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©  Engine  crankshaft  pulley  clutch. 
©  A  vehicle  engine  (10)  carries  a  number  of  belt-driven 
accessories  which  are  driven  through  a  belt  (16)  and  a  clutch 
and  pulley  assembly  (14)  carried  on  the  engine  crankshaft 
(12).  The  assembly  (14)  includes  an  electromagnetic  coil  (56) 
which  responds  to  an  electrical  signal  to  couple  the  pulley 
(36)  for  rotation  with  the  crankshaft  (12)  when  a  signal  is 
transmitted  to  the  coil  (56)  and  to  otherwise  permit  the 
crankshaft  (12)  to  turn  relative  to  the  pulley  (36).  A  throttle 
position  switch  (82)  intercepts  the  signal  to  the  coil  (56)  when 
the  throttle  mechanism  of  the  vehicle  is  moved  to  a 
predetermined  position  when  the  vehicle  is  accelerated  to 
thereby  disconnect  the  pulley  (36)  from  the  crankshaft  (12) 
during  vehicle  accelerations.  The  coil  (56)  is  also  wired 
through  the  vehicle  ignition  switch  (86)  so  that  the  pulley  (36) 
is  also  disconnected  from  the  crankshaft  (12)  when  the 
vehicle  is  started. 
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This  Inven t ion   r e l a t e s   to  an  au tomobi l e   in  which  the  be l t   d r i v e n  

engine   a c c e s s o r i e s   are  d i s c o n n e c t e d   when  the  v e h i c l e   is  cranked  upon  s t a r t i n g  

and  when  the  v e h i c l e   is  a c c e l e r a t e d .  

Because  of  fuel  c o n s e r v a t i o n   c o n s i d e r a t i o n s ,   v e h i c l e   e n g i n e s  

huve  become  p r o g r e s s i v e l y   sma l l e r   and  are   expec ted   to  c o n t i n u e   to  do  so 

In  coming  yea r s .   However,  because  of  per formance   demands  of  v e h i c l e  

o p e a t o r s ,   power  boost   a c c e s s o r i e s   (such  as  s u p e r c h a r g e r s   and  t u r b o -  

c h a r g e r s )   are  expected   to  be  used  with  these   sma l l e r   e n g i n e s ,   s ince   t h e  
sma l l e r   engines   simply  do  not  have  the  power  to  p rov ide   the  n e c e s s a r y  
a c c e l e r a t i o n   c a p a b i l i t i e s   demanded  by  v e h i c l e   o p e r a t o r s .   F u r t h e r m o r e ,  
small  v e h i c l e   engines   are  made  d i f f i c u l t   to  s t a r t   because   the  n e c e s s a r y  
b e l t   d r iven   engine   a c c e s s o r i e s ,   such  as  the  a l t e r n a t o r ,   power  s t e e r i n g  

pump,  a i r   c o n d i t i o n i n g   compres so r ,   wa te r   pump,  e t c . ,   r e p r e s e n t   a 
s i g n i f i c a n t   p o r t i o n   of  the  s t a r t i n g   drag  when  the  engine   is  s t a r t e d .  

The  p r e s e n t   i n v e n t i o n   p roposes   t ha t   a l l   of  the  be l t   d r i v e n  

engine   a c c e s s o r i e s   are  d i s c o n n e c t e d   when  the  v e h i c l e   engine   is  s t a r t e d  

or  when  the  v e h i c l e   engine  is  a c c e l e r a t e d ,   but  are  r e c o n n e c t e d   when 

the  engine  s t a r t s ,   when  a  v e h i c l e   a c c e l e r a t i o n   is  t e r m i n a t e d ,   or  a f t e r  

a  p r ede t e rmined   time  per iod   has  e l a p s e d   dur ing  a  v e h i c l e   a c c e l e r a -  

t ion  to  prevent   damage  to  the  engine   components  dur ing   a  long  a c c e l e r a t i o n .  

In  th i s   way,  the  power  robbing  e f f e c t s   of  the  be l t   d r i v e n   a c c e s s o r i e s   a r e  
e l i m i n a t e d   during  an  engine  a c c e l e r a t i o n ,   thereby   p r o v i d i n g   an  i n c r e a s e  

in  a c c e l e r a t i o n   and  power  s i m i l a r   to  t ha t   provided  by  s u p e r c h a r g i n g   o r  

t e r b o c h a r g i n g ,   at  a  f r a c t i o n   of  the  c o s t .   F u r t h e r m o r e ,   by  d i s c o n n e c t i n g  

the  eng ine   b e l t   dr iven  a c c e s s o r i e s   when  the  engine  is  s t a r t e d ,   a  s u b -  

s t a n t i a l   r e d u c t i o n   in  s t a r t i n g   drag  is  p rov ided ,   t he reby   p e r m i t t i n g   u s e  
of  s m a l l e r ,   and  t h e r e f o r e   l i g h t e r   w e i g h t ,   b a t t e r i e s   and  less   power fu l  

s t a r t i n g   motors .   Acco rd ing ly ,   the  dev ice   proposed  by  the  p re sen t   i n -  

ven t i on   is  a s s o c i a t e d   with  a  motor  v e h i c l e   having  an  e n g i n e ,   a  s t a r t i n g  

motor  for  c ranking   the  engine   when  the  l a t t e r   is  s t a r t e d ,   a  p l u r a l i t y   o f  

b e l t   d r iven   a c c e s s o r i e s   d r iven   by  the  engine   which  has  a  power  o u t p u t  

s h a f t ,   and  d r ive   be l t   means  i n t e r c o n n e c t i n g   the  power  o u t p u t   shaf t   w i t h  

the  accessories   for  p rov id ing   a  d r i v i n g   c o n n e c t i o n   t h e r e b e t w e e n .  



In  U.S.  Pa ten t   No.  2 , 9 9 9 , 5 7 4 ,   a  c e n t r i f u g a l l y   r e s p o n s i v e ,  

mechanica l   c l u t c h   d i s c o n n e c t s   the  eng ine   a c c e s s o r i e s   to  p reven t   them 

from  o v e r s p e e d i n g   or  o v e r - a c c e l e r a t i n g   c o n d i t i o n s .   However,  d e v i c e s  

of  t h i s   type  are  not  a n t i c i p a t o r y   of  a c c e l e r a t i o n s   but  r e s p o n s i v e   t o  

them,  so  tha t   they  cannot   boost  engine  power.  Ins tead   of  d i s c o n n e c t i n g  

the  a c c e s s o r i e s   at  the  beg inn ing   of  an  a c c e l e r a t i o n ,   they  wait   u n t i l  

an  o v e r - a c c e l e r a t i o n   c o n d i t i o n   e x i s t s   before   d i s c o n n e c t i n g . t h e   a c c e s -  

s o r i e s .   Fur the rmore ,   the  type  of  c l u t c h   shown  In  t h i s   p a t e n t   does  

not  d i s c o n n e c t   the  a c c e s s o r i e s   when  the  engine  Is  s t a r t e d .   This  i n v e n t i o n  

avo ids   the  drawbacks  of  the  p r i o r   a r t ,   because  the  p r e s e n t   i nven t ion   p r o -  

poses  an  e l e c t r i c a l l y   ac tua ted   c l u t c h   which  is  r e s p n s i v e   to  v e h i c l e   e n g i n e  

t h r o t t l e   p o s i t i o n .   A c c o r d i n g l y ,   the  p r e s e n t   c l u t c h   d i s c o n n e c t s   the  a c -  

c e s s o r i e s   dur ing  the  lag  time  between  the  time  the  t h r o t t l e   is  moved  in  a 

fu l l   a c c e l e r a t i n g   p o s i t i o n   and  the  eng ine   r e sponds .   In  t h i s   way,  the  b e l t -  

d r i v e n   a c c e s s o r i e s   a re   d i s c o n n e c t e d   be fo re   the  engine  and  v e h i c l e   b e g i n  

a c c e l e r a t i n g ,   removing  the  p a r a s i t i c   drag  of  the  a c c e s s o r i e s   and  t h e r e b y  

b o o s t i n g   engine  power.  A  con t ro l   is  a l so   provided  to  p rov ide   an  e l e c t r i c a l  

s igna l   d i s c o n n e c t i n g   the  c l u t c h   when  the  engine  is  c r anked ,   thereby  a l s o  

removing  the  p a r a s i t i c   drag  of  the  b e l t - d r i v e n   engine   a c c e s s o r i e s   when  t h e  

eng ine   is  s t a r t e d .  

A c c o r d i n g l y ,   the  p r e sen t   dev ice   is  c h a r a c t e r i z e d   in  that   an  

e l e c t r i c a l l y   a c t u a t e d   c l u t c h   is  provided  between  the  power  ou tput   s h a f t  

of  the  engine  and  the  d r i ve   b e l t   means,  and  switch  means  for  causing  t h e  

e l e c t r i c a l l y   a c t u a t e d   c l u t c h   to  d i s engage   when  the  s t a r t e r   motor  c r a n k s  

the  engine   and  when  the  engine  is  s t a r t e d ,   and  a l so   when  the  engine  i s  

a c c e l e r a t e d .  

The  p r e s e n t   i n v e n t i o n   has  the  advantage   of  d i s c o n n e c t i n g  

the  b e l t - d r i v e n   a c c e s s o r i e s   when  the  v e h i c l e   t h r o t t l e   lever   is  moved 

to  an  a c c e l e r a t i v e   p o s i t i o n .   A c c o r d i n g l y ,   the  a c c e s s o r i e s   are  d i s -  

connec ted   dur ing  the  lag  time  between  the  time  the  v e h i c l e   t h r o t t l e  

is  moved  into  a c c e l e r a t e d   p o s i t i o n   and  the  engine   r e sponds ,   so  that   t h e  

p a r a s i t i c   drag  of  the  b e l t - d r i v e n   engine   a c c e s s o r i e s   is  removed  d u r i n g  

the  eng ine   a c c e l e r a t i o n .   Fur the rmore ,   s t a r t i n g   of  the  engine   is  f a c i l i t a t e d  

because   the  b e l t - d r i v e r   a c c e s s o r i e s ,   which  consume  a  s u b s t a n t i a l   f r a c t i o n  

of  the  t o t a l   power  of  the  s t a r t i n g   motor  when  the  engine   is  c ranked ,   a r e  



also  d i s c o n n e c t e d   when  the  engine  Is  s t a r t e d .   In  th i s   way,  s i n c e  t h e  

b e l t - d r i v e n   a c c e s s o r i e s   are  d i s c o n n e c t e d   dur ing  engine  a c c e l e r a t i o n ,  

a.i  e f f e c t   s i m i l a r   to  p rov id ing   a  s u p e r c h a r g e r   or  t u r b o c h a r g e r   on  t h e  

engine  Is  a c h i e v e d ,   but  at  a  s u b s t a n t i a l l y   lower  c o s t .   F u r t h e r m o r e ,  
s ince   a  s u p e r c h a r g e r   Is  a  b e l t - d r i v e n   engine  a c c e s s o r y ,   use  of  t h e  

s u p e r c h a r g e r   adds  to  the  d i f f i c u l t y   in  s t a r t i n g   the  engine .   The  p r e s e n t  
i nven t ion   f a c i l i t a t e s   engine  s t a r t i n g .   Also,  a  s u b s t a n t i a l   w e i g h t  

r e d u c t i o n   over  a  t u r b o c h a r g e r   or  s u p e r c h a r g e r   is  provided  by  the  p r e s e n t  

i n v e n t i o n ,   s i nce   the  s u p e r c h a r g e r   and  the  t u r b o c h a r g e r   add  weight  to  t h e  

veh i c l e   e n g i n e ,   and  any  weight  added  by  the  c l u t c h   provided  in  t h e  

p resen t   i n v e n t i o n   Is  o f f s e t   by  r e d u c t i o n   in  the  b a t t e r y   weight .   A c c o r d -  

i r g ly ,   a  s m a l l e r   engine  may  be  used  while   o b t a i n i n g   performance  s i m i l a r  

to  a  l a r g e r   eng ine ,   thereby   p rov id ing   s u b s t a n t i a l   fuel  s a v i n g s .  

Other  f e a t u r e s   and  advan tages   of  the  i nven t ion   will   appear  w i t h  

r e f e r e n c e   to  the  f o l l o w i n g   d e s c r i p t i o n   and  the  accompanying  drawings ,   in  

w h i c h :  

Figure   1  is  a  schemat ic   i l l u s t r a t i o n   of  the  i n t e r c o n n e c t i o n  

between  the  b e l t - d r i v e n   a c c e s s o r i e s   of  a  t y p i c a l   v e h i c l e   e n g i n e ;  

Figure   2  is  a  c r o s s - s e c t i o n a l   view  taken  s u b s t a n t i a l l y   a l o n g  

l ines  2-2  of  F igure   1;  

F igure   3  is  a  f ragmenta ry   c r o s s - s e c t i o n a l   view  taken  s u b -  

s t a n t i a l l y   along  l ines   3-3  of  Figure  2;  and 

Figure   4  is  a  d i a g r a m a t i c   i l l u s t r a t i o n   of  the  e l e c t r i c a l   i n t e r -  

connec t ions   used  to  c o r t r o l   the  e l e c t r o m e c h a n i c a l   c l u t c h   i l l u s t r a t e d   in  

Figures  3  and  4 .  

R e f e r r i n g   now  to  the  d rawings ,   F igure   1  i l l u s t r a t e s   s c h e m a t i c a l l y  

a  typ ica l   v e h i c l e   engine   g e n e r a l l y   i n d i c a t e d   by  the  numeral  10.  The  e n g i n e  

10  is  t y p i c a l l y   a  r e l a t i v e l y   small  engine   used  on  a  r e l a t i v e l y   heavy  v e h i c l e  

such  tha t   a  s u b s t a n t i a l   p e r c e n t a g e   of  the  power  ou tpu t   of  the  engine  i s  

necessa ry   to  a c c e l e r a t e   the  v e h i c l e   and  the  engine  drag  provided  by  t h e  

engine  a c c e s s o r i e s   r e p r e s e n t s   a  s u b s t a n t i a l   p r o p o r t i o n   of  the  power  a v a i l -  

able .   Although  the  e n g i n e  1 0   is  i l l u s t r a t e d   as  a  V-6  eng ine ,   the  i n v e n t i o n  

is  perhaps  even  more  a p p l i c a b l e   to  s m a l l e r   f o u r - c y l i n d e r   eng ines .   The 

typ ica l   v e h i c l e   engine   Inc ludes   a  c r a n k s h a f t   12  which  mounts  a  c lu t ch   and 

pul ley   assembly   14.  A  d r ive   be l t   16  i n t e r c o n n e c t s   the  assembly  14  with  a 



pu l l ey   18  d r i v i n g   the  v e h i c l e   a i r   pump;  a  pu l l ey   20  which  d r i v e s   t h e  

v e h i c l e   a i r   c o n d i t i o n i n g   compressor ;   a  pul ley   22  which  d r i v e s   t h e  

v e h i c l e   a l t e r n a t o r ;   a  p u l l e y   24  which  d r ives   the  v e h i c l e   power  s t e e r -  

Ing  pump,  and  a  pu l l ey   26  which  d r ive s   the  v e h i c l e   water   pump  and 

which  a lso  d r ives   a  s h a f t   28  to  which  the  fan  of  the  v e h i c l e   is  s e c u r e d .  

A  s l i p   ring  assembly  30  and  e l e c t r i c a l   lead  32  t r a n s m i t   an  e l e c t r i c a l  

s igna l   a c t u a t i n g   the  c l u t c h   and  pu l l ey   assembly  1 4 .  

Re fe r r ing   now to  Figure   2,  the  c lu t ch   mechanism  which  c o u p l e s  

and  uncouples   the  c r a n k s h a f t   12  and  pul ley   14  is  d i s c l o s e d   in  d e t a i l .  

The  c l u t c h   mechanism  is  s u b s t a n t i a l l y   s i m i l a r   to  the  c l u t c h   mechanism 

I l l u s t r a t e d   in  my  p r i o r   U.S.  Pa ten t   No.  4 , 239 ,095 ,   owned  by  the  a s s i g n e e  
of  the  p resen t   i n v e n t i o n .   The  c l u t c h   and  pu l ley   assembly   14  i nc ludes   a 

d r i v i n g   member  34  which  is  mounted  for  r o t a t i o n   with  the  c r a n k s h a f t   12,  

so  tha t   the  d r i v i n g   member  34  is  r o t a t e d   by  o p e r a t i o n   of  the  e n g i n e .  

The  c lu t ch   and  pu l l ey   assembly  14  a l so   inc ludes   a  p u l l e y   36  mounted  f o r  

r o t a t i o n   r e l a t i v e   to  c r a n k s h a f t   12  by  bear ing  38.  The  pu l l ey   36  has  a 

conven t iona l   V-groove  40  which  r e c e i v e s   the  b e l t   16.  The  s l i p   r i n g  

assembly  30  is  c a r r i e d   on  the  ou t e r   end  of  the  c r a n k s h a f t   12  and 

Inc ludes   a  member  42  which  is  f ixed  for  r o t a t i o n   with  the  c r a n k s h a f t  

12  and  a  s l i p   member  4   which  is  mounted  so  tha t   the  member 42  can  

r o t a t e   r e l a t i v e   to  the  member  44.  Connecting  wires   32,  46  e x t e n d  

from  the  members  42  and  44  r e s p e c t i v e l y ,   so  tha t   an  e l e c t r i c a l   c o n -  

nec t ion   is  provided  between  the  connec t ing   wires   32  and  46  by  t h e  

members  42  and  44  of  the  s l i p   r ing  assembly  30.  The  connec t ing   w i r e s  

32  and  46  are  connec ted   as  i l l u s t r a t e d   in  Figure  4,  which  will   be  

desc r ibed   in  d e t a i l   h e r e i n a f t e r .  

The  d r i v i n g   member  34  a l so   c a r r i e s   a  c i r c u m f e r e n t i a l l y   e x -  

tending  b racke t   48  which  is  made  of  magnetic  m a t e r i a l   and  which  is  mounted 

for  r o t a t i o n   with  the  c r i v i n g   member  39.  The  b r a c k e t   48  inc ludes   a 

pair   of  a x i a l l y   spaced ,   c i r c u m f e r e n t i a l l y   ex t end ing   pole  p iece   p o r t i o n s  

50,  52  which  c i r c u m s c r i b e   the  d r i v i n g   member  34  and  which  c o o p e r a t e   w i t h  

one  ano the r   to  d e f i n e   a  c a v i t y   54  t h e r e b e t w e e n .   An  e l e c t r o m a g n e t i c   c o i l  

56  is  d i sposed   in  the  c a v i t y   54,  and  comprises   windings   which  are  wrapped 

c i r c u m f e r e n t i a l l y   around  the  d r i v i n g   member  34.  The  coi l   56  is  c o n n e c t e d  

to  the  connec t ing   wire   46,  so  t h a t   when  an  e l e c t r i c a l   s igna l   Is  t r a n s m i t t e d  



through  the  c o n n e c t i n g   wire  46,  e l e c t r i c a l   c u r r e n t   will   be  t r a n s m i t t e d  

to  the  coi l   56  by  the  connec t ing   wire  46,  the  s l i p   ring  30,  and  t h e  

c o n n e c t i n g   wire  3 2 .  

The  pu l l ey   36  inc ludes   an  a x i a l l y   p r o j e c t i n g ,   c t r c u m f e r e n t i a l -  

ly  e x t e n d i n g   s u r f a c e   58  which  c i r c u m s c r i b e s   the  pole  piece  p o r t i o n s  

50  and  52.  Su r face   58  of  the  pu l l ey   36  c o o p e r a t e s   with  the  o u t e r  

c ' r c u m f e r e n t i a l   edges  60 ,  62   of  the  pole  p iece   po r t i ons   50 and  52  t o  
de f i ne   a  gap  64  t h e r e b e t w e e n .   A  c i r c u m f e r e n t i a l l y   ex tending   band  66 

is  d i sposed   in  the  gap  64.  The  band  66  i n c l u d e s   an  Inner  band  member 
68  and  an  o u t e r   band  member  g e n e r a l l y   i n d i c a t e d   by  the  numeral  7 0 .  

The  Inner  band  member  68  is  made  from  magnet ic   m a t e r i a l ,   as  are  t h e  

pole  p ieces   50,  52,  so  tha t   a  magnet ic   c i r c u i t   is  def ined  c o n s i s t i n g  
of  pole  p iece   p o r t i o n s   50,  52,  and  the  inner   band  member  68.  The 

ou te r   p e r i p h e r a l   p o r t i o n s   72,  74  of  the  r a d i a l l y   Inner  edge  of  t h e  

inner  band  member  68  are  adapted  to  engage  the  ou te r   c i r c u m f e r e n t i a l  

ecges  60,  62  of  the  pole  piece  p o r t i o n s   50,  52  when  the  c lu tch   I s  

engaged.   A c c o r d i n g l y ,   It  wil l   be  noted  t h a t   the  inner  band  member  68 

br idges   the  c a v i t y   54  in  which  the  magne t ic   coi l   56  is  housed.  The 

ou te r   band  member  70  inc ludes   a  s t r i p   of  r e s i l i e n t ,   nonmagnetic  m a t e r i a l  

76  and  a  c o r r e s p o n d i n g   s t r i p   of  a  f r i c t i o n a l   m a t e r i a l   78  which  i s  

bonded  to  the  o u t e r   c i r c u m f e r e n t i a l   s u r f a c e   of  the  s t r i p   76.  The  s t r i p  
of  f r i c t i o n a l   m a t e r i a l   78  may  be  of  any  c o n v e n t i o n a l   type  well-known  t o  

those  s k i l l e d   in  the  a r t .   Assuming  r o t a t i o n   of  the  c r a n k s h a f t   12  in  t h e  

d i r e c t i o n   i n d i c a t e d   by  the  arrow  "A",  the  t r a i l i n g   ends  80  of  the  i n n e r  

and  o u t e r   band  members  are  jo ined   t o g e t h e r ,   but  the  oppos i t e   ends  a r e  
f ree   to  move  r a d i a l l y   in  the  gap  50  into  and  out  of  d r iv ing   engagement  

with  the  d r i v i n g   member  3 4 .  

R e f e r r i n g   now  to  Figure  4,  the  magnet ic   coil   56  is  i l l u s t r a t e d  

s c h e m a t i c a l l y   and  is  connected  through  leads  46 ,  32   and  s l i p   ring  30 

to  one  t e rmina l   of  a  conven t iona l   t h r o t t l e   p o s i t i o n   switch  82.  The 

t h r o t t l e   p o s i t i o n   switch  is  normal ly   c l o s e d ,   but  opens  when  the  v e h i c l e  

t h r o t t l e   l ever   is  moved  to  a  p r e d e t e r m i n e d   p o s i t i o n   when  the  v e h i c l e   i s  

a c c e l e r a t e d .   A  t imer  84  is  connected   to  the  switch  82  to  c lose  t h e  

switch  82  a  p r e d e t e r m i n e d   time  per iod  a f t e r   It  is  opened,  so  that   t h e  

water   pump  wil l   not  be  d i s c o n n e c t e d   for  a  s u f f i c i e n t l y   long  time  p e r i o d  



to  cause  engine  damage.  The  swi t ch   82  is  connec ted   In  s e r i e s   with  t h e  

v e h i c l e   i g n i t i o n   swi tch   86.  i g n i t i o n   swi tch   86  is  movable  be tween  

" s t a r t "   and  " run"   p o s i t i o n s .   When  the  i g n i t i o n   swi tch   is  moved  to  t h e  

" s t a r t "   p o s i t i o n   for  engine  c r a n k i n g ,   the  c i r c u i t   between  the  b a t t e r y  
88  and  the  coi l   56  is  i n t e r c e p t e d .  

In  o p e r a t i o n ,   dur ing  normal  engine   o p e r a t i o n ,   bott   of  t h e  

s w i t c h e s   82,  86  are  c losed   to  t h e r e b y   connect   the  coi l   56  with  t h e  

v o l t a g e   source   or  b a t t e r y   88.  A c c o r d i n g l y ,   the  c l u t c h   is  engaged  d u r i n g  
normal  o p e r a t i o n   of  the  v e h i c l e .   When  the  v e h i c l e   is  s t a r t e d ,   t h e  

i g n i t i o n   switch  is  moved  to  the  " s t a r t "   p o s i t i o n ,   the  c i r c u i t   b e t w e e n  

the  b a t t e r y   88  and  the  coil   56  is  d i s c o n n e c t e d ,   the reby   caus ing   t h e  

c l u t c h   to  d i s e n g a g e ,   as  wil l   be  more  f u l l y   d e s c r i b e d   h e r e i n a f t e r .  

A c c o r d i n g l y ,   the  c r a n k s h a f t   12  is  f r e e   to  r o t a t e   r e l a t i v e   to  the  p u l l e y  

36,  so  tha t   al l   of  the  a f o r e m e n t i o n e d   b e l t - d r i v e n   eng ine   a c c e s s o r i e s  

are   d i s c o n n e c t e d   from  the  c r a n k s h a f t   when  the  engine   is  s t a r t e d ,   t o  

the reby   e l i m i n a t e   the  power  drag  of  the  a c c e s s o r i e s   when  the  engine   i s  

c r anked .   S i m i l a r l y ,   when  the  eng ine   is  to  be  a c c e l e r a t e d   in  excess   o f  

the  p r e d e t e r m i n e d   r a t e   and  the  t h r o t t l e   l eve r   is  t h e r e f o r e   moved  into  a  

p r e d e t e r m i n e d   p o s i t i o n ,   the  swi t ch   82  is  opened  to  t he reby   again  p e r m i t  

the  c r a n k s h a f t   12  to  r o t a t e   r e l a t i v e   to  the  pu l l ey   36  so  tha t   the  b e l t -  

d r iven   eng ine   a c c e s s o r i e s   are  a l s o   d i s c o n n e c t e d   dur ing   engine   a c c e l e r a -  

t i o n s ,   to  improve  v e h i c l e   pe r fo rmance   by  e l i m i n a t i n g   the  power  drag  o f  

the  b e l t - d r i v e n   a c c e s s o r i e s .   The  t imer   84  c l o s e s   switch  82  a f t e r   a 

p r e d e t e r m i n e d   time  per iod   even  if  the  t h r o t t l e   lever   remains  In  a  p o s i t i o n  

which  would  o t h e r w i s e   cause  the  sw i t ch   82  to  remain  open.  Since  t h e  

engine   may  be  damaged  If  some  of  the  a c c e s s o r i e s ,   such  as  the  w a t e r  

pump,  remain  tu rned   of f   for  too  long  a  time  p e r i o d ,   the  t imer   84  i s  

n e c e s s a r y   to  make  sure   the  sw i t ch   82  is  c losed   a f t e r   a  r e l a t i v e l y  

b r i e f   t ime  p e r i o d .  

R e f e r r i n g   now  to  F igures   2  and  3  of  the  drawing,   the  o p e r a t i o n  

of  the  c l u t c h   mechanism  i t s e l f   wi l l   be  d e s c r i b e d .   The  va r ious   c o m p o n e n t s  

of  the  c l u t c h   and  pu l l ey   assembly   14  are  i l l u s t r a t e d   in  Figures   2  and  3 

in  the  p o s i t i o n   they  assume  when  the  c l u t c h   is  d i s e n g a g e d .   In  t h i s  

c o n d i t i o n ,   the  d r i v i n g   member  34,  of  c o u r s e ,   wl l l   be  r o t a t e d   by  t h e  

c r a n k s h a f t   12  when  the  engine   is  o p e r a t i n g ,   but  the  pu l l ey   wil l   not  be  



dr iven   t he r eby .   When  swi tches   82  and  84  are  both  c losed  to  c o n n e c t  

tne  coi l   56  with  the  b a t t e r y   88,  the  coi l   is  energ ized   to  c r e a t e  

magnet ic   f lux  In  the  magnetic   c i r c u i t   de f ined   by  the  pole  piece  p o r t i o n s  

50,  52  and  the  inner  band  member  68  to  cause  the  l a t t e r   to  move  r a d i a l l y ,  

viewing  Figures   2  and  3,  In  a  d i r e c t i o n   toward  the  pole  p ieces   50,  52 .  

C o n s e q u e n t l y ,   the  outer   p e r i p h e r a l   p o r t i o n s   72,  74  of  the  inner  edge  

of  the  inner  band  member  68  wil l   be  brought   into  engagement  with  t h e  

o u t e r   c i r c u m f e r e n t i a l   edges  60,  62  of  the  pole  p iece   p o r t i o n s   50,  52 .  

Forces  exer ted   on  the  inner   band  member  68  due  to  engagement  
of  the  l a t t e r   with  the  d r i v i n g   member  34  are  t r a n s m i t t e d   to  the  o u t e r  

band  member  70  through  the  c o n n e c t i o n   80.  Because  of  the  r e s i l i e n c y  

of  the  s t r i p ,   the  f r i c t i o n a l   m a t e r i a l   78  is  loaded  a g a i n s t   t i e   s u r f a c e  

58  with  a  p r e d e t r e r m i n e d   f o r c e .   Because  of  the  t r a n s m i s s i o n   of  t h e  

fo rce s   between  the  inner  and  ou t e r   band  memberrs  68  and  76,  a  s e r v o  

a c t i o n   well-known  to  those   s k i l l e d   in  the  a r t   occurs  in  which  a  r e l a t i v e l y  

small  a c t u a t i n g   force   Is  m u l t i p l i e d   many  times  by  the  wrapping  e f f e c t  

of  the  band  members.  Acco rd ing ly ,   the  f o r ce   with  which  the  s t r i p   78 

is  loaded  a g a i n s t   the  s u r f a c e   58  is  a  f u n c t i o n   of  t h i s   servo  m u l t i p l i e d  

a c t u a t i o n   f o r c e .   Since  the  fo rce   r e q u i r e d   to  i n i t i a t e   s l i p p a g e   between 

the  s t r i p   of  f r i c t i o n   ma te r i a l   78  and  the  su r f ace   58  is  a  f u n c t i o n   o f  

the  speed  of  r o t a t i o n   of  the  c l u t c h ,   the  r e s i l i e n c y   of  the  outer   band 

member  70  and  the  c o e f f i c i e n t   of  f r i c t i o n   between  the  f r i c t i o n   m a t e r i a l  

78  and  s u r f a c e   58,  s l i ppage   will   occur   between  the  f r i c t i o n a l   m a t e r i a l  

78  and  the  s u r f a c e   58  upon  engagement  of  the  c lu t ch   if  t r a n s m i t t e d   t o r q u e  

l eve l s   are  g r e a t e r   than  a  p r e d e t e r m i n e d   maximum.  Accord ing ly ,   s l i p p a g e  

does  not  occur   between  the  inner  band  member  68  and  the  pole  p ieces   50 ,  

52,  the reby   avoid ing   the  p remature   wear  of  these  components  which  m igh t  

be  caused  by  s l i p p a g e   between  t hem.  



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

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

( 1 2 ) ,   a  s t a r t i n g   m o t o r   f o r   c r a n k i n g   t h e   e n g i n e   when  t h e  

l a t t e r   is  s t a r t e d ,   and  a t   l e a s t   one  b e l t - d r i v e n   a c c e s s o r y  

( 1 1 ,   20,   22,  24,   26)  d r i v e n   by  s a i d   e n g i n e   t h r o u g h   d r i v e  

b e l t   m e a n s   (16)   i n t e r c o n n e c t i n g   s a i d   p o w e r   o u t p u t   s h a f t  

w i t h   s a i d   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   of   d i s c o n n e c t i n g  

s a i d   a t   l e a s t   one  a c c e s s o r y   f rom  s a i d   p o w e r   o u t p u t   s h a f t  

when  t he   e n g i n e   i s   c r a n k e d   and  r e c o n n e c t i n g   s a i d  

a c c e s s o r y   when  t h e   e n g i n e   s t a r t s .  

2.  The   m e t h o d   of   C l a i m   1,  w h e r e i n   t h e   p o w e r   o u t p u t  

s h a f t   is   t he   e n g i n e   c r a n k s h a f t   h a v i n g   a  p u l l e y   r o t a t a b l y  

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

d r i v e s   a  p l u r a l i t y   of   s u c h   a c c e s s o r i e s   and   an  e l e c -  

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

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

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

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

e l e c t r i c a l   e n e r g y .  

3.  The  m e t h o d   of  C l a i m   2,  f u r t h e r   c o m p r i s i n g   t h e   s t e p s  

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

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

e x c e s s   of  a  p r e d e t e r m i n e d   r a t e ,   and  r e c o n n e c t i n g   s a i d  

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

b e l o w   t h e   p r e d e t e r m i n e d   r a t e   or  a  p r e d e t e r m i n e d   t i m e  

p e r i o d   has   e l a p s e d   a f t e r   t h e   a c c e s s o r i e s   a r e  

d i s c o n n e c t e d ,   w h i c h e v e r   o c c u r s   f i r s t .  



4.  The  m e t h o d   of  C l a i m   2,  w h e r e i n   s a i d   v e h i c l e   i n c l u d e s  

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

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

l e a s t   one  a c c e s s o r y   f rom  the   power   o u t p u t   s h a f t   (12)   w h e n  

t h e   t h r o t t l e   m e c h a n i s m   is   moved  to  a  p r e d e t e r m i n e d  

p o s i t i o n   and  r e c o n n e c t i n g   s a i d   a t   l e a s t   one  a c c e s s o r y  
w i t h   s a i d   power   o u t p u t   s h a f t   when  t he   t h r o t t l e   m e c h a n i s m  

i s   m o v e d   away  f r o m   s a i d   p r e d e t e r m i n e d   p o s i t i o n   or  a  

p r e d e t e r m i n e d   t i m e   p e r i o d   has   e l a p s e d   a f t e r   t h e  

a c c e s s o r i e s   a re   d i s c o n n e c t e d ,   w h i c h e v e r   o c c u r s   f i r s t .  

5.  The   m e t h o d   of  C l a i m   4,  w h e r e i n   t h e   p o w e r   o u t p u t  

s h a f t   ( 1 2 )   i s   t h e   e n g i n e   c r a n k s h a f t ,   s a i d   c r a n k s h a f t  

h a v i n g   a  p u l l e y   (14)   r o t a t a b l y   m o u n t e d   on  s a i d   c r a n k s h a f t  

and  an  e l e c t r i c a l l y   a c t u a t e d   c l u t c h   (14)   f o r   c o u p l i n g   a n d  

u n c o u p l i n g   t h e   p u l l e y   ( 1 4 )   w i t h   t h e   c r a n k s h a f t   ( 1 2 ) ,  

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

f r o m   t he   c r a n k s h a f t   when  t h e   e n g i n e   i s   c r a n k e d   and  w h e n  

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

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

a f t e r   t h e   e n g i n e   s t a r t s   and  when  t he   t h r o t t l e   m e c h a n i s m  

i s   moved  away  f rom  t h e   p r e d e t e r m i n e d   p o s i t i o n   or  a f t e r  

t h e   p r e d e t e r m i n e d   t i m e   p e r i o d   has   e l a p s e d .  



6.  In  a  m o t o r   v e h i c l e   h a v i n g   an  e n g i n e   ( 1 0 ) ,   a  s t a r t i n g  

m o t o r   f o r   c r a n k i n g   the   e n g i n e   when  t he   l a t t e r   i s   s t a r t e d ,  

a t   l e a s t   one  b e l t - d r i v e n   a c c e s s o r y   (10)   d r i v e n   b y  s a i d  

e n g i n e ,   s a i d   e n g i n e   h a v i n g   a  power   o u t p u t   s h a f t   ( 1 2 ) ,   a n d  

d r i v e   b e l t   m e a n s   ( 8 2 ,   86 )   i n t e r c o n n e c t i n g   t h e   p o w e r  

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

c o n n e c t i o n   t h e r e b e t w e e n ,   c h a r a c t e r i z e d   in  t h a t   a n  

e l e c t r i c a l l y   a c t u a t e d   c l u t c h   (14)   i s   p r o v i d e d   b e t w e e n   t h e  

p o w e r   o u t p u t   s h a f t   ( 12 )   and  t h e   d r i v e   b e l t   m e a n s   ( 1 6 ) ,  

and  s w i t c h   m e a n s   ( 8 2 ,   86)  f o r   c a u s i n g   s a i d   e l e c t r i c a l l y  

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

c r a n k s   t h e   e n g i n e   when  t h e   l a t t e r   is   s t a r t e d ,   s a i d   s w i t c h  

m e a n s   c a u s i n g   s a i d   e l e c t r i c a l l y   a c t u a t e d   c l u t c h   ( 1 4 )  t o  

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

a f t e r   t h e   e n g i n e   s t a r t s .  

7.  The  m o t o r   v e h i c l e   as  c l a i m e d   in  C l a i m   6  w h e r e i n   a  

p l u r a l i t y   of   a c c e s s o r i e s   a r e   d r i v e n   by  s a i d   b e l t   m e a n s .  

8.  The  m o t o r   v e h i c l e   as  c l a i m e d   in  C l a i m   10 ,   w h e r e i n  

s a i d   e n g i n e   (10)   i n c l u d e s   a  t h r o t t l e   m e c h a n i s m   f o r  

c o n t r o l l i n g   f u e l   f l o w   to  t he   e n g i n e ,   and  p o s i t i o n  

r e s p o n s i v e   m e a n s   ( 8 2 )   r e s p o n s i v e   to   m o v e m e n t   of   t h e  

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

v e h i c l e   i s   a c c e l e r a t e d ,   f u r t h e r   c h a r a c t e r i z e d   in   t h a t  

s a i d   e l e c t r i c a l l y   a c t u a t e d   c l u t c h   (14)   i s   r e s p o n s i v e   t o  

s a i d   p o s i t i o n   r e s p o n s i v e   m e a n s   (12)   to   d i s e n g a g e   s a i d  

c l u t c h   t o   r e m o v e   t h e   d r i v i n g   c o n n e c t i o n   b e t w e e n   t h e  

a c c e s s o r y   ( 1 8 )   and  t h e   p o w e r   o u t p u t   s h a f t   ( 12 )   a f t e r   t h e  

e n g i n e   h a s   b e e n   c r a n k e d   and  when  t h e   t h r o t t l e   m e c h a n i s m  

( 8 2 )   i s   m o v e d   to   s a i d   p r e d e t e r m i n e d   p o s i t i o n   and   t o  

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

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

moved  away  f r o m   t he   p r e d e t e r m i n e d   p o s i t i o n .  



9.  The  m o t o r   v e h i c l e   as   c l a i m e d   in  C l a i m   6,  f u r t h e r  

c h a r a c t e r i z e d   in  t h a t   i t   i n c l u d e s   t i m i n g   m e a n s   ( 8 4 )  

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

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

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

(18)  and  t h e   power   o u t p u t   s h a f t   (12)   a  p r e d e t e r m i n e d   t i m e  

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

10.  The  m o t o r   v e h i c l e   as   c l a i m e d   in   C l a i m   8,  f u r t h e r  

c h a r a c t e r i z e d   in  t h a t   s a i d   p o w e r   o u t p u t   s h a f t   (12)   i s   t h e  

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

p u l l e y   a s s e m b l y   (14)  m o u n t e d   t h e r e o n   to  p r o v i d e   a  

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

m e a n s   ( 1 6 ) ,   s a i d   c l u t c h   c o u p l i n g   and   u n c o u p l i n g   t h e  

c r a n k s h a f t   and  t h e   p u l l e y .  
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