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(54) TIME RELAY USED FOR METAL HALIDE LAMP LOADS

(67)  Atimerelay used for metal halide lamp and sim-
ilar loads includes a control circuit, wherein the control
circuit includes a buck regulator rectifier circuit A, an out-
age detection circuit B, a timing control circuit C, a tank
circuit D and a relay output circuit E; the buck regulator
rectifier circuit A is connected with the relay output circuit
E, and the outage detection circuit B is connected with
the buck regulator rectifier circuit A; the tank circuit D is
connected with the buck regulator rectifier circuit A, and
energy is stored when voltage is loaded at the direct cur-
rent output end of the commutating and voltage-stabiliz-
ing circuit A; the timing control circuit C is connected with
the relay output circuit E, at the instant that the direct

current output end is converted from loading into unload-
ing voltage, the tank circuit D supplies electricity to the
timing control circuit C, the outage detection circuit B out-
puts a voltage unloading signal to the timing control circuit
C, the timing control circuit C enters a long time delay
timekeeping process, and the situation that an output
contact K1 of the relay is prohibited to be closed until the
timekeeping process is finished is controlled by the con-
trol circuit C through the relay output circuit E. The re-
quirement for time delay of the metal halide lamp and
similar loads is met and the metal halide lamp and similar
loads can be effectively protected.
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Description
Technical Field

[0001] Theinventionrelates to thefield of alow-voltage
electrical apparatus, and more particularly to a time relay.

Background Art

[0002] As everyone knows the metal halide lamp as a
new light source has many advantages. But the secon
electrification starting must be performed after cooling in
ordertoincrease the service life; otherwise, the high volt-
age generated by a trigger is likely to burn out lead wires
of a trigger electrode and main electrode of the lamp.
This is because the air pressure in the metal halide lamp
is very high in the kindling state, and the air pressure is
extremely low in the cooling state. There exists a multi-
plication relationship among the kindle breakdown volt-
age, the air pressure and the electrode distance. The
higher the air pressure is, the higher the starting voltage
is, and it is more difficult to start. If re-electrifying under
the conition that it is not cooled, the light source cannot
be lightened until the voltage generated from the trigger
is high enough. Therefore, the service life of the light
source will be shortened due to frequent starting. The
test cycle of the service life is turning on for 11 hours and
turning off 1 hour according to the requirements of IEC
standard. In order to prolong the service life of the metal
halide lamp, a time delay used for the metal halide lamp
is needed to control the on/off of the power supply of the
metal halide lamp and has a function of automatically
entering a long time delay timekeeping after outage and
close on an output loop of the relay after the time delay
is over, so as to achieve the control of the seconary elec-
trification starting after a period of time as required for
cooling after the metal halide lamp turns off. Of course,
the time delay used for the metal halide lamp is used for
not only the metal halide lamp, but also can be used to
otherloads that have the same time delay control process
with the metal halide lamp. The time delay used for such
loads as the metal halide lamp is called as the time relay
used for the metal halide lamp and similar loads. Obvi-
ously, the time relay used for the metal halide lamp and
similar loads has the time delay control process as fol-
lows: when the time relay receives a power discontinuity
signal, which with its output contacts are synchronized
disconnection occurred, a timing control circuit starts
keeping time and passes through a period of longer time
delay process, the output contact always keeps discon-
nected no matter whether the electrification is reset in
the time delay process. After the time delay process is
over, the output contact continues to keep disconnected
if it is still in the outage state at present, and the output
contact is converted to be connected if it is still in the
electrification state at present.

[0003] But the existing time relay cannot be directly
used for the metal halide lamp and similar loads. This is
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because: the logic function fails to meet the time delay
requirement of the seconary electrification starting of the
metal halide lamp and similar loads, the logic requirement
of the time delay control of the metal halide lamp starts
time delay timekeeping after the Lamp turns off (i.e., the
output contact of the timerelay is disconnected), the relay
output circuit is allowed to be close on after the time delay
is finished (i.e., the output contact of the time relay is
allowed to be connected), the logic function is as shown
inalogictime sequence diagram as required for the metal
halide lamp and similar loads shown in Fig. 2, while the
logic function of the existing time relay is generally that
the time delay timekeeping is started after receiving an
action signal (the action signal is not always related to
the on/off of the output contact of the time relay), the
on/off state of the output circuit of the relay (i.e., the close-
up/ breaking state of the output contact of the time relay)
generates a jump conversion after the time delay is over,
the logic function is as shown in the logic time sequence
diagram of the existing time delay type time relay shown
in Fig. 1; the delay time of the existing time relay is short,
the time delay control within 3 minutes can only be
achieved generally, but the cooling time of the metal hal-
ide lamp costs 20 minutes, so the shorter time delay can-
not meet the cooling requirement of the metal halide
lamp; the working current of the output contact of the
existing time relay is low (generally below 5A) and cannot
be directly used for controlling the large-power metal hal-
ide lamp; and the existing products are provided with no
state indicator lamps in the time delay control process
after outage, so it is inconvenient to use and is not intu-
itive.

Summary of the Invention

[0004] The object of the invention is to overcome the
deflects of the prior art and to provide a time relay used
for metal halide lamp and similar loads.

[0005] In order to realize said purpose, the present in-
vention adopts the following technical solution.

[0006] A timerelay used for metal halide lamp and sim-
ilar loads, comprising a power side phase wire terminal
L, a power side neutral wire terminal N, a load side live
wire terminal 4, a load side ground wire terminal 3, and
a control circuit, wherein the neutral wire terminal N is
connected with the ground wire terminal 3, an output con-
tact K1 of the relay is connected between the phase wire
terminal L and the live wire terminal 4 in series, wherein
the control circuit comprises a buck regulator rectifier cir-
cuit A, an outage detection circuit B, a timing control cir-
cuit C, a tank circuit D and a relay output circuit E; two
poles of an AC input end of the buck regulator rectifier
circuit A are respectively connected with the phase wire
terminal L and the neutral wire terminal N, and loading
voltage or unloading voltage at a DC output end of the
buck regulator rectifier circuit A is controlled by electrifi-
cation or outage of the phase wire terminal L and the
neutral wire terminal N; the buck regulator rectifier circuit
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A is connected with the relay output circuit E to supply
electricity, a detection signal input end of the outage de-
tection circuit B is connected with the direct current output
end of the buck regulator rectifier circuit A, and it’s output
end is connected with a processing signal input end of
the timing control circuit C to provide a detection signal
whether the power supply is normal for the timing control
circuit C; an electric energy input end of the tank circuit
D is connected with the direct current output end of the
buck regulator rectifier circuit A, and it's output end is
connected with the power input end of the timing control
circuit C, energy is stored when voltage is loaded at the
direct current output end, and the electricity is supplied
for the timing control circuit C when the voltage is un-
loaded; and a control signal output end of the timing con-
trol circuit C is connected with a control signal input end
of the relay output circuit E, at the instant that the direct
current output end is converted from loading into unload-
ing voltage, the tank circuit D supplies electricity to the
timing control circuit C, the outage detection circuit B out-
puts a voltage unloading signal to the timing control circuit
C, the timing control circuit C enters a long time delay
timekeeping process, and relay output circuit E controlled
by the control circuit C, so that the relay output contacts
K1 is inhibited to be closed until the timekeeping process
of the timing control circuit C is over..

[0007] Further, at a normal state that the voltage is
loaded at the direct current output end, a detection signal
output end of the outage detection circuit B maintains at
a high level, a control signal output end of the timing
control circuit C maintains at a high level, the relay output
circuit E close on an input loop of the relay under the
control of the high level, and the relay output contact K1
keeps closed under the drive control of the loading volt-
age of the direct current output end, and the tank circuit
D is in a energy storage state; at the instant that the volt-
age is unloaded at the direct current output end, the de-
tection signal output end of the outage detection circuit
B is converted into the low level, the timing control circuit
C enters the long time delay timekeeping process under
the control of the low level and the control signal output
end is converted into the low level, the relay output circuit
E enables the output loop of the relay to cut off under the
control of the low level, at the same time, the output con-
tact K1 of the relay is converted in be disconnected under
the control that the voltage is unloaded at the direct cur-
rent output end, and the tank circuit D is converted into
the electricity supply state; and at the instant that the
voltage is loaded at the direct current output end, the
detection signal output end of the outage detection circuit
B is converted into the high level, the timing control circuit
C automatically detects whether the previous long time
delay timekeeping process comes to an end under the
control of the high level, if the long time delay timekeeping
process does not come to an end, the control signal out-
put end continues to keep the low level, if the long time
delay timekeeping process comes to an end, the control
signal output end is converted into the high level, and the
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input loop of the relay close on under the drive control of
the high level and the loaded voltage, and the output
contact K1 of the relay is converted in be closed, and the
tank circuit D returns to the energy storage state.
[0008] Further, the buck regulator rectifier circuit A
comprises a step-down resistor R4, a fourth capacitor
C4, a rectifier bridge IC3, a voltage-stabilizing diode set
(VD1, VD2), a rectifier diode D6, a third voltage-stabiliz-
ing diode VD3, a sixth capacitor C6 and a seventh ca-
pacitor C7, the step-down resistor R4 is connected be-
tween the power side live wire terminal L and one pole
of the alternating current input end of the rectifier bridge
IC3in series, the fourth capacitor C4 is connected to both
ends of the step-down resistor R4 in parallel, the positive
pole of the direct current output end of the rectifier bridge
IC3is used as a positive pole node A1 of the direct current
output end of the buck regulator rectifier circuit A and is
connected with the detection signal output end of the
outage detection circuit B, the negative pole of the first
voltage-stabilizing diode VD1 of the voltage-stabilizing
diode set (VD1, VD2), the positive pole of the sixth ca-
pacitor C6 and the positive pole node A1 are connected
in parallel, the positive pole of the first voltage-stabilizing
diode VD1 is connected with the negative pole of the
second voltage-stabilizing diode VD2, the positive pole
of the second voltage-stabilizing diode VD2 is used as a
voltage regulating node A2 of the direct current output
end of the buck regulator rectifier circuit A and is con-
nected with the energy storage positive pole of the elec-
tric energy input end of the tank circuit D, the positive
pole of the rectifier diode D6 is connected with the voltage
regulating node A2, the negative pole of the rectifier diode
D6, the negative pole of a third voltage-stabilizing diode
VD3 and the positive pole of the seventh capacitor C7
are connected in parallel and used as a voltage-stabiliz-
ing node A3 of the direct current output end of the buck
regulator rectifier circuit A, the voltage-stabilizing node
A3is connected with the positive pole of the power supply
of the electric energy input end of the tank circuit D or
the power input end of the timing control circuit C, the
negative pole of the sixth capacitor C6, the negative pole
of the seventh capacitor C7 and the positive pole of the
third voltage-stabilizing diode VD3 are connected with
the earth pole of the direct current output end of the rec-
tifier bridge 1C3, and the earth pole of the direct current
output end of the rectifier bridge IC3 is used as the earth
pole of the direct current output end of the buck regulator
rectifier circuit A.

[0009] Further, the outage detection circuit B compris-
es a photoelectric coupler IC1, a first resistor R1, a sec-
ond resistor R2, a second capacitor C2 and a first light
emitting diode D1, one end of the first resistor R1 is used
as the detection signal input end of the outage detection
circuit B and is connected with the positive pole node A1
of the direct current output end of the buck regulator rec-
tifier circuit A, the other end of the first resistor R1 is
connected with the positive pole of the input end of the
photoelectric coupler IC1, the negative pole of the input
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end of the photoelectric coupler IC1 is connected with
the positive pole of the first light emitting diode D1, the
positive pole of the output end of the photoelectric coupler
IC1 is connected with the electric energy output end of
the tank circuit D, the negative pole of the output end of
the photoelectric coupler IC1 is used as the detection
signal output end of the outage detection circuit B and is
connected with one end of the second resistor R2 and
one end of the second capacitor C2 in parallel, and the
other end of the second resistor R2, the other end of the
second capacitor C2 and the negative pole of the first
light emitting diode D1 are connected with the earth pole
of the direct current output end of the buck regulator rec-
tifier circuit A in parallel.

[0010] Further, the timing control circuit C comprises
atime delay control chip IC2, a crystal oscillator Y1,a first
capacitor C1,a third capacitance C3,a ninth resistor R9
and a second light emitting diode D2, the first pin of the
time delay control chip IC2 is used as the power input
end of the time delay control circuit C and is connected
with the electric energy output end of the tank circuit D,
the second pin of the time delay control chip IC2 is con-
nected with one end of the crystal oscillator Y1 and one
end of the first capacitor C1 in parallel, and the third pin
of the time delay control chip IC2 is connected with the
other end of the crystal oscillator Y1 and one end of the
third capacitor C3 in parallel. The fifth pin of the time
delay control chip IC2 is used as the processing signal
input end of the timing control circuit C and is connected
with the detection signal output end of the outage detec-
tion circuit B, the sixth pin of the time delay control chip
IC2 is used as the control signal output end of the timing
control circuit C and is connected with the control signal
input end of the relay output circuit E, the ninth pin of the
time delay control chip IC2 is connected with one end of
the ninth resistor R9, the other end of the ninth resistor
R9 is connected with the positive pole of the second light
emitting diode D2.The other end of the first capacitor C1,
the other end of the third capacitor C3 as well as the
negative pole of the second light emitting diode D2 and
the fourteen pin of the time delay control chip IC2 are
connected with the earth pole of the direct current output
end of the buck regulator rectifier circuit A in parallel.
[0011] Further, the tank circuit D comprises a third re-
sistor R3, a third diode D3, a forth diode D4, a fifth diode
D5 and a super-capacitor C5, one end of the third resistor
R3 is used as the energy storage positive pole of the
electric energy input end of the tank circuit D and is con-
nected with the voltage regulating node A2 of the direct
current output end of the buck regulator rectifier circuit
A, one end of the third resistor R3 is connected with the
positive pole of the forth diode D4, the negative pole of
the forth diode D4 is connected with the positive pole of
the super-capacitor C5 and the positive pole of the fifth
diode D5 in parallel, the positive pole of the third diode
D3 is used as the power positive pole of the electric en-
ergy input end of the tank circuit D and is connected with
the voltage-stabilizing node A3 of the direct current out-
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put end of the buck regulator rectifier circuit A, the neg-
ative pole of the super-capacitor C5 is connected with
the earth pole of the direct current output end of the buck
regulator rectifier circuit A, the negative pole of the fifth
diode D5 is connected with the negative pole of the third
diode D3 to form an electric energy output end of the tank
circuit D, and this electric energy output end and the pos-
itive pole of the output end of the outage detection circuit
B are connected with the power input end of the timing
control circuit C in parallel.

[0012] Further, the relay output circuit E comprises a
fifth resistor R5, a sixth resistor R6, a seventh resistor
R7 an eighth resistor R8, as well as a first triode Q1, a
second triode Q2 and a seventh diode D7, the emitter of
the first triode Q1 is connected with one end of the fifth
resistor R5 and the positive pole node A1 of the direct
current output end of the buck regulator rectifier circuit A
in parallel, the other end of fifth resistor R5 is connected
with the base of the first triode Q1 and one end of the
sixth resistor R6 in parallel, the collector of the first triode
Q1 is connected with the negative pole of the seventh
diode D7 and one end of the input loop of the relay in
parallel, the other end of the relay input loop is connected
with the positive pole of the seventh diode D7 and the
voltage-stabilizing node A3 of the direct current output
end of the buck regulator rectifier circuit A in parallel, the
other end of the sixth resistor R6 is connected with the
collector of the second triode Q2, the emitter of the sec-
ond triode Q2 is connected with one end of the seventh
resistor R7 and the earth pole of the direct current output
end of the buck regulator rectifier circuit A in parallel, the
other end of the seventh resistor R7 is connected with
the base of the second triode Q2 and one end of the
eighth resistor R8 in parallel, and the other end of the
eighth resistor R8 is used as the control signal input end
of the relay output circuit E and is connected with the
control signal output end of the timing control circuit C.

[0013] Further, the relay is an electromagnetic relay.

[0014] Further, the timing control circuit C further com-
prises a time setting circuit, the time setting circuit com-
prises a tenth resistor R10, a potentiometer R11, an
eighth diode D8 and an eighth capacitor C8, one end of
the tenth resistor R10 is connected with the tenth pin of
the time delay control chip IC2, the other end of the tenth
resistor R10 is connected with the positive pole of the
eighth diode D8, the sliding end of the potentiometer R11
and one end of the eighth capacitor C8 in parallel, the
negative pole of the eighth diode D8 is connected with
one fixed end of the potentiometer R11 and the first pin
of the time delay control chip IC2 in parallel, and one end
of the eighth capacitor C8 is connected with the other
fixed end of the potentiometer R11 and the earth pole of
the direct current output end of the buck regulator rectifier
circuit A in parallel.

[0015] The time relay used for the metal halide lamp
and similar loads according to the invention meets the
requirements of the time delay control process and the
time delay feature of the metal halide lamp and similar
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loads, can take the place of manual guard, automatically
controls the connection of the load power circuit accord-
ing to the preset delay time, can effectively protect the
metal halide lamp and similar loads, and prolongs the
service life of the metal halide lamp and similar loads.
Further, the direct control ability of the output contact in
the invention can meet the requirements of large power
of the metal halide lamp and similar loads. The state in-
dicatorlamp in the time delay control process after outage
can always keep working, which is convenient for the
user to learn about the current running state.

Brief Description of the Drawings
[0016]

Fig. 1is alogic time sequence diagram of the existing
time delay type time relay.

Fig. 2 is a logic time sequence diagram as required
for the metal halide lamp and similar loads.

Fig. 3 is a schematic diagram of a circuit of the em-
bodiment of the time relay used for the metal halide
lamp and similar loads according to the invention.
Fig. 4is anenlarged drawing of a timing control circuit
C of the invention.

Detailed Description of the Preferred Embodiments

[0017] The detailed description of the preferred em-
bodiments of the time delay used for the metal halide
lamp and similar loads according to the invention is fur-
ther described hereinafter with reference to the embod-
iments given in the drawing 3. The time delay used for
the metal halide lamp and similar loads according to the
invention is not limited to the description of the embodi-
ments as follows.

[0018] See Fig. 3, the time delay used for the metal
halide lamp and similar loads according to the invention
includes a power side phase wire terminal L, a power
side neutral wire terminal N, a load side live wire terminal
4, aload side ground wire terminal 3, a control circuit and
a relay. The power side phase wire terminal L and the
power side neutral wire terminal N are used for connect-
ing with a phase wire and a neutral wire of an alternating
current network. Required a conventional practices when
using a switch device (without being shown in the figure)
needs to be arranged between the phase wire terminal
L and the phase wire of the alternating current network
and between the neutral wire terminal N and the neutral
wire of the alternating current network. The phase wire
terminal L and the neutral wire terminal N are powered
on or powered off by turning on or off the switch device.
The neutral wire terminal N is connected with the ground
wire terminal 3, the output contact K1 of the relay is con-
nected between the phase wire terminal L and the live
wire terminal 4 in series, and the load side live wire ter-
minal 4 and the ground wire terminal 3 are used for con-
necting with the metal halide lamp and similar loads.
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Therefore, the electrification/outage of the live wire ter-
minal 4 and the ground wire terminal 3 for connecting the
metal halide lamp and similar loads is controlled by the
switch device and the output contact K1 in series, the
electrification of the metal halide lamp and similar loads
must meet the condition that the switch device and the
output contact K1 are closed at the same time, and the
outage of the metal halide lamp and similar loads will be
caused if any one of the switch device and the output
contact K1 is disconnected.

[0019] The control circuit includes five sub-circuits of
a buck regulator rectifier circuit A, an outage detection
circuit B, a timing control circuit C, a tank circuit D and a
relay output circuit E. Two poles of an AC input end of
the buck regulator rectifier circuit A are respectively con-
nected with the phase wire terminal L and the neutral
wire terminal N, loading voltage or unloading voltage at
a DC output end of the buck regulator rectifier circuit A
is controlled by electrification or outage of the phase wire
terminal L and the neutral wire terminal N, i.e.: the voltage
is loaded at the direct current output end of the buck
regulator rectifier circuit A via the on operation of the
switch device, and the voltage is unloaded at the direct
current output end of the buck regulator rectifier circuit A
via the off operation of the switch device. the buck reg-
ulator rectifier circuit A is connected with the relay output
circuit E to supply electricity, a detection signal input end
of the outage detection circuit B is connected with the
direct current output end of the buck regulator rectifier
circuit A, and this output end is connected with a process-
ing signal input end of the timing control circuit C to pro-
vide a detection signal whether the power supply is nor-
mal for the timing control circuit C; an electric energy
input end of the tank circuit D is connected with the direct
current output end of the buck regulator rectifier circuit
A, and the output end is connected with the power input
end of the timing control circuit C, energy is stored when
voltage is loaded at the direct current output end, and
the electricity is supplied for the timing control circuit C
when the voltage is unloaded; a control signal output end
of the timing control circuit C is connected with a control
signal input end of the relay output circuit E, at the instant
that the direct current output end is converted from load-
ing into unloading voltage, the tank circuit D supplies
electricity to the timing control circuit C, the outage de-
tection circuit B outputs a voltage unloading signal to the
timing control circuit C, the timing control circuit C enters
along time delay timekeeping process, and the situation
that the output contact K1 of the relay is prohibited to be
closed until the timekeeping process is finished is con-
trolled by the relay output circuit E and the timing control
circuit C.

[0020] In the control circuit according to the invention,
the tank circuit D and the buck regulator rectifier circuit
A can be designed separately, the tank circuit D does
not affect the voltage value output by the buck regulator
rectifier circuit A in the charging process, and the tank
circuit D can also effectively store the energy to add the
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energy storage capacity, which can meet the electricity
demand of the long time delay control.

[0021] The circuit structure of the control circuit, the
control mode, the control process and the control rela-
tionship among various sub-circuits are as follows: in the
process that the voltage is loaded at the direct current
output end, the buck regulator rectifier circuit A provides
a direct current power supply for the outage detection
circuit B, the timing control circuit C, the tank circuit D
and the relay output circuit E, and the tank circuit D stores
the energy; in the process that the voltage is unloaded
at the direct current output end, the buck regulator recti-
fier circuit A stops providing the power supply for the out-
age detection circuit B, the timing control circuit C, the
tank circuit D and the relay output circuit E, but the tank
circuit D provides the direct current power supply for the
timing control circuit C; at the instant that the voltage is
unloaded at the direct current output end, the outage de-
tection circuit B controls the timing control circuit C to
automatically enter the long time delay timekeeping proc-
ess, the timing control circuit C controls output contact
K1 of the relay to be converted to be disconnected via
the relay output circuit E, at the same time, the relay
outputcircuit E is directly controlled by unloading the volt-
age at the direct current output end to enable the output
contact K1 to be converted to be disconnected, and the
output contact K1 always keeps disconnected in the proc-
ess that the voltage is unloaded at the direct current out-
putend; ifthe voltage is loaded at the direct current output
end before the long time delay timekeeping process of
the timing control circuit C is finished, the timing control
circuit C controls the output contact K1 of the relay to
continuously keep disconnected via the relay output cir-
cuit E; if the voltage is loaded at the direct current output
end after the long time delay timekeeping process of the
timing control circuit C is finished, the relay output circuit
E enables the output contact K1 of the relay to be con-
verted to be closed under the double control of the timing
control circuit C and the voltage loaded at the direct cur-
rent output end. Said instant that the voltage is unloaded
means the instant the voltage loading state is converted
into the voltage unloading state; the process that the volt-
age is unloaded means the full process from the instant
thatthe voltage is unloaded to the voltage unloading state
is maintained; the process that the voltage is loaded
means the full process from the instant that the voltage
is loaded to the voltage loading state is maintained, and
the instant that the voltage is loaded means the instant
that the voltage unloading state is converted into the volt-
age loading state. The long time delay timekeeping proc-
ess means the time delay timekeeping process that the
time delaying range can be longer than 4 minutes.
[0022] The input-output mode of electric signals
among various sub-circuits of the control circuit under
various working states can have several schemes, one
preferred scheme of which is as follows: at a normal state
that the voltage is loaded at the direct current output end,
a detection signal output end of the outage detection cir-
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cuit B maintains a high level, a control signal output end
of the timing control circuit C maintains the high level,
the relay output circuit E close on an input loop of the
relay under the control of the high level, and the output
contact K1 keeps closed under the drive control of the
loading voltage of the direct current output end, and the
tank circuit D is in a energy storage state; at the instant
that the voltage is unloaded at the direct current output
end, the detection signal output end of the outage detec-
tion circuit B is converted into the low level, the timing
control circuit C enters the long time delay timekeeping
process under the control of the low level and the control
signal output end is converted into the low level, the relay
output circuit E enables the output loop of the relay to cut
off (not close on) under the control of the low level, at the
same time, the output contact K1 of the relay is converted
to be disconnected under the control that the voltage is
unloaded at the direct current output end, and the tank
circuit D is converted into the electricity supply state;
when the timing control circuit C is located in the long
time delay timekeeping process, the control signal output
end of the timing control circuit C always keeps at the
low level no matter whether the voltage at the direct cur-
rentoutputend and the level at the detection signal output
end are changed or not, the relay output circuit E enables
the input loop of the relay to cut off under the control of
the low level, the cut-off enable the output contact K1 of
the relay not to close; at the instant that the long time
delay timekeeping process is finished, the control signal
output end of the timing control circuit C is converted into
the high level, the relay output circuit E allows the input
loop of the relay to close on under the control of the high
level, at this time, the input loop of the relay is closed on
and the output contact K1 of the relay is converted to be
closed under the drive control of the voltage if the voltage
has been loaded at the direct current output end, the
relay output circuit E enables the output contact K1 of
the relay to continuously keep disconnected without the
drive voltage if the voltage has been unloaded at the di-
rect current output end, the tank circuit D continues to
supply the electricity until the electric energy is exhaust-
ed; at the instant that the voltage is loaded at the direct
current output end, the detection signal output end of the
outage detection circuit B is converted into the high level,
the timing control circuit C automatically detects whether
the previous long time delay timekeeping process comes
to an end under the control of the high level, if the long
time delay timekeeping process does not come to an
end, the control signal output end continues to keep the
low level, if the long time delay timekeeping process
comes to an end, the control signal output end is con-
verted into the high level, and the input loop of the relay
close on under the drive control of the high level and the
loaded voltage and the output contact K1 of the relay is
converted to be closed, and the tank circuit D returns to
the energy storage state. At the instant that the voltage
is loaded at the direct current output end, there can be
several specific modes of the long time delay timekeep-
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ing process automatically detected by the timing control
circuit C. These different modes will lead to tiny distinction
among the use functions of the time relay. The tiny dis-
tinction is mainly reflected in performing electrifica-
tion/outrage operation for many times in the same long
time delay timekeeping process. This problem will be de-
scried hereinafter by giving examples. Example 1, the
long time delay timekeeping process automatically de-
tected by the timing control circuit C is a mode of a pre-
vious outage long time delay timekeeping process. It is
assumed that one time delay process is 60-minute, once
outage is performed in 40-minute after starting the proc-
ess and then the electrification operation is performed
again, the time that the output contact K1 of the relay is
converted to be closed is the time that the previous out-
age long time delay timing process is finished, i.e., the
60th-minute after the previous outage long time delay
timekeeping process. Example 2, the long time delay
timekeeping process automatically detected by the tim-
ing control circuit C is a mode of this outage long time
delay timekeeping process. Similarly, it is assumed that
one time delay process is 60-minute, once outage is per-
formed in 40-minute after starting the process and then
the electrification operation is performed again, the time
that the output contact K1 of the relay is converted to be
closed is the time that this outage long time delay timing
process is finished, i.e., the 100th-minute after the pre-
vious outage long time delay timekeeping process. The
preferred mode of the invention is the mode of the ex-
ample 1, i.e.: at the instant that the voltage is loaded at
the direct current output end, the long time delay time-
keeping process automatically detected by the timing
control circuit C is the previous outage long time delay
timekeeping process.

[0023] The specific circuit structure of various sub-cir-
cuits can have several schemes, and one preferred
scheme of five sub-circuits is as follows:

[0024] The buck regulator rectifier circuit A includes a
step-down resistor R4, a capacitor C4, a rectifier bridge
IC3, avoltage-stabilizing diode set (VD1, VD2), a rectifier
diode D6, a voltage-stabilizing diode VD3, a capacitor
C6 and a capacitor C7. The step-down resistor R4 is
connected between the power side live wire terminal L
and one pole of the alternating current input end of the
rectifier bridge IC3 in series, the capacitor C4 is connect-
ed to both ends of the step-down resistor R4 in parallel,
the positive pole of the direct current output end of the
rectifier bridge IC3 is used as a positive pole node A1 of
the direct current output end of the buck regulator rectifier
circuit A and is connected with the detection signal input
end of the outage detection circuit B, the negative pole
of the voltage-stabilizing diode VD1 of the voltage-stabi-
lizing diode set (VD 1, VD2), the positive pole of the ca-
pacitor C6 and the positive pole node A1 are connected
in parallel, the positive pole of the voltage-stabilizing di-
ode VD1 is connected with the negative pole of the volt-
age-stabilizing diode VD2, the positive pole of the volt-
age-stabilizing diode VD2 is used as a voltage regulating
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node A2 of the direct current output end of the buck reg-
ulator rectifier circuit A and is connected with the energy
storage positive pole of the electric energy input end of
the tank circuit D, the positive pole of the rectifier diode
D6 is connected with the voltage regulating node A2, the
negative pole of the rectifier diode D6, the negative pole
of a voltage-stabilizing diode VD3 and the positive pole
of the capacitor C7 are connected in parallel and used
as a voltage-stabilizing node A3 of the direct current out-
put end of the buck regulator rectifier circuit A, the volt-
age-stabilizing node A3 is connected with the positive
pole of the power supply of the electric energy input end
of the tank circuit D or the power input end of the timing
control circuit C, the negative pole of the capacitor C6,
the negative pole of the capacitor C7 and the positive
pole of the voltage-stabilizing diode VD3 are connected
with the earth pole of the direct current output end of the
rectifier bridge IC3, and the earth pole of the direct current
output end of the rectifier bridge IC3 is used as the earth
pole of the direct current output end of the buck regulator
rectifier circuit A. It can be seen from the preferred em-
bodiment of the buck regulator rectifier circuit A, the direct
current output end of the rectifier bridge IC3 includes a
positive pole and an earth pole, a positive pole node A1,
a voltage regulating node A2 and a voltage-stabilizing
node A3 at the positive pole of the direct current output
are formed via the partial voltage of the voltage-stabiliz-
ing diode VD1, the voltage-stabilizing diode VD2 and the
voltage-stabilizing diode VD3 on the positive pole. The
voltage among these three nodes can be adapted ac-
cording to the requirements of various sub-circuits, and
the voltage to earth of the voltage regulating node A2
and the voltage-stabilizing node A3 is less than the pos-
itive pole node A1. The positive pole node A1 is used as
not only the electrifying node of the relay output circuit
E, but also a signal gathering node at the detection signal
input end of the outage detection circuit B. The voltage
loaded at the direct current output end of the buck regu-
lator rectifier circuit A means that the positive pole node
A1 has a working voltage to earth, and the voltage un-
loaded at the direct current output end of the buck regu-
lator rectifier circuit A means that the voltage to earth of
the positive pole node A1 is zero. The voltage regulating
node A2 is used as the electrifying node of the energy
storage loop of the tank circuit D, and the voltage-stabi-
lizing node A3 is used as the electrifying node of the
changing connection power loop of the energy storage
loop D. Of course, one equivalent circuit structure is that
the voltage-stabilizing node A3 is directly used as the
electrifying node of the timing control circuit C. Thus it
can be seen that through the positive pole node A1, the
voltage regulating node A2 and the voltage-stabilizing
node A3, in the process that the voltage is loaded at the
direct current output end, the buck regulator rectifier cir-
cuit A provides the direct current power supply for the
outage detection circuit B, the timing control circuit C, the
tank circuit D and the relay output circuit E, and the tank
circuit D stores the energy; of course, in the process that
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the voltage is unloaded at the direct current output end,
the buck regulator rectifier circuit A stops providing the
power supply for the outage detection circuit B, the timing
control circuit C, the tank circuit D and the relay output
circuit E. The voltage-stabilizing diode set adopts a struc-
ture formed by connecting the voltage-stabilizing diode
VD1 and the voltage-stabilizing diode VD2 in series. The
object of using two voltage-stabilizing diodes is to reduce
the voltage at both ends of each voltage-stabilizing diode,
so the equivalent scheme can be one or more than two
voltage-stabilizing diodes. A voltage division circuit
formed by the voltage-stabilizing diode VD1, the voltage-
stabilizing diode VD2 and the voltage-stabilizing diode
VD3 has a perfect voltage-stabilizing effect. One adverse
scheme is to use a resistor to take the place of the volt-
age-stabilizing diode. Obviously, the adverse scheme
does not have the voltage-stabilizing function. Another
adverse scheme is to omit the rectifier diode D6 and/or
the capacitor C7, which does not affect the work of the
circuit, but affect the performance of the circuit, for ex-
ample, failing to preventthe damage of the impact voltage
of the input loop of the relay to the circuit.

[0025] The outage detection circuit B includes a pho-
toelectric coupler IC1, aresistor R1, a resistor R2, a ca-
pacitor C2 and a light emitting diode D1, one end of the
first resistor R1 is used as the detection signal input end
of the outage detection circuit B and is connected with
an positive pole node A1 of the direct current output end
of the buck regulator rectifier circuit A, the other end of
the resistor R1 is connected with the positive pole of the
input end of the photoelectric coupler IC 1, the negative
pole of the input end of the photoelectric coupler IC1 is
connected with the positive pole of the light emitting diode
D1, the positive pole of the output end of the photoelectric
coupler IC1 is connected with the electric energy output
end of the tank circuit D, the negative pole of the output
end of the photoelectric coupler IC1 is used as the de-
tection signal output end of the outage detection circuit
B and is connected with one end of the resistor R2 and
one end of the capacitor C2 in parallel, and the other end
of the resistor R2, the other end of the capacitor C2 and
the negative pole of the light emitting diode D1 are con-
nected with the earth pole of the direct current outputend
of the buck regulator rectifier circuit A in parallel. Under
the normal state that the voltage is loaded at the direct
current output end, the current is flowed from the positive
pole node A1 at the direct current output end of the buck
regulator rectifier circuit A to the earth pole through the
resistor R1, the input loop of the photoelectric coupler
IC1 and the light emitting diode D1 to turn on the light
emitting diode D1, that is to say the power supply close
on the indicator lamp and the output loop of the photoe-
lectric coupler IC1 is close on at the same time, the volt-
age at the electric energy output end of the tank circuit
D is loaded at one end of the resistor R1 through the
output loop of the photoelectric coupler IC1, and one end
of the resistor R1 as the detection signal output end of
the outage detection circuit B keeps the high level. At the
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instant that the voltage is unloaded at the direct current
output end and under the state that unloading the voltage
is kept, as the input loop of the photoelectric coupler IC1
has no current to flow through, the light emitting diode
D1 turns off and the output loop of the photoelectric cou-
pler IC1 is cut off (not close on), the voltage at the electric
energy output end of the tank circuit D cannot be loaded
toone end of theresistor R1 as the detection signal output
end of the outage detection circuit B, and the detection
signal output end of the outage detection circuit B is con-
verted into and kept at the low level.

[0026] The timing control circuit Cincludes a time delay
control chip 1C2, a crystal oscillator Y1, a capacitor C1,
a capacitor C3, a resistor R9 and a light emitting diode
D2, the pin 1 of the time delay control chip IC2 is used
as the power input end of the time delay control circuit C
and is connected with the electric energy output end of
the tank circuit D, the pin 2 of the time delay control chip
IC2 is connected with one end of the crystal oscillator Y1
and one end of the capacitor C1 in parallel, the pin 3 of
the time delay control chip IC2 is connected with the other
end of the crystal oscillator Y1 and one end of the capac-
itor C3 in parallel, the pin 5 of the time delay control chip
IC2 is used as the processing signal input end of the
timing control circuit C and is connected with the detec-
tion signal output end of the outage detection circuit B,
the pin 6 of the time delay control chip IC2 is used as the
control signal output end of the timing control circuit C
and is connected with the control signal input end of the
relay output circuit E, the pin 9 of the time delay control
chip IC2 is connected with one end of the resistor R9,
the other end of the resistor R9 is connected with the
positive pole of the light emitting diode D2, the other end
of the capacitor C1, the other end of the capacitor C3,
the negative pole of the light emitting diode D2 and the
pin 14 of the time delay control chip IC2 are connected
with the earth pole of the direct current output end of the
buck regulator rectifier circuit Ain parallel. The time delay
control chip IC2 is a single chip SCM. The PIC single
chip with the model of PIC 16F684 is selected in the em-
bodiment, the pin 1 and the pin 14 are respectively the
positive pole and the negative pole of the power input
end of the time delay control IC2 and also the positive
pole and the negative pole of the power input end of the
timing control circuit C. In addition, the invention further
applies the following features of the time delay control
chip IC2 to form a circuit structure meeting the control
requirement of the time delay according to the invention.
The time delay control feature and the structure of the
time delay control chip IC2 are applied. A clock source
circuit formed by the crystal oscillator Y1, the capacitor
C1 and the capacitor C3 connected between the pin 2
and the pin 3 of the time delay control chip IC2 is a clock
providing a program run for the time delay control chip
IC2, and the precision of the clock is high and the stability
is good. The time delay control chip IC2 can further select
the commonly-used RC clock circuit as the program run
providing clock, or select the single chip with an internal
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clock. When the internal clock is used as the clock for
program run, the pin 2 and the pin 3 of the time delay
control chip IC2 can be suspended. The RC clock circuit
has a big error and alow frequency, and the internal clock
has alow precision and is easily affected by temperature,
sothe clock source circuit of the embodiment s preferred.
The clock source is provided for time delay and time-
keeping of the time delay control chip IC2. As the scope
of the duration of the crystal oscillator Y1 is extremely
large, the long time delay can be achieved. The pin 5 of
the time delay control chip IC2 can also be used as the
processing signal input end of the timing control circuit
C (also the detection signal output end of the outage de-
tection circuit B), the pin 6 of the time delay control chip
IC2 is used as the control signal output end of the timing
control circuit C (also the control signal input end of the
relay output circuit E), the pin 9 of the time delay control
chip IC2 is used as the light emitting diode D2, i.e., the
power supply of the time delay indicator lamp to form the
control relationship achieving the control requirement of
the invention as follows: under the control that the high
level is input at the pin 5, the high level is output at the
pin 6; at the instant that the high level is converted into
the low level at the pin 5, the time delay control chip IC2
enters the long time delay timekeeping process, at the
same time, the pin 6 is also converted into the low level,
the pin 9 outputs an impulse voltage to enable the light
emitting diode D2 to twinkle; at the instant that the long
time delay timekeeping process is finished, the pin 6 is
converted into the high level and outputs a control signal
to the relay output circuit E, while the output voltage of
the pin 9 is converted into the direct current voltage to
enable the light emitting diode D2 to turn on normally.
One optionally preferred scheme is to apply the reference
voltage of the pin 10 of the time delay control chip IC2 to
achieve the control of the time delay duration of the time
delay control chip IC2. The specific circuit structure is as
follows: the timing control circuit C further includes a time
setting circuit, the time setting circuit includes a resistor
R10, a potentiometer R11, a diode D8 and a capacitor
C8, one end of the resistor R10 is connected with the pin
10 of the time delay control chip IC2, the other end of the
resistor R10 is connected with the positive pole of the
diode D8, the sliding end of the potentiometer R11 and
one end of the capacitor C8 in parallel, the negative pole
of the diode D8 is connected with one fixed end of the
potentiometer R11 and the pin 1 of the time delay control
chip IC2 in parallel, and one end of the capacitor C8 is
connected with the other fixed end of the potentiometer
R11 and the earth pole of the direct current output end
of the buck regulator rectifier circuit A in parallel. When
one mechanical displacement is inputinto the sliding end
of the potentiometer R11 through manual operation, the
reference voltage value of the pin 10 can be changed,
and the time duration of time delay and timekeeping of
the time delay control chip IC2 is set by changing the
reference voltage value of the pin 10. Obviously, the time
setting circuit cannot only provide the self-setting of the
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time delay duration for the user, but also can provide an
accurate time delay duration precision and the great time
delay duration scope, so as to expand the use function
of the product, such as: for the electrification/outage con-
trol of the metal halide lamp, the user can autonomously
set the time delay duration according to the model of the
metal halide lamp, the season or the usage occasion;
and for the power control, the accurate control of the elec-
trification/outage time can be performed according to the
actual requirement of power consumption management.
[0027] The tank circuit D comprises a resistor R3, a
diode D3, a diode D4, a diode D5 and a super-capacitor
C5, one end of the resistor R3 is used as the energy
storage positive pole of the electric energy input end of
the tank circuit D and is connected with the voltage reg-
ulating node A2 of the direct current output end of the
buck regulator rectifier circuit A, one end of the resistor
R3 is connected with the positive pole of the diode D4,
the negative pole of the diode D4 is connected with the
positive pole of the super-capacitor C5 and the positive
pole of the diode D5 in parallel, the positive pole of the
diode D3 is used as the power positive pole of the electric
energy input end of the tank circuit D and is connected
with the voltage-stabilizing node A3 of the direct current
output end of the buck regulator rectifier circuit A, the
negative pole of the super-capacitor C5 is connected with
the earth pole of the direct current output end of the buck
regulator rectifier circuit A, the negative pole of the diode
D5 is connected with the negative pole of the diode D3
to form an electric energy output end of the tank circuit
D, and said electric energy output end and the positive
pole of the output end of the outage detection circuit B
are connected with the power input end of the timing con-
trol circuit C in parallel. When the voltage is loaded at the
direct current output end of the buck regulator rectifier
circuit A, the current flow out from the voltage regulating
node A2 through the resistor R3 and the diode D4 and
to the super-capacitor C5 and charges for the super-ca-
pacitor C5, i.e., the buck regulator rectifier circuit A pro-
vides the direct current power supply for the tank circuit
D while the tank circuit D is in the energy storage state;
during the charging period of the super-capacitor C5,
when the voltage at both ends of the super-capacitor C5
is very low (even zero), the resistor R3 plays a role in
limiting current and dividing voltage to ensure the voltage
of the voltage regulating node A2 and the voltage stabi-
lizing node A3 is not lowered by the charging of the super-
capacitor C5, thereby ensuring the voltage supplying the
electricity for the IC2in the circuit C is normal at the instant
of electrifying; the current of the voltage-stabilizing node
A3 flows through the diode D3 into the positive pole of
the output end of the photoelectric coupler IC1 of the
outage detection circuit B and the power input end (pin
1) of the timing control circuit C, i.e., the buck regulator
rectifier circuit A provides the direct current power supply
for the outage detection circuit B and the timing control
circuit C; due to the reverse cut-off feature of the diode
D5, the current from the voltage-stabilizing node A3 will
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not flow into the super-capacitor C5. When the voltage
is unloaded at the direct current output end of the buck
regulator rectifier circuit A: the voltage regulating node
A2 and the voltage-stabilizing node A3 are the low level,
while the positive pole of the super-capacitor C5 is high
level, so the super-capacitor C5 discharges, the current
flowing from the positive pole of the super-capacitor C5
flows through the diode D5 into the power input end (pin
1) of the timing control circuit C, i.e., the tank circuit D is
used as the power supply to continuously provide the
power supply for the timing control circuit C; under the
control that the voltage is unloaded at the direct current
output end, the output loop of the photoelectric coupler
IC1 of the outage detection circuit B is cut off (not close
on), so the current flowing from the positive pole of the
super-capacitor C5 will not flow into the output loop of
the photoelectric coupler IC1; and due to the reverse cut-
off feature of the diode D4 and the diode D3, the current
flowing from the positive pole of the super-capacitor C5
will not flow back to the voltage regulating node A2 and
the voltage-stabilizing node A3. Due to the ultra-large
capacity feature, the super-capacitor C5 is equivalent to
one battery, which can meet the power requirement for
the long time delay timekeeping run of the timing control
circuit C.

[0028] The relay output circuit E comprises a resistor
R5, a resistor R6, a resistor R7, a resistor R8, a triode
Q1, a triode Q2, a diode D7 and a relay, the emitter of
the triode Q1 is connected with one end of the resistor
R5 and the positive pole node A1 of the direct current
output end of the buck regulator rectifier circuit A in par-
allel, the other end of resistor R5 is connected with the
base of the triode Q1 and one end of the resistor R6 in
parallel, the collector of the triode Q1 is connected with
the negative pole of the diode D7 and one end of the
input loop of the relay in parallel, the other end of the
relay input loop is connected with the positive pole of the
diode D7 and the voltage-stabilizing node A3 of the direct
current output end of the buck regulator rectifier circuit A
in parallel, the other end of the resistor R6 is connected
with the collector of the triode Q2, the emitter of the triode
Q2 is connected with one end of the resistor R7 and the
earth pole of the direct current output end of the buck
regulator rectifier circuit A in parallel, the other end of the
resistor R7 is connected with the base of the triode Q2
and one end of the resistor R8 in parallel, and the other
end of the resistor R8 is used as the control signal input
end of the relay output circuit E and is connected with
the control signal output end of the timing control circuit
C. Under the current situation that the control signal out-
put end of the timing control circuit C outputs the high
level (i.e., the base of the triode Q2 is the high level): if
the voltage has been loaded at the direct current output
end, the triode Q1 is close on under the control of the
high level, to enable the voltage to earth (i.e., the loading
voltage) of the positive pole node A1 at the direct current
output end to load at both ends of the input loop of the
relay, so that the relay is actuated and the output contact
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K1 is closed; if the voltage has been unloaded at the
direct current output end, the high level cannot control
the triode Q1 to close on, at the same time, no voltage
can motivates the contact of relay to sticking, so the
output contact K1 of the relay is disconnected. Under the
current situation that the control signal output end of the
timing control circuit C outputs the low level (i.e., the base
of the triode Q2 is the low level): if the voltage has been
loaded at the direct current output end, the triode Q1 is
cut off (not close on) under the control of the low level,
to enable the voltage to earth (i.e., the loading voltage)
of the positive pole node A1 at the direct current output
end can not load at both ends of the input loop of the
relay, so thatthe inputloop of the relay enables the output
contact K1 to cut off as no drive voltage is provided; of
course, under the current situation that the voltage has
been unloaded atthe direct current output end, the output
contact K1 is disconnected as the triode Q1 is cut off (not
close on) and the input loop of the relay is not provided
with the drive voltage.

[0029] Therelay is preferred as a general electromag-
netic relay, with the advantages that the working current
of the output contact K1 is high, the breaking capacity is
strong and the cost performance is better. It should be
understood that as the invention adopts the above control
circuit, it is likely to select the general electromagnetic
relay, or, the conventional magnetic latching relay cannot
be adopted to obtain the effect of the high working current
of the output contact and directly control many high-pow-
er metal halide lamps.

[0030] As you can see from the above, the time relay
used for the metal halide lamp and similar loads accord-
ing to the invention can better meet the special use re-
quirements of the metal halide lamp and similar loads.
These special use requirements are as follows: e.g. ,only
if two conditions that the voltage is loaded at the direct
current output end and the long time delay timekeeping
process is finished are met at the same time, the control
circuit can close the output contact K1 of the relay, i.e.,
electrifying the metal halide lamp and similar loads; if two
conditions that the voltage is loaded at the direct current
output end and the long time delay timekeeping process
is finished are not met, or one of conditions is not met,
the output contact K1 of the relay cannot be closed, i.e.,
failing to electrify the metal halide lamp and similar loads;
the instant that the voltage is unloaded at the direct cur-
rent output end of the buck regulator rectifier circuit A is
used as the starting point of the long time delay time-
keeping, the reliability and accuracy of the time interval
between two starting actions are ensured; the instant that
the long time delay timekeeping process is finished is
used as the control condition of allowing the input loop
of the relay to close on, which can enable the secondary
starting of the time relay product to have two starting
modes of time delay control starting and manual starting;
due to the time setting circuit, the time delay range of the
relay productis large and regulated, the timing is accurate
and reliable, so the multi-purpose requirement is met.
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The so-called time delay control starting means firstly
performing outage operation for the switch device, and
then performing the electrification operation before the
time delay is finished. In this way, the control circuit au-
tomatically electrifies the load when the time delay is fin-
ished. The electrifying operation performed immediately
for the product in the manual operation starting means
firstly performing the outage operation for the switch de-
vice and then performing the electrification operation af-
ter the time delay is finished. In this way, the load will be
electrified immediately due to the operation at this time.

Claims

1.

A time relay used for metal halide lamp and similar
loads, comprising a power side phase wire terminal
L, a power side neutral wire terminal N, a load side
live wire terminal (4), a load side ground wire terminal
(3), and a control circuit, wherein the neutral wire
terminal N is connected with the ground wire terminal
(3), an output contact K1 of the relay is connected
between the phase wire terminal L and the live wire
terminal (4) in series, wherein:

the control circuit comprises a buck regulator
rectifier circuit A, an outage detection circuit B,
a timing control circuit C, a tank circuit D and a
relay output circuit E; two poles of an AC input
end of the buck regulator rectifier circuit A are
respectively connected with the phase wire ter-
minal L and the neutral wire terminal N, and load-
ing voltage or unloading voltage at a DC output
end of the buck regulator rectifier circuit A is con-
trolled by electrification or outage of the phase
wire terminal L and the neutral wire terminal N;
the buck regulator rectifier circuit A is connected
with the relay output circuit E to supply electric-
ity, a detection signal input end of the outage
detection circuit B is connected with the direct
current output end of the buck regulator rectifier
circuit A, the output end is connected with a
processing signal input end of the timing control
circuit C to provide a detection signal whether
the power supply is normal for the timing control
circuit C; an electric energy input end of the tank
circuit D is connected with the direct current out-
put end of the buck regulator rectifier circuit A,
the output end is connected with the power input
end of the timing control circuit C, energy is
stored when voltage is loaded at the direct cur-
rent output end, and the electricity is supplied
for the timing control circuit C when the voltage
is unloaded; and

a control signal output end of the timing control
circuit C is connected with a control signal input
end of the relay output circuit E, at the instant
that the direct current output end is converted
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from loading into unloading voltage, the tank cir-
cuit D supplies electricity to the timing control
circuit C, the outage detection circuit B outputs
a voltage unloading signal to the timing control
circuit C, the timing control circuit C enters along
time delay timekeeping process, and the situa-
tion that the output contact K1 of the relay is
prohibited to be closed until the timekeeping
process is finished is controlled by the control
circuit C through the relay output circuit E.

2. The time relay used for the metal halide lamp and
similar loads according to claim 1, wherein:

at a normal state that the voltage is loaded at
the direct current output end, a detection signal
output end of the outage detection circuit B
maintains a high level, a control signal output
end of the timing control circuit C maintains the
high level, the relay output circuit E close on an
input loop of the relay under the control of the
high level, and the output contact K1 keeps
closed under the drive control of the loading volt-
age of the direct current output end, and the tank
circuit D is in a energy storage state;

at the instant that the voltage is unloaded at the
direct current output end, the detection signal
output end of the outage detection circuit B is
converted into the low level, the timing control
circuit C enters the long time delay timekeeping
process under the control of the low level and
the control signal output end is converted into
the low level, the relay output circuit E enables
the input loop of the relay to cut off under the
control of the low level, at the same time, the
output contact K1 of the relay is converted in be
disconnected under the control that the voltage
is unloaded at the direct current output end, and
the tank circuit D is converted into the electricity
supply state; and

at the instant that the voltage is loaded at the
direct current output end, the detection signal
output end of the outage detection circuit B is
converted into the high level, the timing control
circuit C automatically detects whether the pre-
vious long time delay timekeeping process
comes to an end under the control of the high
level, if the long time delay timekeeping process
does not come to an end, the control signal out-
put end continues to keep the low level, if the
long time delay timekeeping process comes to
an end, the control signal output end is convert-
ed into the high level, and the input loop of the
relay close on under the drive control of the high
level and the loaded voltage and the output con-
tact K1 of the relay is converted in be closed,
and the tank circuit D returns to the energy stor-
age state.



21 EP 3 041 019 A1 22

The time relay used for the metal halide lamp and
similar loads according to claim 1, wherein: the buck
regulator rectifier circuit A comprises a step-down
resistor R4, a fourth capacitor C4, a rectifier bridge
IC3, a voltage-stabilizing diode set (VD1, VD2), a
rectifier diode D6, a third voltage-stabilizing diode
VD3, a sixth capacitor C6 and a seventh capacitor
C7, the step-down resistor R4 is connected between
the power side live wire terminal L and one pole of
the alternating currentinput end of the rectifier bridge
IC3 in series, the fourth capacitor C4 is connected
to both ends of the step-down resistor R4 in parallel,
the positive pole of the direct current output end of
the rectifier bridge IC3 is used as a positive pole node
A1 of the direct current output end of the buck reg-
ulator rectifier circuit A and is connected with the
detection signal output end of the outage detection
circuit B, the negative pole of the first voltage-stabi-
lizing diode VD1 of the voltage-stabilizing diode set
(VD1, VD2), the positive pole of the sixth capacitor
C6 and the positive pole node A1 are connected in
parallel, the positive pole of the first voltage-stabiliz-
ing diode VD1 is connected with the negative pole
ofthe second voltage-stabilizing diode VD2, the pos-
itive pole of the second voltage-stabilizing diode VD2
is used as a voltage regulating node A2 of the direct
current output end of the buck regulator rectifier cir-
cuit A and is connected with the energy storage pos-
itive pole of the electric energy input end of the tank
circuit D, the positive pole of the rectifier diode D6 is
connected with the voltage regulating node A2, the
negative pole of the rectifier diode D6, the negative
pole of a third voltage-stabilizing diode VD3 and the
positive pole of the seventh capacitor C7 are con-
nected in parallel and used as a voltage-stabilizing
node A3 of the direct current output end of the buck
regulator rectifier circuit A, the voltage-stabilizing
node A3 is connected with the positive pole of the
power supply of the electric energy input end of the
tank circuit D or the power input end of the timing
control circuit C, the negative pole of the sixth ca-
pacitor C6, the negative pole of the seventh capacitor
C7 and the positive pole of the third voltage-stabiliz-
ing diode VD3 are connected with the earth pole of
the direct current output end of the rectifier bridge
IC3in parallel, and the earth pole of the direct current
output end of the rectifier bridge IC3 is used as the
earth pole of the direct current output end of the buck
regulator rectifier circuit A.

The time relay used for the metal halide lamp and
similar loads according to claim 1, wherein the out-
age detection circuit B comprises a photoelectric
coupler IC1, afirstresistor R1, a second resistor R2,
a second capacitor C2 and afirst light emitting diode
D1, one end of the first resistor R1 is used as the
detection signal input end of the outage detection
circuit B and is connected with the positive pole node
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A1 of the direct current output end of the buck reg-
ulator rectifier circuit A, the other end of the first re-
sistor R1 is connected with the positive pole of the
input end of the photoelectric coupler IC1, the neg-
ative pole of the input end of the photoelectric coupler
IC1 is connected with the positive pole of the first
light emitting diode D1, the positive pole of the output
end of the photoelectric coupler IC1 is connected
with the electric energy output end of the tank circuit
D, the negative pole of the output end of the photo-
electric coupler IC1 is used as the detection signal
output end of the outage detection circuit B and is
connected with one end of the second resistor R2
and one end of the second capacitor C2 in parallel,
and the other end of the second resistor R2, the other
end of the second capacitor C2 and the negative
pole of the first light emitting diode D1 are connected
with the earth pole of the direct current output end
of the buck regulator rectifier circuit A in parallel.

The time relay used for the metal halide lamp and
similar loads according to claim 1, wherein the timing
control circuit C comprises a time delay control chip
IC2, a ninth resistor R9 and a second light emitting
diode D2, the first pin of the time delay control chip
IC2 is used as the power input end of the time delay
control circuit C and is connected with the electric
energy output end of the tank circuit D, the fifth pin
of the time delay control chip IC2 is used as the
processing signal input end of the timing control cir-
cuit C and is connected with the detection signal out-
put end of the outage detection circuit B, the sixth
pin of the time delay control chip IC2 is used as the
control signal output end of the timing control circuit
C and is connected with the control signal input end
of the relay output circuit E, the ninth pin of the time
delay control chip IC2 is connected with one end of
the ninth resistor R9, the other end of the ninth re-
sistor R9 is connected with the positive pole of the
second light emitting diode D2, the negative pole of
the second light emitting diode D2 and the fourteen
pin of the time delay control chip IC2 are connected
with the earth pole of the direct current output end
of the buck regulator rectifier circuit A in parallel.

The time relay used for the metal halide lamp and
similar loads according to claim 1, wherein the tank
circuit D comprises a third resistor R3, a third diode
D3, a forth diode D4, a fifth diode D5 and a super-
capacitor C5, one end of the third resistor R3 is used
as the energy storage positive pole of the electric
energy input end of the tank circuit D and is connect-
ed with the voltage regulating node A2 of the direct
current output end of the buck regulator rectifier cir-
cuit A, one end of the third resistor R3 is connected
with the positive pole of the forth diode D4, the neg-
ative pole of the forth diode D4 is connected with the
positive pole of the super-capacitor C5 and the pos-
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itive pole of the fifth diode D5 in parallel, the positive
pole of the third diode D3 is used as the power pos-
itive pole of the electric energy input end of the tank
circuit D and is connected with the voltage-stabilizing
node A3 of the direct current output end of the buck
regulator rectifier circuit A, the negative pole of the
super-capacitor C5 is connected with the earth pole
of the direct current output end of the buck regulator
rectifier circuit A, the negative pole of the fifth diode
D5 is connected with the negative pole of the third
diode D3 to form an electric energy output end of the
tank circuit D, and the electric energy output end and
the positive pole of the output end of the outage de-
tection circuit B are connected with the power input
end of the timing control circuit C in parallel.

The time relay used for the metal halide lamp and
similar loads according to claim 1, wherein the relay
output circuit E comprises a fifth resistor R5, a sixth
resistor R6, a seventh resistor R7, an eighth resistor
R8, a first triode Q1, a second triode Q2 and a sev-
enth diode D7, the emitter of the first triode Q1 is
connected with one end of the fifth resistor R5 and
the positive pole node A1 of the direct current output
end of the buck regulator rectifier circuit A in parallel,
the other end of fifth resistor R5 is connected with
the base of the first triode Q1 and one end of the
sixth resistor R6 in parallel, the collector of the first
triode Q1 is connected with the negative pole of the
seventh diode D7 and one end of the input loop of
the relay in parallel, the other end of the relay input
loop is connected with the positive pole of the sev-
enth diode D7 and the voltage-stabilizing node A3
of the direct current output end of the buck regulator
rectifier circuit A in parallel, the other end of the sixth
resistor R6 is connected with the collector of the sec-
ond triode Q2, the emitter of the second triode Q2 is
connected with one end of the seventh resistor R7
and the earth pole of the direct current output end of
the buck regulator rectifier circuit A in parallel, the
other end of the seventh resistor R7 is connected
with the base of the second triode Q2 and one end
of the eighth resistor R8 in parallel, and the other
end of the eighth resistor R8 is used as the control
signal input end of the relay output circuit E and is
connected with the control signal output end of the
timing control circuit C.

The time relay used for the metal halide lamp and
similar loads according to claim 1, wherein the relay
is an electromagnetic relay.

The time relay used for the metal halide lamp and
similar loads according to claim 5, wherein the timing
control circuit C further comprises a time setting cir-
cuit, the time setting circuit comprises a tenth resistor
R10, a potentiometer R11, an eighth diode D8 and
an eighth capacitor C8, one end of the tenth resistor
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R10 is connected with the tenth pin of the time delay
control chip IC2, the other end of the tenth resistor
R10 is connected with the positive pole of the eighth
diode D8, the sliding end of the potentiometer R11
and one end of the eighth capacitor C8 in parallel,
the negative pole of the eighth diode D8 is connected
with one fixed end of the potentiometer R11 and the
first pin of the time delay control chip IC2 in parallel,
and one end of the eighth capacitor C8 is connected
with the other fixed end of the potentiometer R11
and the earth pole of the direct current output end of
the buck regulator rectifier circuit A in parallel.

The time relay used for the metal halide lamp and
similar loads according to claim 5, wherein the timing
control circuit C further comprises a clock source cir-
cuit formed by a crystal oscillator Y1, a first capacitor
C1 and a third capacitor C3, the second pin of the
time delay control chip IC2 is connected with one
end of the crystal oscillator Y1 and one end of the
first capacitor C1 in parallel, the third pin of the time
delay control chip IC2 is connected with the other
end of the crystal oscillator Y1 and one end of the
third capacitor C3 in parallel, and the other end of
the first capacitor C1, the other end of the third ca-
pacitor C3 are connected with the earth pole of the
direct current output end of the buck regulator recti-
fier circuit A in parallel.
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