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@)  A  hand  accelerator  for  tractors. 

(g)  A  hand  accelerator  for  tractors  comprises  an  electrical 
selector  (4)  and  an  electronic  regulation  unit  (3)  connected  to 
the  selector  and  arranged  to  operate  the  actuator  of  the 
accelerator  (2)  in  response  to  an  enabling  signal  resulting  from 
the  manual  activation  of  the  selector  (4). 
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Description 

A  hand  accelerator  for  tractors 

The  present  invention  relates  to  a  hand  accelera- 
tor  for  tractors,  including  an  actuator  and  manual 
control  means  for  the  actuator.  5 

Conventionally,  the  manual  control  is  constituted 
by  a  lever  connected  directly,  for  example,  through  a 
mechanical  transmission,  to  the  actuator  which 
provides  for  the  regulation  of  the  fuel  supply  to  the 
engine  of  the  tractor.  As  well  as  being  difficult  and  10 
inconvenient  for  the  operator  to  operate,  this  system 
is  sometimes  unable  to  ensure  that  the  accelerator 
is  kept  with  sufficient  stability  in  the  condition  in 
which  it  has  been  set,  and  in  any  case  involves  the 
need  for  frequent  adjustment  operations  by  the  15 
operator. 

In  order  to  avoid  this  problem,  according  to 
JP-A-6022049  and  JP-A-61  106932  the  control  means 
include  an  electrical  selector,  an  electronic  regula- 
tion  unit  connected  to  the  selector  and  arranged  to  20 
operate  the  actuator  in  response  to  an  enabling 
signal  generated  by  the  selector  as  a  result  of  its 
manual  activation,  and  means  for  sensing  the 
operating  parameters  of  the  tractor  which  depend 
on  its  pedal  accelerator,  the  sensor  means  being  25 
operatively  connected  to  memory  means  of  the 
electronic  regulation  unit. 

In  this  way,  the  hand  accelerator  is  kept  in  its  set 
condition  of  adjustment.  The  adjustment  is  carried 
out  automatically  by  the  electronic  unit  connected  to  30 
the  selector,  but  is  rigidly  linked  to  the  operating 
parameters  of  the  tractor  prevailing  at  the  time  of 
engagement  of  the  hand  accelerator,  since  the 
electronic  unit  is  arranged  to  operate  the  actuator  so 
that  the  operating  parameters  stored  in  the  memory  35 
means  are  kept  unchanged,  as  a  result  of  the 
activation  of  the  selector. 

The  object  of  the  present  invention  is  to  render 
the  automatic  regulation  effected  by  the  electronic 
unit  more  flexible,  making  it  selectively  independent  40 
from  the  actual  operating  parameters  of  the  tractor. 

According  to  the  invention,  this  object  is  achieved 
by  the  fact  that  the  selector  also  includes  a  manual 
variator  operatively  connected  to  the  electronic 
regulation  unit  for  the  selective  modification  thereby,  45 
in  the  activated  condition  of  the  selector,  of  the 
values  of  the  operating  parameters  of  the  tractor 
stored  in  the  memory  means. 

The  variator  may  be  operable  by  means  of  a  rotary 
knob  or  by  means  of  a  button  for  increasing/de-  50 
creasing  the  values  of  the  operating  parameters.  In 
this  case,  a  digital  or  analog  display  of  the  values  set 
is  conveniently  associated  with  the  push-button. 

Alternatively,  the  variator  may  be  operable  by 
means  of  digital  preselectors  for  increasing/de-  55 
creasing  the  values  of  the  operating  parameters, 
with  a  direct  indication  of  the  values  set. 

The  selector  may  be  constituted  by  a  push-button 
switch  or,  according  to  a  variant,  by  a  lever  switch 
which  can  be  set  in  two  different  positions  for  60 
activation  of  the  hand  accelerator,  each  correspond- 
ing  to  an  operating  mode  of  the  actuator  dependent 
on  different  values  of  operating  parameters  of  the 

tractor  which  can  be  set  by  means  of  the  variator. 
The  invention  will  now  be  described  in  detail  with 

reference  to  the  appended  drawings,  provided 
purely  by  way  of  non-limiting  example,  in  which  : 

Figure  1  is  a  diagrammatic  plan  view  of  a 
tractor  provided  with  a  hand  accelerator  gener- 
ally  according  to  the  invention, 

Figure  2  shows  the  functional  layout  of  the 
selector  of  the  hand  accelerator  according  to 
Figure  1  , 

Figure  3  shows  schematically  a  first  variant  of 
the  selector, 

Figure  4  shows  the  functional  layout  of  the 
selector  of  Figure  3, 

Figure  5  shows  a  second  variant  of  the 
selector  of  Figure  1  , 

Figure  6  shows  the  functional  layout  of  the 
selector  of  Figure  5, 

Figure  7,  8  and  9  show  third,  fourth  and  fifth 
variants  of  the  selector,  respectively. 

With  reference  initially  to  Figure  1,  a  tractor, 
schematically  indicated  T,  is  provided  with  a  hand 
accelerator  device  generally  according  to  the  inven- 
tion,  indicated  1. 

The  hand  accelerator  1  essentially  comprises  an 
electromechanical  actuator,  schematically  indicated 
2,  which  in  known  manner,  provides  for  the  control  of 
the  fuel  supply  to  the  internal  combustion  engine 
(not  illustrated)  of  the  tractor  as  a  result  of  the 
activation  of  the  hand  accelerator.  The  electrical  part 
of  the  actuator  2  is  connected  to  an  electronic 
control  and  regulation  unit  3  which  is  in  turn 
connected  electrically  to  a  manual  control  member 
4.  The  electronic  unit  3  is  also  connected  to  one  or 
more  electrical  detectors  of  operating  parameters  of 
the  tractor:  in  the  embodiment  illustrated,  .these 
detectors  include  a  speed  sensor  5  and  a  position 
sensor  6  associated  with  the  pedal  accelerator  7  of 
the  tractor. 

According  to  the  embodiment  of  Figure  1,  the 
selector  4  is  constituted  by  an  electrical  push-but- 
ton  8  switch  of  monostabie  or  bistable  on-off  type 
and  has  an  associated  indicator  lamp  9.  As  shown  in 
the  functional  diagram  of  Figure  2,  the  push-button  8 
can  be  moved  manually  between  an  open  position 
and  a  closed  position  corresponding  respectively  to 
the  de-activated  condition  and  to  the  activated 
condition  of  the  hand  accelerator  1  ,  and  the  lamp  9  is 
lit  in  the  closed  condition. 

The  electronic  unit  3  is  constituted  by  a  micropro- 
cessor  provided  with  a  memory  for  the  storage,  by 
means  of  electrical  signals  from  the  sensors  5  and  6, 
of  values  of  operating  parameters  of  the  tractor  T.  In 
the  embodiment  of  Figure  1,  the  values  stored 
correspond  to  those  prevailing  at  the  time  of 
activation  of  the  selector  4,  that  is,  of  the  engage- 
ment  of  the  hand  accelerator  1  .  The  memory  of  the 
unit  3  can  be  reset  by  the  disengagement  of  the 
selector  4. 

In  operation,  once  the  operating  condition  which 
is  to  be  kept  constant  by  means  of  the  hand 
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ccelerator  1  has  been  achieved  by  means  ot  tne 
iedal  accelerator  7,  it  is  sufficient  momentarily  to 
iress  the  push-button  8,  causing  the  closure  of  the 
witch  associated  therewith. 

As  a  result  of  this  closure,  the  unit  3  receives  an 
cabling  signal  and  activates  the  electromechanical 
:ctuator  3  in  dependence  on  the  stored  parameters 
:orresponding  to  the  operating  condition  which  is  to 
ie  maintained.  From  this  moment,  the  pedal  7  can 
le  released  and  the  "hold"  condition,  indicated  by 
he  illumination  of  the  lamp  9,  is  maintained  by  the 
slectronic  unit  3  until  the  push-button  8  is  pushed 
igain  to  disengage  the  hand  accelerator  1  .  When  the 
land  accelerator  1  is  in  the  engaged  condition,  the 
ilectronic  unit  3  prevents  the  operation  of  the  pedal 
tccelerator  7. 

According  to  the  invention,  the  selector  4  is  in 
iractice  made  according  to  one  of  the  embodiments 
hown  in  Figures  3  to  9,  which  are  generally  similar 
o  the  embodiment  described  above  and  wherein 
inly  the  differences  will  be  described  in  detail,  the 
;ame  reference  numerals  being  used  for  identical  or 
iimilar  parts. 

In  the  case  of  Figures  3  and  4,  as  well  as  the 
jminous  push-button  8,  the  selector  4  includes  a 
nanual  variator  10  which  is  operatively  connected  to 
he  electronic  unit  3  and  has  the  function  of 
nodifying,  by  means  of  the  latter,  the  values  of  the 
>perating  parameters  of  the  tractor  which  are  stored 
n  the  memory  of  the  unit  3,  when  the  switch 
issociated  with  the  push-button  8  is  in  the  closed 
;ondition.  The  variator  10,  which  is  constituted  by  an 
ncrease/decrease  rocker  button,  therefore  enables 
he  operating  parameters  of  the  tractor  T  to  be 
nodified  during  the  "hold"  condition  operated  by  the 
slectronic  unit  3. 

The  embodiments  described  hitherto  provide  for 
he  operation  of  the  hand  accelerator  1  in  depend- 
5nce  on  the  operating  parameters  of  the  tractor  T  at 
:he  time  of  the  engagement  of  the  selector  4,  in  a 
manner  which  is  constant  or  which  can  be  modified 
jy  means  of  the  variator  10.  In  the  embodiments 
which  will  be  described  below,  however,  the  oper- 
ation  of  the  hand  accelerator  1  is  independent  of 
these  prevailing  operating  parameters,  which  can  be 
•nodified  and/or  adjusted  at  will.  In  these  variants, 
the  electronic  unit  3  is  in  fact  arranged  to  store 
i/alues  of  operating  parameters  which  are  set 
manually  by  the  operator  and  to  operate  the 
electromechanical  actuator  2  correspondingly. 

In  the  case  of  Figures  5  and  6,  in  addition  to  the 
push-button  8  with  its  lamp  9,  the  selector  4  includes 
a  potentiometer  11  with  a  rotary  knob.  By  means  of 
this  potentiometer  11,  which  is  activated  by  the 
engagement  of  the  push-button  8,  signals  are  sent 
to  the  unit  3  whereby  the  unit  3  operates  the 
actuator  2  to  achieve  and  maintain  the  operating 
parameters  set. 

In  the  case  of  Figure  7,  the  selector  4  is  similar  to 
that  of  Figure  3:  in  this  case,  the  manual  variator  is  in 
fact  constituted  by  an  increase/decrease  button  10 
which  has  the  same  function  as  the  potentiometer  1  1 
of  Figures  5  and  6.  A  digital  display  12,  or 
alternatively  an  analog  display  13,  is  operatively 
associated  with  the  button  10.  The  display  12  or  13 

may  also  UB  usku  iu  auvaniayc  111  inc  cinuuuimci  no 
described  with  reference  to  Figures  3,  4,  5  and  6. 

In  the  case  of  the  variant  of  Figure  8,  the 
increase/decrease  button  10  is  replaced  by  a 

5  decimal  preselector  unit  14  for  increasing/decreas- 
ing  the  set  values  of  the  operating  parameters  with  a 
direct  indication  of  these  values. 

Finally,  in  the  case  of  Figure  9,  the  selector  4  is 
constituted  by  a  lever  switch  15  which  can  be  set 

0  from  a  position,  indicated  "Pedal",  in  which  the  hand 
accelerator  1  is  disengaged,  to  two  different  activa- 
tion  positions,  indicated  "LO"  and  "HI"  respectively. 
In  this  case,  the  electronic  unit  3  is  provided  with  two 
separate  memories  each  of  which  stores  predeter- 

>5  mined  values  of  operating  parameters  that  can  be 
selected  by  the  positioning  of  the  lever  15  in  one  or 
other  of  the  two  positions  for  the  activation  of  the 
hand  accelerator  1.  These  values  can  be  modified, 
however,  by  means  of  a  pair  of  increase/decrease 

0  buttons  10,  similar  to  those  of  Figures  3,  4  and  7, 
each  of  which  is  activated  as  a  result  of  the 
positioning  of  the  lever  15  of  the  selector  4  in  one  or 
other  of  the  two  positions  for  activating  the  hand 
accelerator  1.  Respective  analog  or  digital  visual 

<5  displays  12  are  associated  with  the  two  buttons  10. 

uiaims 

10  1  .  A  hand  accelerator  for  tractors,  including 
an  actuator  (2)  and  manual  control  means  for 
the  actuator,  wherein  the  control  means  include 
an  electrical  selector  (4),  an  electronic  control 
and  regulation  unit  (3)  connected  to  the 

15  selector  (4)  and  arranged  to  operate  the 
actuator  (2)  in  response  to  an  enabling  signal 
generated  by  the  selector  (4)  as  a  result  of  its 
manual  activation,  and  means  (5,  6)  for  sensing 
operating  parameters  of  the  tractor  (T)  which 

W  depend  on  the  pedal  accelerator  (7)  thereof,  the 
sensor  means  being  operatively  connected  to 
memory  means  of  the  electronic  regulation  unit 
(3),  characterised  in  that  the  selector  (4)  also 
includes  a  manual  variator  (10,  11)  operatively 

45  connected  to  the  electronic  unit  (3)  for  the 
selective  modification  thereby,  in  the  activated 
condition  of  the  selector  (4)  of  the  values  of  the 
operating  parameters  of  the  tractor  (T)  stored  in 
the  memory  means. 

50  2.  An  accelerator  according  to  Claim  1, 
characterised  in  that  the  variator  is  operable  by 
means  of  a  rotary  knob  (  1  1  )  . 

3.  An  accelerator  according  to  Claim  1, 
characterised  in  that  the  variator  is  operable  by 

55  means  of  a  button  (10)  for  increasing/decreas- 
ing  the  values  of  the  operating  parameters. 

4.  An  accelerator  according  to  Claim  3, 
characterised  in  that  a  digital  or  analog  visual 
display  (12,  13)  of  the  set  values  is  operatively 

60  associated  with  the  increase/decrease  button 
(10). 

5.  An  accelerator  according  to  Claim  1, 
characterised  in  that  the  variator  is  operable  by 
means  of  digital  selectars  (14)  for  increasing/ 

65  decreasing  the  values  of  the  operating  parame- 
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ters,  with  a  direct  indication  of  the  values  set. 
6.  An  accelerator  according  to  any  one  of  the 

preceding  claims,  characterised  in  that  the 
selector  (4)  is  constituted  by  a  push-button 
switch  (8).  5 

7.  An  accelerator  according  to  Claim  1, 
characterised  in  that  the  selector  (4)  is  con- 
stituted  by  a  lever  switch  (15)  which  can  be  set 
in  two  different  positions  for  activation  of  the 
hand  accelerator  (1),  each  corresponding  to  an  10 
operating  mode  of  the  actuator  (2)  dependent 
on  different  predetermined  values  of  operating 
parameters  of  the  tractor  (T)  which  can  be 
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modified  by  means  of  the  variator  (10). 
8.  An  accelerator  according  to  Claim  7, 

characterised  in  that  the  variator  is  operable  by 
means  of  a  pair  of  buttons  (10)  for  increasing/ 
decreasing  the  values  of  the  operating  parame- 
ters  which  correspond  to  the  two  positions  of 
the  lever  (15),  and  in  that  digital  or  analog  visual 
displays  (12)  of  the  set  values  are  operatively 
associated  with  the  buttons  (10). 

9.  Accelerator  according  to  any  one  of  the 
preceding  claims,  characterised  in  that  the 
actuator  (2)  is  electromechanical. 
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