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Engine  control  device. 

©  A  device  for  controlling  an  internal  combustion 
engine  in  which  the  supply  of  fuel  is  controlled  by  a 
movable  throttle  member  (12),  comprises  a  sensor 
(4)  mounted  to  generate  an  electrical  signal  char- 
acteristic  of  the  engine  speed,  detector  means  (3) 
adapted  to  receive  the  electrical  signal  from  the 

r j   sensor  and  to  identify  the  proximity  of  the  engine 
^   speed  to  a  predetermined  value,  and  throttle  control 
O  means  (solenoid  5)  to  engage  the  throttle  member 
^■(12)  in  response  to  an  instruction  from  the  detector 
®  means  (3).  The  device  allows  the  fuel  supply  to  drop 
fOto  a  low  value  or  zero  when  the  engine  is  in  an  over- 
J2  run  condition  and  prevents  the  engine  from  stalling 
«  when  that  condition  no  longer  exists. 

Q. 
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Engine  Control  Device. 

however,  the  engine  speed  approaches  a  value  at 
which  it  would  normally  stall,  then  the  throttle  con- 
trol  means  automatically  engages  the  throttle  mem- 
ber  and  restores  the  fuel  supply  to  a  level  at  which 

5  stalling  is  avoided.  Thus,  when  over-run  conditions 
obtain,  the  fuel  supply  is  reduced  or  preferably  cut 
off  but  when  those  conditions  no  longer  exist  and 
the  engine  approaches  stalling  speed,  the  neces- 
sary  fuel  supply  is  restored. 

w  The  device  is  suitable  for  use  with  an  internal 
combustion  engine  of  any  sort,  provided  that  it  is 
one  in  which  the  fuel  supply  is  controlled  by  a 
movable  throttle  member.  Thus  it  may  be  used 
with  piston  and  rotary  engines  and  with  engines 

is  driven  by  petrol,  diesel,  low  pressure  gas  and 
similar  fuels,  for  example.  The  throttle  member 
may  be  a  rigid  straight  linkage  which  moves  lin- 
early  in  the  direction  of  its  length,  or  may  be  a 
pivoted  lever. 

20  The  speed  of  rotation  of  the  engine  is  observed 
by  means  of  a  sensor,  mounted  within  the  region  of 
any  of  the  moving  parts  of  the  engine  so  as  to 
generate  an  electrical  signal  in  response  to  the 
rotation,  which  signal  is  characteristic  of  the  engine 

25  speed.  The  sensor  may  monitor  the  engine  speed 
by  electrical  means,  for  example  by  monitoring  the 

•  signal  in  the  circuit  of  an  electrical  revolution  coun- 
ter,  but  it  is  much  preferred  to  use  a  magnetic 
sensor,  since  such  a  sensor  may  be  installed  with- 

30  out  direct  intrusion  into  the  mechanical  or  electrical 
operation  of  the  engine.  With  an  electrical  sensor, 
the  signal  may  vary  in  level  or  frequency  in  re- 
sponse  to  variations  in  the  engine  speed;  using  a 
magnetic  sensor,  the  signal  may  take  the  forrh  of 

35  pulses  of  induced  voltage  at  intervals  directly  re- 
lated  to  the  speed  of  rotation  of  the  engine. 

The  detector  means  monitors  the  signal  gen- 
erated  in  the  sensor  and  identifies  the  approach  of 
the  engine  speed  to  a  predetermined  value,  which 

40  in  practice  is  a  value  within  the  region  of  the  speed 
at  which  the  engine  tends  to  stall.  It  is  at  approxi- 
mately  this  speed  that  the  throttle  control  means  is 
caused  to  operate.  That  is,  as  the  engine  speed 
increases  to  a  value  above  the  stalling  speed,  then 

45  the  throttle  control  means  is  taken  out  of  active 
operation,  while  as  the  engine  speed  falls  to  a 
value  near  to  the  stalling  speed,  then  the  throttle 
control  means  is  brought  into  operation.  In  general, 
the  predetermined  value  of  the  engine  speed  at 

so  which  the  detector  causes  the  throttle  control 
means  to  be  brought  into  and  out  of  operation  is 
normally  slightly  greater  than  the  minimum  accept- 
able  tick-over  speed  of  the  engine,  at  which  stalling 
is  avoided-.  The  detector  means  may  comprise  a 
control  unit  which  includes  an  electrical  circuit  hav- 

The  present  invention  is  a  control  device  for 
use  with  an  internal  combustion  engine  and  is 
devised  to  assist  in  limiting  the  consumption  of  fuel 
by  such  an  engine. 

It  has  already  been  recognised  that,  when  an 
internal  combustion  engine  is  in  an  over-run  con- 
dition,  that  is,  when  the  engine  speed  is  being 
maintained  by  rotation  of  the  road  wheels  of  a 
vehicle  rather  than  the  wheels  being  driven  by  the 
engine,  then  fuel  may  be  being  supplied  to  the 
engine  unnecessarily  or  at  an  unnecessarily  high 
rate.  With  this  in  view,  fuel-saving  systems  and 
devices  have  been  developed  which  are  intended 
to  limit  the  supply  of  fuel  when  an  over-run  con- 
dition  exists.  Such  systems  are  usually  quite  com- 
plicated  and  correspondingly  expensive  and  are 
usually  designed  with  a  particular  engine  model  in 
mind;  often  they  are  a  fundamental  part  of  the 
engine  construction  and  cannot  readily  be  fitted 
after  the  engine  has  been  built  into  the  vehicle. 

A  further  difficulty  arises  in  that  over-run  con- 
ditions  may  appear  to  exist  when  in  fact  there  is  no 
over-run.  For  example,  the  engine  speed  may  be 
unduly  high  for  a  given  throttle  setting,  not  because 
the  engine  is  over-running  but  because  some  op- 
erating  variable  is  at  an  incorrect  level,  for  example 
the  engine  may  be  running  at  too  high  a  tempera- 
ture.  In  order  to  distinguish  between  true  over-run 
and  such  other  conditions  producing  similar  symp- 
toms,  detectors  such  as  that  described  in  UK  Pat- 
ent  Specification  No.  2153553A  have  been  pro- 
posed.  Detectors  of  this  type  add  further  to  the 
cost  of  a  fuel-economy  system. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  device  which  assists  economical  operation 
of  an  internal  combustion  engine  in  over-run  con- 
ditions,  but  which  avoids  or  reduces  at  least  some 
of  the  disadvantages  of  many  prior  such  devices. 

The  device  according  to  the  present  invention, 
for  use  to  control  an  internal  combustion  engine  in 
which  the  supply  of  fuel  to  the  engine  is  controlled 
by  a  movable  throttle  member,  comprises  a  sensor 
mounted  to  generate  an  electrical  signal  character- 
istic  of  the  speed  of  rotation  of  the  engine,  detector 
means  adapted  to  receive  a  said  electrical  signal 
and  to  identify  the  proximity  of  said  engine  speed 
to  a  predetermined  value,  and  throttle  control 
means  adapted  to  engage  said  movable  throttle 
member  in  response  to  an  instruction  from  said 
detector  means. 

The  device  according  to  the  invention  operates 
via  the  throttle  member  and,  unlike  the  operation  of 
a  conventional  internal  combustion  engine  throttle, 
allows  the  fuel  supply  to  fall  towards  zero  when  the 
driver  takes  his  foot  from  the  accelerator  pedal.  If, 
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The  sensor  4  is  a  magnetic  sensor  which  moni- 
tors  the  movement  of  the  teeth  on  the  starter  ring 
gear  of  a  vehicle,  giving  rise  to  approximately 
95,000  pulses  per  600  revs  and  thereby  giving  a 

5  highly  sensitive  and  stable  indication  of  vehicle 
speed.  Alternative  forms  of  sensor  may  be  used 
and  the  sensor  employed  may  monitor  the  move- 
ment  of  another  moving  part  of  the  vehicle  engine, 
for  example  -the  coupling  by  which  the  drive  is 

w  transmitted  to  the  vehicle  injector  pump  in  the  case 
of  a  diesel  engine. 

The  signal  from  the  sensor  4  is  monitored  in 
the  control  module  3  and  when  the  signal  fre- 

quency  indicative  of  the  engine  speed  falls  below  a 
75  predetermined  value  corresponding  to  an  engine 

speed  close  to  that  at  which  the  engine  would 
normally  stall,  the  module  operates  the  solenoid  5 
as  described  below.  At  the  same  time  the  indicator 
lamp  of  the  unit  6  is  illuminated  to  advise  the 

20  vehicle  driver  that  the  engine  control  device  is  in 
operation. 

The  unit  6  also  incorporates  an  override  switch 
to  enable  the  driver  to  take  over  manual  control 
from  the  control  device. 

25  Fig.  2  shows  the  manner  of  operation  of  the 
solenoid  5.  The  throttle  arm  12  is  pivoted  at  13  and 
is  normally  operated  by  the  throttle  cable  14,  being 
returned  to  the  position  of  minimum  or  zero  fuel 
supply  by  the  throttle  return  spring  15.  Upon  the 

30  threaded  armature  16  of  the  solenoid  5,  a  bracket 
17  having  an  elongated  slot  18  is  secured  by 
means  of  a  lock  nut  19,  which  also  allows  the 
position  of  the  bracket  17  on  the  armature  16  to  be 
adjusted.  A  stud  20  on  the  throttle  arm  12  is  free  to 

35  move  within  the  length  of  the  slot  18. 
During  normal  operation  of  the  vehicle  engine, 

the  armature  16  is  extended  from  the  solenoid  5 
and  as  the  throttle  arm  12  moves  the  stud  20 
traverses  the  slot  18,  the  bracket  17  meanwhile 

40  remaining  stationary.  However  when  the  solenoid  is 
energised,  the  armature  16  is  retracted  and  the 
bracket  17  either  operates  the  throttle  arm  12  or,  if 
the  throttle  arm  is  already  in  operation,  prevents  it 
returning  to  its  full  rest  position. 

45  Thus,  when  the  ignition  of  the  vehicle  is  first 
switched  on,  the  solenoid  5  is  energised  to  cause 
the  bracket  17  to  operate  the  throttle  arm  12  and 
the  indicator  lamp  is  illuminated.  When  the  engine 
is  started  and  its  speed  of  rotation  exceeds  the 

50  desired  tick-over  speed,  say  700  -  800  r.p.m.,  then 
this  speed  is  observed  by  sensor  4  and  the  control 
unit  3  instructs  the  solenoid  to  allow  the  bracket  17 
to  move  to  its  rest  position.  In  this  way,  the  opera- 
tion  of  the  throttle  becomes  independent  of  the 

55  solenoid  and,  if  an  over-run  condition  arises,  then 
the  fuel  supply  to  the  engine  may  fall  to  zero. 
However,  the  supply  to  fuel  of  the  injector  pump  (in 
the  case  of  a  diesel  engine)  or  the  carburettor  (in 

ing  an  electrical  filter  by  means  of  which  signals  of 
different  frequency  generated  by  the  sensor  are 
distinguished  from  each  other. 

In  the  device  according  to  the  invention,  the 
throttle  control  means  engages  the  movable  throttle 
member  under  instruction  from  the  detector  means. 
In  doing  so,  it  may,  as  required  by  the  circum- 
stances,  prevent  the  throttle  member  from  moving 
to  the  position  corresponding  to  zero  fuel  supply  or 
positively  move  the  throttle  member  so  as  to  in- 
crease  the  supply  of  fuel.  In  a  greatly  preferred 
form  of  the  invention,  the  throttle  control  means 
comprises  a  solenoid,  the  armature  of  which  di- 
rectly  or  indirectly  engages  the  throttle  member 
when  an  electrical  signal  is  received  by  the  sole- 
noid  from  the  detector  means.  Movement  of  the 
armature  out  of  its  operating  position,  that  is  out  of 
engagement  with  the  throttle  member  or  at  least 
into  a  position  in  which  the  throttle  member  cuts  off 
the  fuel  supply,  may  be  achieved  by  the  receipt  of 
a  reverse  signal  from  the  detector  means  but  is 
preferably  effected  by  a  spring  bearing  upon  the 
armature.  Separate  spring  means  will  normally  urge 
the  throttle  towards  its  zero  position. 

Conveniently,  a  visual  indicator,  for  example  an 
indicator  lamp,  is  provided  in  the  vehicle  within 
sight  of  the  driver  so  that  he  may  be  aware  of  the 
operating  condition  of  the  device.  For  example, 
when  the  device  is  brought  into  operation  by 
means  of  a  signal  from  the  detector  unit,  an  asso- 
ciated  signal  from  the  same  source  may  illuminate 
an  indicator  lamp  on  the  vehicle  dashboard.  The 
indicator  lamp  also  acts  as  a  fault  indicator  in  that  it 
will  remain  illuminated  .if  a  fault  occurs  in  the  sys- 
tem. 

Preferably,  a  manual  override  means  is  pro- 
vided  whereby,  if  the  device  fails  through  failure  of 
the  sensor  or  the  detector  means,  the  throttle  con- 
tol  means  may  be  brought  into  constant  engage- 
ment  with  the  throttle  member. 

The  invention  will  now  be  further  described,  by 
way  of  example  only,  with  reference  to  the  accom- 
panying  drawings,  wherein:- 

Fig.  1  is  a  schematic  representation  of  the 
interconnection  between  the  components  of  one 
preferred  embodiment  of  the  control  device  accord- 
ing  to  the  invention;  and 

Fig.  2  illustrates  the  functioning  of  the  throt- 
tle  control  solenoid  of  Fig.  1  . 

Referring  firstly  to  Fig.  1,  the  device  is  op- 
erated  by  a  solid  state  electronic  control  module  3, 
electrically  linked  as  shown  to  a  sensor  4,  a  sole- 
noid  5  and  a  combined  light  and  switch  unit  6.  A 
24-volt  control  supply  is  fed  to  the  device  via  line 
7,  which  incorporates  a  5-amp  fuse  8.  Line  9  feeds 
a  24-volt  power  supply  to  the  device  via  a  1  5-amp 
fuse  10.  The  reference  numeral  11  designates  the 
common  negative  line. 
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2.  A  device  according  to  claim  1  ,  characterised 
in  that  the  sensor  (4)  monitors  the  engine  speed 
electrically. 

3.  A  device  according  to  claim  1  ,  characterised 
in  that  the  sensor  (4)  is  a  magnetic  sensor,  moun- 
ted  to  monitor  movement  of  a  moving  engine  part. 

4.  A  device  according  to  any  of  the  preceding 
claims,  characterised  in  that  said  predetermined 
value  of  said  electrical  signal  corresponds  to  an 
engine  speed  near  to  the  stalling  speed. 

5.  A  device  according  to  any  of  the  preceding 
claims,  characterised  in  that  the  throttle  control 
means  comprises  a  solenoid  (5),  the  armature  (16) 
of  which  directly  or  indirectly  engages  the  throttle 
member  (12)  in  response  to  an  electrical  signal 
from  the  detector  means  (3). 

6.  A  device  according  to  claim  5,  characterised 
in  that  disengagement  of  said  armature  (16)  from 
said  throttle  member  (12)  is  effected  by  a  spring. 

7.  A  device  according  to  any  of  the  preceding 
claims,  characterised  by  a  visual  indicator  to  signal 
operation  of  the  device. 

8.  A  device  according  to  any  of  the  preceding 
claims,  characterised  by  a  manual  override  means 
to  override  operation  of  the  device. 

the  case  of  a  petrol  engine)  is  maintained  as  usual. 
When  the  bracket  17  is  in  its  rest  position,  the 
indicator  lamp  is  no  longer  illuminated. 

When  the  over-run  condition  no  longer  obtains, 
then  the  engine  speed  falls  towards  a  value  at  5 
which  the  engine  would  stall  but,  before  that  speed 
is  reached,  the  sensor  4  observes  this  situation  and 
again,  under  instruction  from  the  control  unit  3,  the 
bracket  17  is  caused  to  operate  the  throttle  arm  12. 
Again  the  indicator  lamp  is  illuminated  to  advise  10 
the  driver  that  the  solenoid  is  activated. 

The  illustrated  device  is  designed  to  be  used 
with  an  engine  in  which  the  throttle  arm  is  operated 
by  a  cable.  However,  the  device  can  readily  be 
modified  for  use  with  throttles  operated  by  means  is 
of  rod  linkages.  In  the  latter  case,  the  throttle 
control  means  may  comprise  a  solenoid  of  which 
the  armature  moves  into  and  out  of  direct  engage- 
ment  with  one  of  the  throttle  linkages,  in  order  to 
operate  that  linkage  or  prevent  it  moving  to  a  20 
minimum-fuel  position. 

Experimental  operation  of  a  control  device  ac- 
cording  to  the  invention  upon  fuel  delivery  tankers 
has  shown  that  significant  fuel  savings  can  be 
achieved  by  its  use.  For  example,  the  device  was  25 
fitted  to  a  fuel  delivery  tanker  driven  by  a  Rolls- 
Royce  300  LI  diesel  engine  and  the  operation  of 
the  tanker  with  and  without  the  control  device  on 
comparable  runs  each  exceeding  1500  miles  was 
observed.  It  was  found  that  a  fuel  saving  of  at  least  30 
12.5%  was  achieved  by  the  use  of  the  device. 
Since  the  tanker  relied  upon  its  engine  in  off- 
loading  its  contents  at  delivery  points,  the  observed 
fuel  saving  would  no  doubt  be  greater  in  the  ab- 
sence  of  such  use.  35 

On  subsequent  comparable  runs  of  approxi- 
mately  300  miles  each,  savings  in  excess  of  15% 
were  achieved  by  the  use  of  the  device. 

Thus  the  device  according  to  the  invention  is 
effective  in  saving  fuel.  Because  it  is  fully  adjust-  40 
able  in  both  its  sensing  and  its  control,  it  can 
readily  be  fitted  to  any  internal  combustion  engine. 

Claims  45 

1.  An  engine  control  device  for  controlling  an 
internal  combustion  engine  in  which  the  supply  of 
fuel  to  the  engine  is  controlled  by  a  movable  throt- 
tle  member  (12),  characterised  in  that  it  comprises  so 
a  sensor  (4)  mounted  to  generate  an  electrical 
signal  characteristic  of  the  speed  of  rotation  of  the 
engine,  detector  means  (3)  adapted  to  receive  a 
said  electrical  signal  and  to  identify  the  proximity  of 
said  engine  speed  to  a  predetermined  value,  and  55 
throttle  control  means  (5)  adapted  to  engage  said 
movable  throttle  member  in  response  to  an  instruc- 
tion  from  said  detector  means. 
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