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Ratchet  pawl. 

A  rachet  pawl  (22)  for  a  hoist  (10)  is  self-camming  into 
engagement  with  a  ratchet  wheel  (20)  of  the  hoist.  The  pawl 
includes  a  primary  lobe  (32)  which  engages  the  ratchet 
wheel  teeth  (24)  and  a  secondary  lobe  (34)  which  rides  on 
the  ratchet  wheel  teeth  to  cam  the  primary  lobe  into  position 
to  engage  the  next  ratchet  wheel  tooth.  In  a  preferred 
embodment,  the  primary  lobe  is  also  spring  biased  into 
position  to  engage  the  ratchet  wheel  teeth. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   t o  

h o i s t s ,   and  more   p a r t i c u l a r l y   to   an  i m p r o v e d   r a t c h e t   p a w l  

f o r   a  h o i s t .  

H o i s t s   of  t h e   t y p e   e m p l o y i n g   W e s t o n   l o a d   b r a k e s ,  

s u c h   as  t h a t   d e s c r i b e d   in   U n i t e d   S t a t e s   p a t e n t   N o .  

3 , 1 3 8 , 2 3 1 ,   i n c l u d e   a  r a t c h e t   w h e e l   and  a  s p r i n g   l o a d e d  

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

k e e p   t h e   l o a d   f r o m   l o w e r i n g   e x c e p t   when  a  cam  member   o f  

t h e   W e s t o n   b r a k e   r e l e a s e s   t h e   b r a k e   in   r e s p o n s e   t o  

r o t a t i o n   of  an  i n p u t   m e m b e r .   The  r a t c h e t   p a w l   i s  

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

and  t h u s   p r o v i d e s   a  h i g h   d e g r e e   of   r e l i a b i l i t y .  

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   i s   t o   p r o v i d e  

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

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

r a t c h e t   w h e e l   w i t h o u t   t h e   a p p l i c a t i o n   o f  a n   e x t e r n a l  

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

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

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

t h e   f a c e   of   a  r a t c h e t   w h e e l   t o o t h .   The  p r i m a r y   a n d  

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

as  u s u a l   in   t h e   up  d i r e c t i o n ,   w h i l e   t h e   p r i m a r y   l o b e   o f  

t h e   p a w l   i s   a l w a y s   p u t   in  p o s i t i o n   to   e n g a g e   t h e   n e x t  

r a t c h e t   w h e e l   t o o t h   in   t h e   down  d i r e c t i o n .   In  t h e  

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

t h e   r a t c h e t   p a w l   i n t o   e n g a g e m e n t   w i t h   t h e   r a t c h e t   w h e e l ;  

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

f u n c t i o n   w i t h   no  s p r i n g   b i a s .  

O t h e r   o b j e c t 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   be  a p p a r e n t   f rom  t h e   f o l l o w i n g   d e s c r i p t i o n   when  t a k e n  

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

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

h o i s t ;  



FIG.   2  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l   v i e w  

of  a  p o r t i o n   of  t he   h o i s t   of  F IG.   1  i n c o r p o r a t i n g   t h e  

i n v e n t i o n ;  

F IG.   3  i s   a  f r a g m e n t a r y   s c h e m a t i c   r e p r e s e n t a t i o n  

of  one  o p e r a t i n g   p o s i t i o n   of  t h e   p a w l   and  r a t c h e t   of  t h e  

i n v e n t i o n ;   a n d  

F IG.   4  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   s i m i l a r   t o  

FIG.  3,  b u t   s h o w i n g   a  s e c o n d   o p e r a t i n g   p o s i t i o n .  

R e f e r r i n g   to   FIG.   1,  t h e r e   i s   i l l u s t r a t e d   a  

r a t c h e t   l e v e r   h o i s t   or  p u l l e r   10 ,   i n c l u d i n g   a  h o u s i n g   1 1 ,  

a  s u s p e n s i o n   hook   12  r o t a t a b l y   a t t a c h e d   to   t h e   h o u s i n g ,   a n  

o u t p u t   s p r o c k e t   14  s u p p o r t e d   f o r   r o t a t i o n   w i t h i n   t h e  

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

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

16  r e c e i v e d   on  t h e   o u t p u t   s p r o c k e t   14 ,   and  a  l o a d   hook   1 8  

a t t a c h e d   to   t h e   end  of  t h e   c h a i n .  

R e f e r r i n g  t o   F IG.   2,  a  p o r t i o n   of  t h e   l o a d   b r a k e  

is   s h o w n ,   i n c l u d i n g   a  r a t c h e t   w h e e l   20  and  a  r a t c h e t   p a w l  

22.  The  o p e r a t i o n   of  t h e   r a t c h e t   w h e e l   and  r a t c h e t   p a w l  

in  a  W e s t o n   l o a d   b r a k e   s y s t e m   i s   w e l l   known  in  t h e   a r t ,   a s  

d e s c r i b e d   in   U n i t e d   S t a t e s   P a t e n t   No.  3 , 1 3 8 , 2 3 1   and  w h i c h  

is   i n c o r p o r a t e d   h e r e i n   by  r e f e r e n c e ,   and  w i l l   n o t   b e  

d e s c r i b e d   h e r e i n   in   f u r t h e r   d e t a i l .   E s s e n t i a l l y ,   in   t h e  

l o a d   r a i s i n g   d i r e c t i o n ,   in  w h i c h   t h e   r a t c h e t   w h e e l   20  

r o t a t e s   c l o c k w i s e   as  s h o w n  i n   F I G S .   2,  3  and  4,  t h e   p a w l  

22  s k i p s   o v e r   r a t c h e t   t e e t h   24 ,   and  t h e   o u t p u t   s p r o c k e t   i s  

a l l o w e d   to   t u r n   f r e e l y   to   r a i s e   t h e   l o a d .   In  t h e   l o a d  

l o w e r i n g   d i r e c t i o n ,   or  c o u n t e r c l o c k w i s e   as  s h o w n ,   h o w e v e r ,  

t h e   p a w l   22  e n g a g e s   t h e   r a t c h e t   t e e t h   to   p r e v e n t   m o v e m e n t  

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

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

W e s t o n   b r a k e   in   r e s p o n s e   to   l o w e r i n g   m o v e m e n t   of   an  i n p u t  

member  of  t h e   b r a k e   ( n o t   s h o w n ) .  

FIG.   2  i l l u s t r a t e s   a  p r e f e r r e d   e m b o d i m e n t   of  t h e  

> r a t c h e t   p a w l   of   t h e   i n v e n t i o n ,   w h e r e i n   t h e   p a w l   22  i s  

m o u n t e d   f o r  r o t a t i o n   w i t h i n   t h e   h o u s i n g   on  a  p i n   26  w h i c h  

is   s e c u r e d   to   t h e   h o u s i n g ,   and  i s   b i a s e d   i n t o   e n g a g e m e n t  



with   the   r a t c h e t   w h e e l   by  m e a n s   of  a  c o m p r e s s i o n   s p r i n g   28 

a c t i n g   b e t w e e n   t h e   p a w l   and  t h e   h o u s i n g .   The  pawl   22  

c o m p r i s e s   a  hub  30  w h i c h   i s   r e c e i v e d   o v e r   t h e   p i n   26,  a 

f i r s t   arm  or  l o b e   32  e x t e n d i n g   f r o m   one  s i d e   of  t h e   h u b ,  

and  a  s e c o n d   arm  or  l o b e   34  e x t e n d i n g   f rom  t h e   hub  a t   a n  

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

R e f e r r i n g   p a r t i c u l a r l y   to   F IGS.   3  and  4,  t h e  

f i r s t   l o b e   32  i s   t h e   a c t i v e   l o b e   of   t h e   r a t c h e t   p a w l   a n d  

i n c l u d e s   a  f a c e   36  w h i c h   e n g a g e s   a  c o m p l e m e n t a r y   f a c e   3 8  

on  e a c h   r a t c h e t   t o o t h   24 ,   and  a  f i r s t   cam  s u r f a c e   42  w h i c h  

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

more   d e t a i l   b e l o w .   The  s e c o n d   l o b e   34  s e r v e s   as  a  c a m m i n g  

m e m b e r ,   i n c l u d i n g   a  s e c o n d   c a m ' s u r f a c e   44  w h i c h   i n t e r a c t s  

w i t h   t h e   t o p   s u r f a c e   of  e a c h   t o o t h   to   move  t h e   r a t c h e t  

p a w l   22  i n t o   a  p o s i t i o n   w h e r e i n   t h e   f a c e   36  on  t h e   p a w l  

w i l l   e n g a g e   t he   f a c e   38  on  t h e   n e x t   t o o t h   of  t h e   r a t c h e t  

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

d i s e n g a g i n g   t he   r a t c h e t   w h e e l   by  m e a n s   of  t h e   l o a d   b r a k e .  

F IGS.   3  and  4  r e p r e s e n t   two  c r i t i c a l   r e l a t i v e  

p o s i t i o n s   of   t h e   r a t c h e t   w h e e l   and  r a t c h e t   p a w l ,   w i t h   t h e  

r a t c h e t   p a w l   22  o p e r a t i n g   i n d e p e n d e n t l y   of  a  b i a s i n g   m e a n s  

s u c h   as  s p r i n g   28.   When  t h e   r a t c h e t   w h e e l   20  i s   t u r n i n g  

in  t h e   l o a d   r a i s i n g   d i r e c t i o n ,   or  c l o c k w i s e   as  shown  h e r e ,  

and  t he   w h e e l   and  t h e   p a w l   a r e   in  t h e   r e l a t i v e   p o s i t i o n  

shown  in  FIG.   3  t h e   t o o t h   d e s i g n a t e d   24a  a c t i n g   a g a i n s t  

t h e   f i r s t   cam  s u r f a c e   42  c a u s e s   t h e   p a w l   to   r o t a t e  

c o u n t e r c l o c k w i s e ,   m o v i n g   t h e   l o b e   32  u p w a r d   o u t   of  t h e   w a y  
of  t he   r a t c h e t   w h e e l   t e e t h ,   and  m o v i n g   l o b e   34  to   a  

p o s i t i o n   b e t w e e n   t e e t h   as  shown  in   FIG.   4.  F u r t h e r  

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

t o o t h   d e s i g n a t e d   24b  i n t o   e n g a g e m e n t   w i t h   t h e   cam  s u r f a c e  

44  on  t h e   l o b e   34 ,   c a u s i n g   t h e   p a w l   to   r o t a t e   c l o c k w i s e ,  

m o v i n g   t h e   l o b e   34  u p w a r d   and  o u t   of  t h e   way  of  t h e   t e e t h ,  

and  m o v i n g   t h e   l o b e   32  to   a  p o s i t i o n   b e t w e e n   t e e t h   a s  

i s h o w n   in  FIG.   3.  C o n t i n u e d   c l o c k w i s e   m o v e m e n t   of  t h e  

r a t c h e t   w h e e l   c a u s e s   t he   p a w l  2 2   to   r o c k   b a c k  a n d   f o r t h  



b e t w e e n   the   p o s i t i o n s   d e s c r i b e d   a b o v e   as  the  l o b e s   3 2  a n d  

34  move  a l t e r n a t e l y   b e t w e e n   p o s i t i o n s   ou t   of  the   way  o f  

the   r a t c h e t   t e e t h   and  p o s i t i o n s   b e t w e e n   r a t c h e t   t e e t h .  

When  the   r a t c h e t   w h e e l   20  is   moved  f rom  t h e  

p o s i t i o n   of   FIG.  3  in  a  c o u n t e r c l o c k w i s e   or  l o a d   l o w e r i n g  

d i r e c t i o n ,   t he   f a c e   38  of  t he   t o o t h   d e s i g n a t e d   24c  w i l l  

c o n t a c t   t he   f a c e   36  on  l o b e   32  to  s t o p   f u r t h e r   r o t a t i o n .  

I f   c o u n t e r c l o c k w i s e   m o v e m e n t   of  t he   r a t c h e t   w h e e l   s t a r t s  

when  the   w h e e l   and  p a w l   a r e   in  the   FIG.  4  p o s i t i o n ,   t h e  

cam  s u r f a c e   44  of  l o b e   34  w i l l   r i d e   o v e r   t he   top   of  t h e  

t o o t h   d e s i g n a t e d   24d  to  r o t a t e   t he   p a w l   to  the   FIG.   3 

p o s i t i o n   to  p l a c e   t h e   f i r s t   l o b e   i n t o   p o s i t i o n   f o r   t h e  

f a c e   36  on  t h e   f i r s t   l o b e   to  c o n t a c t   t he   f a c e   38  on  t h e  

t o o t h   d e s i g n a t e d   24e  to  s t o p   f u r t h e r   r o t a t i o n .  

I t   c an   be  a p p r e c i a t e d   t h a t   in  t he   e m b o d i m e n t  

i l l u s t r a t e d   in  FIG.   2  the   a c t i o n   of  t he   pawl   22  r e l a t i v e  

to  t he   r a t c h e t   w h e e l   20  w i l l   be  as  d e s c r i b e d   a b o v e ,   e x c e p t  
t h a t   t he   f i r s t   l o b e   w i l l   a l w a y s   be  b i a s e d   t o w a r d   t h e  

e n g a g e m e n t   p o s i t i o n   shown  by  m e a n s   of   t he   s p r i n g   28,   i n  

a d d i t i o n   to  t he   c a m m i n g   a c t i o n   d e s c r i b e d   a b o v e .  



1.  In  a  h o i s t   h a v i n g   a  h o u s i n g ,   a  l o a d   m e m b e r  

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

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

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

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

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

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

a n g u l a r l y   d i s p l a c e d   f rom  t he   f i r s t   l o b e   and  h a v i n g  c a m   ëV' 

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

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

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

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

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

s a i d   p e r i p h e r a l   s u r f a c e s   of  s a i d   r a t c h e t   t e e t h   r o c k s   s a i d  

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

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

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

r a t c h e t   w h e e l   in  s a i d   one  d i r e c t i o n .  

2.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  in  w h i c h  

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

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

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

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

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

f o r t h   a b o u t   i t s   a x i s   to  a l t e r n a t e l y   move  s a i d   f i r s t   a n d  

s e c o n d   l o b e s   o u t   of   t he   way  of  s a i d   r a t c h e t   t e e t h .  

3.  A p p a r a t u s   as  c l a i m e d   in  c l a i m s   1  or  2 ,  

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

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

r a t c h e t   w h e e l   is   r o t a t e d   in  s a i d   one  d i r e c t i o n .  

4.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   3,  in  w h i c h  

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

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