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[57] ABSTRACT

A. synchronism detector circuit wherein it is arranged
so that two a.c. voltages the synchronism of which is to
be determined are converted, respectively, into rectan-
gular puises, which pulses trigger a pair of one-shot
multivibrators, respectively, the logical product of the
outputs from these one-shot multivibrators 1s provided,
and the thus provided logical product causes signals
indicating the states of synchronism between the a.c.
voltages to be output.

4 Claims, 2 Drawing Sheets
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1
SYNCHRONISM DETECTOR CIRCUIT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a synchronism detec-
tor circuit and more particularly to a synchronism de-
tector circuit for deciding about states of synchronism
between two a.c. voltages, from, for example, an unin-
terruptible power system (heretnafter to be referred to
as CVCF) and the commercial power source.

2. Description of the Prior Art

As a synchronism detector circuit of this kind, the
one as shown in FIG. 1 has so far been proposed. Refer-
ring to the drawing, numeral reference 1 denotes an
inverter used as a CVCF, 2 denotes a commercial
power source, and 3 denotes a differential amplifier for
amplifying voltage difference between the inverter 1
and the commercial power source 2, the differential
amplifier constituted of resistors 4a, 4b, 4c and an opera-
tional amplifier 5. Numeral references 6a, 6b denote
comparators for comparing a standard signal Vf which
provides a detection level with the signal output from
the differential amplifier 3 to these comparators 6a and
6b, and 7 denotes an AND circuit for making AND
operation for the output signals from the comparators
6a and 6b,

Operation of the circuit in FIG. 1 will be described
below. The voltages from the inverter 1 and the com-
mercial power source 2 both having a sinusoidal wave-
form are input to the differential amplifier 3 for detec-
tion of the voltage difference therebetween. When the
inverter 1 and the commercial power source 2 are in
synchronism, the voltages of the same are equal in am-
plitude and are in phase. Hence, the level of the output
signal from the differential amplifier 3 becomes approxi-
mately O volt. When, on the other hand, the inverter 1
and the commercial power source 2 are not in synchro-
nism, the output signal from the differential amplifier 3
does not become 0 volt, but becomes = several volts.
Such an output signal from the differential amplifier 3
and the reference signal Vf, which is for providing a
detection allowance, are compared in the comparators
6a, 6b. When the former is larger than V{, or smaller
than VT, the output of the comparator 6a or 6b becomes
L0, and therefore, the output of the AND circuit 7
becomes 1.0. The LO state of the output of the AND
circuit indicates that the inverter 1 and the commercial
power source 2 are in a synchronism.

If a case of switching from the commercial power
source to the CVCF is considered, the voltage of the
CVCF should be leading by some degrees, in general,
because the power source impedance of the CVCF is
larger than that of the commercial power source.
Therefore, even in such a condition, the state of syn-
chronism should be decided to be “in synchronism” by
the detector circuit. However, the prior art synchro-
nism detector circuit had a disadvantage, because of its
structure as described above, that it was unable to inde-
pendently provide both the voltages with different syn-
chronism detection allowances.
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SUMMARY OF THE INVENTION

The primary object of the present invention is to
provide a synchronism detector circuit overcoming the
above described disadvantage of the prior art device
and effective in deciding about the state of synchronism
between two a.c. voltages.

Another object of the invention 1s to provide a syn-
chronism detector circuit capable of setting up at will
the synchronism detection allowances independently
for the commercial power source and for a CVCF
pOWEr source.

Other objects and advantages of the invention will be
made more apparent by the detailed description of the
preferred embodiment to be given below with reference
to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a circuit diagram showing a prior art syn-
chronism detector circuit;

FIG. 2 is a circuit diagram showing a synchronism
detector circuit of a preferred embodiment of the inven-
tion; and

FIG. 3 is an operational waveform diagram of the
synchronism detector circuit as shown in FIG. 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

FIG. 2 is a circuit diagram showing a preferred em-
bodiment of the invention, in which numeral references
Ba, 8b denote comparators for detecting zero cross
points of the voltages (of sinusoidal form) of the in-
verter 1 and the commercial power source 2, 9a, 9b
denote one-shot multivibrators triggered by a change 1n
the logical level of the output from the comparators 8a,
8b for providing pulses whose widths are Ifa, Ifb corre-
sponding to synchronism detection allowance. Numeral
reference 10 denotes an AND circuit, and 11 denotes a
retriggerable one-shot multivibrator which is triggered
by the output of the AND circuit 10 and outputs a
synchronous signal continuing for more than one cycle
of both A.C. signals.

Operation of the embodiment in FIG. 2 will be de-
scribed in the following with reference to the waveform
diagram of FIG. 3. The voltages of the inverter 1 and
the commercial power source 2 [FIG. 3, (a) and (b)] are
input to the comparators 8a, 8b and converted therein
into rectangular pulse outputs in which HI or L0 logical
level is changed to L.O or HI logical level at the zero-
cross point [FIG. 3 (c) and (d)]. The one-shot multivi-
brators 9a, 9b are adapted to be triggered only when the
outputs of the comparators 8a, 8b are changed from HI
level to 1.0 level and provide pulses whose pulse widths
are Ifa, Ifb. Consequently, if the phase of the voltage on
the inverter 1 side is taken as the reference, the output of
the AND circuit 10 is provided with HI level thereby to
trigger the one-shot multivibrator 11 even if the phase
of the commercial power source 2 18 delayed within the
range of Ifa. Thus, the ocutput of the same is held HI
thereby to indicate that the inverter 1 and the commer-
cial power source 2 are in synchronism. On the other
hand, if the pulse of the voltage of the commercial
power source 2 18 taken as the reference, the one-shot
multivibrator 11 will alike be triggered and indicate,
even if the phase of the voltage of the inverter 1 is
delayed within the duration of the pulse width Ifb, that
both the voltages are in synchronism. In this way, the
synchronous condition is detected both within the
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range of the pulse width Ifa for the leading side of the
voltage of the inverter 1 from the voltage of the com-
mercial power source 2 and within the range of the
pulse width Ifb for the lagging side of the inverter 1
from the commercial power souice 2, and therefore, it
has been made possible to provide different synchro-
nism detection allowances individually for the leading
side and the lagging side by changing respective pulse
widths.

While the case where different synchronous detec-
tion allowances are set up for the leading side and the
lagging side of the CVCF from the commercial power
source was mentioned in the above described embodi-

. : ]
ment, the synchronism detection allowances may be of

the same magnitudes for leading and lagging sides In
such a case as to detect synchronism between the volt-
age of a common bus-line to which a plurality of CVCF
units in parallel operation are connected and the voltage
of the individual CVCEF units.

According to the present invention as described so
far, the monostable multivibrator is provided for each
of the CVCF side and the commercial power side, and
therefore, the synchronism detection allowances can be
independently set up for respective sides if the allow-
ances should be different. Thus, the effect is obtained
that highly accurate synchronism detection can be per-

formed.
What 1s claimed is:
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1. A synchronism detector circuit for indicating a
state of synchronism between two a.c. voltages com-
prising:

first and second comparators for detecting zero cross

points of said two a.c. voltages, respectively;

first and second one-shot multivibrators triggered by

outputs from said first and second comparators,
respectively, for providing pulses having the pulse
widths set up in correspondence with the respec-
tive synchronous detection allowances;

an AND circuit for providing the logical product of

the outputs from said one-shot multivibrators; and

a third retriggerable one shot multivibrator triggered

by the output from said AND circuit and maintain-
ing an altered state so long as there is relative syn-
chronism between said a.c. voltages as determined
by the tolerance allowances of said first and second
one-shot multivibrators.

2. A synchronism detector circuit according to claim
1, wherein said two a.c. voltages are of an uninterrupta-
ble power system (CVCF) and a commercial power
source.

3. A synchronism detector circuit according to claim
1, wherein the pulse widths output from said first and
second one-shot multivibrators are of the same magni-
tudes.

4. A synchronism detector circuit according to claim
1 wherein the pulse widths output from said first and
second one-shot multivibrators are of different magni-

tudes.
= xr h x x
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