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data representing a particular power curve are re- trieved from the memory
in dependence upon the de- Technical Field
tected gear range. The data are used to establish the rack limits during
operation in such gear range in or- The present invention relates generally
to engine   5   der to produce desired operating characteristics and
controls, and more particularly to a fuel control for an  fuel economy.
This patent also discloses the use of a internal combustion engine which
establishes fuel de-  cruise control, although the problems noted above
livery limits In dependence upon whether a cruise   are not even
recognized. control is engaged.
Stevenson et al., U.S. Patent No. 4,368,705 dis- 10  closes an engine
control system in which a throttle Background Art
controls the delivery of fuel by a fuel pump to the en- gine. The control
system further includes a fuel pump Typically, electronic engine controls
for use in ve-  rack limit circuit which controls the rate of fuel delivery
hicls include a cruise control which allows an oper-  to the engine in
accordance with rack limits and a tim- ator to select and maintain a
desired vehicle speed   15ing circuit which controls the timing of
injection of fuel under usual operating conditions without the necessi-
into the engine cylinders. The timing and rack limits ty of operating the
throttle control. Such cruise con-  are established in accordance with
engine conditions trols, however, are not capable of maintaining speed  to
obtain maximum engine performance with smoke regulation when the engine is
operating outside pre-  and emission levels limited to those required by
the determined limits. For example, the actual vehicle  20   Environmental
Protection Agency (EPA). speed may drop below or rise above a permissible
More particularly, a rack limit position map is stor- range of vehicle
speeds surrounding the selected     ed in a memory and includes rack limit
position values speed when the vehicle is ascending or descending    which
are predetermined in accordance with the a hill, when changes in altitude
render it impossible to  physical characteristics of the fuel pump. This
map is maintain the vehicle speed, when wind or other exter-  25  coupled
to a first input of a least wins logic selector nal factors provide
sufficient forces on the vehicle to  circuit which is in turn coupled to a
rack limit control oppose or aid the powerdeveloped by the engine, etc.
loop. Asecond inputof the leastwins logic selector cir- In such a case,
itis necessaryforthe operatorto man-  cuit is coupled to the output of a
summing junction ually intervene if it is desired to maintain the speed of
which in turn sums the outputof a torque rise limit map the vehicle within
the permissible range. In the case   30  and an altitude derating map
stored in additional of speeds below the permissible range, it is typically
memories. The torque rise limit map develops rack necessary for the
operator to downshift in order to  limit position control signal values
which are predeter- provide greater torque to the wheels so that the vehi-
mined to allow more fuel to be injected in the engine cle speed can be
increased. This manual downshift-   cylinders at lower speeds to prevent
engine lugging ing is objectionable and should be eliminated, if pos-  35
without exceeding EPA emissions standards. The al- sible.
titude derating map develops rack limit position con- Prior art approaches
to the problem of down-     trol signal values which are predetermined to
meet shifting while operating in cruise control have in-  EPA standards for
different levels of ambient air pres- volved the use of a semi-automatic
transmission      sure. These values decrease the fuel rack limits at which
automatically downshifts the transmission with-  40   higher altitudes to
maintain an optimal fuel/air ratio. out leaving the cruise control mode
when the vehicle    The least wins logic selector circuit selects the speed
reaches a predetermined limit below the de-   lesser of the output from the
rack limit position map sired or commanded speed. Such an approach reduc-
and the summing junction and provides such lesser es the number of manual
transmission downshifts,     value to the rack position control loop. Thus,
the rack but does not reduce the total number of gear shifts.  45  limit is
set by the lesser of the rack limit position map Thus, the demands placed
upon the transmission are   and the torque rise limit map as derated by the
altitude not lessened.                                       derating map
output. The following patents disclose engine controls       The rack limit
is used to control the maximum rack but do not address the problems noted
above while    position of the fuel pump so that the rate of fuel deliv-
operating in a cruise control mode.             so  ery may not be
increased by the throttle beyond the Thompson et al., U.S. Patent 4,493,303
discloses  rack limit. an engine control wherein data representing a
plural-   US-A-4498016 discloses a governor control for Ity of separate
power curves are stored in a memory  an engine in which a desired power
setting is used to and the data are used to control fuel rack limits. The
develop a speed error and the speed error is In turn engine is typically
utilized with a transmission having  55   used to determine a desired rack
position for a rack different gear ranges. During operation of the engine,
actuator that controls the fuel delivery rate to the en- the particular
gear range of the transmission is detect-  gine. The desired rack position
is compared with the ed by sensing road speed and engine speed and the
actual rack position to create a rack position error sig- 2  
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turn used by a rack position control  characterised by means for
determining whether the loop to drive the rack position toward the desired
pos-  cruise control is engaged or disengaged; means for ition. If a power
setting is Issued for positive acceler-  determining whether the
transmission is operating in ation, the commanded acceleration of the
engine may  a predetermined gear range; means for retrieving a require more
rack than is called for from the rack pos-   5   first set of data from the
memory representing one of ition actuator, thereby producing a negative
rack error  the rack limit curves when the cruise control is engag- while a
power increase is commanded. The resulting   ed and the transmission is not
operating in the prede- "dip" is eliminated by temporarily adding an
accelera-  termined gear range; means for retrieving a second tion signal
to the position error signal to compensate  set of data from the memory
representing a second for the lag in the desired rack position signal.  10
rack limit curve when the cruise control is engaged WO-A-8403911 relates to
an engine operating      and the transmission is operating in the predeter-
method and apparatus which, although it is not direct-  mined gear range;
means for retrieving a third set of ed to fulfilling the object of the
present invention, does  data from the memory representing a third rack
limit disclose limiting fuel supply to a lower range of values  curve when
the cruise control is disengaged and the (over the majority of the speed
range) when cruise   is  transmission is not operating In the predetermined
control is off than when it is on, even though the lim-  gear range; means
for retrieving a fourth set of data itation to using a lower range of
values is not primarily  from the memory representing a fourth rack limit
determined by whether or not the cruise control and  curve when the cruise
control is disengaged and the a particular gear is engaged or disengaged.
transmission is operating in the predetermined gear The present invention
is directed to overcoming   20  range; and means for developing the rack
position one or more of the problems setforth above and to en-  command
signal in response to the retrieved set of couraging the use of cruise
control and reducing the  data, the first and second sets of data
representing need for shifts in gear during cruise control.      rack
limits greater, respectively, than the rack limits In accordance with the
present invention, there is  represented by the third and fourth sets of
data over provided a method of operating a vehicle engine,  25   a majority
of the speed range. equipped with a cruise control which is engageable to
Preferably, the fuel control is of the mechanical control the speed of the
vehicle in response to a set  rack type and the fuel delivery limit curves
comprise speed, and coupled to a transmission operable in a   rack limit
curves. Thefirstand second racklimitcurve plurality of gear ranges, wherein
the engine includes  establish rack limits as a function of engine speed a
fuel delivery system which is responsive to a com-   30   greater than the
rack limits established by the third mend signal to control the rate of
fuel delivery to the  and fourth sets of data as a function of engine speed
engine, the method including storing in a memory     over a majority of the
speed range. Thus, when the first, second, third and fourth sets of data
represent-  cruise control is engaged, a higher engine output ing
respective first, second, third and fourth delivery  power Is available, so
that an operator is less likely to limit curves, each of which defines
predetermined   35   have to downshift in order to provide the torque re-
fuel delivery limits as a function of engine speed and  quired to maintain
the actual vehicle speed at the de- wherein the first and second data sets
represent     sired vehicle speed. greater fuel delivery limits than the
third and fourth   The data retrieved from the memory are com- data sets
respectively, over a majority of the speed  pared against rack limit data
developed by a governor range of the engine; characterised by: determining
40  control loop in accordance with the commanded whether the engine cruise
control is engaged or dis-  speed of the engine wherein the rack limit data
repre- engaged; determining whether the transmission isop-  sents a
governor rack limit curve. The data represent- erable in a particular gear
range; retrieving fuel deliv-  ing the lesser of the retrieved rack limit
curve and the ery limits from the first data set when the cruise con-
governor rack limit curve are passed to the rack pos- trol is engaged and
the transmission is not operating   45  ition control to in turn control
the rate of fuel delivery In the predetermined gear range; retrieving fuel
deliv-  to the engine. ery limits from the second data set when the cruise
In the preferred embodiment, the first and third control is engaged and the
transmission is operating  rack limit curves and the second and fourth rack
limit in the predetermined gear range; and retrieving fuel  curves are
identical within a particular engine speed delivery limits from the third
data set when the cruise   50  range and the third and fourth rack limit
curves are re- control Is disengaged and the transmission is not op-
spectively less than the first and second rack limit orating in the
particular gear range; retrieving fuel de-  curves in the remainder of the
speed range. The con- livery limits from the fourth data set when the
cruise  trol is thus operable to limit engine output powerwithin control is
disengaged and the transmission is operat-  a particular engine speed
range, if necessary or de- ing In the particular gear range; using the
retrieved   55  sirable. fuel delivery limits to develop the command
signal.     One example of an apparatus and method ac- The invention also
includes apparatus for operat-  cording to the present invention will now
be described ing a vehicle engine in accordance with this method,  with
reference to the accompanying drawings, In 
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creased with time until the switch 50 is opened. The Fig. 1 is a block
diagram of an engine and drive  switch 51, when momentarily closed,
commands the train control;                                  control 44 to
resume cruise control operation at the Figs. 2A and 2B comprise a series of
torque and  set speed which is stored in the memory 56 of the con-
horsepower curves as a function of engine   5   trol 44. If the switch 51
is closed for longer than the speed, respectively, representing engine
opera-  predetermined time, the set speed is decreased with tion for each
of four rack limit curves stored as  time until this switch is opened. data
in the rated rack limit block of Fig. 1; and  When either the brake pedal
52 or clutch pedal 54 Fig. 3 comprises a flowchart of programming exe-  is
depressed, a signal is coupled over a line 60 to the cuted by the road
speed limit and cruise control  10  control 44 to disengage the cruise
control mode of op- block and/or the rated rack limit block of Fig. 1 to
eraton. effect the control and method of the present in-   The cruise
control 44 develops a first output on vention.
a line 62 representing the desired speed in rpm of the engine 12. The
control 44 also develops signals on Description of the Preferred Embodiment
15  lines 64 representing whether the cruise control is en- gaged and, if
so, the set speed for the vehicle 38 as Referring now to Fig. 1, there is
Illustrated an en-  stored in the memory 56 of the control 44. gine control
10 which controls an engine 12 via a fuel  The line 62 is coupled to a
governor rack control delivery system in the form of a fuel pump 14 and an
70 which provides data as a signal on a line 72 rep- engine timing control
16. The fuel pump 14 and engine   20  resented by a governor rack control
curve. This curve timing control 16 are coupled to the engine 12 by a
definesa series ofgovernor rack positions orsettings timing shaft 18. The
fuel pump 14 includes a fuel rack  as a function of actual engine speed as
detected by 20 which is positionable within a range of rack posi-  an
engine speed sensor 74 and desired engine speed tions by a rack position
control loop, illustrated gener-  as indicated by the signal on the line
62. The signal ally at 22. The rack position control loop develops a   25
on the line 72 developed by the control 70 is coupled position command
signal described hereinafterwhich  to a first input of a least rack logic
circuit 76. controls the rate of fuel delivery by the fuel pump 14  The
signals on the lines 64 developed by the con- to the engine 12.
trol 44 are coupled to one input of a rated rack limit The engine timing
control 16 is responsive to a     control 78 which also receives an input
from the en- timing control loop 25 to in turn control the timing of  30
gine speed sensor 74. The rated rack limit control 78 fuel injection by the
fuel pump 14 relative to top dead  Includes a memory in the form an EPROM
86 which center of each piston of the engine 12.            stores a
plurality of sets of data each representing a The engine 12 is coupled by a
drive shaft 30 to a  fuel delivery limit curve as a function of engine
speed. transmission 32 which is operable in a plurality of gear  In the
preferred embodiment, the fuel delivery system ratios or ranges. The
transmission 32 is in turn cou-  35  is of the rack type, and thus the sets
of data represent pled through a differential 34 to one or both of a pair
a plurality of rated rack limit control curves defining of wheels 36a, 36b
of a vehicle, shown generally at  rated rack limit positions or settings as
a function of 38. Of course, the vehicle may alternatively include  engine
speed. The rack limit control selects one of the tandem axles and/or dual
wheels, if desired.       sets of data from the memory 86 based upon a
control The speed of the vehicle 38 may be varied by an   40  algorithm
described in connection with Fig. 3 herein- accelerator or throttle pedal
40 which is controlled by  after, uses the data to develop a signal which
varies an operator of the vehicle 38. The acceleratororthrot-  with engine
speed and provides such signal to a sec- tle pedal 40 develops a signal on
a line 42 which is  ond input of the least rack logic circuit 76 over a
line coupled to a road speed limit and cruise control 44.  88. The control
44 also receives inputs from a speed sen-  45  Each set of data includes a
predetermined num- sor 46 which detects the ground speed in miles per
berof digital data values each representing a racklim- hour of the vehicle
38 as well as inputs from three  it at a particular engine speed. The rack
limits for en- switches 48,50 and 51, a brake pedal 52 and a clutch  gine
speeds not stored in the memory 86 are obtained pedal 54. When the switch
48 is closed, a signal is  by determining the closest engine speeds below
and passed to the road speed limit and cruise control 44   50  above the
current engine speed for which rack limits to engage the cruise control
mode of operation. When  are stored and linearly interpolating between
these the switch 50 is momentarily closed, the current   two rack limits.
speed of the vehicle as detected by the speed sensor   Further rack limit
data may be provided as a sig- 46 is stored In a memory 56 within the
control 44. This  nal on a line 92 to a third input of the least rack logic
speed comprises a speed command or set speed   55   circuit 76. The data
provided on the line 92 may be when operating in the cruise control mode.
If this  provided by one or more other rack limit controls 90 



switch 50 is closed for longer than a predetermined  which may be
responsive to sensor inputs. time, for example one second, the set speed is
in-     The magnitude of the signal provided on the line 4    7
EP 0 381 710 B1                    8 72 by the governor rack control 70
varies with engine  gramming shown in Fig. 3 may alternatively be exe-
speed and such magnitude is continuously compared  cuted by the road speed
limit and cruise control 44, if against the speed-variable magnitude of the
signals  desired, in which case the memory 86 may be located provided by
the controls 78 and 90 on the lines 88 and  in the control 44. 92,
respectively. The signal having the least magni-   5   The program begins
at a series of blocks 130, tude is passed over a line 94 to a rack position
control  132, 134 and 136 which check various operating 96 which Is coupled
to a rack actuator 98. The rack ac-  parameters to determine which of the
first through tuator 98 in turn controls the position of the rack 20 in
fourth sets of data is to be retrieved from the memory response to a rack
position command signal devel-  86. In summary, higher rated rack limits,
and thus oped by the rack position control 96. The actual rack  10  higher
engine output torque and horsepower levels, position is sensed by a
position sensor 100 and is  are made available when: (1) the cruise control
Is en- passed as a signal back to the rack position control  gaged; (2) the
cruise control set speed is greaterthan 96.
a minimum predetermined speed; and (3) the vehicle Referring now to Figs.
2A and 2B, there are     speed is less than the cruise control set speed
plus a shown torque and horsepower curves which illustrate  15
predetermined value. In addition, all of the rack limits the operation of
the engine under the assumption that  are derated in a certain engine speed
range when the the signal on the line 88 from the rated rack limit con-
transmission 32 is operating in the particular gear or trol 78 is passed by
the least rack circuit 76 to the rack  gears. position control 96. The
curve 120A represents the     More particularly, the block 130 checks to
deter- engine torque and the curve 120B represents the en-  20   mine
whether the cruise control has been engaged. If gine horsepower as a
function of engine speed when  this is the case, the block 132 checks the
signal on the the cruise control is engaged and the transmission 32  line
64 to determine whether the commanded ground is in any gear range except a
particular gear or gears,  speed of the vehicle 38 as indicated on the line
64 Is such as the highest gear. If the cruise control is en-  greaterthan
the minimum speed which may be,for ex- gaged and the transmission 32 is in
the particular, i.e.  25  ample, 30 m.p.h. If so, control passes to the
block 134 highest gear, a second set of data is retrieved from the  which
checks to determine whether the vehicle speed memory 86 representing a
different rated rack limit  as detected by the speed sensor 46 is less than
the curve, in turn resulting In the torque curve 122A and  cruise control
set speed as stored in the memory 56 horsepower curve 122B, respectively.
These curves  plus a predetermined range value which, in the pre- differ
from the curves 120A, 120B in that engine tor-  30  ferred embodiment, is
equal to two miles per hour. If que and horsepowerare limited below a
particular en-  this is also the case, control passes to the block 136 gine
speed range, approximately 1,200 rpm, to re-  which checks to determine
whether the transmission duce the amplitude response of the drive train
com-  is operating in otherthan the predetermined, i.e. high- prising the
transmission 32 and the differential 34  est gear. If the transmission 32
is not operating in the within such speed range.                       35
highest gear, the first set of data represented by the If the cruise
control is not engaged, different sets  torque and horsepower curves 120A,
120B of Fig. 2 of data are selected from the memory 86 in depend-  is
retrieved from the memory 86 and delivered as a ence upon whether the
transmission 32 is operating  signal over the line 88 to the least rack
logic circuit 76. in the particulargear orgears, or a gearother than the
On the other hand, if the transmission 32 is operating particular gear or
gears. If the transmission is operat-  40  in the highest gear, the second
set of data resulting in Ing in other than the highest gear, the set of
data re-  engine operation represented by the curves 122A, trieved from the
memory 86 results in engine opera-  122B is selected from the memory 86 and
passed as tion as depicted by the torque curve 124A and horse-  a signal
over the line 88. As previously noted, this set power curve 124B. A fourth
set of data is retrieved  of data results in derated engine output torque
and from the memory 86 when the cruise control is not en-  45  horsepower
below a certain speed, such as 1200 gaged and the transmission 32 is
operating in the  rpm, as compared with the engine output in this speed
highest gear range. This set of data results in opera-  range resulting
from. selection of the f irst set of data. tion of the engine as
represented by the torque curve  If any of the questions posed by the
blocks 130, 126A and the horsepower curve 126B.                132 or 134
is answered in the negative, then it has It can be seen that, when the
cruise control is en-  50  been determined that the increased rack limits
repre- gaged, a higher engine power output is permitted,  sented by the
torque curves 120A, 122A and respec- thereby allowing greater torque to be
made available  tive horsepower curves 120B and 122B are not to be to the
operator so that the need for downshifting is  used. A block 142 thus
determines whether the trans- lessened.
mission is out of the highest gear, and if so, the third 



Referring now to Fig. 3, there is illustrated pro-  55  set of data
resulting In engine operation represented gramming executed by the rated
rack limit control 78  by the curves 124A, 124B is retrieved from the mem-
for retrieving the sets of data provided as signals on  ory 86 and passed
as a signal to the least rack logic the line 88 to the least rack logic
circuit 76. The pro-  circuit 76 by a block 144. Otherwise, a block 146 re-
5    9                   EP 0 381 710 B1                   10 trieves the
fourth set of data resulting in engine oper-  the particular gear range;
ation represented by the curves 126A, 126B from the           using the
retrieved fuel delivery limits to memory 86 and passes such data as a
signal to the       develop the command signal. least rack logic circuit
76. This set of data, like the sec- ond set of data described above,
results in derated    5   2. A method according to claim 1, wherein the
deliv- engine operation below a certain engine speed.          ery limit
curves represented by the first and third It can be seen that the control
of the present in-   sets of data are greater than or equal to the de-
vention permits an operator to command higher rack      livery limit curves
presented by the second and limits when operating with the cruise control
engaged   fourth sets of data, respectively, over the entire so that the
need for downshifting is reduced. This re-  to  engine speed range. suits
in Improved maintenance of the commanded ve- hicle speed in the cruise
control mode. Also, the con-  3. Apparatus (70) foroperating a vehicle
engine (12) trol allows even non-expert drivers to achieve the fuel
coupled to a transmission (32) which is operable economy obtained by expert
drivers, and hence fuel      in a plurality of gear ranges, wherein the
engine expense is reduced as compared with an engine hav-  15  Is equipped
with a cruise control (44) which is ing equivalent performance
characteristics.             engageable to maintain the speed of the
vehicle (38) at a desired speed and wherein the engine includes a fuel rack
(20) which is positionable Claims
within a range of rack positions by a rack position 20      control loop
(22) which develops a position com- 1. A method of operating a vehicle
engine (12),         mand signal to control the rate of fuel delivery to
equipped with a cruise control (44) which is eng-    the engine, the
apparatus comprising a memory ageable to control the speed of the vehicle
(38) in  (86) having stored therein four sets of data repre- response to a
set speed, and coupled to a trans-     senting four different rack limit
curves wherein mission (32) operable in a plurality of gear rang-  25  each
rack limit curve defines predetermined fuel es, wherein the engine includes
a fuel delivery      rack position limits as a function of engine speed
system (14) which is responsive to a command         wherein a first and
second data set represent signal to control the rate of fuel delivery to
the en-  greater fuel delivery limits than a third and fourth gine, the
method including storing in a memory       data set respectively, over a
majority of the speed (86) first, second, third and fourth sets of data  30
range of the engine; representing respective first (120), second (122),
means (130) for determining whether the third (124) and fourth (126)
delivery limit curves.  cruise control is engaged or disengaged; charac-
each of which defines predetermined fuel deliv-      terised by ery limits
as a function of engine speed and              means (136,142) for
determining whether wherein the first and second data sets represent  35
the transmission is operating in a predetermined greater fuel delivery
limits than the third and      gearrange; fourth data sets respectively,
over a majority of          means (138) for retrieving the first set of the
speed range of the engine;                       data from the memory
representing one of the determining whether the engine cruise          rack
limit curves (120) when the cruise control is control (44) is engaged or
disengaged; character-  40  engaged and the transmission is not operating
in ized by                                             the predetermined
gear range; determining whetherthe transmission (32)             means
(140) for retrieving the second set is operable in a particular gear range;
of data from the memory representing a second retrieving fuel delivery
limits from the first  rack limit curve (122) when the cruise control is
data set when the cruise control is engaged and   45  engaged and the
transmission is operating in the the transmission is not operating in the
predeter-   predetermined gear range; mined gear range;
means (144) for retrieving the third set of retrieving fuel delivery limits
from the sec-  data from the memory representing a third rack ond data set
when the cruise control is engaged     limit curve when the cruise control
is disengaged and the transmission is operating in the predeter-  50  and
the transmission is not operating in the pre- mined gear range; and
determined gear range; retrieving fuel delivery limits from the third
means (146) for retrieving the fourth set of 



data set when the cruise control (44) is disengag-   data from the memory
representing a fourth rack ed and the transmission (32) is not operating in
limit curve when the cruise control is disengaged the particular gear
range;                  55       and the transmission is operating in the
predeter- retrieving fuel delivery limits from the       mined gear range;
and fourth data set when the cruise control (44) is dis-      means (96)
for developing the rack posi- engaged and the transmission (32) is
operating in   tion command signal in response to the retrieved 6    9
EP 0 381 710 B1                   10 trieves the fourth set of data
resulting in engine oper-  the particular gear range; ation represented by
the curves 126A, 126B from the            using the retrieved fuel delivery
limits to memory 86 and passes such data as a signal to the        develop
the command signal. least racklogic circuit 76. This set of data, like the
sec- ond set of data described above, results in derated    5   2. A method
according to claim 1, wherein the deliv- engine operation below a certain
engine speed.           ery limit curves represented by the first and third
It can be seen that the control of the present in-    sets of data are
greater than or equal to the de- vention permits an operator to command
higher rack       livery limit curves presented by the second and limits
when operating with the cruise control engaged    fourth sets of data,
respectively, over the entire so that the need for downshifting is reduced.
This re-   10  engine speed range. sults in improved maintenance of the
commanded ve- hicle speed in the cruise control mode. Also, the con-  3.
Apparatus (70) for operating a vehicle engine (12) trol allows even
non-expert drivers to achieve the fuel   coupled to a transmission (32)
which is operable economy obtained by expert drivers, and hence fuel
in a plurality of gear ranges, wherein the engine expense is reduced as
compared with an engine hav-  15   is equipped with a cruise control (44)
which is ing equivalent performance characteristics.
engageable to maintain the speed of the vehicle (38) at a desired speed and
wherein the engine includes a fuel rack (20) which is positionable Claims
within a range of rack positions by a rack position 20    control loop (22)
which develops a position com- 1. A method of operating a vehicle engine
(12),          mand signal to control the rate of fuel delivery to equipped
with a cruise control (44) which is eng-     the engine, the apparatus
comprising a memory ageable to control the speed of the vehicle (38) in
(86) having stored therein four sets of data repre- response to a set
speed, and coupled to a trans-      senting four different rack limit
curves wherein mission (32) operable in a plurality of gear rang-      25
each rack limit curve defines predetermined fuel es, wherein the engine
Includes a fuel delivery       rack position limits as a function of engine
speed system (14) which is responsive to a command          wherein a first
and second data set represent signal to control the rate of fuel delivery
to the en-  greater fuel delivery limits than a third and fourth gine, the
method including storing in a memory        data set respectively, over a
majority of the speed (86) first, second, third and fourth sets of data  30
range of the engine; representing respective first (120), second (122),
means (130) for determining whether the third (124) and fourth (126)
delivery limit curves.   cruise control is engaged or disengaged; charac-
each of which defines predetermined fuel deliv-       terised by ery limits
as a function of engine speed and                means (136,142) for
determining whether wherein the first and second data sets represent   35
the transmission is operating in a predetermined greater fuel delivery
limits than the third and       gear range; fourth data sets respectively,
over a majority of           means (138) for retrieving the first set of
the speed range of the engine;                        data from the memory
representing one of the determining whether the engine cruise
rack limit curves (120) when the cruise control is control (44) is engaged
or disengaged; character-  40  engaged and the transmission is not
operating in ized by                                              the
predetermined gear range; determining whetherthe transmission (32)
means (140) for retrieving the second set is operable in a particular gear
range;               of data from the memory representing a second
retrieving fuel delivery limits from the first  rack limit curve (122) when
the cruise control is data set when the cruise control is engaged and    45
engaged and the transmission is operating in the the transmission is not
operating in the predeter-    predetermined gear range; mined gear range:
means (144) for retrieving the third set of retrieving fuel delivery limits
from the sec-   data from the memory representing a third rack ond data set
when the cruise control is engaged      limit curve when the cruise control
is disengaged and the transmission is operating in the predeter-   50  and
the transmission is not operating in the pre- 



mined gear range; and                                 determined gear
range; retrieving fuel delivery limits from the third        means (146)
for retrieving the fourth set of data set when the cruise control (44) is
disengag-    data from the memory representing a fourth rack ed and the
transmission (32) is not operating in     limit curve when the cruise
control is disengaged the particular gear range;                   55
and the transmission is operating in the predeter- retrieving fuel delivery
limits from the        mined gear range; and fourth data set when the
cruise control (44) is dis-        means (96) for developing the rack posi-
engaged and the transmission (32) is operating in    tion command signal in
response to the retrieved 6    11                  EP 0 381 710 B1
12 set of data.                                        arbeitet; und
Verwenden der aufgerufenen Brennstofflie- 4. The apparatus of claim 3,
wherein the rack limit    ferungsgrenzen zum Entwickeln des Befehissl-
curves represented by the first and third sets of   gnals. data are greater
than the rack limit curves pre-   5 sented by the second and fourth sets of
data, re-  2. Verfahren nach Anspruch 1, wobei die Liefe- spectively, over
the entire engine speed range.  rungsbegrenzungskurven, die von den ersten
und dritten Datensatzen dargestellt werden, gi6- PBer oder gleich sind wie
die Lieferungsbegren- Patentansprflche                               to
zungskurven, die von den zweiten bzw. vierten * 1. Vorfahren zurn Betrieb
ames Fahrzeugrnotors         Datensatzen dargestellt werden und zwar Oiber
1. Verfshren zumn Betrieb elnes Fahrzeugmotors         den gesamten
Motordrehzahlberelch. (12), der ausgestattet let mit einer Geschwindig-
keltsregelung (44), welche einschaltbar let, um  3. Vorrichtung (70) zum
Betrieb eines Fahrzeugmo- die Geschwindigkeit des Fahrzeugs (38) entspre-
15  tors (12), der mit einem Getriebe (32) gekoppelt chend einer
eingestellten Geschwindigkeit zu        ist, welches in elner Vlelzahl von
Gangberelchen steuern, und der mit einern Getriebe (32) gekop-    betrieben
warden kann, wobei der Motor mit elner pelt Ist, das in elner Vielzahl von
Gangbereichen   Geschwindigkeitsregelung (44) ausgestattet Ist, betrieben
warden kann, wobei der Motor ein          welche einschaltbar ist, um die
Geschwindigkeit Brennstofflieferungssystem (14) aufweist, das   20  des
Fahrzeugs (38) auf elner gewunschten Ge- auf ain Befehissignal anspricht um
die Brenn-       schwindigkeit zu halten und wobei der Motor eine
stofflieferungsrate an den Motor zu stauern, wo-    Brennstoffzahnstange
(20) aufweist, die inner- bel das Verfahren folgendes aufweist:
halb sines Bereichs von Zahnstangenpositionen Spelchern in elnem Speicher
(86) von ersten,        positionierbar ist durch sine Zahnstangenpositi-
zweiten, dritten und vierten Datensatzen, die je-  25  onssteuerschleife
(22), welche ein Positionsbe-, wells erste (120), zweite (122), dritte
(124) und   fehissignal entwickelt, um die Brennstoffliefe- vierte (126)
Lleferungsbegrenzungskurven dar-       rungerate an den Motor zu steuern,
wobel die stellen, wobei deren jade vorbestimmte Brenn-       Vorrichtung
folgendes aufweist: stofflieferungsgrenzen definiert ale eine Funkti-
elnen Speicher (86), der vier Datensatze darin on der Motordrehzahl, und
wobei die ersten und   30  gespelchert hat, die vier unterschiedliche Zahn-
zwelten Datensatze groiere Brennstoffliefe-
stangenbegrenzungskurven darstellen, wobeije- rungsgrenzen darstellen als
die dritten bzw. vier-  de Zahnstangenbegrenzungskurve vorbestimm- ten
Datbnsatze, und zwar Oberelnen GroStell des     te
Brennstoffzahnstangenpositionsgrenzen als Drehzahlberelchs des Motors;
eine Funktion der Motordrehzahl definiert, Bestimmen, ob die
Motorgeschwindigkeltsrege-  35    wobel sin erster und zweiter Datensatz
grol~ere lung (44) elngeschaltat ist oder nicht;
Brennstofflieferungsgrenzen darstellen als ein gekennzelchnet durch
dritter bzw. ein vierter Datensatz, und zwar fber Bestimmen, ob das
Getriebe (32) in einem be-        einen Groiltsil des
Motordrehzahlbereichs; stimmten Gangbereich arbeltet;
Mittel (130) zum Bestimmen, ob die Geschwin- Herausholen von
Brennstoffileferungsgrenzen   40    digkeltsregelung eingeschaltet ist oder
nicht; aus dqm ersten Datensatz, wenn die Geschwin-        gekennzelchnet
durch digkeltsregelung eingeschaltet !st und das Ge-      Mittel (136, 142)
zum Bestimmen, ob das Getrie- *2       triebe nicht in dam vorbestimmten
Gangberelch        be in einem vorbestimmten Gangbereich arbeitet; arbeitt;
Mittel (138) zum Herausholen des ersten Daten- Herausholen von
Brennstofflleferungsgrenzen   45    satzes aus dem Speicher, der elne der
Zahnstan- aus dem zweltan Datensatz, wenn die Geschwin-
genbegrenzungskurven (120) darstellt, wenn die digkeitsregelung
eingeschaltet ist und das Ge-      Geschwindigkeitsregelung eingeschaltbt
ist und triebe in dam vorbestimmten Gangbereich arbei-      das Getriebe
nicht in dem vorbestimmten Gang- 



tat;                                                bereich arbeitet;
Herausholen von Brennstofflieferungsgrenzen   5o    Mittel (140) zum
Herausholen des zwelten Datbn- aus dam dritten Datensatz, wenn die
Geschwin-       satzes aus dem Speicher, der elne zwelte Zahn-
digkeitsregelung (44) ausgeschaltet Ist und das     stangenbegrenzungskurve
(122) darstellt, wenn Getriebe (32) nicht In dem bestimmten Gangbe-
die Geschwindigkeitsregelung eingeschaltet ist reich arbeitat;
und das Getriebe in dam vorbestimmten Gangbe- Herausholen von
Brennstofflieferungsgrenzen   55    reich arbeitet; aus dem vierten
Datensatz, wenn die Geschwin-       Mittel (144) zum Herausholen des
dritten Daten- digkeitsregelung (44) ausgeschaltet Ist und das     satzes
aus dem Speicher, der eine dritte Zahn- Getriebe (32) In dam bestimmten
Gangbereich         stangenbegrenzungskurve darstelit, wenn die 7    13
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Geschwlndlgkeitsregelung ausgeschaltet !st und           A extraire des
limites d'alimentatlon en car- das Getriebe nicht In dem vorbestimmten
Gang-      burant du second ensemble de donnees lorsque bereich arbeltet;
I'organe de regulation de vitesse eat active et que Mittel (146) zum
Herausholen des vierten Daten-    la transmission fonctionne dans la plage
de vites- satzes aus dem Speicher, der eine vierte Zahn-   5  see
predeterminee; et stangenbegrenzungskurve darstellt, wenn die
b extraire des limites d'alimentation en car- Geschwindigkeltsregelung
ausgeschaltet !st und     burant du troisibme ensemble de donnees lops- des
Getriebe in dem vorbestimmten Gangbereich      quo [Iorgane de regulation
de vitesse (44) est de- arbeitet; und
sactivF et que la transmission (32) ne fonctionne Mittel (96) zum
Entwickeln desZahnstangenposi-  io  pas dens Is plage de vitesses
particuliere; tionsbefehissignals infolge des aufgerufenen Da-         A
extraire des limites d'alimentation en car- tensakzes.
burant du quatribme ensemble de donnees lors- quo l'organe de regulation de
vitesse (44) est de- 4. Vorrichtung nach Anspruch 3, wobei die Zahn-
sactive et quo la transmission (32) fonctlonne stangenbegrenzungskurven,
die durch die ersten   15  dans la plage de vitesses particuliere; und
dritten Datensitze dargestellt werden, gr6-          A utiliser les limites
d'alimentatlon en car- Ber sind als die Zahnstangenbegrenzungskur-
burant extraites pour elaborer le signal de von, die durch die zweiten bzw.
vierten DatensAt-  commande. ze dargesteilt werden und zwar uiber den
gesam- ten Motordrehzahlbereich.                  20  2. Procede selon la
revendication 1, dens lequel lee courbes de limites d'alimentation
representees par lee premier et troisieme ensembles de don- Revendicatlons
n6es sont sup~rieures ou egales aux courbes de limites d'alimentation
representees par lee as- 1. Procede pour faire fonctionner un moteur de ve-
25  cond et quatribme ensembles de donnees, re- hicule (12) equlpe d'un
organe de regulation de    pectivement. sur toute la plage de vitesses du
vitesse (44) qui peut Otre active pour commander   moteur. Ia vitesse du
vehicule (38) en reponse & une vi- tesse determines, et qui est relie A une
transmis-  3. Appareil (70) pourfaire fonctionner un moteur do slon (32)
apte A fonctionner dans plusleurs pla-  30  vehicule (12) accouple avec une
transmission ges de vitesses, le moteur comprenant un syste-    (32) aptb a
fonctionner dens plusieurs plages de me d'allmentation en carburant (14)
sensible a un  vitesses, le moteur etant 6quipA d'un organe de signal de
commands pour controler le debit d'ali-  regulation de vitesse (44) qui
peut etre active mentation en carburantvers le moteur, le procede   pour
maintenir la vitesse du vehicule (38) a une consistent A stocker dens une
mimorire (86) de   35  vitesse voulue et comprenant une cremaillere de
premier, second, troisibme et quatrieme ensem-     commande de carburant
(20) apte a etre position- bles de donnees representant des premiere
nee A l'interieur d'une plage de positions de cr6- (120), seconde (122),
troisieme (124) et quatrie-  maelilre par une boucle de commande de
position me (126) courbes de lilmites d'alimentation res-   de cremaillere
(22) qul Alabore un signal de pectives, dont chacune definit des limites
d'ali-  40  commando de position pour contrOler le debit mentation en
carburant predeterminhes en fonc-     d'alimentation en carburant vers le
moteur, I'ap- tion de la vitesse du moteur, lee premieretsecond  pareil
comprenant une memoire (86) dens laquel- ensembles de donnees representant
des limites      le sont stockes quatre ensembles de donnees re-
d'allmentatlon en carburant superieures A cellos   presentant quatre
courbes de limites de cremail- des troisibme et quatrleme ensembles de don-
45   lere diff~rentes, chaque courbe de limites de cr6- nees,
respectivement, sur la majeure partie de le  maillere definissant des
limites de position de 



plage de vitesses du moteur; et A dbterminer si    cremaillere de commande
de carburant preddter- I'organe de regulation de vitesse (44) du moteur
min6es en fonction de Ia vitesse du moteur, un est active ou desactive;
caracterise par les ete-  premier et un second ensembles de donnees re- pes
consistent a:                          50      presentent des limites
d'alimentatlon en carbu- determiner ei la transmission (32) est apte  rant
superieures a celles d'un trolsibme et d'un A fonctionner dens une plage de
vitesses particu-  quatribme ensembles de donn6es, respective- lIlre;
ment, sur la majeure partle de la plage de vites- A extralre des limites
d'alimentation en car-  see du moteur, et des moyens (130) pour deter-
burant du premier ensemble de donnees lorsque  cxrs  miner si l'organe de
regulation de vitesse est ao- I'organe de regulation de vitesse est active
et que  tive ou desactiv6; caracteris6 per: la transmission ne fonctionne
pas dens la plage          des moyens (136, 142) pour determiner si de
vitesses predeterminee;                         la transmission fonctionne
dens une plage de vi-    I Ilhllij 111111 u1liI IIIIlI B lii 15
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(138) pour extraire de la me- moire le premier ensemble de donnees
repr6sen- tent une des courbes de limites de cr6mallere (120) lorsque
l'organe de regulation de vitesse    t est activ6 et quo la transmission ne
fonctionne : pas dans la plage de vitesses pred6termin6e; des moyens (140)
pour extraire de la me- moire le second ensemble de donnbes represen- tant
une seconde courbe de limites de cr6maillbre   10 c (122) lorsque lorgane
de regulation de vitsse est active et que la transmission fonctionne dans
la plage de vitesses pr6determln6e; des moyens (144) pour extraire de la
me- moire le troisleme ensemble de donnees repr6-   15 sentant une
trolsieme courbe de limites de cr6- maliIere lorsque l'organe de regulation
de vitesse est desactiv6 et que la transmission ne fonction- ne pas dans la
plage de vitesses pred6termin6e; des moyens (146) pour extraire de Ia m6-
20 moire ie quatrieme ensemble de donn6es repre- sentant une quatrieme
courbe de limites de cr6- maillere lorsque l'organe de regulation de vites-
so est dbsactlve et que la transmission fonctionne dans la plage de
vitesses pred6termin6e; et  26 des moyens (96) pour 61aborer Ie signal de
commando de position de cr6maillbre en reponse *     a'ensemble de donn6es
extrait. .. 4. Appareil selon la revendication 3, dans lequel los   30
courbes de Ilmites de cr6maillere repr6sent6es par lea premier et second
ensembles de donn6es sont sup6eieures aux courbes de limites de cr6-
maillere repr6sentees par lea second et quatri6- me ensembles de donn6es,
respectivement, sur   35 toute la plage de vitesses du moteur. 40 45 50 55
9    


