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@  Accessory  drive  control  mechanism. 

  An  accessory  drive  system  (10)  for  controlling  the 
operation  of  engine  driven  accessories  (16,  28,  30,  32,  34) 
comprising  a  crank  clutch  (12)  operatively  mounted  to  and 
rotated  by  the  engine  having  an  output  member  (22)  which 
is  decoupled  from  the  engine  in  response  to  control  signals 
in  a  first  operable  state  and  which  is  coupled  to  and  rotates 
with  the  engine  during  a  second  operable  state  and  a  two 
speed  accessory  drive  (14,  100)  for  driving  the  engine 
accessories,  including  an  input  adapted  to  be  driven  by  the 
output  member  of  the  crank  clutch  during  the  second  oper- 
able  state  and  further  including  an  output  adapted  to  vary 
the  driving  engagement  by  the  accessories  with  a  second 
control  signal. 



B a c k g r o u n d   and  Summ-3ry  of   t h e   I n v e n t i o n  

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

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

pump,   power   s t e e r i n g   u n i t ,   a l t e r n a t o r ,   e t c . ,   of   a n  

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

c l u t c h   s y s t e m   u t i l i z i n g   a  c r a n k   c l u t c h   and  an  a c c e s s o r y  
d r i v e   or  a c c e s s o r y   c l u t c h   f o r   s e l e c t i v e l y   e n g a g i n g   a n d  

d i s e n g a g i n g   the   a c c e s s o r i e s   f rom  t he   e n g i n e .  

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

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

of  e n g i n e   d r i v e n   a c c e s s o r i e s .   F u r t h e r ,   d u r i n g   v a r i o u s  

o p e r a t i o n a l   i n t e r v a l s   i t   i s   d e s i r a b l e   to  be  a b l e   to  d r i v e  

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

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

s p e e d   d u r i n g   h e a v y   a c c e s s o r y   demand   p e r i o d s .   Such  a  t w o -  

s p e e d   a c c e s s o r y   d r i v e   i s   s h o w n   by  M a s o n   in   U . S . S . N .  

5 0 2 , 8 0 3   w h i c h   i s   h e r e i n   i n c o r p o r a t e d   by  r e f e r e n c e .   W h i l e  

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

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

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

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

a c c e s s o r i e s   a r e   a l w a y s   c o n n e c t e d   to  and  p r o v i d e   a  c o n -  

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

t i o n .   The  p r e s e n t   i n v e n t i o n   f u r t h e r   i m p r o v e s   f u e l  

e c o n o m y ,   i m p r o v e s   b e l t   l i f e   and  r e d u c e s   a c c e s s o r y   g e n -  
e r a t e d   n o i s e .   F u r t h e r   many  t r a n s v e r s e   m o u n t e d   e n g i n e  
v e h i c l e s   a r e   b u i l t   w i t h   a  c r a n k s h a f t   p u l l e y   p o s i t i o n e d  

v e r y   c l o s e   to   t h e   f r a m e   r a i l .   I t   i s   n o t   p o s s i b l e   t o  

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

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



o f t e n   more  b u l k y   t h a n   t he   p u l l e y .   The  p r e s e n t   i n v e n t i o n  

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

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

c l u t c h   w h i c h   r e p l a c e s   t h e   c r a n k s h a f t   p u l l e y .   A  f u r t h e r  

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

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

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

c r a n k s h a f t   c l u t c h .  

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

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

o p e r a b l e   s t a t e s ,   an  i n p u t   member   o p e r a t i v e l y   m o u n t e d   t o  

and   r o t a t e d   by  a  m o v i n g   m e m b e r   o f   t h e   e n g i n e   and  a n  

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

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

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

member  d u r i n g   a  s e c o n d   o p e r a b l e   s t a t e ;  

s e c o n d   two  s p e e d   a c c e s s o r y   d r i v e   means   r e s p o n s i v e   t o  

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

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

i n c l u d i n g   an  i n p u t   a d a p t e d   to  be  d r i v e n   by  t h e   o u t p u t  
member  of  s a i d   f i r s t   c l u t c h   means   and  an  o u t p u t   d r i v i n g l y  

e n g a g e d   to  s a i d   a c c e s s o r i e s .  

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

In  t he   d r a w i n g s :  

FIGURE  1  i s   a  s c h e m a t i c   d i a g r a m   of  t he   i n v e n t i o n .  

FIGURE  2  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  t w o - s p e e d  

a c c e s s o r y   d r i v e .  

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

R e f e r e n c e   i s   made  to  FIGURE  1  w h i c h   i l l u s t r a t e s   a  

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



10.  The  s y s t e m   c o m p r i s e s ,   in  i t s   p r e f e r r e d   e m b o d i m e n t ,   a  

c r a n k   c l u t c h   12  w h i c h   i s   t y p i c a l l y   d r i v e n   by  a  m o v i n g  

member  of  t h e   e n g i n e   s u c h   as  a  c r a n k s h a f t .   The  s y s t e m  
f u r t h e r   i n c l u d e s   a  power   t r a n s m i s s i o n   d r i v e   d e v i c e   14  

s u c h   as  a  t w o - s p e e d   a c c e s s o r y   d r i v e .   As  i l l u s t r a t e d   i n  

FIGURE  1,  an  a i r   pump  16  or   o t h e r   a c c e s s o r y   i s   a t t a c h e d  

to  an  i n p u t   member  18  of  t he   c r a n k   c l u t c h   12  w h i c h   i s  

d i r e c t l y   c o n n e c t e d   to  t he   e n g i n e   c r a n k s h a f t   to  e n a b l e   t h e  

a i r   pump  to  be  d r i v e n   by  b e l t   20  d u r i n g   a l l   p e r i o d s   o f  

o p e r a t i o n .   I t   s h o u l d   be  a p p r e c i a t e d   t h a t   any  a c c e s s o r y  
t h a t   m u s t   be  c o n t i n u o u s l y   o p e r a t e d   c o u l d   be  c o n n e c t e d   t o  

t h e   i n p u t   m e m b e r   18  o f   t h e   c r a n k   c l u t c h   12 .   As  a n  

e x a m p l e   t he   a l t e r n a t o r   may  be  d r i v e n   by  t he   i n p u t   m e m b e r  

18 .   One  s u c h   c r a n k   c l u t c h   12  i s   i l l u s t r a t e d   in   t h e  

commonly   a s s i g n e d   U .S .   P a t e n t   4 , 3 9 7 , 3 8 0   w h i c h   i s  

e x p r e s s l y   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 .   In  a d d i t i o n  

t h e   c r a n k   c l u t c h   12  of  t h e   f a i l - s a f e   t y p e   w h e r e i n   i t s  

o u t p u t   m e m b e r   22  r o t a t e s   w i t h   t h e   c r a n k s h a f t   in   t h e  

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

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

The  c r a n k   c l u t c h   12  c o m p r i s e s   an  o u t p u t   m e m b e r  

g e n e r a l l y   d e s i g n a t e d   as  22  h a v i n g   a  b e l t   24  c o n n e c t i n g   i t  

w i t h   an  i n p u t   23  of   t h e   d r i v e   d e v i c e   14 .   The  d r i v e  

d e v i c e   14  i n c l u d e s   an  o u t p u t   member   24  w h i c h   may  i n c l u d e  

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

by  b e l t s   26a  and  b  to  a  v a r i e t y   of   e n g i n e   d r i v e n   a c c e s -  

s o r i e s   s u c h   as  an  a i r   c o n d i t i o n e r   c o m p r e s s o r   2 8 ,  
a l t e r n a t o r   30,   w a t e r   pump  32  and  power   s t e e r i n g   u n i t   3 4 .  

The  c r a n k   c l u t c h   12  and  d r i v e   d e v i c e   14  a r e   p r e f e r -  

a b l y   e l e c t r o - m a g n e t i c a l l y   or  e l e c t r i c a l l y   r e s p o n s i v e  

d e v i c e s   a c t i v a t e d   by  an  e l e c t r o n i c   c o n t r o l   u n i t   40  of  a  

known  t y p e   in  r e s p o n s e   to  e n g i n e   o p e r a t i n g   p a r a m e t e r s .  

W i t h   r e f e r e n c e   to   FIGURE  2  t h e r e   i s   s h o w n   a  t w o -  

s p e e d   a c c e s s o r y   d r i v e   u n i t   100  w h i c h   i s   e x e m p l a r y   of   t h e  

d r i v e   d e v i c e   14  i l l u s t r a t e d   in  FIGURE  1.  The  a c c e s s o r y  



d r i v e   u n i t   100  c o m p r i s e s   an  o v e r d r i v e   u n i t   or  d r i v e   1 0 2  

a c t i v a t e d   by  a c t u a t o r   104 .   The  a c t u a t o r   104  may  be  a  

vacuum  m o t o r   or  e l e c t r i c a l   d e v i c e   c a p a b l e   of   m o v i n g   a  

l e v e r   106  to  a c t i v a t e   a  d i s k   b r a k e   m e c h a n i s m   108  of   a  

known  t y p e   i n c l u d i n g   a  c a l i p e r   110  and  b r a k e   p a d s   1 1 2 .  

The  c a l i p e r   110  i s   m o u n t e d   to  t h e   e n g i n e   by  a  b r a c k e t   o f  

a  known  v a r i e t y   w h i c h   i s   n o t   s h o w n .   The  a c t u a t o r   104  m a y  
be  c o n t r o l l e d   by  a  c o n t r o l l e r   114  ( s u c h   as  ECU  40)  i n  

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

s e n s o r s   116 .   The  l e v e r   106  may  be  n e c e s s a r y   to  s u p p l y  

a d d i t i o n a l   m e c h a n i c a l   a d v a n t a g e   to  t he   d i s k   b r a k e   108  i f  

a  low  t o r q u e   a c t u a t o r   104  i s   u t i l i z e d .  

The  a c c e s s o r y   d r i v e   u n i t   100  i s   a d a p t e d   to   b e  

m o u n t e d   to  t h e   e n g i n e   by  b r a c k e t s   118a   and  b  of   a  k n o w n  

v a r i e t y .   More  s p e c i f i c a l l y ,   t h e   b r a c k e t s   118  s u p p o r t   a  

h o l l o w   s h a f t   120  f o r   r o t a t i o n   a b o u t   an  a x i s   122 .   T h e  

s h a f t   120  i s   s u p p o r t e d   p r o x i m a t e   i t s   e n d s   by  s u p p o r t  

b e a r i n g s   1 2 4 a   and   b .   The  o u t e r   r a c e   o f   e a c h   s u p p o r t  

b e a r i n g   124  i s   c o n n e c t e d   to  one  of   t h e   b r a c k e t s   118a  or  b  

by  a  b e a r i n g   s u p p o r t   126  ( 1 2 6 a ,   b ) .   An  i n p u t   p u l l e y   1 3 0  

i s   m o u n t e d   to   and  r o t a t e s   t h e   s h a f t   1 2 4 .   The  i n p u t  

p u l l e y   130  i s   a t t a c h e d   to  t h e   s h a f t   124  in  a  known  m a n n e r  

s u c h   as  by  a  keyway   or  by  s p l i n e s   n e i t h e r   of   w h i c h   i s  

i l l u s t r a t e d   in  FIGURE  2.  The  i n p u t   s h a f t   120  i s  

l a t e r a l l y   f i x e d   r e l a t i v e   to  t he   s h a f t   120  by  s p a c e r s   1 3 2 a  

and  b,  b o l t   134  and  n u t   136 .   The  b o l t   134  i s   r e c e i v e d  

w i t h i n   t he   s h a f t   120  and  i s   c o - a x i a l   t h e r e t o .   The  s h a f t  

120  s u p p o r t s   t h r e e   b a l l   b e a r i n g s   138 ,   140  and  142  w h i c h ,  

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

t h e   d r i v e   1 0 2 .  

The  d r i v e   u n i t   100  f u r t h e r   i n c l u d e s   a  p l a n e t a r y   g e a r  
s e t   144  c o m p r i s i n g   a  r i n g   g e a r   1 4 6 ,   a  p l u r a l i t y   of  p i n i o n  

or  p l a n e t a r y   g e a r s   148,   o n l y   one  of   w h i c h   i s   i l l u s t r a t e d ,  

and  a  s u n   g e a r   1 5 0 .   E a c h   o f   t h e   p i n i o n   or   p l a n e t a r y  

g e a r s   i s   a t t a c h e d   to  a  c a r r i e r   member  152 .   Each  of   t h e  



p i n i o n   or  p l a n e t a r y   g e a r s   148  i s   m o u n t e d   to  t he   c a r r i e r  

152  by  a  r e s p e c t i v e   p i n   154  and  r o l l e r   b e a r i n g   156 .   T h e  

p i n i o n   g e a r s   148  i n t e r c o n n e c t   t he   r i n g   g e a r   146  w i t h   t h e  

sun  g e a r   150 .   The  p l a n e t a r y   g e a r   s e t   144  c o m p r i s i n g   t h e  

a b o v e - n o t e d   r i n g   g e a r   146 ,   p l a n e t a r y   g e a r s   148  and  s u n  

g e a r   150  i s   c o v e r e d   by  a  b a c k   c o v e r   160  and  f r o n t   c o v e r  

162  w h i c h   a r e   a t t a c h e d   to  and  r o t a t a b l e   w i t h   t he   r i n g  

g e a r   146 .   The  b a c k   c o v e r   160  i s   s u p p o r t e d   f o r   r o t a t i o n  

r e l a t i v e   to  s h a f t   120  by  b e a r i n g   138 .   The  f r o n t   c o v e r  
162  i s   s u p p o r t e d   f o r   r o t a t i o n   by  a  r o l l e r   b e a r i n g   1 6 6  

t h a t   i s   m o u n t e d   c o n c e n t r i c   to  t he   c e n t r a l   a x i s   122 .   A 

b e a r i n g   s e a l   167  may  be  p r o v i d e d   a d j a c e n t   t h e   r o l l e r  

b e a r i n g   166 .   The  r o l l e r   b e a r i n g   166  i s   s u p p o r t e d   by  a  
hub  or  s e c o n d   s h a f t   168 .   The  hub  or  s e c o n d   s h a f t   168  m a y  
be  an  e l e m e n t   s e p a r a t e   f r o m   t h e   sun   g e a r   150  or   a n  

i n t e g r a l   e x t e n s i o n   t h e r e o f .   The  hub  168  i s   s u p p o r t e d   f o r  

r o t a t i o n   r e l a t i v e   to  t he   s h a f t   120  and  a x i s   122  by  t h e  

b e a r i n g s   140  and   1 4 2 .   The  h u b   168  i s   d r i v e n ,   a s  

d e s c r i b e d   b e l o w ,   by  a  r o l l e r   c l u t c h   180  t h a t   i s   s u p p o r t e d  

by  a  s l e e v e   1 8 2 .   As  i l l u s t r a t e d   in  FIGURE  2,  t he   hub  1 6 8  

s u p p o r t s   an  o u t p u t   p u l l e y   m e m b e r   1 7 0 .   The  n u m b e r   o f  

p u l l e y s   of  t h e   o u t p u t   p u l l e y   member  170  may  v a r y   w i t h   t h e  

a p p l i c a t i o n .  

The  d r i v e   u n i t   100  f u r t h e r   i n c l u d e s   a  d i s k   1 9 0  

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

i s   m o u n t e d   to  and  r o t a t a b l e   w i t h   t he   f r o n t   c o v e r   162  a n d  

r i n g   g e a r   146 .   The  d i s k   190  e x t e n d s   b e t w e e n   t h e   b r a k e  

p a d s   112  w h i c h   a r e   s u p p o r t e d   w i t h i n   by  t h e   b r a k e   c a l i p e r  
1 1 0 .  

In  o p e r a t i o n   the   d r i v e   u n i t   100  w i l l   be  r o t a t e d   b y  

t h e   a c t i o n   o f   i t s   s h a f t   120  in   u n i s o n   w i t h   t h e   i n p u t  

p u l l e y   1 3 0 .   The  i n p u t   p u l l e y   130  i s   r o t a t e d   by  a  b e l t ,  

s u c h   as   b e l t   24  of  FIGURE  1,  d u r i n g   i n t e r v a l s   when  t h e  

c r a n k   c l u t c h   12  i s   a c t i v a t e d   by  a  c o n t r o l   u n i t   s u c h   a s  

c o n t r o l l e r   114 .   Under   n o r m a l   o p e r a t i n g   c o n d i t i o n s ,   t h a t  



i s ,   w i t h   t he   a c t u a t o r   104  n o t   a c t i v a t e d ,   t h e   d i s k   190  i s  

f r e e   to  r o t a t e   r e l a t i v e   to  t h e   b r a k e   p a d s   112 .   In  t h i s  

m a n n e r   t he   o u t p u t   p u l l e y   member   170  i s   d r i v e n  t h r o u g h   t h e  

r o l l e r   c l u t c h   180 .   D u r i n g   t h i s   mode  o f   o p e r a t i o n   t h e  

p l a n e t a r y   g e a r   s e t   144 ,   w h i c h   i s   a l s o   c o u p l e d   to  s h a f t  

120 ,   f r e e w h e e l s   and  d o e s   no t   s u p p l y   t o r q u e   to  t h e   hub  o r  

s e c o n d   s h a f t   1 6 8 .  

When  i t   i s   d e s i r e d   to  h a v e   t he   d r i v e   u n i t   100  d r i v e  

t h e   a c c e s s o r i e s   a t   an  i n c r e a s e d   s p e e d ,   t h e   a c t u a t o r   1 0 4  

i s   a c t i v a t e d   by  t h e   c o n t r o l l e r   116  t h e r e b y   c a u s i n g   t h e  

d i s k   b r a k e   108  to   l o c k   and  h o l d   t h e   d i s k   190 .   S i n c e   t h e  

r i n g   g e a r   146  i s   d i r e c t l y   c o n n e c t e d   to  t h e   d i s k   190  b y  

v i r t u e   of   t h e i r   m u t u a l   c o n n e c t i o n   to  t h e   f r o n t   c o v e r   1 6 2 ,  

t h e   a c t   o f   l o c k i n g   t h e   d i s k   190  in   t u r n   l o c k s   a n d  

p r e v e n t s   t h e   r i n g   g e a r   146  f rom  r o t a t i n g .   Wi th   t h e   r i n g  

g e a r   146  now  l o c k e d   in  p l a c e ,   t h e   p l a n e t a r y   c a r r i e r   1 5 2 ,  

w h i c h   i s   c o n n e c t e d   d i r e c t l y   to   t h e   s h a f t   1 2 4 ,   w i l l  

o v e r d r i v e   t he   sun  g e a r   150  a t   a  s p e e d   f a s t e r   t h a n   t h e  

s p e e d   of   t h e   c o n c e n t r i c   s h a f t   124  w h i c h   i s   d r i v e n  

d i r e c t l y   by  t h e   i n p u t   p u l l e y   130 .   S i n c e   the   sun  g e a r   i s  

m e c h a n i c a l l y   c o n n e c t e d   to   t h e   hub   or  s h a f t   1 6 8 ,   t h e  

o u t p u t   p u l l e y   170  i s   d r i v e n   a t   an  a c c e l e r a t e d   s p e e d .  

D u r i n g   t h i s   a c c e l e r a t e d   s p e e d   mode  o f   o p e r a t i o n   t h e  

r o l l e r   c l u t c h   180  p e r m i t s   t h e   s e c o n d   s h a f t   or  hub  168  t o  

o v e r d r i v e   r e l a t i v e   to  t h e   s l e e v e   182  and  in  t h i s   m a n n e r  

the   r o l l e r   c l u t c h   180  a l l o w s   t h e   s e c o n d   s h a f t   168  ( a n d  

o u t p u t   p u l l e y   170)   to  run   f a s t e r   b u t   n o t   s l o w e r   t h a n   t h e  

s p e e d   of  t he   s h a f t   124  w h i c h   i s   d r i v e n   d i r e c t l y   by  t h e  

c r a n k s h a f t .  

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

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

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

a c c e s s o r y   d r i v e   u n i t   100  or  d r i v e   14  to  d i s e n g a g e   t h e  

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

e n g i n e .  



Many  c h a n g e s   and  m o d i f i c a t i o n s   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   of   t he   i n v e n t i o n   c a n ,   o f   c o u r s e ,   b e  

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

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

t h e   s c o p e   of   t h e   a p p e n d e d   c l a i m s .  



1.  An  a c c e s s o r y   d r i v e   s y s t e m   (10)  f o r   c o n t r o l l i n g  

the   o p e r a t i o n   of  e n g i n e   d r i v e n   a c c e s s o r i e s   (16,   28,  3 0 ,  

32,  34)  c o m p r i s i n g ;  

c l u t c h   means   (12)  r e s p o n s i v e   to  f i r s t   c o n t r o l  

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

two  o p e r a b l e   s t a t e s ,   an  i n p u t   member  (18)  o p e r a t i v e l y  

m o u n t e d   to  and  r o t a t e d   by  a  moving   member  of  t he   e n g i n e  

and  an  o u t p u t   member  (22)  wh ich   is  d e c o u p l e d   f rom  s a i d  

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

f i r s t   o p e r a b l e   s t a t e   and  which   is  c o u p l e d   to  and  r o t a t e s  

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

d r i v e   m e c h a n i s m   means  (14,  100)  r e s p o n s i v e   t o  

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

d r i v i n g   a c c e s s o r i e s ,   i n c l u d i n g   an  i n p u t   a d a p t e d   to  b e  

d r i v e n   by  the   o u t p u t   member  of  s a i d   c l u t c h   means   d u r i n g  

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

o u t p u t   e n g a g e d   to  s a i d   a c c e s s o r i e s ,   s a i d   o u t p u t   b e i n g  

d r i v i n g l y   e n g a g e d   by  s a i d   s e c o n d   c o n t r o l   s i g n a l s .  

2.  The  d r i v e   s y s t e m   (10)  as  d e f i n e d   in  C l a i m   1 

w h e r e i n   s a i d   i n p u t   of  s a i d   d r i v e   m e c h a n i s m   means   ( 1 4 ,  

100)  and  s a i d   o u t p u t   member  (22)  of  c l u t c h   means   ( 1 4 )  

a r e   l i n k e d   by  a  b e l t   ( 2 4 ) .  

3.  The  d r i v e   s y s t e m   as  d e f i n e d   in  C l a i m   2  w h e r e i n  

s a i d   d r i v e   m e c h a n i s m   means   (14,   100)  i n c l u d e s   p l a n e t a r y  

g e a r   means   (144)  fo r   d r i v i n g   s a i d   o u t p u t   member  at  a  

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

s i g n a l s   i n p u t   to  s a i d   d r i v e   m e c h a n i s m   means   and  at   a  

s e c o n d   g e a r   r a t i o   in  the   p r e s e n c e   of  s a i d   s e c o n d   c o n t r o l  

s i g n a l s .  

4.  The  s y s t e m   (10)  as  d e f i n e d   in  C l a i m   1  w h e r e i n  

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

(12)  is  such   as  to  d e c o u p l e   s a i d   o u t p u t   member  f rom  s a i d  

i n p u t   member  d u r i n g   e n g i n e   c r a n k i n g   p e r i o d s   or  d u r i n g  

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

5.  The  s y s t e m   (10)  is  d e f i n e d   in  C l a i m   2  w h e r e i n  

s a i d   c l u t c h   means   (12)  c o m p r i s e s   a  c r a n k   c l u t c h   h a v i n g  

i t s   i n p u t   member  o p e r a t i v e l y   d r i v e n   by  t he   c r a n k s h a f t   o f  



t he   e n g i n e .  

6.  The  s y s t e m   (10)  as  d e f i n e d   in  C l a i m   2  w h e r e i n  

s a i d   d r i v e   m e c h a n i s m   means   is  a  t w o - s p e e d   a c c e s s o r y  
d r i v e   d e v i c e .  

7.  The  s y s t e m   (10)  as  d e f i n e d   in  C l a i m   6  w h e r e i n  

s a i d   c r a n k s h a f t   c l u t c h   is  of  the   t y p e   t h a t   is  f a i l - s a f e  

w h e r e b y   i t s   o u t p u t   member  r o t a t e s   w i t h   the   e n g i n e  

c r a n k s h a f t   in  t he   a b s e n c e   of  c o n t r o l   s i g n a l s   i n p u t  

t h e r e t o   and  w h e r e i n   s a i d   o u t p u t   member  is  d i s e n g a g e d  

f rom  the   e n g i n e   c r a n k s h a f t   in  r e s p o n s e   to  s a i d   f i r s t  

c o n t r o l   s i g n a l s .  

8.  A  m e t h o d   of  o p e r a t i n g   at   l e a s t   one  e n g i n e  

m o u n t e d   a c c e s s o r y   such   as  an  a l t e r n a t o r ,   w a t e r   p u m p ,  

power   s t e e r i n g   u n i t ,   e t c . ,   s a i d   a c c e s s o r y   e n g a g e a b l y  

c o n n e c t e d   to  a  t w o - s p e e d   d r i v e ,   s a i d   t w o - s p e e d   d r i v e  

m o u n t e d   in  d r i v i n g   e n g a g e m e n t   w i t h   an  o u t p u t   member  of  a  

c r a n k s h a f t   c l u t c h ,   m o u n t e d   to  t he   c r a n k s h a f t   of  t h e  

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

r e s p o n s i v e   to  c o n t r o l   s i g n a l s   t h e r e t o   fo r   c h a n g i n g   t h e i r  

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

a p p l y i n g   a  f i r s t   c o n t r o l   s i g n a l   to  s a i d   c r a n k s h a f t  

c l u t c h   to  a c t i v a t e   same  c a u s i n g   an  o u t p u t   member  t h e r e o f  

to  r o t a t e   a t   c r a n k s h a f t   s p e e d ;  

a p p l y i n g   a  s e c o n d   c o n t r o l   s i g n a l   to  s a i d   t w o - s p e e d  

d r i v e   to  c a u s e   an  o u t p u t   member  t h e r e o f   to  r o t a t e   a t  

e i t h e r   a  f i r s t   or  at  a  s e c o n d   s p e e d   in  r e s p o n s e   to  t h e  

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

a n d  

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

s a i d   o u t p u t   member  of  s a i d   c r a n k s h a f t   c l u t c h .  

9.  The  m e t h o d   as  d e f i n e d   in  C l a i m   7  w h e r e i n   s a i d  

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

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

i n t e r v a l s .  

10.  In  a  s y s t e m   c o m p r i s i n g   a  c r a n k s h a f t   c l u t c h  

s e l e c t a b l y   e n g a g e a b l e   w i t h   t he   c r a n k s h a f t   or  o t h e r  

mov ing   member  of  an  e n g i n e ,   a  t w o - s p e e d   a c c e s s o r y   d r i v e  

h a v i n g   an  o u t p u t   member  a d a p t e d   to  be  d r i v e n   a t   one  o f  



two  s p e e d s   and  c o n n e c t e d   to  at   l e a s t   one  e n g i n e   m o u n t e d  

a c c e s s o r y ;   s a i d   two  s p e e d   a c c e s s o r y   d r i v e   m o u n t e d   i n  

d r i v i n g   e n g a g e m e n t   w i t h   an  o u t p u t   member  of  s a i d  

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

a c c e s s o r y   c o m p r i s i n g   the   s t e p s   o f :  

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

c l u t c h   at   e n g i n e   s p e e d ;  

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

c a u s e   i t s   o u t p u t   member  to  r o t a t e   at   e i t h e r   one  of  s a i d  

two  s p e e d s   in  r e s p o n s e   to  the   m o t i o n   of  the   o u t p u t  
member  of  s a i d   c r a n k s h a f t   c l u t c h ;  

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

member  of  s a i d   t w o - s p e e d   d r i v e   to  r o t a t e   at   t he   o t h e r   o f  

s a i d   t w o - s p e e d s ;   a n d  

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

to  d i s e n g a g e   s a i d   o u t p u t   member  t h e r e o f   f rom  s a i d  

c r a n k s h a f t .  
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