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(57) ABSTRACT 

A vehicular AC generator comprises a resistor for ground 
one-phase output terminal in an armature coil, a switch 
means for connecting and disconnecting at least one-phase 
output terminal out of the other phases of the armature coil 
to and from the ground, and a control unit for controlling the 
sWitch means. The switch means is controlled ON and OFF 
in accordance With a voltage generated across the resistor. 
According to this con?guration, in the event of occurrence 

(22) Filed; Jun_ 19, 2001 of leakage current in the armature coil, the occurrence of the 
leakage current is detected based on the voltage generated 

(30) Foreign Application Priority Data across the resistor and the sWitch means is closed, Whereby 
the leakage current is alloWed to escape to ground and an 

Jun. 19, 2000 (JP) .................................... .. 2000-183576 actual signal from the resistor is detected easily. 
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VEHICULAR AC GENERATOR HAVING VOLTAGE 
CONTROL UNIT 

CROSS REFERENCE TO RELATED 
APPLICATION 

[0001] This application is based on and incorporates 
herein by reference Japanese Patent Application Nos. 2000 
183576 ?led on Jun. 19, 2000, and 2001-148400 ?led on 
May 17,2001. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a vehicular AC 
generator and a voltage control unit for the same. 

[0004] 2. Description of Related Art 

[0005] In an alternator, in addition to a poWer cable for the 
supply of generated electric poWer to a battery and miscel 
laneous electrical loads mounted on a vehicle, there are used 
several signal cables for signal communication betWeen a 
device (hereinafter referred to as “regulator”) for controlling 
a generated voltage of the alternator and the vehicle. Typical 
of such signal cables are an IG cable for detecting that a key 
sWitch provided on the vehicle is turned ON and for keeping 
the regulator active, an L cable for Warning the vehicle 
driver of a trouble of the alternator or the battery, (in some 
case a common terminal is used for both IG and L termi 
nals), and an S cable for detecting a battery voltage and for 
feeding it back to the regulator to monitor Whether the 
battery voltage is in a controlled state Within an appropriate 
range. 

[0006] Out of these cables, the poWer cable is essential and 
cannot be omitted in vieW of its function, but the S cable can 
substantially be substituted by directly monitoring the volt 
age at an alternator output terminal and can be omitted. As 
to the T. cable, the reliability of the alternator is improved to 
an eXtent equal to or even longer than the vehicle life and the 
number of vehicles not requiring Warning is increased. Thus, 
the L cable can also be omitted. 

[0007] HoWever, as to the IG cable, some substitute means 
is needed for omitting the IG cable because it is not knoWn 
When the key sWitch is turned ON. 

[0008] For example, When electric poWer is fed to the 
regulator continuously and a poWer transistor is alloWed to 
operate at an extremely loW duty ratio, the alternator can 
start to generate an electric poWer immediately no matter 
When the engine may start. HoWever, When the vehicle is left 
as it is Without being used over a long period, the battery Will 
eventually be exhausted by the electric current consumed in 
a ?eld coil of the alternator. 

[0009] When the ?eld source is formed by a permanent 
magnet, not an electromagnet, the generation of poWer is 
started inevitably upon rotation of the alternator. HoWever, 
the voltage control for a permanent magnet type generator is 
generally difficult and alWays requires a high operating 
torque. Thus, the permanent magnet type generator has 
disadvantage in vieW of ef?ciency and is not suitable for a 
vehicular AC generator. 

[0010] US. Pat. No.4901704 discloses to detect the rota 
tion of an alternator by utiliZing a Hall element. HoWever, 
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since the Working environment of the alternator is not 
alWays good, there also arise such disadvantages as loW 
reliability and high cost. 

[0011] In an effort to overcome such disadvantages, JP-A 
55-127849 and JP-A-6-284598 propose a method Wherein a 
single-phase voltage in a multi-phases AC voltage induced 
by interlinkage of a magnetic ?uX With a multi-phases 
armature coil, Which remains in a rotating magnetic pole as 
a constituent of a rotating-?eld type alternator is detected 
and the alternator rotates. That is, they disclose that the 
function of IG terminal can be substituted by detecting that 
an engine is started. 

[0012] HoWever, use of the technique disclosed in the 
above JP-A-55-127849 and JP-A-6-284598 under the Work 
ing environment of the alternator Which is not alWays good 
may result in the alternator being Watered With muddy Water 
or a saline solution, With consequent likelihood of such 
impurities being adhered to part of the armature coil and part 
of a recti?er, occurrence of leakage current and incapability 
of signal detection. 

[0013] In vieW of these disadvantages, US. Pat. No. 
5602470 proposes a method Wherein a compensating resis 
tor is connected to an output end of an armature coil so as 
to permit signal detection even When leakage of current 
occurs. It has turned out that for effectively distinguishing 
betWeen noise and a actual signal by the method, no matter 
What leakage of current may occur in the armature coil, it is 
necessary to set the compensating resistor at a fairly small 
resistance. That is, that the leakage of current is consumed 
by the resistor of such a small resistance value means that 
part of an output current is consumed by the resistor during 
poWer generation of the alternator, so that the alternator 
Works insuf?ciently. 

[0014] Further, US. Pat. No. 5182511 discloses a tech 
nique Wherein a potential difference betWeen tWo-phase 
terminal voltages in a multi-phases AC voltage is detected 
by ?oating from ground. According to this technique, indeed 
it is possible to surely detect a voltage signal betWeen tWo 
phases even When the leakage occurs. HoWever, it Was made 
clear that a reference voltage of a comparator, i.e., the poWer 
supply to a comparator, becomes complicated for comparing 
the ?oating voltage signal With a predetermined value. 
Further, once the alternator starts to generate poWer, an 
excessive voltage is applied to the comparator and miscel 
laneous protective means must be provided for ensuring a 
stable operation, thereby causing a disadvantage in mount 
ing such that the circuit scale becomes too large. 

SUMMARY OF THE INVENTION 

[0015] An object of the present invention is to provide a 
voltage control unit for a vehicular AC generator capable of 
surely detecting a voltage signal produced betWeen multi 
phases coil terminals. 

[0016] According to the present invention, a vehicular AC 
generator including a rotor provided With plural ?eld poles, 
a ?eld Winding for magnetiZing the ?eld poles, a diode for 
return of an eXciting current, the diode being connected in 
parallel With the ?eld coil, an armature having a multi 
phases coil and adapted to receive a rotating magnetic ?eld 
created by the rotor and induce an AC voltage, and a control 
unit Which controls an electric current ?oWing through the 
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?eld coil and controls an output voyage, wherein a resistor 
connected betWeen one-phase output terminal in the multi 
phases coil and a negative pole potential of a vehicular 
battery, as Well as a sWitch means for connecting and 
disconnecting at least one-phase output terminal out of the 
other phases in the multi-phases coil to and from the 
negative pole potential of the vehicular battery, are provided. 
Therefore, When the sWitch means is closed in the event of 
occurrence of leakage current in the armature coil, the 
leakage current returns to the vehicular battery through the 
sWitch means, so that a voltage based on leakage current is 
not generated in the voltage across the resistor. That is, a 
signal produced betWeen the multi-phases coil terminals can 
be detected distinctly from noise. 

[0017] When the rotor rotates in the absence of leakage 
current, an electromotive force caused by residual magne 
tism in the ?eld poles constituting the rotor is induced in the 
armature coil. In this case, When the sWitch means is opened, 
that is, in the conventional circuit con?guration, about 0.7V 
of a forWard voltage drop of diode is present in the circuit 
composed of the negative-side diode in X phase, the resistor 
and the armature coil, While in a reverse-biased period of the 
diode, the diode is cut off and no current ?oWs in the resistor, 
thereby resulting a half-Wave rectifying action. Conse 
quently, the voltage across the resistor becomes an 
extremely small signal, so that it is difficult to detect the 
voltage. 

[0018] HoWever, in the present invention, When the sWitch 
means is closed, any factor Which brings about a half-Wave 
recti?cation or a large voltage drop is not present in the 
closed circuit composed of the sWitch means, the resistor 
and the armature coil. Accordingly, the voltage across the 
resistor is obtained as a large signal, so that the signal is 
easily detected. 

[0019] Further, since the sWitch means is controlled to turn 
ON and OFF in accordance With the voltage across the 
resistor, the sWitch means can be turned ON and OFF 
irrespective of Whether leakage current is present or not. 
When there is leakage current, it is possible to separate 
betWeen noise caused by Lhe leakage of current and an 
actual signal. 

[0020] The larger the number of rotations of the rotor is, 
the larger the magnitude of the voltage generates across the 
resistor is. That is, When the number of rotations of the rotor 
is not smaller than a predetermined number and the applied 
voltage has become larger, the sWitch means is opened. 
Thus, it is possible to prevent the generation of heat and 
insulation breakdoWn by ?oWing of a large current in the 
sWitch means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Additional objects and advantages of the present 
invention Will be more readily apparent from the folloWing 
detailed description of preferred embodiments thereof When 
taken together With the accompanying draWings in Which: 

[0022] FIG. 1 is a block diagram shoWing a constitution 
of the present invention; 

[0023] FIG. 2 is a block diagram shoWing a sub poWer 
supply circuit (?rst embodiment); 
[0024] FIG. 3 is a block diagram shoWing a sub poWer 
supply circuit (second embodiment); 
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[0025] FIG. 4 is a timing chart shoWing an operation at a 
small number of rotor rotations (second embodiment); 

[0026] FIG. 5 is a timing chart shoWing an operation at a 
large number of rotor rotations (second embodiment), and 

[0027] FIG. 6 is a block diagram shoWing a sub poWer 
supply circuit (modi?cation). 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0028] First Embodiment 

[0029] FIG. 1 is a block diagram shoWing the con?gura 
tion of the ?rst embodiment. 

[0030] FIG. 1 shoWs an alternator 1 according to the 
present invention, a vehicular battery 2, a three-phase coil 
forming the alternator 1, a full-Wave recti?er circuit 4 
connected to output terminals of the three-phase coil 3, a 
?eld coil 5 Wound around a revolving magnetic pole (not 
shoWn) Which generates an alternating ?eld for interlinkage 
With the three-phase coil 4, and a voltage control unit 6 
Which adjusts the ?eld current to be passed through the ?eld 
coil 5 and controls an output voltage of the alternator 1 
Within a predetermined range. 

[0031] The voltage control unit 6 includes a poWer tran 
sistor 61, a ?y-Wheel diode 62, a voltage control circuit 63, 
a main poWer supply circuit 64, and a sub poWer supply 
circuit 65. The poWer transistor 61 is connected to the ?eld 
coil 5 to turn ON and OFF the ?eld current. The ?y-Wheel 
diode 62 causes the ?eld current to return When the poWer 
transistor 61 is OFF. The voltage control circuit 63 monitors 
the output voltage of the full Wave recti?er circuit 4 and 
produces a signal for driving the poWer transistor 61 so that 
the output voltage is Within a predetermined range. The main 
poWer supply circuit 64 supplies electric poWer to keep the 
voltage control circuit 63 ON. The sub poWer supply circuit 
65, upon receipt of tWo-phase output voltage signals PX and 
Py from the three-phase coil 3, detects from the input 
voltage signals that a rotor rotates and outputs a signal for 
operating the main poWer supply circuit. 

[0032] FIG. 2 shoWs a detailed con?guration of the sub 
poWer supply circuit 65. 

[0033] The sub poWer supply circuit 65 includes an input 
terminal 71 for inputting a Y-phase terminal voltage from the 
coil 3, an input terminal 72 for inputting an X-phase terminal 
voltage from the coil 3, a ground resistor 73 for connecting 
a Y-phase output terminal With ground, and a sWitch means 
TRI 74 for connecting and disconnecting an X-phase output 
terminal to and from ground. The sWitch means 74 is formed 
by a MOSFET in the present embodiment. An ON-state 
resistance of the MOSFET is set suf?ciently smaller than the 
resistance of the ground resistor R1. For eXample, R1=1 kQ, 
RTRI=1Q. 
[0034] The sub poWer supply circuit 65 further includes a 
comparator 75, a ?rst timer circuit 76, a ?rst AND gate 77, 
a second AND gate 78, and an analog sWitch 82. 

[0035] The comparator 75 compares the voltage of the 
ground resistor R173 With a predetermined value V2. The 
?rst timer circuit 76, With a leading or trailing edge of an 
output signal Va from the comparator 75 as a trigger point, 
outputs a Hi signal for only a ?rst predetermined time TI. 
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The ?rst AND gate 77 calculates a logical product of the 
output signal Vb of the ?rst timer circuit 76 and the output 
signal Va of the comparator 75. An output signal Vc of the 
?rst AND gate 77 is input through an output terminal 79 of 
the sub poWer supply circuit 65 to an input terminal 101 of 
the main poWer supply circuit 64. The second AND gate 78 
calculates a logical product of the output signal Vb of the 
?rst timer circuit 76 and an output signal Vd of the main 
poWer supply circuit 64 input from an input terminal 80. An 
output signal Ve from the second AND gate 78 turns ON and 
OFF the sWitch means 74. The analog sWitch 82 is operated 
by the output signal Vb from the ?rst timer circuit 76 and is 
connected betWeen an output potential of the generator and 
an output terminal 81 of the sub poWer supply circuit 65. 
When the output signal from the sub poWer supply circuit 65 
is at Hi level, the main poWer supply circuit 64 is kept ON. 

[0036] A counter circuit 100 forms a part of the main 
poWer supply circuit 64 and counts the number of pulses of 
the output signal Vc from the sub poWer supply circuit 65. 
An output signal from the counter circuit 100 is applied to 
an output terminal 102 of the main poWer supply circuit 64 
through an inverter 104. The counter circuit 100 is set so as 
to output a signal of Hi level When a predetermined number 
of pulses are input. The predetermined number of pulses 
corresponds to a ?rst predetermined rotation number in the 
present invention. 

[0037] An operation of the present embodiment Will be 
described. 

[0038] When a Y-phase output voltage Vpy of the coil 3 
exceeds a second predetermined value V2, the comparator 
75 is inverted and the level of the output signal Va becomes 
Hi. The second predetermined value V2 is preferably set at 
a value of one tenth or less of a rated voltage of the vehicular 
AC generator, e.g., 0.4V or so. With a leading edge of pulse 
of the output signal Va from the comparator 75 as a trigger 
point (t1), the ?rst timer circuit 76 outputs Hi level signals 
only for the ?rst predetermined time T1. The analog sWitch 
82 is closed upon output of a Hi level signal from the ?rst 
timer circuit 76. That is, the main poWer supply circuit 64 is 
active for only the predetermined time T1. 

[0039] The main poWer supply circuit 64 receives from the 
sub poWer supply circuit 65 an AND signal Vc of the 
comparator output signal Va and the ?rst timer circuit output 
signal Vb. The number of pulses of the signal Vc is counted 
by the counter circuit 100 in the main poWer supply circuit 
64. When a predetermined number of pulses are input, a Hi 
level signal is output. An inverted output signal from the 
counter circuit 100 is again input to the sub poWer supply 
circuit 65 and is further input to the second AND gate 78. 

[0040] For example, When the Y-phase voltage Vpy is 
raised by leakage current While the rotor stops, the com 
parator 75 inverts itself and outputs a Hi level signal. As a 
result, the ?rst timer circuit 76 operates and outputs Hi level 
signals for only the ?rst predetermined time T1, turning ON 
the main poWer supply circuit 64 for only the ?rst prede 
termined time T1. Since the output of the counter circuit 100 
in the main poWer supply circuit 64 is at Lo level, both 
inputs to the second AND gate 78 are at Hi level, so that the 
sWitch means 74 is closed, thereby alloWing leakage current 
to escape immediately to ground through the sWitch means 
74. After the predetermined time, the main poWer supply 
circuit 64 is again kept OFF. These operations are repeated 
as long as leakage current exists. 
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[0041] On the other hand, When the Y-phase voltage is a 
voltage caused by the rotation of the rotor, not by leakage 
current, the main poWer supply circuit 64 is alloWed to 
operate for only the ?rst predetermined time from the 
leading edge of the comparator output. At this time, since a 
pulse signal is contained in the output signal Vc of the ?rst 
AND gate 77, the counter circuit 100 counts the number of 
pulses. In the case Where a predetermined number of pulses 
or more are not inputted, the output level of the counter 
circuit remains Lo, and after the ?rst predetermined time T1, 
the main poWer supply circuit 64 is turned OFF. When the 
number of pulses increases With an increase in the number 
of rotation and reaches the predetermined number of pulses, 
the counter circuit 100 outputs a Hi level signal to open the 
sWitch means 74. The supply of electric poWer to the voltage 
control circuit 63 is started to start the generated voltage 
control. 

[0042] Further, When both a DC voltage based on leakage 
current and a ?uctuating voltage caused by rotation of the 
rotor are mixed together in Y phase, the main poWer supply 
circuit 64 starts operation simultaneously With inversion of 
the comparator 75 and the number of pulses contained in the 
output signal Vc is counted. Until the predetermined number 
or more of pulses are input, the sWitch means 74 is closed 
to eliminate the DC voltage based on leakage current, as 
described above. 

[0043] When the sWitch means 74 is closed, an electric 
current ?oWs in a closed loop circuit formed by the sWitch 
means 74, the ground resistor R173 and X-, Y-phase coils 
under the action of an electromotive force induced by 
interlinkage of a magnetic ?ux With the coil 3, the magnetic 
?ux being created by residual magnetism in the foregoing 
?eld poles. Thus, a voltage Vpy is generated across the 
ground resistor R173. The magnitude of the voltage Vpy is 
larger in case of the sWitch means 74 being closed than in 
case of the sWitch means 74 being open. 

[0044] When the sWitch means 74 is open, a normally 
closed loop circuit is not existent and an electric current is 
circulated by a half-Wave recti?er circuit formed by a 
recti?er diode 41 connected to the X phase, the ground 
resistor R1 and X and Y phases. But, in this case, a forWard 
voltage drop of the recti?er diode 41 is about 0.7V. On the 
other hand, since the electromotive force applied to this 
half-Wave recti?er circuit is caused by magnetism remaining 
the ?eld poles as described above, there is obtained only an 
extremely small voltage of 1.2V or so. When the sWitch 
means 74 is open, about 0.5V, out of the about 1.2V, comes 
from division by the diode 41, With the result that there 
appears only about 0.5V as a voltage drop of the ground 
resistor R173. Besides, since this voltage signal is a half 
Wave signal, the detection thereof is extremely difficult. 

[0045] Contrary to this, When the sWitch means 74 is 
closed, a normally closed loop is formed as described above, 
Whereby the alternating current can be circulated. Besides, 
in the circuit there is no element that brings about a voltage 
drop, such as a diode, so there is obtained a relatively large 
voltage and it becomes easy to effect the detection. Thus, 
When the sWitch means 74 is closed, it is possible to 
substantially amplify the voltage developed across the 
ground resistor R173. 

[0046] As the signal of Vpy is ampli?ed, the chance of 
exceeding the predetermined value V2 increases and hence 
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the number of pulses input to the counter circuit 100 
becomes the predetermined number or more. Then, as 
described above, the sWitch means 74 is opened, keeping the 
main poWer supply circuit 64 to be active to continue the 
supply of electric poWer to the voltage control circuit 63, and 
the generated voltage control for the generator is started. 

[0047] As eXplained above, even When a leakage current 
eXists in the coil 3 of the generator, it is possible, by turning 
ON and OFF the sWitch means 74, to easily eliminate a noise 
signal caused by the leakage current and detect only a signal 
based on the rotation of the rotor. As a result there can be 
provided a control unit capable of easily detecting the start 
of rotation of the rotor. 

[0048] Second Embodiment 

[0049] According to the ?rst embodiment, since the 
counter circuit 100 is mounted Within the main poWer supply 
circuit 64, there arise the problems that, at a small number 
of rotations of the rotor, the main poWer supply circuit 64 
repeats ON and OFF, thereby causing sWitching noise or 
sWitching loss, or a someWhat unstable operation results, 
and that the poWer consumption of the circuit is too large for 
only the distinction betWeen noise and a true rotation signal. 

[0050] The second embodiment of the present invention 
Will be described With reference to FIG. 3. 

[0051] The second embodiment solves the problems of the 
?rst embodiment. 

[0052] As shoWn in FIG. 3, the second embodiment 
includes a counter circuit 83, a second timer circuit 84, a ?rst 
inverter 85, and a second inverter 86. 

[0053] The counter circuit 83 counts the number of pulse 
signals output from the ?rst AND gate 77 and is set so as to 
output a Hi level signal upon input of a predetermined 
number of pulses. The second timer circuit 84, With a 
leading or trailing edge of an output signal Vf from the 
counter circuit 83 as a trigger point, outputs a Hi level signal 
for only a second predetermined time T2. In the second 
embodiment, a trailing edge of the output signal Vf is set as 
a trigger point. The second predetermined time T2 is set 
longer than the ?rst predetermined time T1. The ?rst inverter 
85 inverts the output signal of the second timer circuit 84 
and an output signal thereof is input to the second AND gate 
78. An output signal Ve of the second AND gate 78 turns ON 
and OFF the sWitch means 74. The second inverter 86 
inverts the output signal Vb of the ?rst timer circuit 76 and 
resetting the counter circuit 83 When the output level is Hi. 
As an operation signal for the analog sWitch 82, an output 
signal Vg of the second timer circuit 84 is used. 

[0054] An operation of the second embodiment Will be 
described With reference to FIGS. 4 and 5. FIG. 4 is an 
operation time chart in case of the number of rotations of the 
rotor being small, and FIG. 5 is an operation time chart in 
case of the number of rotations of the rotor being large. 

[0055] The counter circuit 83 counts the AND signal Vc of 
the comparator output signal Va and the ?rst timer circuit 
output signal Vb. In the second embodiment, upon input of 
the fourth pulse, a Hi level signal is output for only a Hi level 
period of the fourth pulse and the count number is reset With 
an inverted signal Vh of the pulse signal Vb. In a loW 
rotation number region in FIG. 4, the frequency of Vpy is 
loW and hence a predetermined number of pulses are not 
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input during Hi level of the ?rst timer, so that the output Vf 
of this counter circuit remains Lo level. Accordingly, the 
second timer circuit 84 does not start to operate and the 
analog sWitch 82 remain to open, so that it impossible to 
operate the main poWer supply circuit 64. 

[0056] NeXt, With reference to FIG. 5, the folloWing 
description is provided about the case Where the number of 
rotations of the rotor is high. 

[0057] In this case, the fundamental frequency of the 
voltage Vpy developed across the ground resistor R173 
becomes high and the voltage Vpy corresponding to four or 
more cycles required in the predetermined time T1 of the 
?rst timer circuit 76 is input to the comparator 75. That is, 
as to the output signal Va of the comparator 75, four pulse 
signals are output in T1 period. Upon input of the fourth 
pulse signal the counter circuit 78 outputs a Hi level signal 
Vf. Upon receipt of this pulse signal Vf, the second timer 
circuit 84, With a trailing edge of Vf as a trigger point, 
outputs a Hi level signal Vg for only the second predeter 
mined time T2. The signal Vg causes the analog sWitch 82 
to be closed and “B”potential to be available at the output 
terminal 81. Since the vehicle battery 2 is usually connected 
to B terminal, the B potential is applied With the voltage of 
the vehicle battery 2. To be more speci?c, While the analog 
sWitch 82 is closed, the main poWer supply circuit 64 turns 
ON and the output voltage control in the alternator 1 is 
started at once. 

[0058] At the same time, the signal Vg is inverted by the 
inverter 85, causing the sWitch means 74 to become open 
immediately even When the ?rst timer outputs a Hi level 
signal. Thus, the generated voltage induced in the coil 3 of 
the alternator 1 is cut off from ground to prevent the 
occurrence of the phenomenon that the generator output is 
consumed by the sWitch means 74. 

[0059] Assuming that the fourth pulse signal is output as 
the output signal Va of the comparator 75 despite the number 
of rotations of the rotor not having reached the predeter 
mined value yet, the counter counts the fourth pulse, but 
since this signal is a noise signal caused by some reason, it 
ought not to appear at the time of the neXt counting. Thus, 
the main poWer supply circuit 64 is once turned ON, but 
after the second preset time, the second timer circuit 84 does 
not operate and therefore the main poWer supply circuit 64 
is turned OFF at once. 

[0060] On the other hand, While the rotor rotates at the 
predetermined number of rotations or more, the number of 
output pulses from the comparator 75 is sure to be four or 
more pulses, so the second timer circuit 84 outputs Hi level 
signals continuously, thereby keeping the main poWer sup 
ply circuit 64 ON constantly. 

[0061] Here, the count number for the counter is set to 
four. Alternatively, no limitation is made thereto and it may 
be set to any other number. Adescription Will be given about 
the relation of the count number set for the counter to the 
?rst and second predetermined times T1, T2. 

[0062] First, the ?rst predetermined time Will be 
eXplained. The ?rst timer circuit 76 causes the sWitch means 
TR174 to be closed for only the predetermined time T1. 
Further, With the ?rst timer circuit 76, it is intended to make 
distinction Whether the voltage signal generated across the 
ground resistor R173 during the closing period of the sWitch 
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means 74 is caused by noise such as leakage current or is a 
true signal. As described above, When the rotor rotates With 
the sWitch means 74 closed, the signal Vpy generated across 
the ground resistor 73 becomes an AC voltage signal. The 
fundamental frequency of this AC voltage depends on the 
number of rotations of the rotor. The smaller the number of 
rotations is, the loWer the fundamental frequency is. The 
larger the number of revolutions is, the higher the funda 
mental frequency is. Thus, the number of pulses, VC, 
produced during the operation period T1 of the ?rst timer 
varied depending on the number of rotations. For example, 
When the number of the ?eld poles is sixteen and the rotor 
is rotating at 1000 rpm, the fundamental frequency of Vpy 
is 133.3 HZ. It is knoWn Well that When a rotor having 2p of 
?eld poles is rotating at N rpm, the fundamental frequency 
of Vpy is (N><p)/60 When the predetermined number 
of rotations (the ?rst predetermined value) to be detected is 
NO rpm and the count number set for the counter circuit 83 
is k, that is, if a Hi level signal is output at the kth pulse, the 
?rst predetermined time T1 should be more than folloWing 
value: 

[0063] By this setting, When the rotor rotates at the pre 
determined number of rotations or at a higher speed, k 
number of pulse signals are sure to be produced in the T1 
period. For example, When four pulses are used to detect 
1000 rpm of the rotor having sixteen ?eld poles, T1 should 
be set more than 37.5 msec. 

[0064] Next, the second predetermined time Will be 
explained. With the second timer circuit 84, it is intended to 
detect and determine Whether a predetermined number or 
more of pulses are input constantly to the counter, i.e., 
Whether the rotor is rotating at a predetermined number or 
more of rotations. Therefore, it is sufficient for the second 
predetermined time T2 to be set longer by one pulse than the 
?rst predetermined time, i.e., a value obtained by the fol 
loWing equation or a larger value: 

[0065] When it is applied to the above example, T2 may 
be set more than 45 msec. 

[0066] According to the above-described embodiments of 
the present invention, it is possible to surely distinguish 
betWeen noise and a true signal induced by rotation of the 
rotor, and in the event of occurrence of leakage current, it is 
possible to keep OFF the main poWer supply circuit posi 
tively. 

[0067] Even When an erroneous detection should be made 
due to the generation of noise, the main poWer supply circuit 
operates once, but is immediately turned OFF, so that 
electric poWer is not Wasted. 

[0068] On the other hand, When the rotor is actually 
rotating, the main poWer supply circuit 64 is turned ON 
immediately and the sWitch means 74 is closed. Thus, 
Wasteful consumption of the generator output poWer is 
avoided easily. 

[0069] Thus, as in the above-described embodiments, by 
merely providing sWitch means 74 connecting and discon 
necting one phase of the three-phases coil 3 to ground and 
a control circuit for the sWitch means 74, it is possible for the 
generator itself to detect the start of rotation of the rotor and 
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start the generation control Without receiving from the 
exterior of the vehicle AC generator any signal for moni 
toring the state of the vehicle and of the engine. That is, only 
the cable for the supply of electric poWer to the vehicular 
battery and electrically loaded devices is needed and all the 
other signal cables can be omitted. 

[0070] Here, the timer circuit and the counter circuit both 
referred to in the embodiments is constructed by using Well 
knoWn digital technique, so that detailed explanations 
thereof are omitted. 

[0071] Modi?cation 

[0072] FIG. 6 shoWs a modi?cation of the second embodi 
ment. 

[0073] In the second embodiment, the counter circuit 83 is 
used to detect Whether the number of rotations of the rotor 
has reached a predetermined value or more. Alternatively, in 
this modi?cation, F/V converter 87 and second comparator 
88 are used instead of the counter circuit 83. 

[0074] An operation performed When the rotor is not in 
rotation, it is the same as in the ?rst embodiment. 

[0075] On the other hand, When the rotor is rotating, a 
pulse train With a frequency corresponding to the number of 
rotations of the rotor is generated in the output signal Va of 
the ?rst comparator 75. Out of the pulse signals, those 
generated during a closed period of the sWitch means, i.e., 
during the ?rst predetermined time T1, are input to an F/V 
converter 87 to be converted into analog signals Vi. The 
analog signals Vi vary in accordance With the number of 
rotations of the rotor. That is, the analog signals Vi are large 
When the number of rotations of the rotor is large, and the 
analog signals Vi are small When the number of rotations of 
the rotor is small. 

[0076] Whether the number of rotations of the rotor is 
more than a predetermined value is easily detected by 
comparing the analog signals With the ?rst predetermined 
value V1. The ?rst predetermined value V1 may be set to a 
value corresponding to the number of rotations to be 
detected. If necessary, a loW-pass ?lter may be inserted after 
the F/V converter to improve detection accuracy. 

[0077] According to the present modi?cation, the number 
of-revolutions detecting accuracy is more improved than the 
pulse counting method described in the ?rst embodiment. 

What is claimed is: 
1. A vehicular AC generator comprising: 

a rotor including a plurality of ?eld poles; 

a ?eld coil for magnetiZing said ?eld poles; 

a diode connected in parallel With said ?eld coil for 
returning an exciting current; 

an armature having an armature core provided With a 
multi-phase coil, said multi-phase coil inducing an AC 
voltage by receiving a rotating magnetic ?eld generated 
by said rotor; 

an output voltage control unit controlling an electric 
current ?oWing through said ?eld coil to control an 
output voltage of said vehicular AC generator; 
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a resistor connected between one-phase output terminal of 
said rnulti-phase coil and a negative pole potential of a 
vehicular battery; and 

switch means for connecting and disconnecting at least 
one of rernaining-phase output terminal of said rnulti 
phase coil to and from the negative pole potential of 
said vehicular battery, Wherein 

said output voltage control unit includes means for detect 
ing a voltage generated across said resistor, and inter 
rnittently controls said switch means in accordance 
With the voltage generated across said resistor, and 

said output voltage control unit opens said switch means 
When a number of rotations of said rotor eXceeds a 
predetermined number of rotations. 

2. Avehicular AC generator according to claim 1, Wherein 

said output voltage control unit further includes means for 
detecting an amount of electricity corresponding to a 
frequency of the voltage generated across said resistor, 
and 

the number of rotations of said rotor is detected based on 
the amount of electricity for determining Whether the 
number of rotations of said rotor exceeds the ?rst 
predetermined number of rotations or not. 

3. Avehicular AC generator according to claim 1, Wherein 
the ?rst predetermined number is smaller than tWice a 
number of rotations at a start of generation of the vehicular 
AC generator. 

4. Avehicular AC generator according to claim 3, Wherein 
said resistor and said switch means are mounted Within said 
output voltage control unit. 

5. Avehicular AC generator according to claim 4, Wherein 
said switch means is bidirectionally conductive. 

6. Avehicular AC generator according to claim 5, Wherein 
a resistance value at a closed state of said switch means is 
smaller than that of said resistor connected betWeen one 
phase output terminal of said rnulti-phases coil and the 
negative pole potential of said vehicular battery. 
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7. Avehicular AC generator according to claim 6, Wherein 
said bidirectionally conductive switch means is a MOSFET. 

8. Avehicular AC generator according to claim 4, Wherein 

said output voltage unit further includes an output voltage 
control circuit and a main poWer supply circuit for 
supplying electric poWer to said output voltage control 
circuit, and 

said main power supply circuit is turned ON in accor 
dance With the voltage generated across said resistor. 

9. Avehicular AC generator according to claim 8, Wherein 
When the voltage generated across said resistor eXceeds a 
?rst predeterrnined voltage, said main power supply circuit 
is turned ON for only a ?rst predetermined period. 

10. A vehicular AC generator according to claim 9, 
Wherein When the voltage generated across said resistor 
eXceeds the ?rst predeterrnined voltage, said switch means 
is closed for only the ?rst predetermined period. 

11. A vehicular AC generator according to claim 10, 
Wherein When said switch means is closed and When an 
amount of electricity corresponding to a frequency of the 
voltage generated across said resistor eXceeds an amount 
corresponding to the ?rst predetermined number of rota 
tions, said main power supply circuit is turned ON for only 
a second predetermined period. 

12. A vehicular AC generator according to claim 11, 
Wherein the second predetermined period is longer than the 
?rst predetermined period. Avehicular AC generator accord 
ing to claim 9, Wherein 

When the voltage generated across said resistor exceeds 
the ?rst predeterrnined voltage, said switch means is 
closed, and 

When the voltage eXceeds a second predetermined voltage 
Which is larger than the ?rst predeterrnined voltage, 
said switch means is opened. 


