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©  Improvements  in  injection  pump  regulator  systems. 
  The  invention  relates  to  an  improvement  in  electronical- 
ly  controlled  throughput  regulators  for  injection  pumps, 
which  consists  of  interposing  a  cam  between  the  actuator 
controlled  by  the  control  system  and  the  mobile  regulator 
member  for  the  pump  throughput;  in  this  manner,  the  law  of 
motion  of  the  actuator  as  a  function  of  the  electronic  control 
signal  is  correlated  in  the  required  manner  with  the  law  of 
movement  of  the  regulator  member,  and  thus  with  the  pump 
throughput  variation. 



With  fuel  i n j e c t i o n   pumps  there   must  be  a s s o c i a t e d   a  con t ro l   d e v i c e  

which  r e g u l a t e s   the  fuel  d e l i v e r y   as  a  f unc t ion   of  the  p o s i t i o n   o f  

a  con t ro l   member  c o n t r o l l e d   by  the  o p e r a t o r ,   and  of  the  braking  l o a d  

app l i ed   to  the  i n t e r n a l   combustion  e n g i n e .  

This  con t ro l   device  is  commonly  known  as  a  speed  r e g u l a t o r ,   and  i s  

mostly  c o n s t r u c t e d   on  mechanical   or  h y d r a u l i c   p r i n c i p l e s .   C e r t a i n  

drawbacks  are  however  a s s o c i a t e d   with  these  types  of  r e g u l a t o r .   The 

main  drawback  is  the  t iming  delay  due  to  the  r e g u l a t o r   f r e q u e n c y  

c h a r a c t e r i s t i c s   and  the  i n e r t i a   of  the  i n j e c t i o n   pump  con t ro l   members. 

Moreover,  compl ica ted   devices   h a v e  t o   be  added  in  order  to  p e r f o r m  

other   a u x i l i a r y   func t ions   ( to rque   c o r r e c t i o n ,   maximum  t h r o u g h p u t  

l i m i t a t i o n   in  accordance  with  the  boos te r   feed  p r e s s u r e ,  e x c e s s   f u e l  

on  s t a r t i n g   e t c . ) .  

To  obvia te   these  drawbacks,  va r ious   types  of  e l e c t r i c a l l y   o r  

e l e c t r o n i c a l l y   c o n t r o l l e d   r e g u l a t o r s   have  appeared  in  recent   y e a r s ,  

and  which  by  ac t ing   on  s u i t a b l e   a c t u a t o r s   enable  compl ica ted   r e g u l a t i o n  

programmes  to  be  f u l f i l l e d ,   such  as  those  r equ i red   when  u s i n g  d i e s e l  

engines  in  motor  v e h i c l e s .  

Cur ren t ly   known  e l e c t r i c a l   r e g u l a t o r   means  general ly have  l i n e a r  

p r o p o r t i o n a l i t y   between  the  v a r i a t i o n   in  the  e l e c t r i c a l   s igna l   and 

the  co r re spond ing   v a r i a t i o n   in  the  d e l i v e r y   of  the  i n j e c t i o n   pump. 

In  those  cases  where  such  l i n e a r i t y   does  not  ex i s t   or  is  u n d e s i r a b l e ,  

the  r e g u l a t o r   des igner   must  de f ine   the  law  of  v a r i a t i o n   at  t h e  

design  s t age ,   and  this   wi l l   then  remain  an  unchangeable  c h a r a c t e r i s t i c  

of  that   p a r t i c u l a r   r e g u l a t o r .   Because  of  th is   i n v a r i a b i l i t y ,   t h e  

prechosen  law  is  a  compromise  between  the  var ious   r e q u i r e m e n t s ,   and 

cannot  t h e r e f o r e   be  opt imised  for  s p e c i f i c   u s e s .  



One  example  of  the  known  ar t   is  o f fe red   by  GB  pa ten t   2,034,400  A.  I n  

t h i s   des ign ,   the  movement  of  the  d e l i v e r y   r e g u l a t o r   valve  of  a 

d i s t r i b u t o r   i n j e c t i o n   pump  is  e f f e c t e d   by  the  r o t a t i o n   of  an  e c c e n t r i c  

sha f t   d r iven   by  a  r o t a t i n g   magnet.  It   is  apparen t   that   once  t h e  

system  is  d e f i n e d ,   the  s e n s i t i v i t y   of  the  r e g u l a t i o n   is  r e l a t e d   t o  

the  e l e c t r o m e c h a n i c a l   c h a r a c t e r i s t i c s   of  the  a c t u a t o r ,   and  is  t h e r e -  

fore   very  d i f f i c u l t   to  change .  

It  is  however  sometimes  necessa ry   to  o b t a i n ,   for  the  same  a p p l i c a t i o n ,  

a  g r e a t e r   c o n t r o l   p r e c i s i o n   in  c e r t a i n   p a r t i c u l a r l y   c r i t i c a l  

o p e r a t i o n a l   r eg ions   of  the  pump,  such  as  the  low  throughput   r e g i o n s .  

In  c u r r e n t l y   known  sys tems,   th i s   g r e a t e r   con t ro l   p r e c i s i o n   l i m i t e d  

to  c e r t a i n   r eg ions   could  be  obta ined  only  by  compl ica ted   e l e c t r o n i c  

means  of  v a r i a b l e   a m p l i f i c a t i o n .  

The  ob jec t   of  the  p resen t   i n v e n t i o n   is  however  to  provide  a  s i m p l e  

and  conven ien t   system  for  ob ta in ing   from  an  e l e c t r o n i c a l l y   c o n t r o l l e d  

throughput   r e g u l a t o r   for  i n j e c t i o n   pumps  the  most  wide  and  v a r i a b l e  

range  of  choice  of  the  law  of  throughput   r e g u l a t i o n   as  a  f u n c t i o n  

of  the  modula t ion   of  the  e l e c t r i c a l   s i g n a l .  

To  th i s   end,  the  i n v e n t i o n   provides   for  the  use  of  a  s u i t a b l y   p r o f i l e d  

cam  element  ope ra ted   by  e l e c t r i c a l   a c t u a t o r s ,   in  order  to  ac t ,   i n  

o p p o s i t i o n   to  e l a s t i c   means,  d i r e c t l y   and  c o n s t a n t l y   aga ins t   t h e  

r e g u l a t o r   lever   connected  to  the  i n j e c t i o n   pump  d e l i v e r y   c o n t r o l  

e l e m e n t .  

The  law  fol lowed  by  the  cam  l i f t   can  assume  any  p a t t e r n   r equ i r ed   by 

the  s p e c i f i c   a p p l i c a t i o n .   Thus,  cams  can  be  of  l i n e a r   p a t t e r n   i n  

which  the  r e l a t i o n s h i p   between  the  angle  of  r o t a t i o n   and  the  r e l a t i v e  

movement  of  the  throughput   con t ro l   element  always  remains  c o n s t a n t  

over  the  e n t i r e   range  of  o p e r a t i o n ,   or  cams  can  be  of  d i f f e r e n t i a l  



p a t t e r n   in  order  to  i n c r e a s e   s e n s i t i v i t y   of  r e g u l a t i o n   in  a  r e q u i r e d  

range  of  t h roughpu t s .   There  can  also  be  provided  l imi t   abu tmen t s  

on  the  cam  in  order  to  provide  the  e l e c t r o n i c   means  with  a  r e f e r e n c e  

s i g n a l .  

In  order   to  reduce  f r i c t i o n   and  wear  caused  by  s l i d i n g ;   the  c o n t a c t  

between  the  cam  and  r e g u l a t o r   lever   can  be  e f f e c t e d   by  means  of  a 

r o t a t a b l e   r o l l e r   e l e m e n t .  

The  cam  disc  is  operated  by  an  e l e c t r i c   motor  of  the  s e r v o - c o n t r o l l e d  

or  s t epp ing   type,  which  fo l lowing   i n s t r u c t i o n s   r ece ived   from  a 

c e n t r a l   e l e c t r o n i c   con t ro l   uni t   provides   for  e f f e c t i n g   the  angular .  

movement  of  the  cam  u n t i l   the  exact  fuel  d e l i v e r y   c o r r e s p o n d i n g   t o  

the  engine  ope ra t ing   c o n d i t i o n s   has  been  o b t a i n e d .  

The  advantages   of fered   by  the  a p p l i c a t i o n   of  the  cam  disc  can  a l s o  

be  extended  to  r e g u l a t o r s   of  mechanical   or  h y d r a u l i c   o p e r a t i o n .  

Spec ia l   con t ro l   f unc t ions   such  as   the  de l i ve ry   of  the  fuel   supp lement  

n e c e s s a r y   for  engine  c o l d - s t a r t i n g ,   or  rapid  i n t e r r u p t i o n   of  d e l i v e r y  

in  order  to  stop  the  engine,   can  be  performed  e i t h e r   by  the  cam  d i s c  

i t s e l f   or  by  the  add i t i on   of  a  s e p a r a t e l y   c o n t r o l l e d   mobile  f u l c r u m  

on  the  r e g u l a t o r   l e v e r .  

The  axis  of  the  e l e c t r i c   mo to r  -   cam  disc  assembly  can  e i t h e r   be  . 

h o r i z o n t a l   or  v e r t i c a l ,   as  d i c t a t e d   by  size  r e q u i r e m e n t s .  

The  s t r u c t u r a l   and  o p e r a t i o n a l   c h a r a c t e r i s t i c s   of  the  i n v e n t i o n ,  

and  i t s   advantages   over  the  known  a r t ,   wi l l   be  more  apparent   from  an 

examina t ion   of  the  d e s c r i p t i o n   given  h e r e i n a f t e r   by  way  of  example ,  

with  r e f e r e n c e   to  the  accompanying  diagrammatic  drawings  in  which:  

Figure  1  i l l u s t r a t e s   a  p o s s i b l e   e l e c t r o n i c   r e g u l a t o r   design  with  a 

con t ro l   cam  of  v e r t i c a l   ax i s ,   for  i n j e c t i o n   pumps  of  the  d i s t r i b u t o r  

t y p e ;  



Figure  2  is  a  diagram  showing  t h ree   d i f f e r e n t   p o s s i b l e   laws  of  

v a r i a t i o n   of  the  throughput   d e l i v e r e d   by  the  i n j e c t i o n  p u m p   as  a 

f u n c t i o n   of  the  angle  of  r o t a t i o n   of  the  cam  d i s c ;  

Figure   3  is  an  example  of  a  cam  d i s c ;  

Figure   4  shows  a  p o s s i b l e   e l e c t r o n i c   r e g u l a t o r   design  with  a  c o n t r o l  

cam  of  h o r i z o n t a l   ax i s ,   for  i n j e c t i o n   pumps  of  the  d i s t r i b u t o r   t y p e ;  

Figure   5  shows  a  p o s s i b l e   design  of  a  r e g u l a t o r   with  a  con t ro l   cam 

of  h o r i z o n t a l   axis  and  a  r e g u l a t o r   lever   with  a  m o b i l e  f u l c r u m ;  

Figure   6  shows  a  cam  disc  d r iven   by  a  l i n e a r   e lec t romagne t   of  

v a r i a b l e   f o r c e ;  

Figure  7  shows  an  e l e c t r o n i c   r e g u l a t o r   design  with  a  cam  disc  a c t i n g  

d i r e c t l y   on  the  con t ro l   member  of  an  i n j e c t i o n   pump  of  t h e  

d i s t r i b u t o r   t y p e ;  

Figure  8  shows  an  e l e c t r o n i c   r e g u l a t o r   design  with  a  cam  disc  a c t i n g  

d i r e c t l y   on  the  cont ro l  member   of  an  i n j e c t i o n   pump  of  the  i n - l i n e  

t y p e ;  

F igures   9  and  10  show  r e g u l a t o r   des igns   using  cams  of  l i n e a r   movement. 

Figure  l . shows  in  diagrammatic   form  one  embodiment  of  the  d e v i c e  

accord ing   to  the  i nven t ion   which  is  p a r t i c u l a r l y   s u i t a b l e   f o r  

r e g u l a t i n g   an  i n j e c t i o n   pump  of  the  d i s t r i b u t o r   type,   and  which  u s e s  

a  d i s c o i d a l   cam  of  v e r t i c a l   a x i s .  

The  cam  1  is  d r iven   by  the  e l e c t r i c   motor  2,  which  c o n s t i t u t e s   t h e  

a c t u a t o r   of  a  con t ro l   c i r c u i t   r i g i d   with  the  i n j e c t i o n   pump  c a s i n g  

(not  shown).  The  r e t u r n   spr ing   3,  a c t i ng   on  the  t r a n s m i s s i o n   l e v e r  

4,  keeps  the  r o l l e r   5,  connected  to  said  lever   4,  in  c o n s t a n t  

con tac t   with  the  c i r c u l a r   s u r f a c e   of  the  cam  1 .  

The  t r a n s m i s s i o n   lever  4  is  p ivo ted   on  the  pin  6  of  the  f lange  7 ,  

also  r i g i d   with  the  pump  ca s ing ,   to  t r a n s m i t ,   by  means  of  t h e  



s p h e r i c a l   pin  8,  the  r e g u l a t i o n   movement  to  the  con t ro l   member  9 

of  the  pumping  element  10  of  the  i n j e c t i o n   pump. 

The  axia l   p o s i t i o n   of  the  r ing  9  which,  according  to  the  known  a r t  

de termines   the  d e l i v e r y   of  the  i n j e c t i o n   pump,  is  thus  def ined  by 

the  c o r r e s p o n d i n g   angular   p o s i t i o n   of  the  cam  disc  1.  This  d i s c  

t h e r e f o r e   acts   as  the  d e l i v e r y   con t ro l   element  over  the  e n t i r e   e n g i n e  

o p e r a t i o n a l   r a n g e .  

The  l a t e r a l   c o n t a c t   su r face   of  the  cam  1,  on  which  the  r o l l e r   5  r e s t s ,  

is  s u i t a b l y   convexed  in  order  to  ensure  the  p r o g r e s s i v e n e s s   of  t h e  

law  governing  the  r e g u l a t i o n .  

The  e f f e c t s   and  advantages   of  the  device  wil l   be  more  apparent   f rom 

an  examinat ion  of  Figure   2,  which  shows  a  diagram  in  which  t h e  

angular   p o s i t i o n s   of  the  cam,  i n d i c a t e d   by o(,  are  shown  as  a b s c i s s a e ,  

and  the  unit   th roughput   of  the  pump,  ie  the  de l ive ry   Q  for  e a c h  

s t roke   of  the  p i s t o n ,   are  shown  as  o r d i n a t e s .  

From  the  graph  i t   is  apparent   that   for  equal  v a r i a t i o n s   in  t h e  

r e g u l a t o r   c o n t r o l   s i g n a l ,   and  thus  for  equal  v a r i a t i o n s   in  t h e  

angular   p o s i t i o n   of  the  cam  d i sc ,   i t   is  pos s ib l e   to  obta in   d i f f e r e n t  

v a r i a t i o n s   in  the  d e l i v e r e d   throughput   according  to  the  a b s o l u t e  

v a l u e  o f   the  th roughput   i t s e l f .   The  dashed  curve  (C),  for  example ,  

allows  b e t t e r   r e g u l a t i o n   at  low  d e l i v e r i e s   where  the  t h r o u g h p u t  

va r i e s   to  a  l e s s e r   ex tent   as  the  cam  disc  r o t a t e s .   The  dashed  and 

dot ted  curve  (B)  shows  the  r eve r se   c h a r a c t e r i s t i c .  

Figure  3  shows  a  cam  disc  1  with  v a r i a b l e   p i tch .   As  can  be  seen  f rom 

the  drawing,  the  v a r i a t i o n   in  l i f t   per  unit   r o t a t i o n   of  the  cam 

inc r ea se s   c o n s i d e r a b l y   in  the  quadrant  between  180°  and  270*.  I f  

however  i t   were  r equ i r ed   to  mainta in   the  same  p r o p o r t i o n a l i t y   o v e r  

the  e n t i r e   range  ( con t inuous   l ine  A  of  Figure  1),  the  cam  d i s c  



would  assume  the  form  of  a  cons t an t   p i t ch   s p i r a l .  

The  disc   of  F igure   3  also  comprises  two  l i m i t i n g   abutments  ( F . C . )  

in  order  to  supply  the  r equ i red   r e f e r e n c e s   to  the  cam  con t ro l   l o g i c .  

Figure. 4"  shows  a  r e g u l a t o r   mechanism  which  is  f u n c t i o n a l l y   s i m i l a r  

to  tha t   of  Figure   1,  but  comprises  a  con t ro l   uni t   of  h o r i z o n t a l   a x i s .  

The  choice  between  the  d i f f e r e n t   p o s s i b l e   p o s i t i o n s   of  the  c o n t r o l  

uni t   is  d i c t a t e d   by  s ize   or  a c c e s s i b i l i t y   r e a s o n s .  

Figure  5  shows  a  modif ied   embodiment  in  which  the  lever  4  which 

c a r r i e s   the  f o l l o w e r   of  the  cam  1  is  p ivoted   at  6  to  a  lever   16 

o s c i l l a t i n g   about  the  pin  17  for  c o n t r o l l i n g   an  a c tua to r   12.  I n  

t h i s   manner  i t   is  p o s s i b l e   to  move  the  fulcrum  6  and  obtain   an 

i n d i v i d u a l   p o s i t i o n   of  the  r e g u l a t o r   element  9,  to  s e p a r a t e  

p a r t i c u l a r   r e g u l a t o r   f u n c t i o n s ,   such  as  a d d i t i o n a l   de l i ve ry   on  s t a r t i n g ,  

or  t h roughpu t   i n t e r r u p t i o n   for  s topp ing   the  e n g i n e .  

Figure   6  shows  a  d i f f e r e n t   system  f o r  o p e r a t i n g   the  cam  disc .   T h i s  

is  again  an  e l e c t r i c a l   modula t ion   means,  but  i n s t ead   of  the  s t e p p i n g  

or  s e r v o - c o n t r o l l e d   motor  a  l i n e a r   e l e c t r o m a g n e t   of  v a r i a b l e   f o r c e  

13  is  used.  The  fo rce   (F)  of  the  e l e c t romagne t   is  opposed  by  t h e  

r e a c t i o n   (R)  of  the  r e t u r n   spr ing  14.  The  wider  freedom  of  c h o i c e  

in  p o s i t i o n i n g   these   two  elements  can  be  n o t e d .  

The  th roughput   d e l i v e r e d   by  the  i n j e c t i o n   pump  can  be  eas i ly   set  a t  

a  p r e d e t e r m i n e d   angula r   p o s i t i o n   of  the  cam  disc  from  the  ou t s ide   o f  

the  r e g u l a t o r   by  making  the  fulcrum  pivot   6  of  the  t r a n s m i s s i o n   l e v e r  

4  shown  in  Figure   1  m o b i l e .  

This  m o b i l i t y   can  be  ob ta ined   for  example  by  means  of  a  pin  which  i s  

e c c e n t r i c   to  the  suppor t   f lange   7,  or  by  means  of  a  double  l e v e r  

system  s i m i l a r   to  tha t   shown  in  Figure   5 .  

In  the  t ex t   and  f i g u r e s   de sc r ibed   h e r e t o f o r e ,   the  de l ive ry   c o n t r o l  



element  has  been  shown  in  the  form  of  a  ring  coope ra t ing   with  t h e  

p i s ton   of  the  i n j e c t i o n   pump  pumping  element .   This  s t r u c t u r e   i s  

used  in  c e r t a i n   known  v e r s i o n s   of  d i s t r i b u t o r   pumps.  The  use  o f  

r e g u l a t i o n   by  means  of  a  cam  disc  can  however  be  extended  to  any  t y p e  

of  i n j e c t i o n   pump  wi thout   leaving  the  scope  of  the  i n v e n t i o n .  

A  s i m i l a r   c o n s i d e r a t i o n   app l i e s   to  using  or  not  using  the  t r a n s m i s s i o n  

lever   between  the  cam  disc  and  the  d e l i v e r y   con t ro l   element  of  t h e  

i n j e c t i o n   pump.  In  th i s   r e s p e c t ,   said  cam  can  be  made  to  a c t  

d i r e c t l y   on  the  con t ro l   r ing  9  of  a  d i s t r i b u t o r   pump  (Figure  7).  I n  

th i s   case  the  fo l lower   5  of  the  cam  1  can  be  made  to  simply  t r a n s l a t e  

in  a  guide  i n d i c a t e d   d i a g r a m m a t i c a l l y   by  20,  so  that   when  i t   moves 

i t   drags  the  r e g u l a t o r   r ing  of  the  d i s t r i b u t o r   pump. 

The  device ,   such  as  shown  in  Figure  8,  for  c o n t r o l l i n g   an  i n j e c t i o n  

pump  in  which  th roughput   r e g u l a t i o n   is  e f f e c t e d   by  a  r ack - type   r od  

15  can  assume  a  s i m i l a r   s t r u c t u r e .   In  th i s   case,   the  fo l lower   5  c a n  

be  mounted  r i g i d l y   with  th i s   l a t t e r .  

The  type  of  cam  can  vary.  Ins tead   of  being  of  the  r o t a t i n g   d i s c  

type  i t   ean  be  of  the  l i n e a r   movement  t y p e .  

Figure  9  shows  such  a  device  c o n f i g u r a t i o n ,   in  which  a  cam  21  s l i d e s  

on  guides  22  c o n t r o l l e d   by  an  e l ec t romagne t   23  of  v a r i a b l e   p u l l i n g  

force ,   which  is  opposed  by  the  r e tu rn   spr ing  24.  The  fo l lower   25 ,  

which  acts  on  the  cam  p r o f i l e ,   is  c a r r i e d   by  the  lever   26,  which  

is  pivoted  at  27  and  is  c o n s t r a i n e d   to  the  t r a n s l a t i n g   element  28 

which  r e g u l a t e s   the  pump  th roughput .   The  r e t u r n   spr ing  29  e n s u r e s  

contac t   between  the  fo l lower   and  the  cam. 

It  is  apparent   that   th is   l inkage  is  mechan ica l ly   equ iva l en t   to  t h a t  

descr ibed   with  r e f e r e n c e   to  the  preceding  f i g u r e s .  

Whatever  the  cam  c o n f i g u r a t i o n ,   e i t h e r   a  con t ro l   system  with  a 



fo l l ower   which  makes  u n i d i r e c t i o n a l   c o n t a c t ,   ie  by  means  of  e l a s t i c  

t h r u s t ,   can  be  chosen  or  a  b i d i r e c t i o n a l   p o s i t i v e   cont ro l   sy s t em. .  

For  example,  the  device   of  F igure   9  can  assume  the  s t r u c t u r e  

i l l u s t r a t e d   in  Figure   10  in  which  the  fo l lower   guide  is  a  s l o t ,  

which  means  tha t   the  e l a s t i c   r e t u r n   system  c o n s t i t u t e d   by  the  s p r i n g  

2 9  i s   not  n e c e s s a r y .  



1.  A  speed  r e g u l a t o r   for  an  i n j e c t i o n   pump  feeding  i n t e r n a l  

combustion  engines ,   provided  with  a  throughput   r e g u l a t o r   member, 

and  an  e l e c t r o n i c   r e g u l a t i o n   con t ro l   unit  which  r e c e i v e s   the  s i g n a l s  

in  accordance  with  which  the  th roughput   is  to  be  v a r i e d ,   and 

c o r r e s p o n d i n g l y   c o n t r o l s   the  movement  of  a  con t ro l   element  by  means 

of  an  e l e c t r i c a l   a c t u a t o r ,   c h a r a c t e r i s e d   in  that   said  con t ro l   e l emen t  

moves  the  throughput   r e g u l a t o r   member  by  way  of  a  l inkage   in  which 

there   is  i n t e r p o s e d   a  cam  which  de f ines   a  law  r e l a t i n g   the  movement 

of  the  con t ro l   element  to  the  movement  of  the  throughput   r e g u l a t o r  

member. 

2.  A  speed  r e g u l a t o r   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

that   said  cam  is  of  p lanar   type,   on  which  there   acts  a  cam  f o l l o w e r  

provided  with  means  to  keep  i t   r e s t i n g   on  said  cam  for  every  p o s i t i o n  

t h e r e o f .  

3.  A  speed  r e g u l a t o r   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

tha t   said  p lanar   cam  is  in  the  form  of  a  r o t a t i n g   d i s c .  

4.  A  speed  r e g u l a t o r   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

that   said  p lanar   cam  is  of  l i n e a r   t r a n s l a t i n g   fo rm.  

5.  A  speed  r e g u l a t o r   as  claimed  in  claim  2,  c h a r a c t e r i s e d   i n  

that   said  means  are  c o n s t i t u t e d   by  an  e l a s t i c   t h r u s t   e l e m e n t .  

6.  A  speed  r e g u l a t o r   as  claimed  in  claim  2,  c h a r a c t e r i s e d   i n  

that   said  means  are  c o n s t i t u t e d   by  a  coupling  of  p o s i t i v e   t y p e .  

7 .  A   speed  r e g u l a t o r   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

that   said  a c t u a t o r   is  an  e l e c t r i c   motor  of  the  s e r v o - c o n t r o l l e d   o r  

s tepp ing   t y p e .  

8.  A  speed  r e g u l a t o r   as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

that   said  a c t u a t o r   is  an  e l ec t romagne t   of  p r o p o r t i o n a l   l i n e a r  



movement.  

9.  A  speed  r e g u l a t o r   as  claimed  in  claim  2,  c h a r a c t e r i s e d   i n  

tha t   said  cam  fo l lower   is  c o n s t i t u t e d   by  a  r o l l e r   which  r o l l s   on 

the  a c t i v e   su r f ace   of  said  cam. 

10.  A  speed  r e g u l a t o r   as  claimed  in  claim  2,  c h a r a c t e r i s e d   i n .  

tha t   the  c i r c u l a r   su r f ace   of  said  cam  disc  comprises   b a r r e l - s h a p e d  

c r o w n i n g .  

11.  A  speed  r e g u l a t o r   as  claimed  in  claim  3  or  4,  c h a r a c t e r i s e d  

in  tha t   between  the  r e g u l a t o r   and  the  p lanar   cam  there   is  i n t e r p o s e d  

a  t r a n s m i s s i o n   l e v e r ,   of  which  the  fulcrum  is  movable  in  order  t o  

a d j u s t   the  r e l a t i v e   p o s i t i o n   of  said  r e g u l a t o r   member  to  said  cam. 
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