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Description

BACKGROUND OF INVENTION

[0001] The present invention relates to a position con-
troller useful in, for example, an intake throttle device
for an engine of the type in which a throttle valve for
opening and closing an intake passage is driven by a
step motor.
[0002] The configuration of an intake throttle device
for a diesel engine will be described with reference to
Figs. 1 and 2. Fig. 1 is a front section view of the device,
and Fig. 2 is a left-side view.
[0003] The body 1 which is to be incorporated into an
air intake system of a diesel engine has a substantially
cylindrical shape. An intake passage 2 is formed in the
body.
[0004] Bosses 1a and 1b are formed on the side walls
of the body 1, respectively. A throttle shaft 3 is rotatably
supported on the side walls via bearings fitted into the
bosses 1a and 1b.
[0005] A throttle valve 4 which opens and closes the
intake passage 2 is attached to the throttle shaft 3. As
shown in Fig. 3, during a normal running state, the throt-
tle valve 4 is opened and closed between the full-open
position and the idling position, and, when the engine is
to be stopped, set to be the full-close position where the
closed state is further advanced than the idling position.
A diesel engine is not particularly required to have an
ignition device, and, when the engine once starts, con-
tinues to spontaneously operate. In order to surely stop
the engine, therefor, it is preferable to interrupt both the
fuel and the air. Consequently, when the engine is to be
stopped, the throttle valve 4 is fully closed.
[0006] A lever 10 having an engaging piece 10a and
an attachment piece 10b is fixed to a left end portion of
the throttle shaft 3. A spring 11 is disposed between the
engaging piece 10a and,the body 1. The spring urges
the lever 10 in the full-opening direction (in Fig. 2, in a
counterclockwise direction) with respect to the body 1.
[0007] Two attachment projections 12 and 13 are
formed on the lift side face of the body 1, and respec-
tively in front and in rear of the engaging piece 10a of
the lever 10. A full-opening stopper 14 is disposed on
the front attachment projection 12, and a full-closing
stopper 15 on the rear attachment projection 13. The
full-opening stopper 14 abuts against the engaging
piece 10a of the lever 10 which is indicated by a solid
line in Fig. 2, so that the throttle valve 4 is stopped at a
valve-opening limiting position (see the position indicat-
ed by a broken line in Fig. 2), thereby preventing the
lever 10 from being further rotated in the valve-opening
direction. The full-closing stopper 15 abuts against the
engaging piece 10a of the lever 10 (see the position in-
dicated by a solid line in Fig. 2), so that the throttle valve
4 is stopped at a valve-closing limiting position, thereby
preventing the lever 10 from being further rotated in the
valve-closing direction (in Fig. 2, in a clockwise direc-

tion). In each of the full-opening and full-closing stop-
pers 14 and 15, the position where the stopper abuts
against the engaging piece 10a can be adjusted by
means of a screw.
[0008] A switch pressing member 16 is attached to a
tip end portion of the attachment piece 10b of the lever
10. A full-opening switch 17 for detecting that the throttle
valve 4 is at the full-opening position is attached to the
left side face of the body 1. The full-opening switch 17
supplies a full-opening position detection signal to a
control device (hereinafter, referred to as "ECU") 40.
The signal is turned ON or OFF when a detection end
17a of the full-opening switch is pressed by or released
from the switch pressing member 16 in accordance with
the opening or closing operation of the throttle valve 4
in the vicinity of the full-opening position. In the switch
pressing member 16, the position where the member
abuts against the detection end 17a of the full-opening
switch 17 can be adjusted by means of a screw.
[0009] Fig. 5 shows relationships between the output
signal of the full-opening switch 17 and the throttle open-
ing of the throttle valve 4. When the throttle valve 4 is
moved in the opening direction, the full-opening switch
17 is turned ON at a certain opening. The full-opening
switch 17 is turned OFF at an opening where the throttle
valve 4 is further closed by a certain degree from the
opening where the full-opening switch 17 is turned ON.
This is because the full-opening switch 17 has hystere-
sis. The degree of the hysteresis of the full-opening
switch 17 varies depending on individuals and over time.
Therefore, the judgment on the switch output must be
unifiedly performed in either of the transition from OFF
to ON or that of from ON to OFF. Hereinafter, it is as-
sumed that the position where the switch output is
changed from OFF to ON is used as the reference. The
valve-closing limiting position of the throttle valve 4 and
formed by the full-opening stopper 14 is set to a position
where the dispersion of the ON-position of the full-open-
ing switch 17 is absorbed.
[0010] The driving force of a step motor 20 serving as
a driving device which drives the throttle valve 4 is cou-
pled to the right end portion of the throttle shaft 3 via a
power transmission device 21. The step motor 20 is con-
trolled by the ECU 40.
[0011] The power transmission device 21 consists of
a second spring 22 which urges the throttle shaft 3 in
the valve-closing direction with respect to the body 1,
gears, etc. The urging force of the second spring 22 is
set to be stronger than that of the first spring 11 and
smaller than the rotation torque due to the driving of the
step motor 20. The urging force of the first spring 11 is
set to be weaker than the stopping torque due to the
detent torque of the step motor 20.
[0012] An EGR valve 30 of an EGR control device
which controls the exhaust gas recirculation (hereinaf-
ter, referred to as "EGR") is incorporated into the down-
stream side of the throttle valve 4 of the body 1. The
EGR valve 30 comprises a valve element 33 which
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opens and closes a valve seat 32 disposed in an end
portion of an EGR gas passage 31 communicating with
the intake passage 2. The valve is configured so that,
when a negative pressure introduced into a negative
pressure chamber 35 partitioned off by a diaphragm 34
is weaker than the urging force of a diaphragm spring
36, the valve element 33 is closed, and, when the neg-
ative pressure is stronger than the urging force, the
valve element 33 is opened. The negative pressure
chamber 35 is caused to communicate with the atmos-
phere or a negative pressure source by the switching
operation of a negative pressure control valve 37 which
is controlled by the ECU 40.
[0013] In the case where the valve element 33 is
opened and the EGR gas passage 31 communicates
with the intake passage 2, when the EGR gas is higher
in pressure than the intake air (also called fresh air or
suction air) flowing through the intake passage 2, the
EGR gas flows into the intake passage 2 and then sup-
plied in the form of a fuel-air mixture to the engine. When
a large amount of the EGR gas is to be rapidly supplied
to the engine, the throttle valve 4 is closed so that the
pressure of the fresh air flowing through the intake pas-
sage 2 is lowered.
[0014] Fig. 4 is a block diagram of the ECU 40.
[0015] The ECU 40 comprises a CPU 44 to which the
full-opening position detection signal is supplied from
the full-opening switch 17 via an I/O interface 41, and
to which an output signal from an accelerator sensor 19
for detecting the stepping amount of the accelerator is
supplied via an I/O interface 42 and an A/D converter
43. A part of a RAM 47 is used as a motor counter 45
which indicates the current position of the step motor
20, in the form of a counted number (step number).
[0016] The CPU 44 converts the opening degree of
the throttle valve 4 which corresponds to the output sig-
nal of the accelerator sensor 19, into the counted
number of the motor counter 45, and supplies driving
pulses to the step motor 20 via a driving circuit 48 so
that the counted number of the motor counter 45 coin-
cides with the converted counted number. At this time,
the counted number of the motor counter 45 is increased
or decreased in accordance with the rotation direction
of the step motor 20 and the number of supplied driving
pulses.
[0017] In the case where the step number of the step
motor 20 which drives the throttle valve 4 is controlled
on the basis of the counted number of the motor counter
45 as described above, the opening degree of the throt-
tle valve 4 and the counted number may sometimes fail
to coincide with each other. When the throttle valve 4 is
located at the reference position, therefore, a process
of initializing the motor counter 45 is performed (this is
also called initialization).
[0018] When the step motor 20 is controlled so as to
move the throttle valve 4 in the opening direction and it
is detected by means of the full-opening switch 17 that
the throttle valve 4 is located at the full-opening position,

for example, the counted number of the motor counter
45 is initialized to zero. Specifically, the throttle valve 4
is moved in the opening direction until the full-opening
switch 17 is turned ON, and the initializing process is
performed with using the position where the full-opening
switch 17 is turned ON, as the reference position.
[0019] In the case where, at the full-opening position,
the counted number of the motor counter 45 is reset to
zero, the counted number of the motor counter 45 indi-
cates the step number from the full-opening position of
the throttle valve 4.
[0020] In order to initialize the motor counter 45 at the
full-opening position, the full-opening switch 17 must be
adjusted during, for example, a step of incorporating the
switch into the throttle body.
[0021] A conventional method of adjusting the full-
opening switch 17 will be described with reference to a
flowchart of Fig. 14 which shows the process of adjust-
ing the full-opening switch. It is assumed that the switch
is adjusted so that the state of the switch is changed
from OFF to ON when the step is advanced from 67th
step counted from the idling position to 68th step as
shown in Fig. 15. An adjustment step number is used
only in adjustment, and means a value which is zero, for
example, at the idling position and increased when the
throttle valve is moved in the opening direction. The ad-
justment step number is different from the step number
in an actual control.
[0022] First, the step motor 20 is controlled and the
throttle valve 4 is moved to the idling position (step 201).
Thereafter, the adjustment step number is set to zero
(step 202) .
[0023] Next, the throttle valve 4 is opened to the po-
sition which precedes the ON-position of the full-open-
ing switch 17 by one step, or to, for example, the position
at 67 steps from the idling position in the opening direc-
tion (step 203).
[0024] It is then judged whether the full-opening
switch 17 is OFF at this position or not (step 204).
[0025] If the full-opening switch 17 is ON, the full-
opening switch 17 is adjusted so as to be turned OFF,
by using the screw disposed on the switch pressing
member 16 (step 205).
[0026] If the full-opening switch 17 is OFF, the control
advances to step 206.
[0027] Next, the throttle valve 4 is opened to the ON-
position of the full-opening switch 17, or to, in this ex-
ample, the position at 68 steps from the idling position
in the opening direction (step 206).
[0028] It is then judged whether the full-opening
switch 17 is ON at this position or not (step 207).
[0029] If the full-opening switch 17 is OFF, the full-
opening switch 17 is adjusted so as to be turned ON, by
using the screw disposed on the switch pressing mem-
ber 16 (step 208). Thereafter, the throttle valve is once
closed to a position where the full-opening switch 17 is
surely turned OFF irrespective of the hysteresis, or to,
for example, a position in the vicinity of the 60th step
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(step 209), and the control returns to step 203 to repeat
the process described above.
[0030] If the full-opening switch 17 is ON, the process
is ended.
[0031] In the conventional method of adjusting the
full-opening switch, as shown in Fig. 15, the switch
pressing member 16 is adjusted so that the state of the
full-opening switch 17 is changed from OFF to ON when
the throttle valve 4 is moved from the position where the
valve is moved by 67 steps from the idling position, to
the position where the valve is moved by 68 steps. Even
when the ON-position of the full-opening switch 17 is
correctly adjusted in a step of incorporating the switch
into the throttle body, therefore, the ON-position of the
full-opening switch 17 may be displaced by wear of the
full-opening switch 17 and the gears, and deterioration
of parts. In such a case, it is often that the displaced
position is erroneously judged as the full-opening posi-
tion.
[0032] For example, the case as shown in Fig. 16
where the ON-position of the full-opening switch 17 is
in the vicinity of the position where the valve is moved
by 67 steps from the idling position will be considered.
In such a case, even when the ON-position of the full-
opening switch 17 is displaced by a very short distance
in the closing direction by wear of the full-opening switch
17 or the like, the position which is separated from the
original full-opening position by one step in the closing
direction is judged as the full-opening position.
[0033] In another case as shown in Fig. 17 where the
ON-position of the full-opening switch 17 is in the vicinity
of the position where the valve is moved by 68 steps
from the idling position, even when the ON-position of
the full-opening switch 17 is displaced by a very short
distance in the opening direction by wear of the full-
opening switch 17 or the like, the position which is sep-
arated from the original full-opening position by one step
in the opening direction is judged as the full-opening po-
sition.

SUMMARY OF INVENTION

[0034] Therefore, it is an object of the invention to pro-
vide a position controller and an intake throttle device
for an engine in which the occurrence frequency of dis-
placement of the detection of the reference position
caused by displacement of the ON-position of a switch
due to wear or deterioration of parts or the like can be
suppressed to a minimum degree, thereby preventing
the control performance from being lowered.
[0035] In order to attain objects, the invention provide
with a position controller comprises: a step motor which
drives an apparatus; a reference position detection de-
vice which detects that the apparatus is located at a ref-
erence position and outputs a reference position detec-
tion signal; and a control device which, based on the
reference position detection signal from the reference
position detection device, controls the step motor, there-

by controlling a position of the apparatus, when the ap-
paratus is moved and the reference position detection
device is to be adjusted, the control device drives the
step motor by a minute angle.
[0036] When the position controller set forth is used,
the reference position detection device is adjusted while
the step motor is driven by a minute angle or by a step
moving amount which is smaller than that in normal driv-
ing. Therefore, the occurrence frequency of displace-
ment of the detection of the reference position due to
deterioration or wear of parts or the like can be sup-
pressed to a minimum degree, thereby preventing the
control performance from being lowered.
[0037] Moreover, in the position controller set forth
above, the control device drives the step motor by a
minute angle in a minute range which is at a substan-
tially center portion of a movement range of the appa-
ratus where the reference position detection device out-
puts the reference position detection signal during nor-
mal driving.
[0038] When the position controller set forth is used,
the reference position detection device is adjusted while
the step motor is driven by a minute angle in a minute
range which is at a substantially center portion of a
movement range of the apparatus where the reference
position detection device outputs the reference position
detection signal during normal driving. Therefore, the
occurrence frequency of displacement of the detection
of the reference position due to deterioration or wear of
parts or the like can be further suppressed to a minimum
degree.
[0039] Another asepect of the invention, there is pro-
vided with an intake throttle device for an engine and
comprising a throttle valve which opens and closes an
intake passage of the engine, the position controller de-
scribed above used as a position controller for the throt-
tle valve.
[0040] When the intake throttle device for an engine
set forth above, the reference position detection device
is adjusted while the step motor is driven by a minute
angle or by a step moving amount which is smaller than
that in normal driving. Therefore, the occurrence fre-
quency of displacement of the detection of the reference
position due to deterioration or wear of parts or the like
can be suppressed to a minimum degree, thereby pre-
venting the control performance from being lowered.
[0041] Furthermore, in the intake throttle device for an
engine set forth above, the reference position detection
device detects a full-open position of the throttle valve,
as the reference position.
[0042] When the intake throttle device for an engine
set forth above is used, a general-purpose switch which
has a small detection stroke and the production cost of
which is low can be used as the reference position de-
tection device.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0043]

Fig. 1 is a front section view of an intake throttle de-
vice for a diesel engine;
Fig. 2 is a left-side view of Fig. 1;
Fig. 3 is a diagram illustrating moving positions of
a throttle valve;
Fig. 4 is a block diagram of a control device;
Fig. 5 is a timing chart showing relationships be-
tween an output signal of a full-opening switch and
the throttle opening;
Fig. 6 is a diagram illustrating the adjustment proc-
ess of a reference position detection device in the
invention;
Fig. 7 is a diagram illustrating the minute-angle driv-
ing method;
Fig. 8 is a diagram illustrating the minute-angle driv-
ing method;
Fig. 9 is a view illustrating the minute-angle driving
method;
Fig. 10 is a view illustrating the minute-angle driving
method;
Fig. 11 is a diagram illustrating the minute-angle
driving method;
Fig. 12 is a view illustrating the minute-angle driving
method;
Fig. 13 is a flowchart illustrating the adjustment
process of a reference position detection device in
the invention;
Fig. 14 is a flowchart illustrating the adjustment
process of a reference position detection device in
the conventional art;
Fig. 15 is a diagram illustrating the adjustment proc-
ess of a reference position detection device in the
conventional art;
Fig. 16 is a diagram illustrating a case where the
detection position of the reference position detec-
tion device is displaced;
Fig. 17 is a diagram illustrating a case where the
detection position of the reference position detec-
tion device is displaced; and
Fig. 18 is a characteristic graph showing relation-
ships between the opening degree of a throttle and
an intake amount.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0044] Hereinafter, an embodiment of the invention
will be described with reference to the accompanying
drawings.
[0045] In the invention, as shown in Fig. 6, the amount
by which, when one pulse is supplied to the step motor
20 during a normal operation, the step motor 20 and
hence the throttle valve 4 are moved (hereinafter, such
an amount is referred to as "step movement amount")

is finely divided, and the step motor 20 and hence the
throttle valve 4 are driven by the minute angle which is
obtained as a result of the fine division. In the figure, the
step movement amount in a normal operation is divided
into seven equal parts. The minute-angle movement is
performed by using a step movement amount which is
one seventh of the step movement amount in a normal
operation. The number of divisions can be arbitrarily set.
[0046] The full-opening switch 17 is adjusted so that
the state of the full-opening switch 17 is changed from
OFF to ON in an arbitrary minute angle range between
the position where the valve is moved by 67 steps from
the idling position in the opening direction and that
where the valve is moved by 68 steps, or, in the figure,
during the period when the valve is moved from the po-
sition P where the valve is moved by 67 and 3/7 steps
to the position Q where the valve is moved by 67 and
4/7 steps, i.e., in a minute angle range which is substan-
tially center between the position where the valve is
moved by 67 steps from the idling position in the opening
direction and that where the valve is moved by 68 steps.
[0047] According to this configuration, even when the
position where the state of the full-opening switch 17 is
changed from OFF to ON is displaced because of oc-
currence of wear of the full-opening switch 17 and the
gears, deterioration of parts, or the like, the possibility
that the displacement falls outside the range from the
position where the valve is moved by 67 steps from the
idling position and that where the valve is moved by 68
steps is small.
[0048] The method of driving the step motor 20 by a
minute angle includes the duty driving method, the dual-
power source method, the external-resistor method, etc.
[0049] According to the duty driving method, in a two-
phase step motor having phase-A and phase-B power
sources such as shown in Fig. 7, for example, the
phase-A and phase-B power sources are subjected to
a duty-control (in which the ratio of the power supply
time in a period T, i.e., the duty ratio is controlled) as
shown in Fig. 8.
[0050] In the method, as shown in Fig. 9, the step
movement amount from the one-phase excitation state
of phase A in which the duty ratio of the phase-A power
source is 100% and that of the phase-B power source
is 0%, to the one-phase excitation state of phase B in
which the duty ratio of the phase-A power source is 0%
and that of the phase-B power source is 100% is finely
divided into minute angular movement amounts by
changing the duty ratios of the phase-A and phase-B
power sources (for example, A1% to A6% and B1% to
B6%).
[0051] According to the dual-power source method,
in a two-phase step motor having phase-A and phase-
B power sources such as shown in Fig. 7, for example,
the voltages of the phase-A and phase-B power sources
are changed.
[0052] In the method, as shown in Fig. 10, the step
movement amount from the one-phase excitation state
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of phase A in which the voltage of the phase-A power
source is 12 V and that of the, phase-B power source is
0 V, to the one-phase excitation state of phase B in
which the voltage of the phase-A power source is 0 V
and that of the phase-B power source is 12 V is finely
divided into minute angular movement amounts by
changing the voltages of the phase-A and phase-B pow-
er sources (for example, A1 V to A6 V and B1 V to B6 V).
[0053] According to the external-resistor method, in a
two-phase step motor having external resistors for
phase-A and phase-B such as shown in Fig. 11, for ex-
ample, the values of the external resistors for phase-A
and phase-B are changed.
[0054] In the method, as shown in Fig. 12, the step
movement amount from the one-phase excitation state
of phase A in which the external resistor for phase-A is
0 Ω and that of the phase-B power source is ∞ Ω, to the
one-phase excitation state of phase B in which the ex-
ternal resistor for phase-A is ∞ Ω and that of the phase-
B power source is 0 Ω is finely divided into minute an-
gular movement amounts by changing the external re-
sistors for phase-A and phase-B (for example, A, Ω to
A6 Ω and B, Ω to B6 Ω).
[0055] Next, a method of adjusting the full-opening
switch in the invention will be described with reference
to a flowchart of Fig. 13.
[0056] First, the step motor 20 is controlled and the
throttle valve 4 is moved to the idling position (step 101).
Thereafter, the adjustment step number is set to zero
(step 102) .
[0057] Next, the throttle valve 4 is opened to the po-
sition at the 67 and 3/7 steps from the idling position in
the opening direction (step 103).
[0058] It is then judged whether the full-opening
switch 17 is OFF at this position or not (step 104).
[0059] If the full-opening switch 17 is ON, the full-
opening switch 17 is adjusted so as to be turned OFF,
by using the screw disposed on the switch pressing
member 16 (step 105).
[0060] If,the full-opening switch 17 is OFF, the control
advances to step 106.
[0061] Next, the throttle valve 4 is opened to the po-
sition at 67 and 4/7 steps (step 106) .
[0062] It is then judged whether the full-opening
switch 17 is ON at this position or not (step 107).
[0063] If the full-opening switch 17 is OFF, the full-
opening switch 17 is adjusted so as to be turned ON, by
using the screw disposed on the switch pressing mem-
ber 16 (step 108). Thereafter, the throttle valve is once
closed to a position where the full-opening switch 17 is
surely turned OFF irrespective of the hysteresis, or to,
for example, a position in the vicinity of the 60th step
(step 109), and the control returns to step 103 to repeat
the process described above.
[0064] If the full-opening switch 17 is ON, the process
is ended.
[0065] The process of initializing the motor counter 45
after the full-opening switch 17 is adjusted in this way

will be described.
[0066] When the engine is to be started, the initializing
process is commenced at the same time when the igni-
tion switch of the engine is turned ON.
[0067] First, it is detected whether the full-opening
switch 17 is ON or OFF. If the switch is ON, the valve is
once closed until the switch is turned OFF. When the
full-opening switch 17 is turned OFF, the throttle valve
4 is moved from this position in the opening direction.
[0068] At the position where the full-opening switch
17 is turned ON, the counted value of the motor counter
45 at this timing is set to zero.
[0069] Next, the step-out judgment of the motor coun-
ter 45 during the operation of the engine will be de-
scribed. The step-out judgment is a judgment on wheth-
er the motor is operating without stepping out with re-
spect to the initial value at the ignition-ON operation or
not. For example, it is judged whether, when the throttle
valve is moved to the full-opening position, the state of
the switch is changed from OFF to ON or not. If it is de-
tected as a result of the step-out judgment that the motor
is normal, the control is continued as it is. If an abnor-
mality is detected, a process of eliminating the abnor-
mality is performed by, for example, executing again the
initialization process.
[0070] The reason why the above-described process
is performed in the full-opening state will be described.
The relationships between the opening degree of the
throttle valve 4 (the throttle opening) and the necessary
intake amount of the diesel engine are shown in the
characteristic graph of Fig. 18. As shown in Fig. 18, the
necessary intake amount (necessary air amount) at a
certain number of revolutions of the engine is attained
at a valve opening of 50 degrees. Even when the throttle
valve 4 is opened or closed in the opening range X in
which the opening is not smaller than 50 degrees, i.e.,
the opening range of 50 to 80 degrees, the intake
amount is little changed and the engine is hardly affect-
ed. As the number of revolutions of the engine is lower,
the necessary intake amount is smaller, and, as the
number of revolutions of the engine is higher, the nec-
essary intake amount is larger. Therefore, the opening
range X in which, even when the throttle valve 4 is
opened or closed, the intake amount is little changed is
wider as the number of revolutions of the engine is lower,
and narrower as the number of revolutions of the engine
is higher. In a range of 70 to 80 degrees within the open-
ing range X, even when the throttle valve 4 is opened
or closed, the intake amount is little changed irrespec-
tive of the number of revolutions of the engine, and the
operation of the engine hardly disturbed. This range is
called the high-opening range H.
[0071] During an operation of the engine, when the
opening of the throttle valve 4 enters the opening range
X in which the necessary intake amount of the diesel
engine is satisfied, the step motor 20 is controlled so
that the throttle valve 4 is located at the full-opening po-
sition in the high-opening range H. When the step-out
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judgment is performed at this time, even a special move-
ment of the throttle valve which is conducted in the step-
out judgment does not impose any effect on the engine.
Therefore, the step-out judgment can be conveniently
performed. In order to detect that the opening of the
throttle valve 4 enters the opening range X in which the
necessary intake amount is satisfied, for example, a
map of the number of revolutions of the diesel engine,
the fuel injection amount, and the opening of the throttle
valve is previously prepared, and the judgment is per-
formed on the basis of the map.
[0072] By contrast, when the engine is to be stopped,
the step motor 20 is controlled so that the throttle valve
4 is moved from the idling position to the full-close po-
sition, and it is then judged whether the engine is
stopped or not.
[0073] If the engine is stopped, the throttle valve is
moved in the opening direction.
[0074] When the full-opening switch 17 is then turned
ON, the power supply to the step motor 20 is stopped.
[0075] In this way, when the engine is to be stopped,
the power supply to the step motor 20 is stopped under
state where the throttle valve 4 is located in the vicinity
of the position where the state of the full-opening switch
17 is changed from ON to OFF or vice versa. When the
engine is to be next started, therefore, it is possible to
rapidly initialize the motor counter 45.
[0076] As the reference position detection device
which detects that the throttle valve is located at the ref-
erence position, the full-opening switch which detects
that the throttle valve is located at the full-open position
is used. According to this configuration, it is not required
to use a switch or the like having a special structure
which has a large detection stroke and in which, for ex-
ample, detection is performed while using an intermedi-
ate position of the opening and closing strokes of the
throttle valve as the reference position. A general-pur-
pose switch which has a small detection stroke and the
production cost of which is low can be used as the de-
vice.
[0077] In the embodiment, the position where the
state of the full-opening switch is changed from OFF to
ON is used as the reference position. Alternatively, the
position where the state of the full-opening switch is
changed from ON to OFF may be used as the reference
position. In the alternative, also the adjustment is per-
formed the position where the state of the switch is
changed from OFF to ON.
[0078] The reference position detection device is not
restricted to a mechanical switch, and various kinds of
detection devices such as an optical switch may be
used.
[0079] The reference position which is to be detected
by the reference position detection device is not restrict-
ed to the full-open position. An arbitrary position may be
selected as far as it is in the high-opening range H of
the throttle valve. In this case, the process of initializing
the motor counter is performed in accordance with the

selected reference position.
[0080] In the above, the embodiment in which a ref-
erence position detection device of an intake throttle de-
vice for a diesel engine is adjusted has been described.
The invention can be applied to also an intake throttle
device for an engine other than a diesel engine, and also
the reference position can be suitably changed.
[0081] In the above, the embodiment in which the in-
vention is applied to a position controller for a throttle
valve of an intake throttle device has been described.
The invention can be applied to also a position controller
for various kinds of apparatuses other than a throttle
valve.
[0082] As described above, when the position control-
ler set forth in claim 1 is used, the occurrence frequency
of displacement of the detection of the reference posi-
tion due to deterioration or wear of parts or the like can
be suppressed to a minimum degree, thereby prevent-
ing the control performance from being lowered.
[0083] When the position controller set forth in claim
2 is used, the occurrence frequency of displacement of
the detection of the reference position due to deteriora-
tion or wear of parts or the like can be further suppressed
to a minimum degree.
[0084] When the intake throttle device for an engine
set forth in claim 3 is used, the occurrence frequency of
displacement of the detection of the reference position
due to deterioration or wear of parts or the like can be
suppressed to a minimum degree, thereby preventing
the control performance from being lowered.
[0085] When the intake throttle device for an engine
set forth in claim 4 is used, a general-purpose switch
which has a small detection stroke and the production
cost of which is low can be used as the reference posi-
tion detection device.
[0086] A position controller comprising: a step motor
(20) which drives an apparatus (4); a reference position
detection device (17) which detects that said apparatus
(4) is located at a reference position and outputs a ref-
erence position detection signal; and a control device
(40) which, based on the reference position detection
signal from said reference position detection device
(17), controls said step motor (20) so as to control a po-
sition of said apparatus (4), wherein, when said appa-
ratus (4) is moved and said reference position detection
device (17) is to be adjusted, said control device (17)
drives said step motor (20) by an angle smaller than the
regular angle.

Claims

1. A position controller comprising:

a step motor (20) which drives an apparatus (4);
a reference position detection device (17)
which detects that said apparatus (4) is located
at a reference position and outputs a reference
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position detection signal; and
a control device (40) which, based on the ref-
erence position detection signal from said ref-
erence position detection device (17), controls
said step motor (20) so as to control a position
of said apparatus (4), wherein, when said ap-
paratus (4) is moved and said reference posi-
tion detection device (17) is being adjusted,
said control device (40) drives said step motor
(20) by an angle smaller than the regular step
angle.

2. The position controller according to claim 1, where-
in said control device (40) drives said step motor
(20) by an angle smaller than the regular step angle
in a minute range which is at a substantially center
portion of a movement range of said apparatus (4)
where said reference position detection device (17)
outputs the reference position detection signal dur-
ing normal driving.

3. An intake throttle device for an engine, comprising:

a throttle valve (4) which opens and closes an
intake passage (2); and
a position controller for said throttle valve, com-
prising,

a step motor (20) which drives said throttle
valve (4),
a reference position detection device (17)
which detects that said throttle valve (4) is
located at a reference position and outputs
a reference position detection signal; and
a control device (40) which, based on the
reference position detection signal from
said reference position detection device
(17), controls said step motor (20) so as to
control a position of said throttle valve (4),
wherein, when said throttle valve (4) is
moved and said reference position detec-
tion device (17) is being adjusted, said con-
trol device (40) drives said step motor (20)
by an angle smaller than the regular step
angle.

4. The intake throttle device for an engine according
to claim 3, wherein said reference position detection
device (17) detects a full-open position of said throt-
tle valve (4) as the reference position.

5. The intake throttle device for an engine according
to claim 3, wherein said control device (40) drives
said step motor (20) by an angle smaller than the
regular step angle in a minute range which is at a
substantially center portion of a movement range of
said throttle valve (4) where said reference position
detection device (17) outputs the reference position

detection signal during normal driving.

6. The intake throttle device for an engine according
to claim 5, wherein said reference position detection
device (17) detects a full-open position of said throt-
tle valve (4) as the reference position.

Patentansprüche

1. Positionssteuerungsvorrichtung mit
einem Schrittmotor (20), der ein Gerät (4) an-

treibt,
einer Referenzpositionserfassungseinrich-

tung (17), die erfasst, ob das Gerät (4) sich an einer
Referenzposition befindet, und ein Referenzpositi-
onserfassungssignal ausgibt, und

einer Steuerungseinrichtung (40), die auf der
Grundlage des Referenzpositionserfassungssi-
gnals aus der Referenzpositionserfassungseinrich-
tung (17) den Schrittmotor (20) derart steuert, dass
eine Position des Geräts (4) gesteuert wird, wobei,
wenn das Gerät (4) bewegt wird und die Referenz-
positionserfassungseinrichtung (17) justiert wird,
die Steuerungseinrichtung (40) den Schrittmotor
(20) um einen Winkel antreibt, der kleiner als der
reguläre Schrittwinkel ist.

2. Positionssteuerungsvorrichtung nach Anspruch 1,
wobei die Steuerungseinrichtung (40) den Schritt-
motor (20) um einen Winkel antreibt, der kleiner als
der reguläre Schrittwinkel in einem kleinen Bereich
ist, der im wesentlichen der mittlere Abschnitt eines
Bewegungsbereichs des Geräts (40) ist, in der die
Referenzpositionserfassungseinrichtung (17) das
Referenzpositionserfassungssignal während des
normalen Antriebs ausgibt.

3. Ansaugdrosselklappenvorrichtung für eine Brenn-
kraftmaschine mit

einer Drosselklappe (4), die einen Ansaug-
durchlass (2) öffnet und schließt, und

einer Positionssteuerungsvorrichtung für die
Drosselklappe mit

einem Schrittmotor (20), der die Dros-
selklappe (4) antreibt,

einer Referenzpositionserfassungsein-
richtung (17), die erfasst, ob die Drosselklappe (4)
sich an einer Referenzposition befindet, und ein Re-
ferenzpositionserfassungssignal ausgibt, und

einer Steuerungseinrichtung (40), die
auf der Grundlage des Referenzpositionserfas-
sungssignals aus der Referenzpositionserfas-
sungseinrichtung (17) den Schrittmotor (20) derart
steuert, dass eine Position der Drosselklappe (4)
gesteuert wird, wobei, wenn die Drosselklappe (4)
bewegt wird und die Referenzpositionserfassungs-
einrichtung (17) justiert wird, die Steuerungsein-
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richtung (40) den Schrittmotor (20) um einen Winkel
antreibt, der kleiner als der reguläre Schrittwinkel
ist.

4. Ansaugdrosselklappensteuerungsvorrichtung für
eine Brennkraftmaschine nach Anspruch 3, wobei
die Referenzpositionserfassungseinrichtung (17)
eine vollständig geöffnete Position der Drosselklap-
pe (4) als die Referenzposition erfasst.

5. Ansaugdrosselklappensteuerungsvorrichtung für
eine Brennkraftmaschine nach Anspruch 3, wobei
die Steuerungseinrichtung (40) den Schrittmotor
(20) um einen Winkel antreibt, der kleiner als der
reguläre Schrittwinkel in einem kleinen Bereich ist,
der im wesentlichen der mittlere Abschnitt eines Be-
wegungsbereichs des Geräts (40) ist, in der die
Referenzpositionserfassungseinrichtung (17) das
Referenzpositionserfassungssignal während des
normalen Antriebs ausgibt.

6. Ansaugdrosselklappensteuerungsvorrichtung für
eine Brennkraftmaschine nach Anspruch 5, wobei
die Referenzpositioriserfassungseinrichtung (17)
eine vollständig geöffnete Position der Drosselklap-
pe (4) als die Referenzposition erfasst.

Revendications

1. Régulateur de position comprenant :

un moteur pas-à-pas (20) qui entraîne un ap-
pareil (4) ;
un dispositif de détection de la position dé ré-
férence (17) qui détecte que ledit appareil (4)
est placé dans une position de référence et dé-
livre un signal de détection de position de
référence ; et
un dispositif de commande (40) qui, basé sur
le signal de détection de la position de référen-
ce venant dudit dispositif de détection de la po-
sition de référence (17), contrôle ledit moteur
pas-à-pas (20) afin de réguler une position du-
dit appareil (4), dans lequel, lorsque ledit appa-
reil (4) est déplacé et ledit dispositif de détec-
tion de la position de référence (17) doit être
ajusté, ledit dispositif de contrôle (40) entraîne
ledit moteur pas-à-pas (20) d'un angle plus petit
que l'angle de cran régulier.

2. Régulateur de position selon la revendication 1,
dans lequel ledit dispositif de contrôle (40) entraîne
ledit moteur pas-à-pas (20) d'un angle plus petit que
l'angle de cran régulier dans une plage de minutes
qui se trouve dans une partie sensiblement centrale
de la plage de mouvement dudit appareil (4) où ledit
dispositif de détection de la position de référence

(17) délivre le signal de détection de la position de
référence en entraînement normal.

3. Dispositif d'étranglement d'admission pour un mo-
teur, comportant :

un papillon (4) qui ouvre et ferme un passage
d'admission (2) ; et
un régulateur de position pour ledit papillon,
comportant,

un moteur pas-à-pas (20) qui en-
traîne ledit papillon (4),

un dispositif de détection de la po-
sition de référence (17) qui détecte que ledit pa-
pillon (4) est placé à une position de référence
délivre un signal de détection de position de
référence ; et

un dispositif de contrôle (40) qui,
basé sur le signal de détection de la position de
référence venant dudit dispositif de détection
de la position de référence (17), contrôle ledit
moteur pas-à-pas (20) afin de contrôler une po-
sition dudit papillon (4), dans lequel, lorsque le-
dit papillon (4) est déplacé et que ledit dispositif
de détection de la position de référence (17)
doit être ajusté, ledit dispositif de commande
(40) entraîne ledit moteur pas-à-pas (20) d'un
angle plus petit que l'angle de cran régulier.

4. Dispositif d'étranglement d'admission pour un mo-
teur selon la revendication 3, dans lequel ledit dis-
positif de détection de la position de référence (17)
détecte une position grand ouvert dudit papillon (4),
comme position de référence.

5. Dispositif d'étranglement d'admission pour un mo-
teur selon la revendication 3, dans lequel ledit dis-
positif de commande (40) entraîne ledit moteur pas-
à-pas (20) d'un angle plus petit que l'angle de cran
régulier dans une plage en minutes qui se trouve
dans une partie sensiblement centrale d'une plage
de déplacement dudit papillon (4) où ledit dispositif
de détection de la position de référence (17) délivre
un signal de détection de position de référence en
entraînement normal.

6. Dispositif d'étranglement d'admission pour un mo-
teur selon la revendication 5, dans lequel ledit dis-
positif de détection de la position de référence (17)
détecte une position grand ouvert dudit papillon (4),
comme position de référence.
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