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©  Centrifugal  advance  mechanism  for  a  spark  ignition  system  ignition  distributor. 

A  centrifugal  advance  mechanism  wherein  the  degree  of . 
advance  of  the  output  shaft  of  the  mechanism  relative  to  the 
input  shaft  of  the  mechanism  increases,  as  a  result  of 
smoothly  increasing  speed,  in  a  stepwise  manner,  the 
mechanism  including  a  first  plate  (13)  rotatable  with  the  input 
shaft  (11),  and  a  second  plate  (18)  rotatable  relative  to  both  the 
input  shaft  (11)  and  the  output  shaft  (12).  A  cam  member  (21) 
is  coupled  to  the  output  shaft  (12)  to  rotate  therewith,  and  is 
engaged  by  centrifugal  weights  pivoted  on  the  first  shaft  (11). 
A first  tension  spring  (26)  acts  between  the  input  shaft  and  the 
output  shaft  to  urge  the  output  shaft to  a  rest  position,  and  a 
second  tension  spring  (27)  acts  between  the  output  shaft  (12) 
and the  second  plate  (18)  to  urge the  second  plate  (18)  to  a  rest 
position  relative  to  the  output  shaft  (12).  The  second  plate  (18) 
and  the  first  plate  (13)  include  co-acting  abutment  means  (29, 
15)  to  limit  movement  of the  second  plate  (18)  with  the  output 
shaft  (12)  relative  to  the  input  shaft  (11).  Before  co-operation 
of the  abutment  means  (15,29)  the  shaft  (12)  is  moved  relative 
to  the  shaft  (11)  against  the  action  of the  spring  (26),  whereas 
after  co-operation  of  the  abutment  means  (15, 29)  movement 
of the  shaft  (12)  relative  to  the  shaft  (11)  takes  place  against the 
combined  action  of the  springs  (26,27.) 



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

f o r   use   in   the   i g n i t i o n   d i s t r i b u t o r   of  an  i n t e r n a l   c o m b u s t i o n  

e n g i n e   s p a r k   i g n i t i o n   s y s t e m .  

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

e n g i n e s   a r e   o p t i m i s e d   when  the   i g n i t i o n   t i m i n g   i s   a d v a n c e d  

in   a  s t e p p e d   m a n n e r   w i t h   i n c r e a s i n g   e n g i n e   s p e e d   r a t h e r  

t h a n   a  c o n t i n u o u s   m a n n e r   as  i s   t h e   c a s e   w i t h   many  e n g i n e s .  

Thus  s u c h   c e r t a i n   e n g i n e s   r e q u i r e ,   as  the   e n g i n e   s p e e d   i n -  

c r e a s e s ,   a  p e r i o d   of  e n g i n e   s p e e d   i n c r e a s e   whe re   t he   i g n i t i o n  

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

p r i o r   to  a  s u b s e q u e n t   a d v a n c e .   A  m e c h a n i s m   f o r   a c h i e v i n g  

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

P a t e n t   S p e c i f i c a t i o n   No.  7 9 8 0 5 9 .   The  c o n s t r u c t i o n   and  o p -  
e r a t i o n   of  t h i s   p r i o r   c o n s t r u c t i o n   w i l l   be  e v i d e n t   f rom  a  

r e a d i n g   of  S p e c i f i c a t i o n   No.  7 9 8 0 5 9   and  i t   w i l l   be  r e c o g n i s e d  

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

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

s p e e d   i s   r e q u i r e d .   A s s e m b l y   of  t h e   c o m p o n e n t s   in   p a r t i c u l a r  

a  p r e s t r e s s e d   t o r s i o n   s p r i n g ,   of  s u c h   a  c o n s t r u c t i o n   d u r i n g  

i t s   m a n u f a c t u r e   i s   c o n s i d e r e d   to  be  a  p r o b l e m ,   as  i s   c o n -  

t r o l l i n g   t he   p r e s t r e s s i n g   of  t h e   t o r s i o n   s p r i n g   in   a  m a n n e r  

to  e n s u r e   c o n s i s t e n t l y   a c c u r a t e   t i m i n g   c o n t r o l   o v e r   a  n u m b e r  

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

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

in   t h e s e   p r o b l e m s   a r e   m i n i m i z e d .  

A  c e n t r i f u g a l   a d v a n c e   m e c h a n i s m   a c c o r d i n g   to  the   i n v e n t -  

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

r o t a t e   w i t h   t he   i n p u t   s h a f t   and  whose   a n g u l a r   r e l a t i o n s h i p  

w i t h   t he   i n p u t   s h a f t   i s   to  be  v a r i e d   in  a c c o r d a n c e   w i t h   t h e  

r o t a t i o n a l   s p e e d   of  t h e   i n p u t   s h a f t ,   the   i n p u t   and  o u t p u t  

s h a f t s   h a v i n g   a  common  a x i s   of  r o t a t i o n ,   a  f i r s t   p l a t e   f i x e d  

in   r e l a t i o n   to  t he   i n p u t   s h a f t   so  as  to  r o t a t e   t h e r e w i t h ,  



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

r e l a t i v e   t h e r e t o   a b o u t   an  a x i s   p a r a l l e l   t o  s a i d   r o t a t i o n a l  

a x i s ,   a  cam  member   f i x e d   in   r e l a t i o n   to  s a i d   o u t p u t   s h a f t  

so  as  to  r o t a t e   t h e r e w i t h ,   s a i d   cam  member  b e i n g   e n g a g e d   b y  

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

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

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

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

a b o u t   s a i d   r o t a t i o n a l   a x i s   r e l a t i v e   to  s a i d   i n p u t   and  o u t p u t  

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

p l a t e   and  t h e   o u t p u t   s h a f t   and  u r g i n g   t he   o u t p u t  s h a f t   a n g -  

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

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

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

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

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

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

movemen t   of  t h e   s e c o n d   p l a t e   r e l a t i v e   to  t he   f i r s t   p l a t e ,  

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

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

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

p l a t e   t h u s   m o v i n g   s a i d   cam  member   and  t h e   o u t p u t   s h a f t   a n g -  

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

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

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

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

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

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

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

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

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

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

of  r o t a t i o n   has   i n c r e a s e d   s u f f i c i e n t l y   to  o v e r c o m e   s a i d  

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

upon   s a i d   o u t p u t   s h a f t   and  s a i d   cam  means   i s   moved  by  s a i d  

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

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



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

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

P r e f e r a b l y   a  f i r s t   a n c h o r   p o s t   e x t e n d s   f rom  s a i d   f i r s t  

p l a t e   p a r a l l e l   to  s a i d   a x i s   of  r o t a t i o n ,   a  s e c o n d   a n c h o r  

p o s t   e x t e n d s   p a r a l l e l   to  s a i d   f i r s t   a n c h o r   p o s t   f rom  the   cam 

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

f i r s t   a n c h o r   p o s t   and  a t   i t s   o t h e r   end  to  the   s e c o n d   a n c h o r  

p o s t .  

C o n v e n i e n t l y   a  t h i r d   a n c h o r   p o s t   e x t e n d s   f rom  s a i d   cam 

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

p o s t   e x t e n d s   f rom  s a i d   s e c o n d   p l a t e   p a r a l l e l   to  s a i d   t h i r d  

a n c h o r   p o s t ,   s a i d   s e c o n d   s p r i n g   b e i n g   c o u p l e d '  a t   one  end  t o  

the   t h i r d   a n c h o r   p o s t   a n d   at   i t s   o t h e r   end  t o  

the   f o u r t h   a n c h o r   p o s t .  

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

f i r s t   p l a t e   f o r   m o v e m e n t   a b o u t   an  a x i s   p a r a l l e l   to  t he   p i v o t -  
al   a x i s   of  t he   f i r s t   m e n t i o n e d   w e i g h t .  

P r e f e r a b l y   one  of  s a i d   f i r s t   and  s e c o n d   w e i g h t s   i s   p i v o t -  

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

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

s h a f t ,   and  s a i d   cam  member   i s   r i g i d l y   s e c u r e d   to  s a i d   t h i r d  

p l a t e   by  means   of  s a i d   s e c o n d   and  t h i r d   a n c h o r  

p o s t s .  

C o n v e n i e n t l y   s a i d   f i r s t   and  s e c o n d   p l a t e s   and  s a i d   cam 
member  e x t e n d   p a r a l l e l   to  one  a n o t h e r ,   s a i d   cam  member   l i e s  

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

t h i r d   a n c h o r   p o s t s   e x t e n d   t h r o u g h   a r c u a t e   s l o t s   in  s a i d   s e c -  
ond  p l a t e .  

One  e x a m p l e   of  t he   i n v e n t i o n   i s   i l l u s t r a t e d   in   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 i g u r e   1  i s   a  d i a g r a m m a t i c   s a i d   e l e v a t i o n a l   v i e w ,   p a r t l y  

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

F i g u r e   2  i s   a  p l a n   v i e w   of  t h e   m e c h a n i s m   shown  i n  F i g u r e  

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

F i g u r e   3  i s   a  g r a p h   i l l u s t r a t i n g   t h e   o p e r a t i o n   of   t h e  

m e c h a n i s m   shown  i n   F i g u r e s   1  a n d   2 .  

R e f e r r i n g   to  t h e   d r a w i n g s ,   t h e r e   i s   shown  a  c e n t r i f u g a l  

a d v a n c e   m e c h a n i s m   f o r   use   in   an  i g n i t i o n   d i s t r i b u t o r   of  a n  

i n t e r n a l   c o m b u s t i o n   e n g i n e .  

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

e n g i n e   r e q u i r e   t h a t   t he   i g n i t i o n   t i m i n g   be  c o n t r o l l e d   i n  

a c c o r d a n c e   w i t h   t h e   g r a p h   shown  in   F i g u r e   3  w h e r e   e n g i n e  

s p e e d   i s   p l o t t e d   a l o n g   the   h o r i z o n t a l   a x i s   and  d e g r e e s   o f  

i g n i t i o n   a d v a n c e   i s   p l o t t e d   on  t h e   v e r t i c a l   a x i s .   The  i n p u t  

s h a f t   11  of  t h e   m e c h a n i s m   i s   d r i v e n   f rom  t h e   c r a n k   s h a f t   o f  

the   e n g i n e ,   and  t h e   o u t p u t   s h a f t   12  of  t h e   m e c h a n i s m   o p e r a t e s  

t h e   c o n t a c t   b r e a k e r   a s s e m b l y ,   or  i t s   e q u i v a l e n t ,   of  t h e  

s p a r k   i g n i t i o n   s y s t e m   of  t h e   v e h i c l e .   The  o u t p u t   s h a f t   1 2  

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

i sm,   c o n v e n t i o n a l l y   a  r o t o r   a rm.   As  can   be  u n d e r s t o o d   w i t h  

r e f e r e n c e   to  F i g u r e   3  t he   r e q u i r e m e n t s   a r e   t h a t   in   t h e   r e s t  

c o n d i t i o n   of  t h e   e n g i n e   t h e r e   i s   z e r o   d e g r e e s   of  a d v a n c e .  

I t   i s   to  be  u n d e r s t o o d   h o w e v e r   t h a t   z e r o   d e g r e e s   of  a d v a n c e  

i s   z e r o   d e g r e e s   of  a d v a n c e   of  t h e   o u t p u t   s h a f t   12  in   r e l a t -  

i o n   to  t h e   i n p u t   s h a f t   11,   and  d o e s   n o t   n e c e s s a r i l y   r e p r e s -  

en t   t he   s t a t i c   i g n i t i o n   t i m i n g   r e q u i r e m e n t   of  t h e   e n g i n e .  

For   e x a m p l e   t h e   s t a t i c   i g n i t i o n   t i m i n g   of  t he   e n g i n e   may  b e  

8  d e g r e e s   b e f o r e   t o p   dead   c e n t r e ,   b u t   f o r   t he   p u r p o s e s   o f  

t h i s   S p e c i f i c a t i o n   r e f e r e n c e s   made  o n l y   to  the   a n g u l a r  

r e l a t i o n s h i p   of  t h e   o u t p u t   s h a f t   12  and  t he   i n p u t   s h a t   1 1 ,  

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

the   s h a f t   12  to  t he   s h a f t   11  i s   z e r o   d e g r e e s   of  a d v a n c e .   I t  

i s  r e q u i r e d   t h a t   u n t i l   t he   e n g i n e   s p e e d   r e a c h e s   A  r e v o l u t i o n s  

p e r   m i n u t e s   t h e r e   s h a l l   be  no  a d v a n c e   of  t h e   s h a f t   12  r e l a t -  

i ve   to  t he   s h a f t   11.   B e t w e e n   e n g i n e   s p e e d s   A  and  B  i t   i s  



r e q u i r e d   t h a t   t h e r e   s h a l l   be  a  g r a d u a l   a d v a n c e   of  t he   s h a f t  

12  in  r e l a t i o n   to  the   s h a f t   11  u n t i l   at  s p e e d   B  x  d e g r e e s   o f  

a d v a n c e   has   o c c u r r e d .   T h e r e a f t e r ,   b e t w e e n   s p e e d   B  and  s p e e d  

C  i t   i s   r e q u i r e d   t h a t   t h e r e   s h o u l d   be  no  f u r t h e r   a d v a n c e ,  

u n t i l   s p e e d   C  has   been   e x c e e d e d .   B e t w e e n   s p e e d s   C  and  s p e e d  

D  t h e r e   i s   r e q u i r e d   a g a i n   to  be  a  g r a d u a l   i n c r e a s e   in  a d v a n c e  

u n t i l   a t   s p e e d   D  the   d e g r e e   of  a d v a n c e   is   x  d e g r e e s   p l u s   y  

d e g r e e s .   A f t e r   s p e e d   D  i t   i s   r e q u i r e d   t h a t   t h e r e   s h o u l d   b e  

no  f u r t h e r   a d v a n c e .  

R e f e r r i n g   now  more  s p e c i f i c a l l y   to  F i g u r e s   1  and  2  t h e  

c e n t r i f u g a l   m e c h a n i s m   i n p u t   s h a f t   11  i s   f o r m e d   w i t h   an  a x i a l  

e x t e n s i o n   l l a   upon   w h i c h   i s   r o t a t a b l y   m o u n t e d   a  h o l l o w   o u t -  

pu t   s h a f t   12.  A  f i r s t   p l a t e   13  i s   r i g i d l y   s e c u r e d   to  t h e  

s h a f t   11  and  e x t e n d s   t r a n s v e r s e   t h e r e t o ,   the   s h a f t   11  e x -  

t e n d i n g   f rom  one  f a c e   of  t h e   p l a t e   13  and  the   e x t e n s i o n   l l a  

e x t e n d i n g   f rom  t he   o p p o s i t e   f a c e   of  t he   p l a t e   13.  At  a  p a i r  

of  d i a m e t r i c a l l y   o p p o s i t e   p o i n t s   of  e q u a l   r a d i u s   t he   p l a t e  

13  c a r r i e s   f i r s t   and  s e c o n d   p i v o t   p o s t s   14,  15  e x t e n d i n g  

p a r a l l e l   to  t he   a x i s   of  r o t a t i o n   of  t he   s h a f t s   11,  1 2 .  

P i v o t a l l y   m o u n t e d   on  the   p o s t s   14,  15  a re   r e s p e c t i v e   c o n t r o l  

w e i g h t s   16,  17  t he   c o n t r o l   w e i g h t s   16,  17  b e i n g   m o v a b l e  

p i v o t a l l y   r e l a t i v e   to  t he   p o s t s   14,  15  u n d e r   c e n t r i p e t a l  

f o r c e   as  t he   s h a f t   11  r o t a t e s .  

M o u n t e d   a t   t h e   l o w e r   end  of  t he   s h a f t   12  f o r   a n g u l a r   m o v e -  

ment   r e l a t i v e   to  t he   s h a f t   12  a b o u t   t he   a x i s   of  r o t a t i o n   o f  

the   s h a f t   12  i s   a  s e c o n d   p l a t e   18  l y i n g   p a r a l l e l   t o ,   b u t  

s p a c e d   f rom  the   p l a t e   13.  A  t h i r d   p l a t e   19  e x t e n d i n g   p a r a l l -  

el  to  t he   p l a t e   18  l i e s   b e t w e e n   the   p l a t e   18  and  the   c o n t r o l  

w e i g h t s   16,  and  i s   r i g i d l y   s e c u r e d   to  the   o u t p u t   s h a f t   1 2 .  

B e t w e e n   the   t h i r d   p l a t e   19  and  the   f i r s t   p l a t e   13,  and  c o -  

o p e r a t i n g   w i t h   t he   c o n t r o l   w e i g h t s   16,  17  i s   a  p l a t e - l i k e  

cam  member  21  w h i c h   i s   r i g i d l y   s e c u r e d   to  the   p l a t e   19  b y  

means   of  p o s t s   22,  23  e x t e n d i n g   p a r a l l e l   to  the   a x i s   o f  

r o t a t i o n   of  t he   s h a f t s   11,  12  in  a  d i r e c t i o n   away  f rom  t h e  

p l a t e   13.   The  p o s t s   22,  23  e x t e n d   t h r o u g h   a r c u a t e   s l o t s   2 4 ,  

25  in   t h e   p l a t e   18  and  t e r m i n a t e   at   a  h e i g h t   a b o v e   the   p l a t e  



18  s u b s t a n t i a l l y   e q u a l   to  the   h e i g h t   of   t e r m i n a t i o n   of  t h e  

p o s t s   14,  1 5 .  

A  f i r s t   h e l i c a l l y   wound  t e n s i o n  s p r i n g   26  i s   a n c h o r e d   a t  

o n e  e n d   to  t h e   p o s t   1 4 ,  a n d   a t   i t s   o t h e r  e n d   t o  t h e  p o s t   2 2 ,  

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

o r e d   a t  o n e   end  to  t h e   p o s t   23  and  a t   i t s   o t h e r   end  to  a n  

a n c h o r   p o s t   28  u p s t a n d i n g   f rom  t h e   p l a t e   18,  I t  w i l l   b e  

r e c o g n i s e d   t h a t   s i n c e   t h e   p l a t e   18  i s   a n g u l a r l y   m o v a b l e   w i t h  

r e s p e c t   to  t h e   s h a f t   12  i t   i s  a l s o   a n g u l a r l y   m o v a b l e   w i t h  

r e s p e c t   to  t h e   p l a t e   19  and  cam  member   21.  T h u s  t h e   s p r i n g  

27  u r g e s   t h e   p l a t e   18  to  a  r e s t   p o s i t i o n   i n   r e l a t i o n   to  t h e  

o u t p u t   s h a f t   12,  t h e   r e s t   p o s i t i o n   b e i n g   d e f i n e d   by  a b u t m e n t  

b e t w e e n   t h e   p o s t s   22,  2 3  a n d   one  end  o f  e a c h  o f   t h e   r e s p e c t -  

i v e   a r c u a t e   s l o t s   24,  25.  The  s p r i n g   2 6  a c t i n g  b e t w e e n   t h e  

o u t p u t   s h a f t   12  and  t he   i n p u t   s h a f t   11  u r g e s   t h e   s h a f t   12  t o  

a  r e s t   p o s i t i o n   r e l a t i v e   to  t he   s h a f t   11  d e f i n e d   b y  a b u t m e n t  

o f   t he   cam  member   21  w i t h   t he   w e i g h t s   1 6 ,  1 7 ,   and  a b u t m e n t   o f  

t h e   w e i g h t s   16,   17  w i t h   s t o p s   p r o v i d e d   e i t h e r   on  t h e  c a m  

member   21  or  on  t h e   e x t e n s i o n   1 1 a  o f  t h e   s h a f t   11  ( t h e   z e r o  

a d v a n c e   p o s i t i o n   of  t he   m e c h a n i s m ) .  

When  t he   p a r t s   of   t h e  m e c h a n i s m  a r e   i n   t h e i r   r e s t   p o s i t i o n s  

t h e   s p r i n g   26  i s   a r r a n g e d   to  b e  p r e s t r e s s e d ,   and  so  e v e n   i n  

t h e   r e s t   p o s i t i o n   a p p l i e s   a  f o r c e   t o  t h e   p o s t s  l 4 ,   22  d r a w -  

i n g   them  t o w a r d s   o n e  a n o t h e r .   S i m i l a r l y ,   in   t h e  r e s t   p o s -  
i t i o n   of  t h e   p l a t e   18  r e l a t i v e  t o   t h e   o u t p u t   s h a f t   12  t h e  

s p r i n g   27  i s   s t r e s s e d ,   i t  b e i n g   a p p r e c i a t e d   t h a t   t h e   s p r i n g s  
26  and  27  a r e   a s s e m b l e d   to  the   p o s t s   l 4 ,   22  and  23,  28  i n  

a  p r e - s t r e s s e d   c o n d i t i o n .  

The  o p e r a t i o n   o f   t he   m e c h a n i s m  i s  a s   f o l l o w s : -  

W i t h   t h e   p a r t s   i n   t h e i r   r e s t   p o s i t i o n ,   and  the   s h a f t   11  

c o m m e n c i n g   to  r o t a t e ,   t h e n   t h e   s h a f t   12  r o t a t e s   w i t h   t h e  

s h a f t   11,  by  v i r t u e   of  t he   c o u p l i n g   d e f i n e d   by  the   w e i g h t s  

l 6 ,   17  and  t h e   cam  m e m b e r  2 1 .   Owing  t o  t h e   p r e - s t r e s s   i n  



t he   s p r i n g   26  no  movemen t   of  t he   s h a f t   12  r e l a t i v e   to  t h e  

s h a f t   11  o c c u r s   u n t i l   a  p r e d e t e r m i n e d   s p e e d   of  r o t a t i o n   h a s  

b e e n   r e a c h e d ,   at  w h i c h   s p e e d   t he   o u t w a r d   f o r c e   e x e r t e d   o n  

t he   w e i g h t s   16,  17  as  a  r e s u l t   of  t he   r o t a t i o n ,   o v e r c o m e s  

t he   p r e - s t r e s s i n g   of  t he   s p r i n g   26  ( s p e e d   A).  The  s h a f t   12  

and  p l a t e   19  of  c o u r s e   move  w i t h   t he   cam  member  21  and  s o  

t h e   s h a f t   12  i s   a d v a n c e d   a n g u l a r l y   a b o u t   the   a x i s   of  r o t a t -  

i o n   of  t he   s h a f t   r e l a t i v e   to  t he   s h a f t   11.  At  t h i s   s t a g e  

t he   p l a t e   18  moves  w i t h   t he   s h a f t   12  s i n c e   the   s p r i n g   27 

h o l d s   t he   ends   of  t he   s l o t s   24,  25  a g a i n s t   the   p o s t s   22,  2 3 .  

As  t he   s p e e d   of  r o t a t i o n   of  t he   s h a f t   11  i n c r e a s e s   t he   a d -  

v a n c e   of  t he   s h a f t   12  r e l a t i v e   to  t he   s h a f t   11  i n c r e a s e s  

u n t i l   a  f a c e   29  of  t he   p l a t e   18  a b u t s   t he   p o s t   15  of  t h e  

p l a t e   13  ( s p e e d   B).  T h e r e a f t e r ,   as  the   s p e e d   of  r o t a t i o n  

of  t h e   s h a f t   11  i n c r e a s e s   f u r t h e r   t he   p l a t e   18  c a n n o t   m o v e  

a n g u l a r l y   w i t h   r e s p e c t   to  t he   p l a t e   13,  and  t h u s   t he   s p r i n g  

27  a i d s   t he   s p r i n g   26  in   r e s i s t i n g   a n g u l a r   movemen t   of  t h e  

s h a f t   12  r e l a t i v e   to  t he   s h a f t   11.  H o w e v e r ,   t he   f o r c e   e x -  

e r t e d   by  the   w e i g h t s   16,  17  c o n t i n u e s   to  i n c r e a s e   as  t h e  

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

a c t i o n   of  the   s p r i n g s   26,  27  i n c r e a s e s .   I t   w i l l   be  r e c a l l e d  

t h a t   t he   s p r i n g   27  i s   f i t t e d   to  t he   p o s t s   23,  28  w i t h   a  p r e -  
d e t e r m i n e d   p r e - s t r e s s ,   and  t h u s   as  t he   s p e e d   i n c r e a s e s   n o  

a d d i t i o n a l   a d v a n c e   m o v e m e n t   of  t he   s h a f t   12  r e l a t i v e   to  t h e  

s h a f t   11  o c c u r s   u n t i l   t he   s p e e d   of  r o t a t i o n   of  t he   s h a f t   11  

has   i n c r e a s e d   to  a  s p e e d   s u c h   t h a t   t h e   f o r c e   e x e r t e d   by  t h e  

w i e g h t s   16,  17  o v e r c o m e s   the   p r e - s t r e s s i n g   of  the   s p r i n g   27 

( s p e e d   C).   T h e r e a f t e r ,   as  t h e   s p e e d   i n c r e a s e s   the   cam  m e n b e r  

21  i s   moved  f u r t h e r   by  the   w e i g h t s   16,  17  c a r r y i n g   the   p l a t e  

19  and  t he   s h a f t   12  w i t h   i t .   The  p l a t e   18  no  l o n g e r   m o v e s ,  
b e c a u s e   of  i t s   a b u t m e n t   w i t h   t he   p o s t s   15,  and  t h u s   t he   p o s t s  

22,  23  move  a l o n g   the   l e n g t h   of  t h e i r   a r c u t a t e   s l o t s   24,  2 5 .  

The  d e g r e e   of  a d v a n c e   of  the   s h a f t   12  t h u s   i n c r e a s e s   w i t h  

f u r t h e r   i n c r e a s i n g   s p e e d   u n t i l   the   p o s t s   22,  23  a b u t   t h e  

f a r   ends   of  t h e i r   r e s p e c t i v e   s l o t s   24,  25  ( s p e e d   D)  at   w h i c h  

p o i n t   no  f u r t h e r   m o v e m e n t   of  t he   member  21,  and  t h e r e f o r e   t h e  

s h a f t   12,  r e l a t i v e   to  t he   p l a t e   13  and  t h e r e f o r e   t he   s h a f t  

11  can  o c c u r .   Thus  any  f u r t h e r   i n c r e a s e   in   s p e e d   does   n o t  



g e n e r a t e   a  f u r t h e r   i n c r e a s e   in   a d v a n c e   of  t h e   s h a f t   12  r e l -  

a t i v e   to  the   s h a f t   1 1 .  

I t   w i l l   be  r e c o g n i s e d  t h a t   as  t he   s p e e d   of  r o t a t i o n  o f  

t h e   s h a f t   11  g r a d u a l l y   d e c r e a s e s   t h e n   t h e  a d v a n c e   of  t h e  

s h a f t   12  in   r e l a t i o n   to  the   s h a f t   11  a l s o  d e c r e a s e s ,   t h e  

r e l a t i o n s h i p   b e t w e e n   t h e   a d v a n c e   of   t h e   s h a f t   12  and  t h e  

s p e e d   of  r o t a t i o n   of  t he   s h a f t   11  a l w a y s   b e i n g  i n  a c c o r d a n c e  

w i t h   t he   c h a r a c t e r i s t i c s   i l l u s t r a t e d   by  t h e   g r a p h   of  F i g u r e  

3 .  

I t   i s   to  be  u n d e r s t o o d   t h a t   t he   d i m e n s i o n s  o f   t he   c o m p o n -  
e n t s   shown  in   F i g u r e s   1  a n d  2 ,   in  p a r t i c u l a r   t h e   s p a c i n g   b e t -  

ween  t h e   s u r f a c e   29  and  t he   p o s t   15,  and  t h e  l e n g t h s   of  t h e  

s l o t s   24,  25  i s   n o t   n e c e s s a r i l y   s t r i c t l y   in   a c c o r d a n c e   w i t h  

t h e   d i m e n s i o n s   on  t h e   g r a p h   in   F i g u r e   3,  t h e   d i m e n s i o n s  i n  

F i g u r e s   1  and  2  and  t h e   g r a p h   in   F i g u r e   3  b e i n g  s h o w n   p u r e l y  

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



1.  A  c e n t r i f u g a l   a d v a n c e   m e c h a n i s m   i n c l u d i n g   an  i n p u t  

s h a f t ,   an  o u t p u t   s h a f t   w h i c h   i s   to  r o t a t e   w i t h   the   i n p u t  

s h a f t   and  whose   a n g u l a r   r e l a t i o n s h i p   w i t h   the   i n p u t   s h a f t  

i s   to  be  v a r i e d   in   a c c o r d a n c e   w i t h   t he   r o t a t i o n a l   s p e e d   o f  

the   i n p u t   s h a f t ,   t he   i n p u t   and  o u t p u t   s h a f t s   h a v i n g   a  common 

a x i s   of  r o t a t i o n ,   a  f i r s t   p l a t e   f i x e d   in   r e l a t i o n   to  t h e  

i n p u t   s h a f t   so  as  to  r o t a t e   t h e r e w i t h ,   a  w e i g h t   m o u n t e d   o n  

the   f i r s t   p l a t e   f o r   p i v o t a l   m o v e m e n t   r e l a t i v e   t h e r e t o  

a b o u t   an  a x i s   p a r a l l e l   to  s a i d   r o t a t i o n a l   a x i s ,   a  cam 

member   f i x e d   in   r e l a t i o n   to  s a i d   o u t p u t   s h a f t   so  as  t o  

r o t a t e   t h e r e w i t h ,   s a i d   cam  member   b e i n g   e n g a g e d   by  s a i d  

w e i g h t   and  b e i n g   m o v a b l e   t h e r e b y   as  a  r e s u l t   of  p i v o t a l  

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

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

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

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

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

i n p u t   s h a f t ,   c h a r a c t e r i z e d   in   t  h a t   a  s e c o n d   p l a t e   18  i s  

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

r e l a t i v e   to  s a i d   i n p u t   s h a f t   11  and  s a i d   o u t p u t   s h a f t   1 2 ,  

and  t h e r e   i s   p r o v i d e d   a  s e c o n d   t e n s i o n   s p r i n g   27  a c t i n g  

b e t w e e n   the   o u t p u t   s h a f t   12  and  t h e   s e c o n d   p l a t e   18  a n d  

u r g i n g   the   s e c o n d   p l a t e   18  w i t h   p r e d e t e r m i n e d   f o r c e   t o  

a  r e s t   p o s i t i o n   d e f i n i n g   one  l i m i t   of  the   p e r m i t t e d   a n g u l a r  

movemen t   of  t he   s e c o n d   p l a t e   18  r e l a t i v e   to  the   o u t p u t  

s h a f t   12,  a n d ,   a b u t m e n t   means   15,  29  r e s t r i c t i n g   a n g u l a r  

m o v e m e n t   of  t he   s e c o n d   p l a t e   18  r e l a t i v e   to  the   f i r s t  

p l a t e   13,  w h e r e b y   as  the   r o t a t i o n a l   s p e e d   of   the   i n p u t  

s h a f t   11  i n c r e a s e s   f rom  z e r o ,   s a i d   w e i g h t   16,  17  p i v o t s  

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

f i r s t   p l a t e   13  t h u s   m o v i n g   s a i d   cam  member  21  and  t h e  

o u t p u t   s h a f t   12  a n g u l a r l y   r e l a t i v e   to  the   i n p u t   s h a f t   11 

w h i l e   r o t a t i n g   w i t h   t he   i n p u t   s h a f t   11,  a g a i n s t   the   a c t i o n  



of  s a i d   f i r s t   t e n s i o n   s p r i n g   26,  s a i d   s e c o n d   t e n s i o n   s p r i n g  

27  c o n s t r a i n i n g   s a i d   s e c o n d   p l a t e   18  to  r e m a i n   in   i t s   r e s t  

p o s i t i o n   r e l a t i v e   to  s a i d   o u t p u t   s h a f t   12,  and  t h e   a n g u l a r  

d i s p l a c e m e n t   of  the   o u t p u t   s h a f t   12  w i t h   r e s p e c t   to  t h e  

i n p u t   s h a f t   11  i n c r e a s i n g   as  t he   s p e e d   of   r o t a t i o n   i n c r e a s e s  

u n t i l   s a i d   a b u t m e n t   means   15,  29  p r e v e n t s   f u r t h e r   m o v e m e n t  

of   t h e   s e c o n d   p l a t e   18  w i t h   t he   o u t p u t   s h a f t   12  r e l a t i v e  

to  t h e   i n p u t   s h a f t   11  w h e r e u p o n   t he   a n g u l a r   d i s p l a c e m e n t   o f  

t h e   o u t p u t   s h a f t   12  r e l a t i v e   to  t h e   i n p u t   s h a f t   11  r e m a i n s  

c o n s t a n t   u n t i l   t h e   s p e e d   of   r o t a t i o n   has   i n c r e a s e d   s u f f i c -  

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

s a i d   s e c o n d   s p r i n g   27,  w h e r e u p o n   s a i d   o u t p u t   s h a f t  1 2   a n d  

s a i d   cam  means   21  i s   moved   by  s a i d   w e i g h t   16,  17  a g a i n s t  

t h e   c o m b i n e d   a c t i o n   of   t he   f i r s t   and  s e c o n d   t e n s i o n   s p r i n g s  

26,   27  f u r t h e r   to  i n c r e a s e   t he   a n g u l a r   d i s p l a c e m e n t   o f   t h e  

output  s h a f t   12  w i t h   r e s p e c t   to  t he   i n p u t   s h a f t   11  w i t h  

f u r t h e r   i n c r e a s i n g   s p e e d   of  r o t a t i o n   of   t he   i n p u t   s h a f t   1 1 .  

2.  A  m e c h a n i s m   as  c l a i m e d   in   c l a i m   1  c h a r a c t e r i s e d   i n   t h a t  

a  f i r s t   a n c h o r   p o s t   14  e x t e n d s   f rom  s a i d   f i r s t   p l a t e   13 

p a r a l l e l   to   s a i d   a x i s   of   r o t a t i o n ,   a  s e c o n d   a n c h o r   p o s t   2 2  

e x t e n d s   p a r a l l e l   to  s a i d   f i r s t   a n c h o r   p o s t   14  f rom  t h e   c a m  

member   21,   and  s a i d   f i r s t   s p r i n g   26  i s   c o u p l e d   a t   one  e n d  

to  t h e   f i r s t   a n c h o r   p o s t   14  and  a t   i t s   o t h e r   end  to  t h e  

s e c o n d   a n c h o r   p o s t   2 2 .  

3.  A  m e c h a n i s m   as  c l a i m e d   i n   c l a i m   2  c h a r a c t e r i s e d   i n  

t h a t   a  t h i r d   a n c h o r   p o s t   23  e x t e n d s   f rom  s a i d   cam  m e m b e r  

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

p o s t   28  e x t e n d s   f rom  s a i d   s e c o n d   p l a t e   18  p a r a l l e l   to  s a i d  

t h i r d   a n c h o r   p o s t   23,   s a i d   s e c o n d   s p r i n g   27  b e i n g   c o u p l e d  

a t   one  end  to  t he   t h i r d  a n c h o r   p o s t   23  and  a t   i t s   o t h e r   e n d  

to  t h e   f o u r t h   a n c h o r   p o s t   2 8 .  



4.  A  m e c h a n i s m   as  c l a i m e d   in   a n y  o n e   of  the   p r e c e d i n g  
c l a i m s   c h a r a c t e r i s e d   in   t h a t   a  s e c o n d   w e i g h t   17  is   p i v o t a l l y  
m o u n t e d   on  s a i d   f i r s t   p l a t e   13  f o r   m o v e m e n t   a b o u t   an  a x i s  

p a r a l l e l   to  t he   p i v o t a l   a x i s   of  the   f i r s t   m e n t i o n e d   w e i g h t  
1 6 .  

5.  A  m e c h a n i s m   as  c l a i m e d   in   c l a i m   4  w h e r e i n   one  o f  

s a i d   f i r s t   and  s e c o n d   w e i g h t s   16,  17  is   p i v o t a l l y   m o u n t e d  

on  s a i d   f i r s t   a n c h o r   p o s t   1 4 .  

6.  A  m e c h a n i s m   as  c l a i m e d   in   c l a i m   3,  or  in  c l a i m   4  o r  

c l a i m   5  w h e r e   d e p e n d e n t   upon   c l a i m   3,  c h a r a c t e r i s e d   in   t h a t  

a  t h i r d   p l a t e   19  i s   r i g i d l y   s e c u r e d   to  s a i d   o u t p u t   s h a f t  

12,  and  s a i d   cam  member   21  is   r i g i d l y   s e c u r e d   to  s a i d   t h i r d  

p l a t e   19  by  means   of  s a i d   s e c o n d   and  t h i r d   a n c h o r   p o s t s   2 2 ,  

2 3 .  

7.  A  m e c h a n i s m   as  c l a i m e d   in   c l a i m   3,  or  in  a n y  o n e   o f  

c l a i m s   4  to  6  w h e r e   d e p e n d e n t   u p o n   c l a i m   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   and  s e c o n d   p l a t e s   13,  18  and  s a i d   cam 

member   21  e x t e n d   p a r a l l e l   to  one  a n o t h e r ,   s a i d   cam  m e m b e r  

21  l i e s   b e t w e e n   the   f i r s t   and  s e c o n d   p l a t e s   13,  18,  a n d  

s a i d   s e c o n d   and  t h i r d   a n c h o r   p o s t s   22,  23  e x t e n d   t h r o u g h  

a r c u a t e   s l o t s   24,  25  in   s a i d   s e c o n d   p l a t e   1 8 .  
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