EP 1 985 829 A1

Européisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(11) EP 1 985 829 A1

EUROPEAN PATENT APPLICATION

published in accordance with Art. 158(3) EPC

(43) Date of publication:
29.10.2008 Bulletin 2008/44

(21) Application number: 05824026.8

(22) Date of filing: 28.12.2005

(51) IntCl.:
FO2D 41/00 (2006.01)

(86) International application number:
PCT/CN2005/002341

(87) International publication number:
WO 2007/073619 (05.07.2007 Gazette 2007/27)

(84) Designated Contracting States:

(72) Inventors:

AT BEBG CHCY CZDE DK EE ES FI FR GB GR ¢ Huen, Waikei
HUIEISITLILT LU LV MC NL PL PT RO SE SI Yue Wa Garden
SKTR Macao (CN)
e Li, Yun
(71) Applicants: Macau (CN)
¢ Huen, Waikei
Yue Wa Garden (74) Representative: COHAUSZ DAWIDOWICZ
Macao (CN) HANNIG & SOZIEN
¢ Li, Yun Patent- und Rechtsanwaltskanzlei
Macau (CN) Schumannstrasse 97-99
40237 Diisseldorf (DE)
(54) FUEL SUPPLY-REGULATING DEVICE FOR A VEHICLE

(57)  An automatic fuel supply adjusting device for
motor vehicles comprises a driving speed sensor (SV),
a driving state sensor (SS), a gas pedal sensor (9) and
a control unit (8) for controlling the amount of fuel supply,
the gas pedal sensor (9), the driving speed sensor (SV)
and the driving state sensor (SS) being coupled with the
control unit (8), wherein the operation state of the control
unit (8) of the automatic fuel supply adjusting device is
so controlled according to a signal detected by the gas
pedal sensor (9), that the engine is supplied with fuel in
the normal state or with fuel at idle speed. In the case
where the gas pedal is kept in an advanced position and
the engine is supplied with fuel in the normal state for so
long time that the motor vehicle reaches a constant-
speed state, then the control unit (8) enables to supply
the engine with fuel in the normal state and with fuel at
idle speed alternatively under a preset speed difference
value.
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Description
Technical Field

[0001] This invention relates to an automatic fuel sup-
ply adjusting device for motor vehicles.

Background Art

[0002] It's well-known that motor vehicles only con-
sume fuel at idle speed when it glides at the neutral gear.
In this case, the acceleration, deceleration and constant-
speed drive of the motor vehicles comply with the follow-
ing Newton’s law of motion:

F=ma (1)
Vi=at+Vg @
Ve - V? =228 (3
§ = Vit + at2 @

Wherein "m" indicates the mass of the motor vehicle, "V"
indicates the initial velocity, "V" indicates the final veloc-
ity, "t" indicates the driving duration time from the speed
V to the speed V,, "a" indicates the acceleration, and
"S" indicates the driving distance in the driving duration
time t.

[0003] The formula S =Vt + at/2 can be transformed
into S -Vt = at2/2. For facilitating calculation and making
a conclusion, the driving distance of the motor vehicle in
the process of accelerating drive with an initial velocity
Vq and with a driving duration time t can be divided into
two portions intendedly, one of which is defined as a dis-
tance portion resulted from the initial velocity and is equal
to Vyt, and the other portion is defined as a distance por-
tion resulted from the acceleration and is equal to S - V.
The relation of the acceleration, the traction force and
the distance portion resulted from the acceleration is an-
alyzed as below. The motor vehicle under the accelera-
tion a drives over a total driving distance S, and the dis-
tance portion resulted from the acceleration is equal to
S - Vt. The motor vehicle under the acceleration na and
under the initial velocity V drives over a total driving dis-
tance S,,, and the distance portion resulted from the ac-
celerationis equalto S, - V. The ratio of the two distance
portions resulted from the acceleration is calculated as
below:

(Sn = Vol)/(S-Vet) = n ®)
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[0004] It can be seen from the formula F = ma, there
is a linear relation between the traction force and the
acceleration. If the traction force is enhanced to n factors,
then the acceleration is also enhanced to n factors, and
thus the distance portion resulted from the acceleration
is also enhanced to n factors. It can be regarded under
the same gear approximately, when the traction force is
enhanced to n factors, the fuel consumption is also en-
hanced to n factors. The above mentioned formulas are
also suitable for a constant-speed state of the motor ve-
hicle, since the constant-speed state can be regarded as
a state with an infinitesimal acceleration.

[0005] At present, the output power of the engines of
all the motor vehicles can be adjusted by the operation
of the drivers to the gas pedal. In the process of driving
the motor vehicle, an experienced driver can spare fuel
by releasing the gas pedal intendedly in a short time, so
that the motor vehicle lies in a gliding state in this short
time. However, repeated releases of the gas pedal by
means of manual operation in the process of driving make
the driver very tired on one side, and the optimal time of
releasing the gas pedal is very difficult to grasp by the
driver on the other hand, thus an optimal reduction of fuel
consumption can’t be reached.

Summary of Invention

[0006] The object of the present invention is to provide
an automatic fuel supply adjusting device, by means of
which the fuel supply to the engine is adjusted in a preset
manner, so that a spare of fuel consumption is reached.
[0007] According to the present invention, a constant-
speed driving is changed into acceleration driving por-
tions with a small acceleration and gliding driving por-
tions, It can be seen from the above analysis that under
the same fuel consumption the constant-speed driving
and the acceleration driving don’t result in loss of the
driving distance, and only fuel at idle speed is consumed
during the gliding driving. Thus a spare of fuel consump-
tion is reached.

[0008] To achieve this object, the present invention
provides an automatic fuel supply adjusting device for
motor vehicles, comprising adriving speed sensor, adriv-
ing state sensor and a gas pedal sensor, characterized
in that the automatic fuel supply adjusting device further
comprises a duty-cycle unit, with which the gas pedal
sensor, the driving speed sensor and the driving state
sensor are coupled, wherein

a) In the case where the gas pedal sensor senses
that the gas pedal is advancing, the duty-cycle unit
works in the duty operation, so that the fuel supply
line is switched on, and thus the engine is supplied
with fuel;

b) In the case where the gas pedal sensor senses
that the gas pedal is kept in the advanced position,
the duty-cycle unit works in the duty operation, until
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the driving state sensor senses that the motor vehicle
reaches a constant-speed state, then the duty-cycle
unit works in the duty-cycle operation under a preset
speed difference value, that is to say, a duty opera-
tion and an empty operation are carried out alterna-
tively; and

¢) In the case where the gas pedal sensor senses
that the gas pedal is returning or is kept in the re-
turned position, the duty-cycle unit works in the emp-
ty operation, so that the fuel supply line is cut off,
and thus the engine is supplied with only fuel at idle
speed.

[0009] Animportant function of the driving speed sen-
sor is to measure the speed change of the motor vehicle
during the empty operation of the duty-cycle unit contin-
uously. When the amount of the speed change reaches
a preset speed difference value, which can be preset by
operating a rotation button in the driver’s cab by the driv-
er, an empty operation is changed into a duty operation
or vice versa, and thus round and round.

[0010] In the present invention, the duty operation of
the fuel supply of the engine means that the duty-cycle
unit of the automatic fuel supply adjusting device accord-
ing to the present invention doesn’t intervene in the fuel
supply system of the engine, so that the fuel supply sys-
tem can provide the engine with fuel determined by the
gas pedal position; the empty operation of the fuel supply
of the engine means that the duty-cycle unit of the auto-
matic fuel supply adjusting device according to the
present invention enables to provide the engine with fuel
only necessary for holding the idle speed; and the duty-
cycle operation of the fuel supply of the engine means
that an duty operation and an empty operation run alter-
natively. The duty-cycle unit of the automatic fuel supply
adjusting device according to the present invention
doesn’t intervene in the fuel supply of the engine in the
duty operation of the duty-cycle operation, while in the
empty operation of the duty-cycle operation it enables to
provide the engine with fuel only necessary for holding
the idle speed.

[0011] According to a preferable embodiment of the
present invention, the duty-cycle unit can be an electro-
magnetic fuel supply line throttle arranged in the fuel sup-
ply line. In an engine with an electrical control injection
system, the duty-cycle unit can be a control device for
controlling the fuel injecting amount of the electrical con-
trol injection system.

[0012] According to a preferable embodiment of the
presentinvention, the automatic fuel supply adjusting de-
vice comprises an electrical control clutch which is ar-
ranged downstream of the engine in the drive line and
coupled with the duty-cycle unit operationally, wherein in
the case where the duty-cycle unit works in the duty op-
eration, the electrical control clutch is closed, while in the
case where the duty-cycle unit works in the empty oper-
ation, the electrical control clutch is released. By this

10

15

20

25

30

35

40

45

50

55

measurement, the fuel consumption is further reduced.
The electrical control clutch is preferably arranged in a
last-stage drive shaft in the drive line.

[0013] It's advantageous, when the duty-cycle unit
works in the duty-cycle operation, it works in the empty
operation at first, until the descending amount of the
speed of the motor vehicle reaches a preset speed dif-
ference value, and then it works in the duty operation,
until the driving state sensor senses that the motor vehi-
cle reaches a constant-speed state, and then it works in
the next cycle of the duty-cycle operation.

[0014] It's also advantageous, when the duty-cycle
unit reaches the duty-cycle operation, it works in the duty
operation at first and thus the engine is supplied with fuel
more than the normal state for acceleration, until the as-
cending amount of the speed of the motor vehicle reach-
es a preset speed difference value, and then it works in
the empty operation, until the descending amount of the
speed of the motor vehicle reaches the preset speed dif-
ference value, wherein in this period only fuel necessary
for holding the idle speed is supplied, and then it works
in the next cycle of the duty-cycle operation.

[0015] The preset speed difference value can be pre-
set by the driver by use of a rotation button arranged in
the driver’s cab. The preset speed difference value lies
in the range between 0 and 50 km/h, preferably between
5and 20 km/h. When the speed difference value is preset
as 0 km/h, it means that the motor vehicle should run in
the duty operation continuously.

[0016] When the gas pedal advances to a certain ex-
tent, normally to a position of no less than 70% of the
whole displacement of the gas pedal, it means that the
driver hopes that the engine outputs a big torque and
doesn’t require a high economic performance. In this
case, the duty-cycle unit works in the duty operation.
[0017] The present invention provides also an auto-
matic fuel supply adjusting device for motor vehicles,
comprising a driving speed sensor, a driving state sensor
and a gas pedal sensor, characterized in that the auto-
matic fuel supply adjusting device further comprises a
duty-cycle unit, with which the gas pedal sensor, the driv-
ing speed sensor and the driving state sensor are cou-
pled, wherein

a) In the case where the gas pedal sensor senses
that the gas pedal is advancing or returning, the duty-
cycle unit works in the duty operation, that is to say,
the duty-cycle unit doesn’t intervene in the fuel sup-
ply of the engine; and

b) In the case where the gas pedal sensor senses
that the gas pedal is kept in the advanced position
or in the returned position, the duty-cycle unit works
in the duty operation, until the driving state sensor
senses that the motor vehicle reaches a constant-
speed state, and then the duty-cycle unit works in
the duty-cycle operation under a preset speed dif-
ference value, that is to say, a duty operation and an
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empty operation are carried out alternatively.

[0018] In the case where the motor vehicle works in
the duty-cycle operation by use of the automatic fuel sup-
ply adjusting device according to the present invention,
in a cycle of the duty-cycle operation, both the duty time
and the empty time are variable. Since various motor
vehicles have various acceleration performances, for
motor vehicles with various performances, their duty-cy-
cle ratio, that is to say, a ratio between the duty time and
the empty time, is different.

Brief Description of the Drawings

[0019] The present invention is explained blow with
the aid of the drawings. They show:

Fig. 1 A control logic diagram of an automatic
fuel supply adjusting device according
to the present invention,

Fig. 2 A control logic diagram of a duty-cycle
operation of a duty-cycle unit according
to an embodiment of the present inven-
tion,

Fig. 3 A control logic diagram of a duty-cycle
operation of a duty-cycle

Fig. 4 unit according to another embodiment of
the present invention, An embodiment
of an automatic fuel supply adjusting de-
vice according to the present invention
schematically,

Another embodiment of an automatic fu-
el supply adjusting device according to
the present invention schematically,

Fig. 5

Another embodiment of an automatic fu-
el supply adjusting device according to
the present invention schematically,

Fig. 6

Figs. 7a-7c A group of schematic figures illustrating
the gas pedal position, the operation
state of the duty-cycle unit and the driv-
ing speed of a motor vehicle equipped
with an automatic fuel supply adjusting
device according to the present inven-

tion.

Detailed Description of Preferable Embodiments

[0020] The automatic fuel supply adjusting device for
motor vehicles according to the present invention com-
prises a driving speed sensor, a driving state sensor SS,
a gas pedal sensor 9 and a duty-cycle unit 8, and the
driving speed sensor, the driving state sensor SS and
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the gas pedal sensor are coupled with the duty-cycle unit
8. If necessary, the automatic fuel supply adjusting de-
vice further comprises an electrical control clutch 7 which
is arranged downstream of the engine and is coupled
with the duty-cycle unit 8 operationally, wherein the elec-
trical control clutch 7 is closed when the duty-cycle unit
8 works in the duty operation, and is released when the
duty-cycle unit 8 works in the empty operation.

Figure 1 shows a control logic diagram of the auto-
matic fuel supply adjusting device according to the
present invention. In the case where the gas pedal
sensor 9 senses that the gas pedal P is advancing,
the duty-cycle unit 8 works in the duty operation and
the fuel supply line is switched on and thus the engine
is supplied with fuel; in the case where the gas pedal
sensor 9 senses that the gas pedal P is kept in the
advanced position, the duty-cycle unit 8 works in the
duty operation, until the driving state sensor SS
senses that the motor vehicle reaches a state of con-
stant speed, then the duty-cycle unit 8 works in the
duty-cycle operation under a preset speed difference
value; and in the case where the gas pedal sensor
9 senses that the gas pedal is returning or is kept in
the returned position, the duty-cycle unit 8 works in
the empty operation, and thus the fuel supply line is
cut off, so that the engine is supplied with fuel at idle
speed.

Figure 2 shows a preferable operation model of the
duty-cycle unit 8 according to the present invention
after it reaches the duty-cycle operation. The duty-
cycle unit 8 works in the empty operation at first, so
thatthe engineis only supplied with fuel atidle speed,
until the descending amount of the speed of the ve-
hicle reaches a preset speed difference value, then
the duty-cycle unit 8 works in the duty operation, so
that the engine is supplied with fuel for acceleration,
until the driving state sensor SS senses that the mo-
tor vehicle reaches a constant-speed state, and then
the duty-cycle unit works in the empty operation
again, that is to say, it works in the next cycle of the
duty-cycle operation.

Figure 3 shows another preferable operation model
of the duty-cycle unit 8 according to the present in-
vention after it reaches the duty-cycle operation.
When the duty-cycle unit 8 reaches the duty-cycle
operation, the duty-cycle unit 8 works in the duty op-
eration at first, so that the engine is supplied with
fuel more than the normal state for acceleration, until
the ascending amount of the speed of the vehicle
reaches a preset speed difference value, then the
duty-cycle unit 8 works in the empty operation, so
thatthe engineis only supplied with fuel atidle speed,
until the descending amount of the speed of the mo-
tor vehicle reaches the preset speed difference val-
ue, and then it works in the next cycle of the duty-
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cycle operation.

Figure 4 shows an embodiment of the automatic fuel
supply adjusting device. The gas pedal sensor 9 is
designed as a slide rheostat F, a slide end B of which
is driven by the gas pedal P. The electrical resistance
output from the two ends A, B of the slide rheostat
F depends on the position of the gas pedal. In the
case where the gas pedal P is advancing, the elec-
trical resistance descends continuously, and in the
case where the gas pedal is returning, the electrical
resistance ascends continuously, or vice versa. Ac-
cording to the change of the electrical resistance and
by the aid of an electrical circuit Ci the advancing
state of the gas pedal, the returning state of the gas
pedal, the state of the gas pedal keptin the advanced
position, the state of the gas pedal kept in the re-
turned position and the like states can be identified,
In the case where the gas pedal is located in a po-
sition of 70 - 100% of its whole displacement, the
electrical resistance falls into a specific range, and
this state can also be identified naturally. The gas
pedal sensor 9, the driving speed sensor SV and the
driving state sensor SS are coupled with the duty-
cycle unit 8 and the eventual electrical control clutch
7 via the electrical circuit Ci.

Figure 5 shows another embodiment of the automat-
ic fuel supply adjusting device. The gas pedal sensor
9 is designed as a direct current generator which is
arranged on the rotation shaft N of the gas pedal P,
wherein the sign "K" represents the rotor of the gen-
erator, the sign "E" represents the stator of the gen-
erator, the signs "A™ and "B’ represent the output
lines. In the case where the gas pedal is advancing,
a positive voltage is output, wherein the output line
A’ is the positive pole and the output line B’ is the
negative pole or vice versa. In the case where the
gas pedal is returning, a negative voltage is output,
wherein the output line A’ is the negative pole and
the output line B’ is the positive pole or vice versa.
The size of the output voltage depends on the size
of the speed of the operated gas pedal P. According
to the output voltage and by the aid of an electrical
circuit Ci the advancing state of the gas pedal, the
returning state of the gas pedal, the state of the gas
pedal kept in the advanced position, the state of the
gas pedal kept in the returned position and the like
states can be identified. The gas pedal sensor 9, the
driving speed sensor SV and the driving state sensor
SS are coupled with the duty-cycle unit 8 and the
eventual electrical control clutch 7 via the electrical
circuit Ci.

Figure 6 shows another embodiment of the control
logic diagram of the automatic fuel supply adjusting
device according to the presentinvention. Inthe case
where the gas pedal sensor 9 senses that the gas
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pedal P is advancing or returning, the duty-cycle unit
8 works in the duty operation, that is to say, the duty-
cycle unit 8 doesn’t intervene in the fuel supply of
the engine. In the case where the gas pedal sensor
9 senses that the gas pedal P is kept in the advanced
position or in the returned position, the duty-cycle
unit 8 works in the duty operation, until the driving
state sensor SS senses that the motor vehicle reach-
es a constant-speed state, then the duty-cycle unit
8 works in the duty-cycle operation under a preset
speed difference value, that is to say, a duty opera-
tion and an empty operation are carried out alterna-
tively.

Figures 7a - 7c show a group of schematic figures
illustrating the position of the gas pedal, the opera-
tion state of the duty-cycle unit 8 and the speed of
the motor vehicle which is equipped with the auto-
matic fuel supply adjusting device according to the
present invention. Figure 7a shows the position of
the gas pedal P schematically, figure 7b shows the
operation state of the duty-cycle unit 8 schematically,
wherein the numeral "1" represents the duty opera-
tion and the numeral "0" represents the empty oper-
ation, as well as figure 7c shows the speed of the
motor vehicle schematically. It can be seen from fig-
ure 7, in the case where the motor vehicle reaches
a constant-speed state, the duty-cycle unit 8 begins
to work in the duty-cycle operation, and the speed
of the motor vehicle lies between a maximal speed
Vmax @nd a minimal speed V,,;,, wherein the speed
difference value between the maximal speed V.«
and the minimal speed V.. is determined by a preset
speed difference value.

min

[0021] Experimental data of a motor vehicle are shown
as below. This motor vehicle weights 2.5 tons, and the
adjustable range of the power of the engine lies between
0-200 horse power (1 horse power = 735 watt). The motor
vehicle is five-speed. When the motor vehicle is driven
stably with a speed of 80 km/h on the road, the fuel con-
sumption is 15 liter per 100 kilometer. By use of the au-
tomatic fuel supply adjusting device according to the
present invention, wherein the speed difference value is
preset as 5 km/h manually by the driver and the gas pedal
is operated to a certain position so that the motor vehicle
runs with a speed between 77.5 km/h and 82.5 km/h, the
gliding distance of the motor vehicle is S = 131.5m ac-
cording to the following formulas:

S = Vgt + at?/2,

t= (Vt - VU)/a1

wherein V,=77.5 km/h, V,=82.5 km/h, F =10% mg ("g"
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represents the acceleration of the gravity and is equal to
about 9.8) = 2450000 N, m = 2500 kg, a = 0.98 m/s2, t =
5.1 s. In this gliding distance the motor vehicle only con-
sumes fuel atidle speed. The above-mentioned formulas
are also suitable for the duty operation, wherein the trac-
tion distance is also 131.5 m and the time lasts 5.1 s. In
this distance, the fuel consumption is enhanced 50% for
accelerating. As a result, the saving ratio of the fuel con-
sumption is 2/1.5 -1 =0.33 (33%).

[0022] Thus it can be seen that the fuel consumption
is reduced since the motor vehicle obtains a certain glid-
ing distance. As the motor vehicle is driven at a speed
lower than the designed speed upper limit in most driving
states, in the driving process of the motor vehicle accord-
ing to the present invention at the speed lower than this
speed upper limit, a spare ration of fuel consumption of
10 - 35% can be realized.

Claims

1. An automatic fuel supply adjusting device for motor
vehicles, comprising a driving speed sensor (SV), a
driving state sensor (SS) and a gas pedal sensor (9),
characterized in that the automatic fuel supply ad-
justing device further comprises a duty-cycle unit (8),
with which the gas pedal sensor (9), the driving
speed sensor (SV) and the driving state sensor (SS)
are coupled, wherein

a) In the case where the gas pedal sensor (9)
senses that the gas pedalis advancing, the duty-
cycle unit (8) works in the duty operation, so that
the fuel supply line is switched on, and thus the
engine is supplied with fuel;

b) In the case where the gas pedal sensor (9)
senses that the gas pedal (P) is kept in the ad-
vanced position, the duty-cycle unit (8) works in
duty operation, until the driving state sensor (SS)
senses that the motor vehicle reaches a con-
stant-speed state, then the duty-cycle unit (8)
works in the duty-cycle operation under a preset
speed difference value, that is to say, a duty op-
eration and an empty operation are carried out
alternatively; and

c) In the case where the gas pedal sensor (9)
senses that the gas pedal is returning or is kept
in the returned position, the duty-cycle unit (8)
works in the empty operation, so that the fuel
supply line is cut off, and thus the engine is sup-
plied with fuel at idle speed.

2. The automatic fuel supply adjusting device accord-
ing to claim 1, characterized in that the automatic
fuel supply adjusting device comprises an electrical
control clutch (7) which is arranged downstream of
the engine in the drive line and is coupled with the
duty-cycle unit (8) operationally, wherein in the case
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where the duty-cycle unit (8) works in the duty oper-
ation, the electrical control clutch (7) is closed, while
in the case where the duty-cycle unit (8) works in the
empty operation, the electrical control clutch (7) is
released.

The automatic fuel supply adjusting device accord-
ing to claim 1 or 2, characterized in that when the
duty-cycle (8) reaches the duty-cycle operation, it
works in the empty operation at first, until the de-
scending amount of the speed of the motor vehicle
reaches a preset speed difference value, and then
it works in the duty operation, until the driving state
sensor (SS) senses that the motor vehicle reaches
a constant-speed state, and then it works in the next
cycle of the duty-cycle operation.

The automatic fuel supply adjusting device accord-
ing to claim 1 or 2, characterized in that when the
duty-cycle unit (8) reaches the duty-cycle operation,
it works in the duty operation at first and thus the
engine is supplied with fuel more than the normal
state for acceleration, until the ascending amount of
the speed of the motor vehicle reaches a preset
speed difference value, and then it works in the emp-
ty operation, thus the engine is supplied with fuel at
idle speed, until the descending amount of the speed
of the motor vehicle reaches the preset speed differ-
ence value, and then it works in the next cycle of the
duty-cycle operation.

The automatic fuel supply adjusting device accord-
ing to claim 1 or 2, characterized in that the preset
speed difference value is preset by the driver by use
of a rotation button arranged in the driver’s cab.

The automatic fuel supply adjusting device accord-
ing to claim 1 or 2, characterized in that the preset
speed difference value lies in the range between 0
and 50 km/h.

The automatic fuel supply adjusting device accord-
ing to claim 6, characterized in that the preset
speed difference value lies in the range between 5
and 20 km/h.

The automatic fuel supply adjusting device accord-
ing to claim 1 or 2, characterized in that the duty-
cycle unit (8) works in the duty operation when the
position of the gas pedal (P) reaches 70% of the
whole displacement of the gas pedal or exceeds this
value.

The automatic fuel supply adjusting device accord-
ing to claim 2, characterized in that the electrical
control clutch (7) is arranged in a last-stage drive
shaft in the drive line.
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The automatic fuel supply adjusting device accord-
ing to claim 1 or 2, characterized in that the duty-
cycle unit (8) is an electromagnetic fuel supply line
throttle arranged in the fuel supply line.

The automatic fuel supply adjusting device accord-
ing to claim 1 or 2, characterized in that the duty-
cycle unit (8) is a control device for controlling the
injecting amount of the electrical control injection
system.

An automatic fuel supply adjusting device for motor
vehicles, comprising a driving speed sensor (SV), a
driving state sensor (SS) and a gas pedal sensor (9),
characterized in that the automatic fuel supply ad-
justing device further comprises a duty-cycle unit (8),
with which the gas pedal sensor, the driving speed
sensor (SV) and the driving state sensor (SS) are
coupled, wherein

a) In the case where the gas pedal sensor (9)
senses that the gas pedal (P) is advancing or
returning, the duty-cycle unit (8) works in the du-
ty operation, that is to say, the duty-cycle unit
(8) doesn't intervene in the fuel supply of the
engine; and

b) In the case where the gas pedal sensor (9)
senses that the gas pedal (P) is kept in the ad-
vanced position or in the returned position, the
duty-cycle unit (8) works in the duty operation,
until the driving state sensor (SS) senses that
the motor vehicle reaches a constant-speed
state, and then the duty-cycle unit (8) works in
the duty-cycle operation under a preset speed
difference value, that is to say, a duty operation
and an empty operation are carried out alterna-
tively.

The automatic fuel supply adjusting device accord-
ing to claim 12, characterized in that the automatic
fuel supply adjusting device comprises an electrical
control clutch (7) which is arranged downstream of
the engine in the drive line and is coupled with the
duty-cycle unit (8) operationally, wherein in the case
where the duty-cycle unit (8) works in the duty oper-
ation, the electrical control clutch (7) is closed, while
in the case where the duty-cycle unit (8) works in the
empty operation, the electrical control clutch (7) is
released.

The automatic fuel supply adjusting device accord-
ing to claim 12 or 13, characterized in that when
the duty-cycle (8) reaches the duty-cycle operation,
it works in the empty operation at first, until the de-
scending amount of the speed of the motor vehicle
reaches a preset speed difference value, and then
it works in the duty operation, until the driving state
sensor (SS) senses that the motor vehicle reaches
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15.

16.

17.

18.

19.

20.

21.

12

a constant-speed state, and then it works in the next
cycle of the duty-cycle operation.

The automatic fuel supply adjusting device accord-
ing to claim 12 or 13, characterized in that when
the duty-cycle unit (8) reaches the duty-cycle oper-
ation, it works in the duty operation at first and thus
the engine is supplied with fuel more than the normal
state for acceleration, until the ascending amount of
the speed of the motor vehicle reaches a preset
speed difference value, and then it works in the emp-
ty operation, thus the engine is supplied with fuel at
idle speed, until the descending amount of the speed
of the motor vehicle reaches the preset speed differ-
ence value, and then it works in the next cycle of the
duty-cycle operation.

The automatic fuel supply adjusting device accord-
ing to claim 12 or 13, characterized in that the pre-
set speed difference value is preset by the driver by
use of a rotation button arranged in the driver’s cab.

The automatic fuel supply adjusting device accord-
ing to claim 12 or 13, characterized in that the pre-
set speed difference value lies in the range between
0 and 50 km/h.

The automatic fuel supply adjusting device accord-
ing to claim 17, characterized in that the preset
speed difference value lies in the range between 5
and 20 km/h.

The automatic fuel supply adjusting device accord-
ing to claim 12 or 13, characterized in that the duty-
cycle unit (8) works in the duty operation when the
position of the gas pedal (P) reaches 70% of the
whole displacement of the gas pedal or exceeds this
value.

The automatic fuel supply adjusting device accord-
ing to claim 12 or 13, characterized in that the duty-
cycle unit (8) is an electromagnetic fuel supply line
throttle arranged in the fuel supply line.

The automatic fuel supply adjusting device accord-
ing to claim 12 or 13, characterized in that the duty-
cycle unit (8) is a control device for controlling the
injecting amount of the electrical control injection
system.
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