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Description

TECHNICAL FIELD

[0001] The present invention relates to an engine gen-
erator and particularly to an engine generator capable of
making efficient use of the engine power to produce a
surplus of output with relation to greater load.

BACKGROUND

[0002] It has widely been known to have a portable or
mobile electric power source, such as an alternating cur-
rent generator driven by an engine, equipped with an
inverter apparatus for stabilizing its output voltage. A
common engine generator includes a governor for con-
trolling the number of revolutions of the engine by carry-
ing out proportional, integral, and differential (PID) oper-
ations of a voltage corresponding to a deviation in the
actual number of engine revolutions from the target value
and determining the supply of fuel from the result of the
operations. For example, the applicants of this invention,
have developed and proposed a technique for monitoring
a surplus of the electricity output of an engine generator
equipped with a governor and determining the throttle
opening for controlling the revolutions of engine to main-
tain a proper rate of the surplus of the electricity output
(Japanese Patent Laid-open Heisei 11-308896).
[0003] When its maximum output is desired, the engine
generator may operate with its throttle fully opened. If the
load is increased during the full power operation, it will
be an overload to the engine which is thus declined in
the number of revolutions while running with the throttle
fully opened. As the engine is declined in the power out-
put, its driving force against the load will drop down. The
drop down of the driving force may result in stalling of
the engine.
[0004] For avoiding such an adverse effect, it is desired
to open the throttle not fully for operation but with some
redundancy. Without full throttle opening, the engine can
hardly be operated at substantially its maximum power.
Also, the engines tend to be overloaded at a specific
range of revolutions depending on their types or may
have biased characteristics for being overloaded at high
temperatures.
[0005] Further background is disclosed in US
5,625,276, on which the two-part form of the independent
claims is based. This document discloses a generator
which includes a control system for regulating the output
of the generator. The generator, such as a permanent
magnet generator, includes multiple windings. For high
current applications, the windings are connected in par-
allel. For high voltage applications, each three-phase set
of windings is connected in series. The various windings
may be selectively and individually activated by the con-
trol system to achieve a desired output current or voltage.

SUMMARY

[0006] It is an object of the present invention to provide
an engine generator which can operate at substantially
its maximum power even when the load is relatively great.
[0007] The present invention provides an engine gen-
erator according to Claim 1, and an engine generator
according to Claim 3. Optional features are set out in the
dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

Fig. 1 is a functional block diagram of a primary part
of an engine revolution controller according to one
embodiment of the present invention;
Fig. 2 is a functional block diagram showing an en-
gine generator of the embodiment of the present in-
vention;
Fig. 3 is a circuitry diagram showing a voltage wave-
form detector;
Fig. 4 is a block diagram schematically showing an
arrangement of the engine revolution controller;
Fig. 5 is a block diagram showing a fuel supply con-
troller;
Fig. 6 illustrates an example of a table installed in an
output voltage setter;
Fig. 7 illustrates a relationship between the throttle
opening θTH (a controlled level of the opening) and
an apparent output of the generator;
Fig. 8 illustrates an example of the throttle opening
θTH (a controlled level of the opening) representing
a reference for judgment of an overload range;
Fig. 9 illustrates a relationship between the throttle
opening θTH and the apparent output of the gener-
ator; and
Fig. 10 is a block diagram showing a controlling ac-
tion for decreasing a reference throttle opening
θTHOL when an engine overheating is detected.

DESCRIPTION OF EMBODIMENTS

[0009] There is described in the following a first engine
generator which has an engine, a generator driven by
the engine, and a throttle controlling means for controlling
the throttle opening in the engine so that the output volt-
age of the generator converged to a predetermined target
value, wherein an output voltage decreasing range which
corresponds to a predetermined scale of the opening is
assigned within a controllable range of the throttle open-
ing, and when the throttle opening control comes into the
output voltage decreasing range, the output voltage of
the generator is made to decreased.
[0010] The first engine generator may have the feature
of an opening setting value provided from the throttle
controlling means for controlling the throttle opening be-
ing arranged indicative of a load in the throttle opening
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controllable range, and when the throttle opening control
comes into the output voltage decreasing range, the out-
put voltage being made to decrease to a level determined
by the opening setting value.
[0011] There is also described in the following a sec-
ond engine generator which has a throttle controlling
means for controlling the throttle opening in the engine
according to a control data which is determined that the
output voltage of the generator converged to a predeter-
mined target value, wherein an output voltage decreasing
range is assigned to exceed a controllable range of the
throttle opening, and when the throttle opening control
comes into the output voltage decreasing range, the out-
put voltage of the generator is made to decreased in re-
sponse to the control data which is arranged indicative
of the output voltage decreasing range.
[0012] The second engine generator may have the fea-
ture of the output voltage decreasing range being as-
signed extending to the controllable range of the throttle
opening.
[0013] The second engine generator may additionally
or alternatively have the second feature of the control
data provided from the throttle controlling means for con-
trolling the throttle opening being an opening setting val-
ue which is arranged indicative of a load in both the throt-
tle opening controllable range and the range exceeding
the throttle opening controllable range, and when the
throttle opening control comes into the output voltage
decreasing range, the output voltage being made to de-
crease in response to the opening setting value.
[0014] According to the above-described engine gen-
erators, as the output voltage of the generator is made
to decrease at the predetermined output voltage de-
creasing range, the load to the engine can be lowered.
Particularly according to the first engine generator, the
output voltage decreasing range is assigned within the
controllable range of the throttle opening. According to
the second engine generator, the output voltage decreas-
ing range is assigned to exceed the controllable range
of the throttle opening. According to the optional feature
of the first engine generator or the second feature of the
second engine generator, the output voltage decreasing
range allows the output voltage to be controlled in re-
sponse to the throttle opening setting which is indicative
of the load; the greater the throttle opening, the lower the
output voltage is made to decrease; this allows the load
to be decreased by a level which is equal to a change
expressed by the throttle opening setting value. Accord-
ing to the first feature of the second engine generator,
the output voltage decreasing range is extended from
the throttle opening controllable range to the extra range
exceeding the throttle opening controllable range, thus
allowing the throttle opening control to be smoothly car-
ried out between the two ranges.
[0015] The output voltage decreasing range may be
shifted to its less loaded side determined by the throttle
opening setting when the engine runs at a predetermined
lower number of revolutions. This allows the load to be

lowered at the range where the number of engine revo-
lutions is small. This also allows the overload to be de-
tected at an earlier stage of the operation and the load
to be decreased at higher control stability.
[0016] The output voltage decreasing range may be
shifted to its less loaded side determined by the throttle
opening setting when the engine is overheated. This al-
lows the load to be lowered before the overheating results
in overloading. This also allows the overload to be de-
tected at an earlier stage of the operation and the load
to be decreased at higher control stability.
[0017] Embodiments of the present invention will be
described in more detail referring to the relevant draw-
ings. Fig. 2 is a block diagram showing an arrangement
of an inverter apparatus of the embodiment of the present
invention. A generator 100 includes a rotor driven by an
engine E and a stator (rotor and stator are not shown).
The stator has a three-phase output winding 1 and a sin-
gle-phase auxiliary winding 1a wound thereon. The en-
gine E is equipped with a throttle valve TH and a stepping
motor M for driving the throttle valve TH.
[0018] The rotor in the generator 100 has multi-pole
permanent magnets and when driven by the engine E,
causes the three-phase output winding 1 to generate an
alternating current at a frequency determined by the
number of revolutions of the engine E. The alternating
current output of the three-phase output winding 1 is then
transferred to a direct current source circuit or converter
2 where it is converted into a direct current form. The
direct current output of the converter 2 is transferred to
a switching device or inverter 3 where it is converted into
an alternating current at a predetermined frequency by
the action of an FET bridge circuit. The alternating current
from the inverter 3 is received by a lowpass filter 4 (L-C
lowpass) where its low frequency component (a commer-
cial frequency range in this embodiment) is filtered out
for providing an alternating current output with a com-
mercial frequency.
[0019] The engine E, the converter 2, the inverter 3,
and the lowpass filter 4 constitute a power unit 111 which
is controlled by a control unit 110. The control unit 110
includes a 32-bit central processing unit (CPU) 5 which
carries out overall processing actions at 32 MHz. The
CPU 5 is timed with a reference clock signal of output
pulses from a quarts oscillator 16. A constant voltage
supply 17 serves as a power source of the control unit
110 for converting the output of the auxiliary winding 1a
into a constant voltage.
[0020] Data required for operations in the CPU 5 are
supplied from the following detectors. A revolution de-
tector 6 is provided for measuring the number of revolu-
tions of the engine E from the alternating current output
of the auxiliarywinding 1a. Provided as means for detect-
ing the state of the power unit 111 are a voltage detector
7 for measuring the direct current output of the converter
2, a current detector 8 for measuring the output current
of the inverter 3, a voltage waveform detector 9 for meas-
uring the waveform of the voltage output of the inverter

3 4 



EP 1 289 117 B1

4

5

10

15

20

25

30

35

40

45

50

55

3, and a temperature detector 10 for measuring the tem-
perature of the inverter 3. In addition, a peak current lim-
iter 11 for protecting the inverter 3 from over-current.
[0021] The converter 2 incorporates a rectifier circuit
which has thyristors (SCR) connected in a bridge pattern.
Accordingly, the control unit 110 includes an SCR driver
12 for controlling gate signals of the thyristors, an FET
driver 13 acting as a switching circuit for controlling the
FET of each arm of the bridge circuit in the inverter 3, a
motor driver 14 for controlling the stepping motor M to
determine the opening of the throttle TH, and an LED
driver 15 for driving LEDs for data display. In response
to the detected data supplied with the detectors 6, 7, 8,
9, and 10, the CPU 5 generates command signals to the
drivers 12, 13, 14, and 15.
[0022] The SCR driver 12 is supplied with a command
for controlling the conduction angle on the thyristors to
maintain the direct current voltage output of the voltage
detector 7 at a predetermined level. In response to the
command, the SCR driver 12 determines the conduction
angle on the thyristors in the converter 2. As the load
increases, the direct current output of the converter 2 is
declined. Even when the load increases, the direct cur-
rent voltage can be maintained at the predetermined level
by increasing the conduction angle on the thyristors. The
conduction angle on the thyristors relates to a surplus of
the output of the generator 100 against the load. When
the conduction angle is controlled to a desired degree by
the number of engine revolutions, the generator 100 can
produce an output with generous surplus . In other words,
the number of revolutions of the engine E is determined
so as to maintain the conduction angle at a desired de-
gree.
[0023] The CPU 5 provides the motor driver 14 with a
command for adjusting the number of revolutions detect-
ed by the revolution detector 6 to a desired level. In re-
sponse to the command from the CPU 5, the motor driver
14 drives the stepping motor M to determine the throttle
opening. This action increases the number of revolutions
of the engine E when the load increases so that the con-
duction angle on the thyristors in the converter 2 remains
at a desired degree .
[0024] The CPU 5 includes a sine wave generating
means for generating a reference sine wave signal at a
given frequency (e.g. a commercial frequency) and a
pulse width modulating means for pulse width modulating
the reference sine wave signal to produce a PWM signal.
Also, the CPU 5 has a correction signal calculating means
arranged responsive to the wave signal received from
the voltage waveform detector 9 for calculating a correct-
ed form of the reference sine wave signal whereby the
output of the lowpass filter 4 can exhibit a desired sine
waveform containing neither distortion nor offset compo-
nent.
[0025] The FET driver 13 includes a switching control
circuit arranged responsive to the PWM signal for switch-
ing the FETs in the inverter 3. In response to the PWM
signal received from the CPU 5, the FET driver 13 switch-

es the FETs.
[0026] The CPU 5 also has a breaker function for stop-
ping the output when the current measurement detected
by the current detector 8 exceeds a predetermined level
for a predetermined period of time. When the tempera-
ture measured by the temperature detector 10 is higher
than a reference level determined for protection of the
FETs in the inverter 3, the CPU 5 stops generator 100
to provide the power output.
[0027] Fig. 3 is a circuitry diagram showing an arrange-
ment of the voltage waveform detector 9. The voltage
waveform detector 9 comprises a detector circuit 90 in-
cluding two pairs of voltage-divider resistors R1, R2 and
R3, R4 and a capacitor C1 and a differential amplifier 91.
The output voltage from the inverter 3 is received by the
detector circuit 90 where its carrier frequency component
is removed and its resultant waveform of alternating cur-
rent becomes similar to the output waveform of the low-
pass filter 4. The alternating current output is amplified
by the differential amplifier 91 and then transferred to the
CPU 5 where it is compared with the reference sine wave
signal to detect the presence of distortion or offset com-
ponent.
[0028] Fig. 4 is a block diagram showing an arrange-
ment of the engine revolution controller. Components
which are either identical or similar to those of Fig. 2 are
denoted by the same numerals as those of Fig. 2. The
output side of the inverter 3 is connected to an external
electrical load L. The number of revolutions of the engine
E is controlled so that the conduction angle of thyristors
in the converter 2 is kept at a predetermined degree. A
measurement of the output voltage of the converter 2
detected by the voltage detector 7 is transferred to a com-
parator 18. The comparator 18 compares between the
output voltage (a real measurement) and the target volt-
age (e.g. 170 V) to determine and release a difference
of the output voltage. A thyristor driver circuit or SCR
driver 12 controls the conduction angle of the thyristors
in the converter 2 by a known appropriate manner. A fuel
supply controller 30 examines the conduction angle of
the thyristors from a driving signal which has been dis-
patched from the SCR driver 12 to the converter 2 and
determines a number of pulses which is then fed to the
stepping motor M for correcting the conduction angle to
a predetermined degree.
[0029] Fig. 5 is a block diagram showing a function of
the fuel flow controller 10. A thyristor conduction angle
detector 101 detects the conduction angle on the basis
of a control signal supplied from the thyristor (SCR) driver
circuit 12 to the converter 2. The conduction angle is con-
tinuously measured at predetermined periods to have an
average. The average conduction angle may preferably
be determined from a moving average of consecutive
data (e.g. of 10 times).
[0030] The average conduction angle determined by
the thyristor conduction angle detector 101 is then sup-
plied to a deviation detector 102 for detecting a deviation
from the target conduction angle. The deviation is used
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to judge whether or not the generator 100 runs with ample
margins or surplus of its output. For that purpose, the
target conduction angle may be set to 80 percent. It is
preferred that the target conduction angle is hysteretic
as in a common control parameter. The target conduction
angle may be a fixed value or may be varied depending
on the temperature of the engine 2. For example, when
the temperature of the engine 2 is low, the target con-
duction angle is set at a small degree. In this manner,
the engine E is favorably controlled in the revolution so
that the deviation detected by the deviation detector 102
is zero and can thus be maintained in its generous state.
[0031] A target revolution updating block 103 is re-
sponsive to the deviation received from the deviation de-
tector 102 to generate and deliver an engine revolution
adjustment.
[0032] A target revolution storage 104 adds the engine
revolution adjustment received from the target revolution
updating block 103 to the target revolution, which has
been saved therein, in order to have a new target revo-
lution. The target revolution is updated while not depart-
ing from the range of engine revolution between maxi-
mum and minimum which has been determined by a max-
imum/minimum revolution setting block 105. More par-
ticularly, in case that the target revolution calculated by
adding the engine revolution adjustment departs from
the range, the maximum or minimum of the range is as-
signed as a new target revolution. The minimum range
is used because the conduction angle of the thyristors
particularly at a lower rate of the revolution may be sus-
ceptible to every small change in the revolution. As such
drawback is avoided, the stable revolution of the engine
can be ensured without or with a small load.
[0033] A revolution detector 6 detects the revolution of
the generator 100. A control calculator 107 calculates a
control, which suppresses the deviation of the real rev-
olution from the target revolution to zero, from the real
revolution received from the revolution detector 106 and
the target revolution read out from the target revolution
storage 104, using a known appropriate method (for ex-
ample, proportion, integral, and differential calculation).
A throttle controller 108 includes a stepping motor M and
generates a train of pulses for driving the stepping motor
M corresponding to the control received from the control
calculator 107. The stepping motor M rotates in response
to the pulses to change the throttle opening.
[0034] When the throttle valve TH is opened at almost
its full scale during the operation, its opening hardly re-
sponds to any greater load and may fail to maintain the
number of engine revolutions. Hence, the number of rev-
olutions of the engine can be determined by controlling
the opening of the throttle valve TH while the throttle ac-
tion is within its controllable range. On the other hand,
once the engine control through the throttle opening con-
trol is out of the controllable range, the output voltage of
the inverter 3 can be controlled or suppressed to maintain
the number of engine revolutions thus increasing the ap-
parent output.

[0035] Fig. 1 is a functional block diagram showing a
primary part of the controller for maintaining the number
of engine revolutions . A throttle opening detector 19 is
provided for detecting the throttle opening θTH from the
number of pulses which has been dispatched as an open-
ing setting value from the throttle controller 108 to the
motor M. More particularly, the throttle opening detector
19 sets the controllable range of the throttle opening θTH
to a level greater than the actual full opening scale for
detecting any opening setting for greater than the full
opening scale. Inpractice, the maximum number of rev-
olutions to be saved in the target revolution number stor-
age 104 (Fig. 5) is increased and in case of overloading,
an opening setting for opening the throttle to a level (e.
g. 115 %) greater than the full opening scale can be re-
leased by the throttle controller 108.
[0036] An output voltage setting section 20 contains a
table (described later in more detail) where output voltage
settings corresponding to the throttle opening θTH are
stored and can release one of the output voltage settings
depending on the level of the throttle opening θTH re-
ceived. The output voltage setting is then received by a
correction signal generator 21 for generating a correction
signal of PWM format which is inputted to the inverter 3.
[0037] Meanwhile, the voltage waveform signal detect-
ed by the voltage waveform detector 9 is A/D converted
and inputted to the correction signal generator 21. The
correction signal generator 21 compares the voltage
waveform signal with a sine wave reference signal (e.g.
at a commercial power supply frequency) received from
a sine wave output section 22 to determine a sine wave
correction signal.
[0038] The sine wave correction signal of the correc-
tion signal generator 21 is decided for allowing the output
voltage of the inverter 3 to be governed by the output
voltage setting received from the output voltage setting
section 20. The sine wave correction signal is then input-
ted to the pulse width modulator 23 where a PWM signal
is generated and supplied to the FET driver 13.
[0039] Fig. 6 illustrates an example of the table stored
in the output voltage setting section 20. As apparent,
when the throttle opening θTH is not higher than 100 %
or the full scale, the output voltage setting can be main-
tained at 100 % of the rated level. When the throttle open-
ing θTH exceeds 100 % or comes into its overload range,
the output voltage setting is gradually declined. It is preset
that the output voltage is 70 % of the rated level when
the throttle opening θTH is 115 %.
[0040] As the output voltage of the inverter 3 is con-
trolled at an extra range exceeding the full scale of the
throttle opening, the load to the engine is lowered and
the engine can not be overloaded. Accordingly, the en-
gine can continuously run at substantially its maximum
power with the throttle TH being fully opened while its
number of revolution remains not declined.
[0041] Fig. 7 illustrates the relationship between the
throttle opening θTH (a controlled level of the throttle
opening) detected by the throttle opening detector 19 and
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an apparent power output of the generator. The actual
throttle opening θTH generally corresponds to the con-
trolled level of the throttle opening when the throttle open-
ing θTH stays not greater than 100 %. As shown, the
apparent output is also increased substantially propor-
tional to the actual throttle opening θTH. As the throttle
opening θTH approaches close to the 100 %, the in-
crease of the apparent output becomes slow. When the
controlled throttle opening θTH exceeds 100 % (with the
actual throttle opening remaining at 100 %), the apparent
output is increased due to decrease of the output voltage.
[0042] The decrease of the output voltage may be as-
signed not in the extra range exceeding the full scale of
the throttle opening but extending to the overload range
from the throttle controllable range. This allows any shift
to be smoothed between the normal load range with throt-
tle control and the overload range without throttle control.
[0043] According to the above procedure, the output
voltage is made to decreased through judging that the
engine is overloaded when the throttle opening θTH ex-
ceeds 100 %, thus allowing no declination in the power
output of the engine. The judgment for overloading may
be determined not when the throttle opening θTH ex-
ceeds 100 % but by the reference throttle opening θTHOL
(a reference level of the throttle opening) changing in
relation to the number of engine revolutions.
[0044] For example, the torque of the engine is rela-
tively high at a higher ranges of revolutions but low at a
lower range of revolutions (2500 to 3000 rpm). The low
torque may result in stalling of the engine at a lower range
of revolutions. Such an unwanted stalling result can be
avoided by decreasing the output voltage and thus in-
creasing the power output of the engine. More specifi-
cally, the engine is set with the reference throttle opening
θTHOL arranged small at the lower range of revolutions
and great at the higher range of revolutions. The number
of revolutions of the engine is detected by the revolution
number detector 6.
[0045] Fig. 8 illustrates a profile of the throttle opening
θTH (a controlled level of the throttle opening) changing
in relation to the number of engine revolutions for iden-
tifying the overload range. In the profile, the reference
throttle opening θTHOL is 70 % when the number of en-
gine revolutions is not higher than 3000 rpm. When its
opening θTH is not higher than 70 %, the throttle is con-
trolled to determine the power output of the engine. When
the throttle opening θTH is higher than 70 %, the output
voltage of the inverter 3 is made to decreased to inhibit
decrease in the number of engine revolutions.
[0046] While the number of engine revolutions ranges
from 3000 rpm to 5000 rpm, the reference throttle open-
ing θTHOL is increased from 70 % to 100 % in proportion
to the increase of the number of revolutions. It is then
judged that the engine is overloaded when the throttle
opening θTH is 100 % or fully opened at the extra range
where the number of engine revolutions is higher than
5000 rpm.
[0047] Fig. 9 illustrates the relationship between the

throttle opening θTH and the apparent output of the gen-
erator when the reference throttle opening θTH is
changed in response to the number of engine revolutions.
The actual throttle opening θTH corresponds to a con-
trolled level of the throttle opening when it is smaller than
the reference throttle opening θTHOL determined by the
number of revolutions . As the actual throttle opening θTH
approaches the reference throttle opening θTHOL, the
increase in the apparent output of the generator becomes
slow down. Yet, the apparent output increases substan-
tially proportional to the actual throttle opening θTH. Fi-
nally, when the controlled level of the throttle opening
θTH exceeds the respective reference throttle opening
θTHOL, the apparent output is increased by declining the
output voltage.
[0048] The reference throttle opening θTHOL is not
limited to a variable which changes with the number of
engine revolutions but may arbitrarily be a fixed value.
For example, when the reference throttle opening θTHOL
is set to not higher than 100 % to limit the throttle con-
trolling range, the engine can be used without being over-
loaded.
[0049] Also, the reference throttle opening θTHOL may
be modified to a lower level depending on the tempera-
ture of the engine E. When the engine is substantially
overheated, its overheated condition can be eliminated
by lowering the load. The temperature of the engine is
measured by the temperature detector 10.
[0050] Fig. 10 is a block diagram showing a control
function of modifying the reference throttle opening
θTHOL to a lower level when the engine is overheated.
Components denoted by the same numeral are the same
or similar components as those of Figs. 1 and 2. The
throttle opening θTH is detected by the throttle opening
detector 19 and corrected to a higher level; i.e. the ref-
erence throttle opening θTHOL is moved to low. In action,
the temperature of the engine is measured by the tem-
perature detector 10 and transferred to the overheat de-
tector 24 where it is compared with a reference overheat
temperature to determine whether the engine is over-
heated or not. When it is judged that the engine is over-
heated, a throttle opening correction value is read out
from the correction data storage 25 and inputted to the
adder 26. In the adder 26, the throttle opening correction
setting is added to a measurement of the throttle opening
θTH detected by the throttle opening detector 19. A re-
sultant sum of the throttle opening θTH is used by the
output voltage setter 20 for reading out an output voltage
setting which corresponds to the sum. The output voltage
setting read out is then transferred to the correction signal
generator 21. Accordingly, as overloading is detected at
a lower level of the throttle opening θTH than when the
engine is actually overheated, the output voltage can be
decreased.
[0051] Although the embodiment is intended to carry
out the throttle control on a gasoline engine, the present
invention may be applied to and thus cover any throttle
valve equivalent control mechanism, such as a gas fuel
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supplying apparatus for a mixer in a gas engine or a fuel
feeding control rack in a diesel engine, with equal suc-
cess.
[0052] The embodiments of the present invention set
forth above allow the output voltage of a generator to be
controlled to a lower level at the output voltage decreas-
ing range which covers a throttle opening controlled
range and/or a range exceeding the throttle opening con-
trolled range.
[0053] As described above, assigning the load de-
creasing range within the controllable range of the throttle
opening allows the engine to be operated in considera-
tion of its characteristic that the torque is short in a lower
number of the revolutions, thus inhibiting no slow down
under any overload.
[0054] Making the load decrease in the range exceed-
ing the throttle opening controllable range or the overload
range allows the engine to be held at substantially a max-
imum number of its revolutions during the operation.
[0055] Making the controllable range of the throttle
opening smoothly related to the load decreasing range
determined by the output voltage drop allows the engine
to be steadily controlled in the number of revolutions.

Claims

1. An engine generator having:

an engine (E);
a generator (100) driven by the engine (E);
a converter (2) arranged to convert an AC cur-
rent generated by the generator (100) into a DC
current, a throttle controlling means (M) for con-
trolling the throttle opening in the engine (E) so
that the output voltage of the generator (100)
converges to a predetermined target value;
an inverter (3) comprising a FET bridge circuit
that is operable to convert the DC current from
the converter (2) into a second AC current;
a FET driver (13) arranged to switch FETs in the
FET bridge circuit of the inverter (3); and
characterised by
a control unit (102) configured to store output
voltage settings in association with respective
throttle opening values, and to control the FET
driver (13) to switch the FETs in accordance with
an output voltage setting corresponding to a re-
ceived throttle opening value such that, when
the throttle opening control comes into an output
voltage decreasing range, which corresponds
to a predetermined scale of the opening that is
within a controllable range of the throttle open-
ing, the output voltage of the generator (100) is
made to decrease.

2. An engine generator according to claim 1, wherein
an opening setting value provided from the throttle

controlling means (M) for controlling the throttle
opening is arranged indicative of a load in the throttle
opening controllable range, and
the control unit (102) is configured to control the FET
driver (13) to switch the FETs such that, when the
throttle opening control comes into the output voltage
decreasing range, the output voltage is made to de-
crease to a level determined by the opening setting
value.

3. An engine generator having:

an engine (E); a generator (100) driven by the
engine (E);
a converter (2) arranged to convert an AC cur-
rent generated by the generator (100) into a DC
current, a throttle controlling means (M) for con-
trolling the throttle opening in the engine (E) ac-
cording to a control data which is determined
that the output voltage of the generator (100)
converges to a predetermined target value;
an inverter (3) comprising a FET bridge circuit
that is operable to convert the DC current from
the converter (2) into a second AC current;
a FET driver (13) arranged to switch FETs in the
FET bridge circuit of the inverter (3); and char-
acterised by a control unit (102) configured to
store output voltage settings in association with
respective throttle opening values, and to con-
trol the FET driver (13) to switch the FETs in
accordance with an output voltage setting cor-
responding to a received throttle opening value
such that, when the throttle opening control
comes into an output voltage decreasing range,
which exceeds a controllable range of the throt-
tle opening, the output voltage of the generator
(100) is made to decrease in response to the
control data which is indicative of the output volt-
age decreasing range.

4. An engine generator according to claim 3, wherein
the output voltage decreasing range extends to the
controllable range of the throttle opening.

5. An engine generator according to claim 3 or 4,
wherein
the control data provided from the throttle controlling
means (M) for controlling the throttle opening is an
opening setting value which is arranged indicative
of a load in both the throttle opening controllable
range and the range exceeding the throttle opening
controllable range, and
the control unit (102) is configured to control the FET
driver (13) to switch the FETs such that, when the
throttle opening control comes into the output voltage
decreasing range, the output voltage is made to de-
crease in response to the opening setting value.
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6. An engine generator according to claim 2 or 5,
wherein the output voltage decreasing range is shift-
ed to its less loaded side determined by the throttle
opening setting value when the number of engine
revolutions remains low.

7. An engine generator according to claim 2 or 5,
wherein the output voltage decreasing range is shift-
ed to its less loaded side determined by the throttle
opening setting value when the engine is overheat-
ed.

Patentansprüche

1. Motorgenerator, aufweisend:

einen Motor (E);
einen von dem Motor (E) angetriebenen Gene-
rator (100);
einen Wandler (2), der angeordnet ist, um einen
von dem Generator (100) erzeugten Wechsel-
strom in einen Gleichstrom umzuwandeln,
ein Drosselregelmittel (M) zum Regeln der Dros-
selöffnung in dem Motor (E), so dass die Aus-
gangsspannung des Generators (100) gegen ei-
nen vorbestimmten Zielwert konvergiert;
einen Umrichter (3), der eine FET-Brücken-
schaltung umfasst, die betreibbar ist, um den
Gleichstrom von dem Wandler (2) in einen zwei-
ten Wechselstrom umzuwandeln;
einen FET-Treiber (13), der angeordnet ist, um
FETs in der FET-Brückenschaltung des Umrich-
ters (3) umzuschalten; und
gekennzeichnet durch
eine Regelungseinheit (102), die konfiguriert ist,
um Ausgangsspannungseinstellungen in Zu-
sammenhang mit jeweiligen Drosselöffnungs-
werten zu speichern und um den FET-Treiber
(13) zu regeln, um die FETs in Übereinstimmung
mit einer Ausgangsspannungseinstellung, die
einem empfangenen Drosselöffnungswert ent-
spricht, derart umzuschalten, dass wenn die
Drosselöffnungsregelung in einen Ausgangs-
spannungsverringerungsbereich kommt, der ei-
ner vorbestimmten Skalierung der Öffnung ent-
spricht, die innerhalb eines regelbaren Bereichs
der Drosselöffnung liegt, die Ausgangsspan-
nung des Generators (100) verringert wird.

2. Motorgenerator nach Anspruch 1, wobei
ein Öffnungseinstellungswert, der von dem Drossel-
regelmittel (M) zum Regeln der Drosselöffnung be-
reitgestellt wird, eine Last in dem regelbaren Bereich
der Drosselöffnung anzeigend angeordnet ist, und
die Regelungseinheit (102) konfiguriert ist, um den
FET-Treiber (13) zu regeln, um die FETs derart um-
zuschalten, dass wenn die Drosselöffnungsrege-

lung in den Ausgangsspannungsverringerungsbe-
reich kommt, die Ausgangsspannung auf ein Niveau
verringert wird, das von dem Öffnungseinstellungs-
wert bestimmt wird.

3. Motorgenerator, aufweisend:

einen Motor (E);
einen von dem Motor (E) angetriebenen Gene-
rator (100);
einen Wandler (2), der angeordnet ist, um einen
von dem Generator (100) erzeugten Wechsel-
strom in einen Gleichstrom umzuwandeln,
ein Drosselregelmittel (M) zum Regeln der Dros-
selöffnung in dem Motor (E) gemäß einem Re-
gelungsdatum, das derart bestimmt ist, dass die
Ausgangsspannung des Generators (100) ge-
gen einen vorbestimmten Zielwert konvergiert;
einen Umrichter (3), der eine FET-Brücken-
schaltung umfasst, die betreibbar ist, um den
Gleichstrom von dem Wandler (2) in einen zwei-
ten Wechselstrom umzuwandeln;
einen FET-Treiber (13), der angeordnet ist, um
FETs in der FET-Brückenschaltung des Umrich-
ters (3) umzuschalten; und
gekennzeichnet durch
eine Regelungseinheit (102), die konfiguriert ist,
um Ausgangsspannungseinstellungen in Zu-
sammenhang mit jeweiligen Drosselöffnungs-
werten zu speichern und um den FET-Treiber
(13) zu regeln, um die FETs in Übereinstimmung
mit einer Ausgangsspannungseinstellung, die
einem empfangenen Drosselöffnungswert ent-
spricht, derart umzuschalten, dass wenn die
Drosselöffnungsregelung in einen Ausgangs-
spannungsverringerungsbereich kommt, der ei-
nen regelbaren Bereich der Drosselöffnung
übersteigt, die Ausgangsspannung des Gene-
rators (100) in Reaktion auf das Regelungsda-
tum, das den Ausgangsspannungsverringe-
rungsbereich anzeigt, verringert wird.

4. Motorgenerator nach Anspruch 3, wobei der
Ausgangsspannungsverringerungsbereich sich in
den regelbaren Bereich der Drosselöffnung er-
streckt.

5. Motorgenerator nach Anspruch 3 oder 4, wobei
das Regelungsdatum, das von dem Drosselregel-
mittel (M) zum Regeln der Drosselöffnung bereitge-
stellt wird, ein Öffnungseinstellungswert ist, der eine
Last sowohl in dem regelbaren Bereich der Drossel-
öffnung als auch in dem Bereich, der den regelbaren
Bereich der Drosselöffnung übersteigt, anzeigend
angeordnet ist, und
die Regelungseinheit (102) konfiguriert ist, um den
FET-Treiber (13) zu regeln, um die FETs derart um-
zuschalten, dass wenn die Drosselöffnungsrege-
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lung in den Ausgangsspannungsverringerungsbe-
reich kommt, die Ausgangsspannung in Reaktion
auf den Öffnungseinstellungswert verringert wird.

6. Motorgenerator nach Anspruch 2 oder 5, wobei der
Ausgangsspannungsverringerungsbereich auf sei-
ne weniger belastete Seite verschoben wird, die von
dem Öffnungseinstellungswert der Drossel be-
stimmt wird, wenn die Anzahl der Motorumdrehun-
gen gering bleibt.

7. Motorgenerator nach Anspruch 2 oder 5, wobei der
Ausgangsspannungsverringerungsbereich auf sei-
ne weniger belastete Seite verschoben wird, die von
dem Öffnungseinstellungswert der Drossel be-
stimmt wird, wenn der Motor überhitzt.

Revendications

1. Groupe électrogène ayant :

un moteur (E) ;
un générateur (100) piloté par le moteur (E) ;
un convertisseur (2) agencé pour convertir un
courant alternatif généré par le générateur (100)
en un courant continu,
un moyen de commande de papillon des gaz
(M) pour commander l’ouverture de papillon des
gaz dans le moteur (E) de sorte que la tension
de sortie du générateur (100) converge vers une
valeur cible prédéterminée ;
un onduleur (3) comprenant un circuit à pont à
FETs qui est utilisable pour convertir le courant
continu issu du convertisseur (2) en un second
courant alternatif ;
un pilote de FETs (13) agencé pour commuter
des FETs dans le circuit à pont à FETs de l’on-
duleur (3) ; et
caractérisé par
une unité de commande (102) configurée pour
stocker des réglages de tension de sortie en as-
sociation avec des valeurs d’ouverture de pa-
pillon des gaz respectives, et pour commander
le pilote de FETs (13) pour commuter les FETs
en fonction d’un réglage de tension de sortie cor-
respondant à une valeur d’ouverture de papillon
des gaz reçue de sorte que, lorsque la comman-
de d’ouverture de papillon des gaz entre dans
une plage de diminution de tension de sortie,
qui correspond à une échelle prédéterminée de
l’ouverture qui se trouve dans une plage com-
mandable de l’ouverture de papillon des gaz, la
tension de sortie du générateur (100) est ame-
née à diminuer.

2. Groupe électrogène selon la revendication 1, dans
lequel

une valeur de réglage d’ouverture fournie à partir du
moyen de commande de papillon des gaz (M) pour
commander l’ouverture de papillon des gaz est dis-
posée indicatrice d’une charge dans la plage com-
mandable d’ouverture de papillon des gaz, et
l’unité de commande (102) est configurée pour com-
mander le pilote de FETs (13) pour commuter les
FETs de sorte que, lorsque la commande d’ouver-
ture de papillon des gaz entre dans la plage de di-
minution de tension de sortie, la tension de sortie est
amenée à diminuer jusqu’à un niveau déterminé par
la valeur de réglage d’ouverture.

3. Groupe électrogène ayant :

un moteur (E) ;
un générateur (100) piloté par le moteur (E) ;
un convertisseur (2) agencé pour convertir un
courant alternatif généré par le générateur (100)
en un courant continu,
un moyen de commande de papillon des gaz
(M) pour commander l’ouverture de papillon des
gaz dans le moteur (E) en fonction de données
de commande qui sont déterminées que la ten-
sion de sortie du générateur (100) converge vers
une valeur cible prédéterminée ;
un onduleur (3) comprenant un circuit à pont à
FETs qui est utilisable pour convertir le courant
continu issu du convertisseur (2) en un second
courant alternatif ;
un pilote de FETs (13) agencé pour commuter
des FETs dans le circuit à pont à FETs de l’on-
duleur (3) ; et
caractérisé par
une unité de commande (102) configurée pour
stocker des réglages de tension de sortie en as-
sociation avec des valeurs d’ouverture de pa-
pillon des gaz respectives, et pour commander
le pilote de FETs (13) pour commuter les FETs
en fonction d’un réglage de tension de sortie cor-
respondant à une valeur d’ouverture de papillon
des gaz reçue de sorte que, lorsque la comman-
de d’ouverture de papillon des gaz entre dans
une plage de diminution de tension de sortie,
qui excède une plage commandable de l’ouver-
ture de papillon des gaz, la tension de sortie du
générateur (100) est amenée à diminuer en ré-
ponse aux données de commande qui sont in-
dicatrices de la plage de diminution de tension
de sortie.

4. Groupe électrogène selon la revendication 3, dans
lequel la plage de diminution de tension de sortie
s’étend à la plage commandable de l’ouverture de
papillon des gaz.

5. Groupe électrogène selon la revendication 3 ou 4,
dans lequel
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les données de commande fournies à partir du
moyen de commande de papillon des gaz (M) pour
commander l’ouverture de papillon des gaz est une
valeur de réglage d’ouverture qui est disposée indi-
catrice d’une charge à la fois dans la plage comman-
dable d’ouverture de papillon des gaz et dans la pla-
ge excédant la plage commandable d’ouverture de
papillon des gaz, et
l’unité de commande (102) est configurée pour com-
mander le pilote de FETs (13) pour commuter les
FETs de sorte que, lorsque la commande d’ouver-
ture de papillon des gaz entre dans la plage de di-
minution de tension de sortie, la tension de sortie est
amenée à diminuer en réponse à la valeur de réglage
d’ouverture.

6. Groupe électrogène selon la revendication 2 ou 5,
dans lequel la plage de diminution de tension de sor-
tie est décalée vers son côté le moins chargé déter-
miné par la valeur de réglage d’ouverture de papillon
des gaz lorsque le nombre de révolutions de moteur
reste faible.

7. Groupe électrogène selon la revendication 2 ou 5,
dans lequel la plage de diminution de tension de sor-
tie est décalée vers son côté le moins chargé déter-
miné par la valeur de réglage d’ouverture de papillon
des gaz lorsque le moteur est surchauffé.
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