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(57) A controlling method for controlling a solenoid
valve that has a multi-stage valve, and the multi-stage
valve takes a preset time to go from fully close to fully
open. The controlling method including: proceeding with
an ignition procedure for providing a power supply to the
solenoid valve and counting up to a first default time.
When the provision time of the power supply to the so-
lenoid valve reaches the first default time, and a sensing

Solenoid valve controlling circuit and controlling method thereof

signal indicates an extinguishing state, then interrupting
the power supply to the solenoid valve. When the inter-
ruption time for the power supply reaches a second de-
fault time, then restore the power supply to the solenoid
valve and re-count up to the first default time. Therein,
the sum of the first default time and the second default
time is smaller than the preset time. Therefore, a geyser
that utilizes the solenoid valve may increase in safety.
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Description
BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The presentinvention generally relates to a so-
lenoid valve controlling circuit and a controlling method
thereof; in particular, to a solenoid valve controlling circuit
that is used to control the opening and closing of a sole-
noid valve in a gas geyser and a controlling method there-
of.

2. Description of Related Art

[0002] Since the technical development for gas gey-
sers are becoming relatively mature, therefore in recent
years vendors have been making efforts for design im-
provement in terms of features such as safety, power
saving, and combustion performance, so as to provide
the gas geysers with new features to satisfy the needs
of their customers. Certainly, the most crucial subject
among them is security in design that affects safety,
which is also the top concern for most of the users.
[0003] Itis known that, in a geyser, a solenoid valve is
a type of valve used to control the flow of the gas supply.
In considerations of safety and gas supply performance,
current solenoid valves provide a multi-stage valve de-
sign, and through sequential open-close actions in such
a multi-stage valve design, itis possible to allow an initial
supply of a lesser amount of gas and then allowing a
subsequent release of massive gas flow. Naturally, var-
ious configurations in the design of multi-stage value can
be found, and herein are conjunctively referred as the
multi-stage valve, particularly with regards to the multi-
stage valve that enables sequential gas flow regulation
function.

[0004] Assuch, whenthe gas geyser prepares toignite
at start, the multi-stage valve in the solenoid valve is of
a condition of having a smaller opening to the valve,
thereby allowing the ignition to occur with a small amount
of gas, and thus preventing massive gas supply at an
early stage which may cause dangerous gas explosion,
and this also effectively saves more gas. Later on, the
multi-stage valve in the solenoid valve gradually changes
to a condition of having a greater opening to the valve in
order to supply sufficient amount of gas for heating.
Therefore, by means of the multi-stage valve design, the
solenoid valve can smoothly and appropriately control
gas supply therein, thus preventing the drawbacks of in-
sufficient gas supply or excessive gas supply, thereby
further enabling successful fire ignition and stable com-
bustion, and also increases safety in operation.

[0005] However, since the multi-stage valve in the so-
lenoid valve is a type of mechanical switch, which in op-
eration controls the attraction and release of the valve
through magnetic field generated by power reception of
the solenoid valve, thereby allowing the opening of the
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valve to sequentially change from fully closed at the be-
ginning to fully open, thus the amount of gas guided there-
to increases from small to massive. Accordingly, there is
one problem existing in such a design, such that when
the multi-stage valve of the solenoid valve has entered
into a higher, or even fully, open condition, suppose the
geyser continues to generate sparks because of unsuc-
cessful ignition, at this moment, due to massive supply
of gas, it is possible to cause dangerous gas explosion.
As a result, the control feature of solenoid valve in the
current gas geyser still needs to be improved.

SUMMARY OF THE INVENTION

[0006] In view of the aforementioned issues, the tech-
nical problems that the present invention is directed to
resolve entails the specifying of the power supply dura-
tion time for the solenoid valve based on the specification
of the multi-stage valve in the solenoid valve, thereby
forming a discontinuous gas supply. Thus, during ignition
procedure of the gas geyser, it is possible to ensure that
the ignition occurs under the condition of lesser amount
of gas supply, thereby preventing massive amount of gas
supply in the operation of ignition procedure which may
cause undesirable gas explosion.

[0007] To resolve the aforementioned problems, one
solution according to the present invention provides a
solenoid valve controlling circuit, in which the solenoid
valve is a multi-stage valve, and the opening of the multi-
stage valve from fully closed to fully open requires a pre-
set duration in time, and the solenoid valve controlling
circuit comprising: an ignition circuit, a fire sensing circuit,
and a switch controlling unit. Therein, the ignition circuit
receives a current signal for ignition, the fire sensing cir-
cuitis connected to the ignition circuit and outputs a sens-
ing signal based on the ignition condition of the ignition
circuit. The switch controlling unit receives the current
signal to count up to a first default time, and controls the
providing of a power supply to the solenoid valve so as
to sequentially open the multi-stage valve for gas guid-
ance. When the provision time of the power supply to the
solenoid valve by the switch controlling unit has reached
the first default time, it is then determined whether or not
to continue the power supply to the solenoid valve based
on the sensing signal. If the sensing signal indicates an
extinguishing state, then the switch controlling unit inter-
rupts the power supply to the solenoid valve, allowing
the opening of the multi-stage valve to be fully closed,
and after the interruption time of the power supply reach-
es a second default time, the power supply will be re-
sumed and a re-count up to the first default time begins.
Furthermore, the sum of the first default time and the
second default time is smaller than the preset time. In
this way, the ignition circuit can be ensured to ignite while
remaining in a condition of having lesser amount of gas
supply.

[0008] To resolve the aforementioned problems, an-
other solution according to the presentinvention provides



3 EP 2 246 626 A1 4

a controlling method for the solenoid valve which can be
applied to a geyser, wherein the solenoid valve has a
multi-stage valve and the opening of the multi-stage valve
from fully closed to fully open requires a preset time.
Therein, the controlling method for the solenoid valve
comprising the following steps: initially, proceeding an
ignition procedure for controlling and providing a power
supply to the solenoid valve and counting up to a first
default time; when the provision time of the power supply
to the solenoid valve has reached the first default time,
then determining the state of the ignition according to a
sensing signal. If it is determined that the sensing signal
indicates an extinguishing state, then interrupting the
power supply to the solenoid valve. Furthermore, when
the interruption time of the power supply to the solenoid
valve has reached a second default time, then resuming
the power supply to the solenoid valve and recounting
up to the first default time. Therein, the sum of the first
default time and the second default time is smaller than
the presettime. In this way, the solenoid valve can ensure
that ignition occurs under the condition of lesser amount
of gas supply.

[0009] As such, the effects that the present invention
can provide are that, when the geyser engages in an
ignition procedure, the valve of the multi-stage valve in
the solenoid valve may not reach a condition of having
a greater opening to the valve, nor reach a condition of
having a fully opened valve. Thereby in case the ignition
procedure should fail, it is possible to prevent massive
gas supply which may cause gas explosion, further en-
hancing the safety in use of gas geyser.

[0010] The above-mentioned and subsequent detail
descriptions and appended drawings are directed to fur-
ther illustrate the fashions, means, and effects taken by
the present invention to accomplish the prescribed ob-
jectives. Other objectives and advantages related to the
present invention are set forth in the following descrip-
tions and drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] Figure 1 is a block diagram of an embodiment
for a solenoid valve controlling circuit according to the
present invention;

[0012] Figure 2 is a circuit diagram of an embodiment
for the solenoid valve controlling circuit according to the
present invention;

[0013] Figure 3 is a comparison diagram of an embod-
iment of a preset time and a default time of the solenoid
valve controlling circuit; and

[0014] Figure 4 is a flowchart of an embodiment for the
solenoid valve controlling method according to the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] The present invention can be applied to a gas
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geyser, which can be used to control a solenoid valve
having multi-stage valve, and is able to specify the du-
ration of the power supply to the solenoid valve based
on the multi-stage valve specification, so as to enable
discontinuous gas supply that is safer than the traditional
way of continuous gas supply. Accordingly, when the
geyser is igniting during the ignition procedure, the
present invention allows the geyser to be maintained in
a condition of having lesser gas supply.

[0016] Due to the fact that the practical design struc-
tures of the multi-stage valve may be various, so that in
terms of valves that enables sequential gas flow regula-
tion, these valves are herein conjunctively referred as
the multi-stage valve. In the embodiments illustrated
hereinafter, the multi-stage valve of the solenoid valve
takes the design of a two-stage valve (including a first-
stage valve and a second-stage valve) as an example.
Therein the first-stage valve is a smaller valve which is
used to guide in lesser amount of gas when being main-
tained in an open state; the second-stage valve is a big-
ger valve which is used to guide in greater amount of gas
when being maintained in an open state. Consequently,
after the solenoid valve is provided with a power supply,
the multi-stage valve is controlled to sequentially go from
an initial state of "fully closed", to a state of "first-stage
valve open", then to a final state of "second-stage valve
open" (i.e. "fully open"), and the duration from the fully
closed state to the fully open state requires a preset time,
which may vary in accordance with different actual struc-
ture designs. The present invention designs the time du-
ration (i.e. provision time) of power supply to the solenoid
valve on basis of the preset time.

[0017] Refer conjunctively to Figures 1 and 2, wherein
a block diagram and a circuit diagram of an embodiment
for the solenoid valve controlling circuit according to the
present invention are respectively shown. As illustrated
in Figure 1, the present embodiment provides a solenoid
valve controlling circuit 1 that is used to control a solenoid
valve 2 having a multi-stage valve 21. The solenoid valve
controlling circuit 1 comprising: a total ignition timer unit
11, an ignition circuit 12, a fire sensing circuit 13, and a
switch controlling unit 14. The circuit diagram shown in
Figure 2 discloses simply one of possible embodiments
applicable to implement the solenoid valve controlling
circuit 1, wherein the total ignition timer unit 11, the igni-
tion circuit 12, and the fire sensing circuit 13 may be de-
signed according to the logical circuit architecture illus-
trated as Figure 2, and those skilled in the art can appre-
ciate the principles thereof and make numerous alterna-
tions or changes for implementation; while regarding to
the switch controlling unit 14, it is possible to be directly
designed as a single chip controller for enabling time se-
quence logic control.

[0018] The total ignition timer unit 11 is connected to
a micro motion switch 3 on the gas geyser, so that, when
a user turns on the faucet of hot water, the micro motion
switch 3 becomes conductive because of water flow,
thereby being driven to generate a start signal. Then the
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total ignition timer unit 11 receives the start signal and
proceeds with an ignition procedure and begins to count
up to a total ignition time. At this moment, the total ignition
timer unit 11 outputs a current signal during the presently
counted total ignition time.

[0019] The ignition circuit 12 is connected to the total
ignition timer unit 11 and receives the current signal to
perform high voltage discharge ignition. In other words,
the ignition circuit 12 receives the current signal for con-
sistent ignition operations during the total ignition time.
However, there are two points in time for turning ignition
off in the ignition circuit 12: one of them occurs upon
successful ignition of the ignition circuit 12 within the total
ignition time, i.e. wherein turning ignition off is caused by
the non-conductivity formed in the transistor Q4 of the
ignition circuit 12 shown in Figure 2; while the other point
occurs when the ignition of the ignition circuit 12 consist-
ently fails within the total ignition time, so the output of
the current signal stops due to completion of total ignition
time count by the total ignition timer unit 11, thus the
ignition operation of the ignition circuit 12 ends.

[0020] Additionally, in practice, the total ignition time
counted by the total ignition timer unit 11 is designed in
accordance with the preset time of the multi-stage valve
21 in the solenoid valve 2. Generally speaking, the total
ignition time is longer than the preset time.

[0021] The fire sensing circuit 13 is connected to the
ignition circuit 12 and outputs a sensing signal in real
time according to the ignition state of the ignition circuit
12. Hence, ifthe ignition is successful in the ignition circuit
12, then the sensing signal outputted by the fire sensing
circuit 13 indicates a combustion state. Contrarily, should
the ignition of the ignition circuit 12 be unsuccessful, the
sensing signal outputted by the fire sensing circuit 13
indicates an extinguishing state.

[0022] The switch controlling unit 14 is connected to
the total ignition timer unit 11 and the fire sensing circuit
13, which counts up to a first default time after reception
of the current signal outputted by the total ignition timer
unit 11, and starts to control and provide the power supply
to the solenoid valve 2, such that the solenoid valve 2
sequentially opens the multi-stage valve 21 to guide in
the gas. At this moment, since the ignition circuit 12 has
started to perform high voltage discharge for ignition, the
solenoid valve 2 has also begun to supply gas, the fire
sensing circuit 13 consequently detects whether or not
the ignition is successful. When the time in which the
switch controlling unit 14 supplies power to the solenoid
valve 2 reaches the first default time, it is determined
whether the providing of power supply to the solenoid
valve 2 is to continue or not, wherein this determination
is based on the sensing signal outputted by the fire sens-
ing circuit 13 at this moment.

[0023] Suppose the sensing signal at this moment in-
dicates an extinguishing state, the switch controlling unit
14 interrupts power supply to the solenoid valve 2, so the
solenoid valve 2 can not receive the current signal due
to interrupted control of the switch controlling unit 14, the

10

15

20

25

30

35

40

45

50

55

opening of the multi-stage valve 21 will return to being
fully closed, thus there is no more gas supply. Also, at
the same time as the switch controlling unit 14 interrupts
the power supply to the solenoid valve 2, it starts to count
up to a second default time such that the switch control-
ling unit 14 may not resume the provision of the power
supply to the solenoid valve 2 until the duration of inter-
rupted power supply (i.e. interruption time for providing
the power supply) reaches the second default time, then
it recounts up to the first default time, thereby further al-
lowing the multi-stage valve 21 to guide in the gas again.
[0024] It is noted that the sum of the first default time
and the second default time in the present embodiment
is designed to be less than the preset time of the multi-
stage valve 21. Taking a two-stage valve for example,
the more desirable configuration is to design the sum of
the first default time and the second default time to be
the duration of time required before opening the second-
stage valve, that is, the time in which the first-stage valve
is kept to be open, so as to achieve the objective of main-
taining lesser amount of gas supply. In order to better
comprehend the relationship between each time points,
reference is now conjunctively made to Figure 3, wherein
a comparison diagram for the embodiment of the preset
time and the default time is shown. It is assumed that the
preset time of the two-stage valve in the solenoid valve
2 is 7 seconds, wherein the duration in which the first-
stage valve is kept open is 4 seconds, and the duration
in which the second-stage valve is kept open is 3 sec-
onds. As such, the duration required before the two-stage
valve opens to the second-stage valve is 4 seconds.
[0025] In design, since the second default time is a
counting time for interrupting the provision of the power
supply, so it may be designed to be less, as shown in
Figure 3, in which the first default time is designed to be
3 seconds and the second default time is designed to be
1 second. Thus, when the time in which the switch con-
trolling unit 14 controls and provides the power supply to
the solenoid valve 2 has reached 3 seconds, it then de-
termines whether or not the provision of the power supply
should continue based on the sensing signal. If the sens-
ing signal at this moment indicates it is now in an extin-
guishing state, then the switch controlling unit 14 inter-
rupts the provision of the power supply for 1 seconds,
then restarts the provision of the power supply and re-
counts up to 3 seconds to repeat the operation, afterward
it resumes the fully closed state (off for 1 second), and
then further restarts the operation, thus performing the
entire procedure iteratively. In this way, under the situa-
tion of ignition failure in the ignition circuit 12, the two-
stage valve of the solenoid valve 2 may control the first-
stage valve to repetitively releasing small amount of gas,
preventing massive amount of gas from entering through
the opening of the second-stage valve, thereby increas-
ing the ignition safety of the ignition circuit 12.

[0026] It is to be further illustrated that, in design, the
total ignition time that the aforementioned total ignition
timer unit 11 counts up to is longer than the preset time.
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Therein, the total ignition time may be further designed
to be multiple values of the sum of the first default time
and the second default time, allowing the solenoid valve
controlling circuit 1 of the present embodiment to repeat
on/off operations of the solenoid valve 2 several times
within the total ignition time. For example, suppose the
total ignition time is 8 seconds, i.e. twice as long as the
sum (4 seconds) of the first default time and the second
default time. Therefore, in case of ignition failure in the
ignition circuit 12, the switch controlling unit 14 can con-
trol twice on/off operations of the solenoid valve.

[0027] Of course, the aforementioned situations that
have been illustrated are all ignition failure in the ignition
circuit 12. Contrarily, when the time in which the switch
controlling unit 14 controls and provides the power supply
to the solenoid valve 2 reaches the first default time and
the received sensing signal indicates the combustion
state, representing successful ignition in the ignition cir-
cuit 12, then the switch controlling unit 14 continues to
provide the power supply directly to the solenoid valve
2. In addition, the ignition circuit 12 automatically stops
high voltage discharge operation as well.

[0028] Finally, suppose the switch controlling unit 14
is designed as a single chip controller, the counting of
the above-mentioned first default time and the second
default time can be simply performed by using the time
sequence control of the controller’s internal design; while
if the switch controlling unit 14 is designed according to
the logical circuit architecture, as shown in Figure 2, then
the switch controlling unit 14 may further comprise: a first
timer unit 141 and a second timer unit 142. The first timer
unit 141 is connected to the total ignition timer unit 11
and uses electronic circuits to design the first default time
for receiving the current signal to count up to the first
default time. Those skilled in the art can appreciate that
the electronic circuits therein can be designed by simply
using, for example, the resistance/capacitance (RC) cir-
cuit. The second timer unit 142 is connected to the first
timer unit 141 and similarly uses electronic circuits to
design the second default time, so as to initiate counting
of the second default time when the sensing signal re-
ceived by the switch controlling unit 14 indicates the ex-
tinguishing state.

[0029] Through the aforementioned descriptions, it is
possible to accomplish the architecture of the solenoid
valve controlling circuit 1 according to the present em-
bodiment. To further illustrate the details concerning the
control operations of the present invention, reference is
now made to Figure 4 underthe architecture of the above-
mentioned solenoid valve controlling circuit 1, wherein a
flowchart of an embodiment for the controlling method of
the solenoid valve according to the present invention is
shown.

[0030] As depicted in Figure 4, the present embodi-
ment provides a controlling method for solenoid valve,
comprising the following steps: initially, when a user turns
the faucet of hot water, the gas geyser starts an ignition
procedure, at this moment, the total ignition timer unit
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begins to count up to a total ignition time (S401). Further-
more, the switch controlling unit controls and provides a
power supply to the solenoid valve and also starts to
count up to a first default time (S403). Next, it determines
whether or not the time (i.e. provision time) in which the
switch controlling unit controls and provides the power
supply has reached the first default time (S405). If the
determination in step S405 is negative, meaning the
count for the provision time has not yet reached the first
default time, and then the switch controlling unit contin-
ues the counting up of the first default time and continues
to provide the power supply to the solenoid valve, ac-
cordingly repeating the determination operation in step
(S405). Whereas, if the determination in step S405 turns
out to be yes, representing the time (i.e. provision time)
in which the switch controlling unit controls and provides
the power supply to the solenoid valve has reached the
first default time, then the switch controlling unit receives
a sensing signal outputted from a fire sensing circuit by
checking an ignition circuit, in order to determine whether
or not the sensing signal indicates the combustion state
(S407).

[0031] Suppose the determination in step (S407) is
positive, this means successful ignition in the ignition cir-
cuit and the sensing signal indicates the combustion
state. As such, the ignition procedure of the gas geyser
can be accomplished, and the switch controlling unit con-
tinues the provision of the power supply to the solenoid
valve for gas combustion (S409). Contrarily, if the deter-
mination in step (S407) is negative, meaning ignition in
the ignition circuit is not yet successful, so that the sens-
ing signal indicates the extinguishing state. As such, the
switch controlling unit interrupts the provision of the pow-
er supply to the solenoid valve and starts to count up to
the second default time (S411). Next, the switch control-
ling unit determines whether or not the time (i.e. interrup-
tion time) for the power supply interruption has reached
the second default time (S413).

[0032] If the determination in step (S413) is no, mean-
ing the count has not yet reached the second default
time, then the switch controlling unit continues to count
up to the second default time and continues the interrup-
tion of the power supply provision to the solenoid valve,
then further repeating the determination in step (S413).
However, if the determination in step (S413) is positive,
indicating the time in which the switch controlling unit
interrupts the provision of the power supply to the sole-
noid valve reaches the second default time, so then it
further determines whether or not the time of the entire
ignition procedure has reached the total ignition time
(S415). In case the determination in step (S415) is no,
representing that the ignition procedure is still undergo-
ing, the switch controlling unit then repeats the step
(S403) to resume power supply to the solenoid valve and
recounts up to the first default time. On the contrary, sup-
pose the determination in step (S415) turns out to be
positive, meaning the total ignition time counted by the
total ignition timer unit is up, whereas at this moment the
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ignition circuit has not yet completed ignition operation
successfully, seeing that excessively long ignition time
may cause unwanted risks, hence the entire ignition pro-
cedure ends accordingly (S417).

[0033] At this moment, it is necessary to wait until the
user shuts down the faucet of hot water and then reopens,
so the ignition procedure restarts from step (S401) and
proceeds to other subsequent actions. As such, the con-
trolling method of solenoid valve according to the present
invention can be completed.

[0034] In summary, through power supply control to
the solenoid valve, it is possible to form discontinuous
gas supply in the multi-stage valve of the solenoid valve,
which prevents the condition of having a greater opening
to the valve, nor reach the condition of having a fully
opened valve in the multi-stage valve of the solenoid
valve during ignition procedure of gas geyser, but instead
retain the condition of having a small valve opening to
repeat such the ignition procedure. Therefore, upon oc-
currence of ignition failure in the ignition procedure, it is
possible to prevent dangerous gas explosion caused by
massive gas supply, thereby further enhancing the effect
of safety while using the gas geyser.

[0035] The aforementioned texts simply disclose the
detailed descriptions and drawings of the embodiments
according to the present invention, rather than being in-
tended to limit the application of the present invention
thereto. The scope of the present invention is defined by
the following claims, and all changes or modifications
which can be conveniently considered by those skilled
in the art within the field of the present invention should
be deemed as being encompassed within the scope de-
lineated by the present invention.

Claims

1. A solenoid valve controlling circuit, which controls a
solenoid valve for gas guidance, said solenoid valve
having a multi-stage valve and the extent of opening
in the multi-stage valve from fully closed to fully open
requiring a preset time, said solenoid valve control-
ling circuit comprising:

an ignition circuit, receiving a current signal for
ignition;

a fire sensing circuit, connected to the ignition
circuit and is for outputting a sensing signal
based on the ignition state in the ignition circuit;
and

a switch controlling unit, for receiving the current
signal to count up to a first default time, and for
controlling the provision of a power supply to the
solenoid valve to sequentially open the multi-
stage valve, and when the provision time in
which the switch controlling unit controls and
provides the power supply to the solenoid valve
reaches the first default time, then determining
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whether or not the provision of the power supply
to the solenoid valve continues based on the
sensing signal;

wherein if the sensing signal indicates an extinguish-
ing state, the switch controlling unit interrupts power
supply to the solenoid valve, such that the opening
of the multi-stage valve returns to be fully closed,
and after a second default time, the provision of the
power supply to the solenoid valve is resumed and
the first default time is recounted,

wherein the sum of the first default time and the sec-
ond default time is less than the preset time.

The solenoid valve controlling circuit according to
claim 1, further comprising:

a total ignition timer unit, counting up to a total
ignition time based on a start signal, and output-
ting the current signal within the total ignition
time.

The solenoid valve controlling circuit according to
claim 2, wherein when the provision time in which
the switch controlling unit controls and provides the
power supply to the solenoid valve reaches the first
default time, if the sensing signal indicates a com-
bustion state, then the switch controlling unit contin-
ues the provision of the power supply to the solenoid
valve.

The solenoid valve controlling circuit according to
claim 3, wherein the total ignition time is longer than
the preset time, and the total ignition time is the mul-
tiple values of the sum of the first default time and
the second default time.

The solenoid valve controlling circuit according to
claim 4, wherein the switch controlling unit has a log-
ical circuit architecture and further comprises:

a first timer unit, connected to the total ignition
timer unit and using electronic circuits to design
the first default time for receiving the current sig-
nal in order to count up to the first default time;
and

a second timer unit, connected to the first timer
unit and using electronic circuits to design the
second default time, so as to start counting up
to the second default time in case that the sens-
ing signal indicates an extinguishing state.

The solenoid valve controlling circuit according to
claim 2, wherein the total ignition timer unit is further
connected to a micro motion switch for receiving the
start signal generated by the micro motion switch
driven by water flow.
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The solenoid valve controlling circuit according to
claim 2, wherein the multi-stage valve is a two-stage
valve, the two-stage valve having a first-stage valve
and a second-stage valve that sequentially open,
and the gas amount guided in through the first-stage
valve is less than the one through the second-stage
valve.

The solenoid valve controlling circuit according to
claim 7, wherein the sum of the first default time and
the second default time is equal to a time in which
the first-stage valve is kept open.

A controlling method for solenoid valve which is ap-
plied to a geyser to control a solenoid valve for guid-
ing in gas, the solenoid valve having a multi-stage
valve and the opening of the multi-stage valve from
fully closed to full open requiring a preset time, the
steps of the controlling method for solenoid valve
comprising:

proceeding with an ignition procedure to control
and provide a power supply to the solenoid
valve, and counting up to a first default time;
when the duration in provision time of the power
supply to the solenoid valve has reached the
first default time, determining the state indicated
by a sensing signal;

if it is determined that the sensing signal indi-
cates an extinguishing state, then interrupting
power supply to the solenoid valve and counting
up to a second default time; and

when interruption time of the power supply to
the solenoid valve has reached the second de-
fault time, then resuming the provision of the
power supply to the solenoid valve and recount-
ing up to the first default time;

wherein the sum of the first default time and the sec-
ond default time is smaller than the preset time.

The controlling method for solenoid valve according
to claim 9, wherein the sensing signal is generated
by a fire sensing circuit detecting the ignition state
of an ignition circuit.

The controlling method for solenoid valve according
to claim 10, wherein when the ignition is successful
in the ignition circuit, the sensing signal outputted by
the fire sensing circuit indicates a combustion state,
and when the ignition fails in the ignition circuit, the
sensing signal outputted by the fire sensing circuit
indicates an extinguishing state.

The controlling method for solenoid valve according
to claim 11, wherein when the provision time of the
power supply to the solenoid valve reaches the first
default time and it is determined that the sensing

10

15

20

25

30

35

40

45

50

55

13.

14.

15.

12

signal indicates a combustion state, then the ignition
procedure is completed and power supply to the so-
lenoid valve is maintained.

The controlling method for solenoid valve according
to claim 9, wherein in the proceeding of the ignition
procedure, further comprising:

Counting up to a total ignition time;

Wherein the total ignition time is longer than the
preset time, and the total ignition time is a mul-
tiple value of the sum of the first default time and
the second default time.

The controlling method for solenoid valve according
to claim 13, wherein when interruption time of the
power supply to the solenoid valve reaches the sec-
ond default time, further comprising:

determining whether or not the time of the igni-
tion procedure reaches the total ignition time;
wherein if the determination on the time of the
ignition procedure is negative, then resuming
the provision of the power supply to the solenoid
valve and recounting up to the first default time;
if the determination on the time of the ignition
procedure is positive, then terminating the igni-
tion procedure.

The controlling method for solenoid valve according
to claim 9, wherein the multi-stage valve is a two-
stage valve, the two-stage valve having a first-stage
valve and a second-stage valve that opens sequen-
tially, and the gas amount guided in through the first-
stage valve is less than the one through the second-
stage valve;

wherein the sum of the first default time and the sec-
ond default time is equal to a time in which the first-
stage valve is kept open.
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