is   in  t h e   p o s i t i o n   I  a t   t h a t   t i m e .   The  m o t o r   s t a r t s   t o  

r o t a t e   in  t h e   d i r e c t i o n   o p p o s i t e   to  t h e   a b o v e ,   and  t h e  

r o p e   1  i s   unwound   f rom  t h e   drum  70  r o t a t i n g   in  t h e  

o p p o s i t e   d i r e c t i o n .   T h u s ,   t h e   h o i s t   main   b o d y   10  b e g i n s  



to  move  d o w n w a r d l y .   D u r i n g   t h e   r o t a t i o n   of  t h e   drum  i n  

t h e   o p p o s i t e   d i r e c t i o n ,   t he   i n d e x   w h e e l   91  is  r o t a t e d  

s t e p w i s e   in  t h e   same  m a n n e r   as  a b o v e   bu t   in  t h e   o p p o s i t e  

d i r e c t i o n   to  a b o v e   ( c l o c k w i s e   as  v i e w e d   in  F i g .   4 ) .  

When  t h e   a m o u n t   of  t h e   r o t a t i o n   of  t h e   i n d e x   w h e e l   91  

r e a c h e s   a  d e t e r m i n e d   v a l u e ,   t h e   p r o j e c t i o n   91b  of  t h e  

w h e e l   comes  i n t o   c o n t a c t   w i t h   t h e   v a l v e   s h a f t   103  a n d  

moves  i t   ( p u s h e s   t h e   s h a f t   u p ) .   T h e r e b y   t h e   a i r   c y l i n d e r  

40  is  s h i f t e d   to   I .   Now  t h e   a i r   i s   a l l o w e d   to  f l o w  

p a s s i n g   t h r o u g h   t h e   a i r   c y l i n d e r   40.  S i n c e   t h e   p i p e  

l i n e s   107  and  34  a r e   in  c o m m u n i c a t i o n   w i t h   e a c h   o t h e r ,  

t h e   e x h a u s t   a i r   f rom  t h e   a i r   c y l i n d e r   40  p u s h e s   up  t h e  

v a l v e   s h a f t   26  of  t h e   a i r   c y l i n d e r   35  so  t h a t   t h e   a i r  

c y l i n d e r   35  is   c h a n g e d   o v e r   f rom  I  to  II   to  b l o c k   t h e  

f l o w   of  a i r   t h r o u g h   i t .   Thus ,   t h e   m o t o r   50  is   s t o p p e d  

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

In  t h i s   m a n n e r ,   a c c o r d i n g   to  t h e   shown  e m b o d i m e n t  

of  i n v e n t i o n ,   t h e   i n d e x   w h e e l   91  is   r o t a t e d   t o g e t h e r   w i t h  

t h e   drum  70  b u t   w i t h   a  p r e d e t e r m i n e d   r e d u c t i o n   r a t i o .  

When  t h e   a m o u n t   of  t h e   r o t a t i o n   of  t h e   i n d e x   w h e e l  

r e a c h e s   a  c e r t a i n   d e t e r m i n e d   v a l u e ,   i t s   p r o j e c t i o n   9 1 b  

c h a n g e s   o v e r   t h e   a i r   c y l i n d e r   40  to  c h a n g e   o v e r   t h e   a i r  

c y l i n d e r   35  f o r   s t o p p i n g   the   m o t o r   50.  T h e r e f o r e ,   i t   i s  

no  l o n g e r   n e c e s s a r y   f o r   t he   o p e r a t o r   to  d e l i c a t e l y   c o n t r o l  

t h e   l o w e r i n g   t i m e   of  t h e   h o i s t   or  h o o k .   The  p r o b l e m  

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

is  c o m p l e t e l y   s o l v e d   by  t h e   p r e s e n t   i n v e n t i o n .  



The  b r a k e   u n i t   60  o p e r a t e s   in  t h e   f o l l o w i n g  

m a n n e r :  

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

61  i s   in  c o n t a c t   w i t h   t h e   b r a k e   r i n g   62  and  t h e r e f o r e  

t h e   b r a k e   i s   e f f e c t i v e .   D u r i n g   t h e   w i n d i n g   ( l i f t i n g )  

o p e r a t i o n   and  t h e   p a y - o u t   ( l o w e r i n g )   o p e r a t i o n ,   t h e  

c o m p r e s s e d   a i r   p a s s e d   t h r o u g h   t h e   a i r   m o t o r   50  i s   a l l o w e d  

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

v a l v e s .   Then ,   t h e   v a l v e   c y l i n d e r   64  and  t h e   v a l v e   c o n e  

61  a r e   moved  t o g e t h e r   r i g h t w a r d   (as   v i e w e d   in  F i g .   1 )  

by  t h e   a i r   p r e s s u r e .   As  t h e   cone   61  moves   away  f r o m  

t h e   b r a k e   r i n g   62,  t h e   b r a k i n g   i s   r e l e a s e d .  

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

shown  and  d e s c r i b e d   w i t h   r e f e r e n c e   to   an  e m b o d i m e n t  

t h e r e o f ,   i t   is   to  be  u n d e r s t o o d   t h a t   v a r i o u s   m o d i f i c a t i o n s  

and  c h a n g e s   a r e   p o s s i b l e   in  t h e   l i g h t   of  t h e   a b o v e  

t e a c h i n g s .   For  e x a m p l e ,   t h e   p r e s e n t   i n v n e t i o n   i s   a p p l i -  

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

shown  in  t h e   a b o v e ,   s u c h   as  e l e c t r i c   h o i s t   and  h o i s t s  

of  t h e   t y p e   in  w h i c h   t h e   ma in   body   is   s t a t i o n a r y   and  a  

h o i s t i n g   r o p e   w i t h   a  h a n g e r   hook  at  i t s   l o w e r   end  can  b e  

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

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

A c c o r d i n g   to  t h e   i n v n e t i o n   t h e   hook   is   a u t o -  

m a t i c a l l y   and  a l w a y s   c o r r e c t l y   s e t   to   t h e   d e s i r e d   l o w e s t  

p o s i t i o n .   I t   is   n o t   r e q u i r e d   f o r   t h e   o p e r a t o r   t o  



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

i t .   T h e r e f o r e ,   any  u n s k i l l e d   o p e r a t o r s   can  o p e r a t e   t h e  

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

up  of  t h e   work  is   a t t a i n e d   as  c o m p a r e d   w i t h   t h e   p r i o r  

a r t   o n e s .  



1.  In  a  h o i s t   in  w h i c h   a  w i r e   r o p e   (1)  is  w o u n d  

or  u n w o u n d   by  r o t a t i n g   a  drum  (70)   in  f o r w a r d   or  b a c k -  

w a r d   d i r e c t i o n   by  a  d r i v i n g   s o u r c e   (50)   t h e   i m p r o v e m e n t  

c o m p r i s i n g :  

a  r e a d i n g   means   (40)   f o r   r e a d i n g   t h e   a m o u n t   o f  

r o t a t i o n   of  s a i d   drum  in  t h e   b a c k w a r d   d i r e c t i o n ;   a n d  

a  s t o p p i n g   means   (35)   a c t u a t e d   to  s t o p   s a i d  

d r i v i n g   s o u r c e   in  r e s p o n s e   to   a  s i g n a l   f rom  s a i d   r e a d i n g  

m e a n s .  

2.  A  h o i s t   as  s e t   f o r t h   in  c l a i m   1,  w h e r e i n  

s a i d   r e a d i n g   means   c o m p r i s e s   an  i n d e x i n g   w h e e l   (91)   to  b e  

r o t a t e d   by  t h e   b a c k w a r d   r o t a t i o n   of  s a i d   drum  a t   a  r e d u c e d  

r o t a t i o n a l   s p e e d ,   and  a  f i r s t   v a l v e   means   to   be  o p e r a t e d  

by  s a i d   i n d e x i n g   w h e e l .  

3.  A  h o i s t   as  s e t   f o r t h   in  c l a i m   2,  w h e r e i n  

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

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