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(57) ABSTRACT

Disclosed is a stage smoke machine with a fast spray gas
column, including an oil barrel, an oil pump, a gas tank, a
first electromagnetic valve, a heater, a gas-filling device and
a controller, wherein, in case of gas loss in the gas tank, the
gas tank is replenished with the gas by the gas-filling device
so that the gas pressure in the gas tank can be maintained at
a pressure sufficient to fast spray smoke oil into the heater,
thereby ensuring that every time the smoke machine is
started, the smoke machine can quickly show a high level
stage effect of fast sprayed smoke. Further disclosed is an
electromagnetic valve module which is formed by installing
at least two electromagnetic valves integrally on a base. The
electromagnetic valve module solves the defects that the
layout of the existing smoke machine is loose, messy and
inconvenient for inspection and maintenance, makes the
installation of components in the smoke machine more
reasonable and compact, and saves the installation space.
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FIG. 1
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FIG. 2
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FIG. 3
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FIG. 4
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STAGE SMOKE MACHINE WITH FAST
SPRAY GAS COLUMN AND
ELECTROMAGNETIC VALVE MODULE
THEREOF

TECHNICAL FIELD

[0001] The present invention relates to a stage smoke
machine, and particularly to a stage smoke machine with a
fast spray gas column, which belongs to the field of stage
effect equipment.

BACKGROUND ART

[0002] Existing stage smoke machines cannot deliver
smoke o0il to a heater so as to immediately spray the smoke
so formed even after a controller sends a signal to drive an
oil pump. Existing stage smoke machines cannot achieve a
rapid response similar to that of stage carbon dioxide
equipment spraying gas columns because starting the oil
pump takes time. This causes a delay in the presentation of
the stage visual effect, and thereby seriously affects the
visual experience.

[0003] In a theatrical show, the faster the gas column is
sprayed out, the better the effect. In order to achieve such a
fast spray, a high-pressure gas tank is additionally provided
between the heater and the oil pump, so that when there is
a need for a smoke spraying effect, the high-pressure gas
tank is synchronously turned on while starting the oil pump.
Compressed air inside the high-pressure gas tank then
quickly delivers smoke oil in the gas tank to the heater for
heating and fast smoke-spraying. In that way, the desired
visual effect is immediately presented on the stage.

[0004] However, whenever the high-pressure gas tank is
released, a part of the gas will be mixed with the smoke oil
and sprayed out of the machine. This in turn makes the
amount of compressible gas in the tank smaller. And after
multiple releases, the pressure generated by the smaller
amount of gas in the tank is unable to deliver the smoke oil
to the outside of the tank at a high speed. This results in
slower smoke-spraying, which is to say, this is a failure of
the high-pressure gas tank. Thereafter, the smoke is no
longer quickly sprayed out, and only the smoke spraying
effect of an ordinary smoke machine can be achieved.

SUMMARY OF THE INVENTION

[0005] A first object of the present invention is to provide
a stage smoke machine with a fast spray gas column, which
can rapidly spray smoke at the time it starts and which does
not require regular maintenance.

[0006] A second object of the present invention is to
provide an electromagnetic valve module which is compact
in structure and easy to install and maintain.

[0007] The first object of the present invention is achieved
by the following technical solution:

[0008] a stage smoke machine with a fast spray gas
column, comprising an oil barrel, an oil pump, a gas tank, a
first electromagnetic valve, a heater and a controller, an
input end of the oil pump is in communication with the oil
barrel through a pipeline, an output end of the oil pump is
in communication with an input end of the first electromag-
netic valve through a pipeline, and an output end of the first
electromagnetic valve is in communication with an input
end of the heater through a pipeline; an output end of the gas
tank being in communication with the output end of the oil
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pump through a pipeline, and the output end of the gas tank
being in communication with the input end of the first
electromagnetic valve through a pipeline; and the oil pump,
the first electromagnetic valve, the heater and a gas-filling
device are all electrically connected to the controller,
wherein the stage smoke machine further comprises a gas-
filling device electrically connected to the controller, an
output end of the gas-filling device being in communication
with an input end of the gas tank through a pipeline, and
when the gas in the gas tank is insufficient, the gas-filling
device replenishes the gas tank with the gas.

[0009] A second electromagnetic valve, which is electri-
cally connected to the controller, is provided between the
gas-filling device and the gas tank, an output end of the
second electromagnetic valve is in communication with an
output end of a gas pump through a pipeline, and an input
end of the second electromagnetic valve is in communica-
tion with the input end of the gas tank through a pipeline.
[0010] A third electromagnetic valve, which is electrically
connected to the controller, is provided between the gas tank
and the oil barrel, the output end of the gas tank is in
communication with an input end of the third electromag-
netic valve, and an input end of the third electromagnetic
valve is in communication with the oil barrel through a
pipeline, so as to form an oil drainage pipeline. When there
is too little air and too much smoke oil in the gas tank, the
smoke oil can be discharged through this oil drainage
pipeline into the oil barrel.

[0011] A fourth electromagnetic valve further is provided
between the heater and the oil barrel, the input end of the
heater is in communication with an input end of the fourth
electromagnetic valve through a pipeline, and an input end
of the fourth electromagnetic valve is in communication
with the oil barrel through a pipeline, so as to form an oil
return pipeline.

[0012] The first electromagnetic valve, the second elec-
tromagnetic valve, the third electromagnetic valve and the
fourth electromagnetic valve are all integrated into a base,
forming an electromagnetic valve module; the base is pro-
vided with an oil pump interface, a heater interface, an oil
barrel interface, a gas pump interface, a gas tank input end
interface and a gas tank output end interface, and the input
end of the first electromagnetic valve is in communication
with the oil pump interface, the input end of the third
electromagnetic valve and the output end of the gas tank at
the same time; the output end of the first electromagnetic
valve is respectively in communication with the heater
interface and the input end of the fourth electromagnetic
valve; the output end of the second electromagnetic valve is
in communication with the gas pump interface, and the input
end of the second electromagnetic valve is in communica-
tion with the gas tank input end interface; the input end of
the third electromagnetic valve is in communication with the
gas tank output end interface and the input end of the first
electromagnetic valve at the same time, and the output end
of the third electromagnetic valve is in communication with
the oil barrel interface and the output end of the fourth
electromagnetic valve at the same time.

[0013] The smoke machine is further provided with a
high-speed gas flow producing apparatus electrically con-
nected to the controller, the high-speed gas flow producing
apparatus is located on one side of the heater, and a gas
nozzle of the high-speed gas flow producing apparatus is
oriented in the same direction as a gas nozzle of the heater.
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[0014] The oil barrel, the oil pump, the gas tank, the
heater, the gas replenishing device, the pipelines, the first
electromagnetic valve, the second electromagnetic valve,
the third electromagnetic valve, the fourth electromagnetic
valve and the controller are all integrated within a casing.
[0015] The oil barrel, the oil pump, the gas tank, the
heater, the gas replenishing device, the pipelines, the high-
speed gas flow producing apparatus, the first electromag-
netic valve, the second electromagnetic valve, the third
electromagnetic valve, the fourth electromagnetic valve and
the controller may be all integrated within a casing.
[0016] As there are many parts, pipelines and lines in the
smoke machine, the layout is likely to be loose and messy,
is not easy to inspect and maintain, and is not conducive to
saving space. In order to make the installation of the parts in
the smoke machine more compact and reduce the volume of
the smoke machine, the second object of the present inven-
tion is achieved by the following technical solution:
[0017] an electromagnetic valve module, which comprises
a base and first and second electromagnetic valves mounted
on the base, wherein the base is provided with an oil pump
interface, a heater interface, a gas pump interface, a gas tank
input end interface and a gas tank output end interface, and
the input end of the first electromagnetic valve is in com-
munication with the oil pump interface and the gas tank
output end interface through conduits at the same time; the
output end of the first electromagnetic valve is in commu-
nication with the heater interface through a conduit; and the
output end of the second electromagnetic valve is in com-
munication with the oil pump interface through a conduit,
and the input end of the second electromagnetic valve is in
communication with the gas tank input end interface through
a conduit. During the installation process, the oil pump
interface is in communication with the output end of the oil
pump, the input end of the oil pump is in communication
with the output end of the oil barrel, the heater interface is
in communication with the output end of the heater, the gas
pump interface is in communication with the output end of
the gas pump, the gas tank input end interface is in com-
munication with the input end of the gas tank, and the gas
tank output end interface is in communication with the
output end of the gas tank.

[0018] Furthermore, the base further comprises a third
electromagnetic valve and an oil barrel interface which are
mounted on the base, and the input end of the first electro-
magnetic valve is in communication with the oil pump
interface, the input end of the third electromagnetic valve
and the gas tank output end interface through conduits at the
same time; and the output end of the third electromagnetic
valve is in communication with the oil barrel interface
through a conduit. During the installation process, the oil
pump interface is in communication with the output end of
the oil pump, the input end of the oil pump is in commu-
nication with the output end of the oil barrel, the heater
interface is in communication with the output end of the
heater, the oil barrel interface is in communication with the
oil barrel, the gas pump interface is in communication with
the output end of the gas pump, the gas tank input end
interface is in communication with the input end of the gas
tank, and the gas tank output end interface is in communi-
cation with the output end of the gas tank.

[0019] Furthermore, the base further comprises a fourth
electromagnetic valve mounted on the base, and the output
end of the first electromagnetic valve is in communication
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with the heater interface and the input end of the fourth
electromagnetic valve through conducts at the same time;
and the output end of the fourth electromagnetic valve is in
communication with the oil barrel interface through a con-
duit. During the installation process, the oil pump interface
is in communication with the output end of the oil pump, the
input end of the oil pump is in communication with the
output end of the oil barrel, the heater interface is in
communication with the output end of the heater, the oil
barrel interface is in communication with the oil barrel, the
gas pump interface is in communication with the output end
of the gas pump, the gas tank input end interface is in
communication with the input end of the gas tank, and the
gas tank output end interface is in communication with the
output end of the gas tank.

[0020] All the conduits are located in the base and are
integrally formed with the base.

[0021] Valve seats of the electromagnetic valves are
formed integrally with the base, and main valve portions of
the electromagnetic valves are connected by thread to, or
fastened to, or snap-fitted with, the valve seats in a sealed
manner.

[0022] The base may also be a box-type base, and the
electromagnetic valves are all installed in the box to form a
regular module.

[0023] The base may also have a hollow cavity, and the
conduits communicating the electromagnetic valves and the
interfaces are mounted in the cavity.

[0024] The base is an aluminum base or a copper base or
a stainless-steel base or an alloy base, or is made of another
material such as plastic.

[0025] For ease of installation, the interfaces of the base
are threaded interfaces, or snap-fitting interfaces, or fasten-
ing interfaces.

[0026] The present invention has the advantages as fol-
lows with respect to the prior art: (1) a gas-filling device is
additionally provided for the gas tank, and cooperates with
the oil pump such that adequate gas and pressure are always
maintained in the gas tank to ensure that a high level, gas
column stage effect can be quickly presented once the smoke
machine is started; (2) an oil drainage pipeline is addition-
ally provided between the gas tank and the oil barrel,
through which the excess smoke oil can be discharged into
the oil barrel when the gas tank needs more compressible air;
(3) an oil return pipeline is additionally provided between
the heater and the oil barrel to collect the oil retained in the
heater conduit when the machine is shut down, which is
conducive to the re-use of residual oil, and will not only
prevent the heater from spraying smoke as a result of waste
heat after shutdown (which hinders immediate stoppage),
but will also prevent the residual oil from flowing out of the
gas nozzle of the cooled heater and dropping onto the stage
during shut-down (which leads to a slippery ground); (4) the
electromagnetic valves are integrated together to form an
electromagnetic valve module, which solves the defects that
the layout of the existing smoke machine is messy and
inconvenient for inspection and maintenance, makes the
installation of components in the smoke machine more
reasonable and compact, and saves the installation space;
and (5) a high-speed gas flow producing apparatus is addi-
tionally provided, which greatly enhances the directional
flow of the air near the gas nozzle of the heater and drives
the sprayed smoke to move more rapidly in the designed
direction, resulting in a more stunning visual effect.
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DESCRIPTION OF THE DRAWINGS

[0027] FIG. 1 is a structural schematic view of a first
embodiment of a smoke machine of the present invention;
[0028] FIG. 2 is a structural schematic view of a second
embodiment of the smoke machine of the present invention;
[0029] FIG. 3 is a structural schematic view of a third
embodiment of the smoke machine of the present invention;
[0030] FIG. 4 is a structural schematic view of a fourth
embodiment of the smoke machine of the present invention;
[0031] FIG. 5 is a schematic diagram of an electromag-
netic valve module of a fifth embodiment;

[0032] FIG. 6 is a perspective view of a base of the
electromagnetic valve module of the fifth embodiment;
[0033] FIG. 7 is a schematic diagram of an electromag-
netic valve module of a sixth embodiment;

[0034] FIG. 8 is a perspective view of a base of the
electromagnetic valve module of the sixth embodiment;
[0035] FIG. 9 is a schematic view of the electromagnetic
valve module of the sixth embodiment;

[0036] FIG. 10 is a partial exploded view of FIG. 9;
[0037] FIG. 11 is a schematic diagram of an electromag-
netic valve module of a seventh embodiment;

[0038] FIG. 12 is a perspective view of a base of the
electromagnetic valve module of the seventh embodiment;
[0039] FIG. 13 is a structural schematic view of the base
of the electromagnetic valve module of the seventh embodi-
ment;

[0040] FIG. 14 is a structural schematic view of the
electromagnetic valve module of the seventh embodiment;
and

[0041] FIG. 15 is a partial exploded view of FIG. 14.
DETAILED DESCRIPTION
[0042] The present invention will be further described

below in conjunction with the accompanying drawings and
embodiments.

First Embodiment

[0043] The structure of a stage smoke machine with a fast
sprayed gas column of this first embodiment is shown in
FIG. 1, which comprises an oil barrel 1, an oil pump 2, a gas
tank 3, a first electromagnetic valve 4, a heater 5, a gas pump
6, a second electromagnetic valve 7 and a controller (not
shown); an input end of the oil pump 2 is in communication
with the oil barrel 1 through a pipeline 11, an output end of
the oil pump 2 is in communication with an input end of the
first electromagnetic valve 4 through a pipeline 11, and an
output end of the first electromagnetic valve 4 is in com-
munication with an input end of the heater 5 through a
pipeline 11; an output end of the gas tank 3 is in commu-
nication with the output end of the oil pump 2 through a
pipeline 11, the output end of the gas tank 3 is in commu-
nication with the input end of the first electromagnetic valve
4 through a pipeline 11, an output end of the second
electromagnetic valve 7 is in communication with an output
end of the gas pump 6 through a pipeline 11, an input end
of the second electromagnetic valve 7 is in communication
with the input end of the gas tank 3 through a pipeline 11,
and when the air in the gas tank 3 runs out, rendering the
pressure therein insufficient, the air pump 6 supplements the
air to the gas tank 3 and pressurize same, to form a pressure
sufficient to drive the rapid spray of the smoke oil. The oil
pump 2, the first electromagnetic valve 4, the heater 5, the
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gas pump 6 and the second electromagnetic valve 7 are all
electrically connected to the controller.

[0044] The working principle of the stage smoke machine
with a fast spray gas column of this embodiment is that,
when the smoke machine is powered on, the heater 5 starts
heating, and when a set temperature is reached, the heater is
automatically kept at the set temperature. The second elec-
tromagnetic valve 7 is controlled by the controller to be
opened and the first electromagnetic valve 4 to be closed
once the smoke machine is powered on, the gas pump 6
starts to input a certain quantity of air into the gas tank 3, and
then the second electromagnetic valve 7 is controlled by the
controller to be closed and the gas pump 6 to be turned off.
Then, the oil pump 2 is controlled by the controller to start
working, the oil pump 2 draws the smoke oil from the oil
barrel 1 and presses same into the gas tank 3, and the air in
the gas tank 3 is compressed by the incoming smoke oil to
form the compressed air, and when the pressure in the tank
reaches the set value, the oil pump 2 is turned off and the
smoke machine enters a standby state.

[0045] When the smoke is to be sprayed as required, the
oil pump 2 is controlled by the controller to start; mean-
while, the first electromagnetic valve 4 is in a conductive
state, the compressed air inside the gas tank 3 quickly
supplies the smoke oil in the gas tank 3 to the heater 5, and
the oil pump 2 continues supplying the smoke oil to the
heater 5 so that more smoke oil can be atomized more
quickly into smoke and sprayed out. When the spraying of
the smoke is ended, the oil pump 2 is controlled by the
controller to be turned off, and the first electromagnetic
valve 4 is closed at the same time.

Second Embodiment

[0046] The structure of a stage smoke machine with a fast
sprayed gas column of this second embodiment is shown in
FIG. 2, which comprises an oil barrel 1, an oil pump 2, a gas
tank 3, a first electromagnetic valve 4, a heater 5, a gas pump
6, a second electromagnetic valve 7, a third electromagnetic
valve 8 and a controller (not shown); an input end of the oil
pump 2 is in communication with the oil barrel 1 through a
pipeline 11, an output end of the oil pump 2 is in commu-
nication with an input end of the first electromagnetic valve
4 through a pipeline 11, and an output end of the first
electromagnetic valve 4 is in communication with an input
end of the heater 5 through a pipeline 11; an output end of
the gas tank 3 is in communication with the output end of the
oil pump 2 through a pipeline 11, the output end of the gas
tank 3 is in communication with the input end of the first
electromagnetic valve 4 through a pipeline 11, an output end
of the second electromagnetic valve 7 is in communication
with an output end of the gas pump 6 through a pipeline 11,
an input end of the second electromagnetic valve 7 is in
communication with the input end of the gas tank 3 through
a pipeline 11, and when the pressure in the gas tank 3 is
insufficient, the air pump 6 supplements the air to the gas
tank 3; the third electromagnetic valve 8 is located between
the gas tank 3 and the oil barrel 1, the output end of the gas
tank 3 is in communication with an input end of the third
electromagnetic valve 8 through a pipeline 11, and an output
end of the third electromagnetic valve 8 is in communication
with the oil barrel 1 through a pipeline 11, so as to form an
oil drainage pipeline, through which the smoke oil can be
discharged into the oil barrel 1 when there is too much
smoke oil in the gas tank 3. The oil pump 2, the first
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electromagnetic valve 4, the heater 5, the gas pump 6, the
second electromagnetic valve 7 and the third electromag-
netic valve 8 are all electrically connected to the controller.
[0047] The working principle of the stage smoke machine
with a fast spray gas column of this embodiment is that,
when the smoke machine is powered on, the heater 5 starts
heating, and when a set temperature is reached, the heater is
automatically kept at the set temperature. The second elec-
tromagnetic valve 7 and the third electromagnetic valve 8
are controlled by the controller to be opened and the first
electromagnetic valve 4 to be closed once the smoke
machine is powered on, the gas pump 6 then starts to input
a certain quantity of air into the gas tank 3 to empty or
substantially empty the smoke oil in the gas tank 3 such that
only air exists in the gas tank 3 as far as possible, and then
the first electromagnetic valve 4, the second electromagnetic
valve 7 and the third electromagnetic valve 8 is controlled by
the controller to be closed and the gas pump 6 to be turned
off. Then, the oil pump 2 is controlled by the controller to
start working, the oil pump 2 draws the smoke oil from the
oil barrel 1 and presses same into the gas tank 3, and the air
in the gas tank 3 is compressed by the incoming smoke oil
to form the compressed air, and when the pressure in the
tank reaches the set value, the oil pump 2 is turned off and
the smoke machine enters a standby state.

[0048] When the smoke is to be sprayed as required, the
oil pump 2 is controlled by the controller to start; mean-
while, the first electromagnetic valve 4 is in a conductive
state, the compressed air inside the gas tank 3 quickly
supplies the smoke oil in the gas tank 3 to the heater 5, and
the oil pump continues supplying the smoke oil to the heater
5 so that more smoke oil can be atomized more quickly into
smoke and sprayed out. When the spraying of the smoke is
ended, the oil pump 2 is controlled by the controller to be
turned off, and the first electromagnetic valve 4 is closed at
the same time.

Third Embodiment

[0049] The structure of a stage smoke machine with a fast
spray gas column of this third embodiment is shown in FIG.
3, which comprises an oil barrel 1, an oil pump 2, a gas tank
3, a first electromagnetic valve 4, a heater 5, a gas pump 6,
a second electromagnetic valve 7, a third electromagnetic
valve 8, a fourth electromagnetic valve 9 and a controller
(not shown); an input end of the oil pump 2 is in commu-
nication with the oil barrel 1 through a pipeline 11, an output
end of the oil pump 2 is in communication with an input end
of the first electromagnetic valve 4 through a pipeline 11,
and an output end of the first electromagnetic valve 4 is in
communication with an input end of the heater 5 through a
pipeline 11; an output end of the gas tank 3 is in commu-
nication with the output end of the oil pump 2 through a
pipeline 11, the output end of the gas tank 3 is in commu-
nication with the input end of the first electromagnetic valve
4 through a pipeline 11, an output end of the second
electromagnetic valve 7 is in communication with an output
end of the gas pump 6 through a pipeline 11, an input end
of the second electromagnetic valve 7 is in communication
with the input end of the gas tank 3 through a pipeline 11,
and when the pressure in the gas tank 3 is insufficient, the air
pump 6 supplements the air to the gas tank 3; the third
electromagnetic valve 8 is located between the gas tank 3
and the oil barrel 1, the output end of the gas tank 3 is in
communication with an input end of the third electromag-
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netic valve 8 through a pipeline 11, and an output end of the
third electromagnetic valve 8 is in communication with the
oil barrel 1 through a pipeline 11, so as to form an oil
drainage pipeline, through which the smoke oil can be
discharged into the oil barrel 1 when there is too much
smoke oil in the gas tank 3; a fourth electromagnetic valve
is located between the heater 5 and the oil barrel 1, the input
end of the heater 5 is in communication with an input end of
the fourth electromagnetic valve 9 through a pipeline 11, and
an input end of the fourth electromagnetic valve 9 is in
communication with the oil barrel 1 through a pipeline 11,
s0 as to form an oil return pipeline. The oil pump 2, the first
electromagnetic valve 4, the heater 5, the gas pump 6, the
second electromagnetic valve 7, the third electromagnetic
valve 8 and the fourth electromagnetic valve 9 are all
electrically connected to the controller.

[0050] The first electromagnetic valve 4, the second elec-
tromagnetic valve 7, the third electromagnetic valve 8 and
the fourth electromagnetic valve 9 are all integrated into a
base 12, the base 12 is provided with an oil pump interface
13, a heater interface 14, an oil barrel interface 15, a gas
pump interface 16, a gas tank input end interface 17 and a
gas tank output end interface 18, and the input end of the first
electromagnetic valve 4 is in communication with the oil
pump interface 13, the input end of the third electromagnetic
valve 8 and the output end of the gas tank 3 at the same time;
the output end of the first electromagnetic valve 4 is respec-
tively in communication with the heater interface 14 and the
input end of the fourth electromagnetic valve 9; the output
end of the second electromagnetic valve 7 is in communi-
cation with the gas pump interface 16, and the input end of
the second electromagnetic valve 7 is in communication
with the gas tank input end interface 17; and the input end
of the third electromagnetic valve 8 is in communication
with the gas tank output end interface 18 and the input end
of' the first electromagnetic valve 4 at the same time, and the
output end of the third electromagnetic valve 8 is in com-
munication with the oil barrel interface 15 and the output
end of the fourth electromagnetic valve 9 at the same time.
During the installation process, the oil pump interface 13 is
in communication with the output end of the oil pump, the
heater interface 14 is in communication with the output end
of the heater 5, the oil barrel interface 15 is in communi-
cation with the oil barrel 1, the gas pump interface 16 is in
communication with the output end of the gas pump 6, the
gas tank input end interface 17 is in communication with the
input end of the gas tank 3, and the gas tank output end
interface 18 is in communication with the output end of the
gas tank 3.

[0051] The working principle of the stage smoke machine
with a fast spray gas column of this embodiment is that:

[0052] when the smoke machine is powered on, the heater
5 starts heating, and when a set temperature is reached, the
heater is automatically kept at the set temperature. The
second electromagnetic valve 7 and the third electromag-
netic valve 8 are controlled by the controller to be opened
and the first electromagnetic valve 4 and the fourth electro-
magnetic valve 9 to be closed once the smoke machine is
powered on, the gas pump 6 then starts to input a certain
quantity of air into the gas tank 3 to empty the smoke oil in
the gas tank 3 such that only air exists in the gas tank 3, and
then the first electromagnetic valve 4, the second electro-
magnetic valve 7, the third electromagnetic valve 8 and the
fourth electromagnetic valve 9 are controlled by the con-
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troller to be closed and the gas pump 6 to be turned off.
Then, the oil pump 2 is controlled by the controller to start
working, the oil pump 2 draws the smoke oil from the oil
barrel 1 and presses same into the gas tank 3, and the air in
the gas tank 3 is compressed by the incoming smoke oil to
form the compressed air, and when the pressure in the tank
reaches the set value, the oil pump 2 is turned off and the
smoke machine enters a standby state.

[0053] When the smoke is to be sprayed as required, the
oil pump 2 is controlled by the controller to start; mean-
while, the first electromagnetic valve 4 is in a conductive
state, the compressed air inside the gas tank 3 quickly
supplies the smoke oil in the gas tank 3 to the heater 5, and
the oil pump continues supplying the smoke oil to the heater
5 so that more smoke oil can be atomized more quickly into
smoke and sprayed out. When the spraying of the smoke is
ended, the oil pump 2 is controlled by the controller to be
turned off, the first electromagnetic valve 4 is closed at the
same time, and the electromagnetic valve 9 is controlled to
be in the open state. The pressurized smoke oil inside the
pipeline 11 and the heater 5 are returned to the oil barrel 1,
and then the fourth electromagnetic valve 9 is controlled to
be quickly closed; and since the smoke oil inside the
conduits have been emptied, the residual smoke is well
prevented from spraying out of a gas nozzle 21 of the heater
to affect the visual effect, and the residual smoke oil is
prevented from flowing out of the gas nozzle 21 of the
heater.

Fourth Embodiment

[0054] The structure as shown in FIG. 4 differs from the
third embodiment in that, a stage smoke machine with a fast
spray gas column of this embodiment is further provided
with a high-speed gas flow producing apparatus 19 electri-
cally connected to the controller, the high-speed gas flow
producing apparatus 19 is located on one side of the heater
5, and a gas nozzle 20 of the high-speed gas flow producing
apparatus 19 is oriented in the same direction as the gas
nozzle 21 of the heater.

[0055] The high-speed gas flow producing apparatus 19 is
started before or at the same time as the smoke machine
sprays the smoke out, the gas flow is sprayed out of the gas
nozzle 20 of the apparatus at a high speed; and when the
smoke machine sprays the smoke out, the smoke will be
driven by the adjacent high-speed gas flow to be sprayed
upward, forming a more stunning visual effect.

Fifth Embodiment

[0056] The structure of an electromagnetic valve module
of this embodiment is as shown in FIGS. 5 and 6, which
comprises a base 12 and first and second electromagnetic
valves 4 and 7 mounted on an end face of the base 12,
wherein the base is provided with an oil pump interface, a
heater interface 14, a gas pump interface 16, a gas tank input
end interface 17 and a gas tank output end interface, wherein
the input end of the first electromagnetic valve 4 is in
communication with the oil pump interface and the gas tank
output end interface through conduits at the same time, and
the oil pump interface and the gas tank output end interface
may be separately arranged, or may be combined into an oil
and gas interface 19; the output end of the first electromag-
netic valve 4 is in communication with the heater interface
14 through a conduit; and the output end of the second
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electromagnetic valve 7 is in communication with the oil
pump interface 16 through a conduit, and the input end of the
second electromagnetic valve 7 is in communication with
the gas tank input end interface 17 through a conduit of the
valve seat.

[0057] The base 12 has a hollow cavity, which is in
communication with the output and input ends of the elec-
tromagnetic valves, and the conduits are all mounted in the
cavity.

[0058] The base 12 is a copper base, and the interfaces of
the base 12 are internally threaded.

[0059] During the installation process, the oil pump inter-
face 13 is in communication with the output end of the oil
pump 2, the input end of the oil pump 2 is in communication
with the output end of the oil barrel 1, the heater interface
14 is in communication with the input end of the heater 5,
the gas pump interface 16 is in communication with the
output end of the gas pump 6, the gas tank input end
interface 17 is in communication with the input end of the
gas tank 3, and the gas tank output end interface 18 is in
communication with the output end of the gas tank 3.

Sixth Embodiment

[0060] The structure of an electromagnetic valve module
of this embodiment is as shown in FIGS. 7, 8, 9 and 10,
which comprises a base 12, and a first electromagnetic valve
4, a second electromagnetic valve 7 and a third electromag-
netic valve 8 which are mounted on an end face of the base
12, wherein the base is provided with an oil pump interface
13, a heater interface 14, an oil barrel interface 15, a gas
pump interface 16, a gas tank input end interface 17 and a
gas tank output end interface 18, the input end of the first
electromagnetic valve 4 is in communication with the oil
pump interface 13, the input end of the third electromagnetic
valve 8 and the gas tank output end interface 18 through
conduits at the same time; the output end of the first
electromagnetic valve 4 is in communication with the heater
interface 14 through a conduit; and the output end of the
second electromagnetic valve 7 is in communication with
the oil pump interface 16 through a conduit, and the input
end of the second electromagnetic valve 7 is in communi-
cation with the gas tank input end interface 17 through a
conduit; the output end of the third electromagnetic valve 8
is in communication with the oil barrel interface 15 through
a conduit; all the conduits are located in the base 12 and are
integrally formed with the base 12; a valve seat 41 of the first
electromagnetic valve 4, a valve seat 71 of the second
electromagnetic valve 7 and a valve seat 81 of the third
electromagnetic valve 8 are all integrally formed with the
base 12, and main valve portions 42, 72 and 82 of the
electromagnetic valves 4, 7 and 8 are snap-fitted with the
corresponding valve seats 41, 71 and 81 in a sealed manner;
and the base 12 is an aluminum alloy base, and the interfaces
of the base 12 are internally threaded.

[0061] During the installation process, the oil pump inter-
face 13 is in communication with the output end of the oil
pump 2, the input end of the oil pump 2 is in communication
with the output end of the oil barrel 1, the heater interface
14 is in communication with the input end of the heater 5,
the oil barrel interface 15 is in communication with the oil
barrel 1, the gas pump interface 16 is in communication with
the output end of the gas pump 6, the gas tank input end
interface 17 is in communication with the input end of the
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gas tank 3, and the gas tank output end interface 18 is in
communication with the output end of the gas tank 3.

Seventh Embodiment

[0062] The structure of an electromagnetic valve module
of this embodiment is as shown in FIGS. 11, 12, 13, 14 and
15, which comprises a base 12, and a first electromagnetic
valve 4, a second electromagnetic valve 7, a third electro-
magnetic valve 8 and a fourth electromagnetic valve 9 which
are mounted on an end face of the base 12, wherein the base
is provided with an oil pump interface 13, a heater interface
14, an oil barrel interface 15, a gas pump interface 16, a gas
tank input end interface 17 and a gas tank output end
interface 18; the input end of the first electromagnetic valve
4 is in communication with the oil pump interface 13, the
input end of the third electromagnetic valve 8 and the gas
tank output end interface 18 through conduits at the same
time; the output end of the first electromagnetic valve 4 is in
communication with the heater interface 14 and the input
end of the fourth electromagnetic valve 9 through conduits
at the same time; and the output end of the fourth electro-
magnetic valve is in communication with the oil barrel
interface 15 through a conduit; the output end of the second
electromagnetic valve 7 is in communication with the oil
pump interface 16 through a conduit, and the input end of the
second electromagnetic valve 7 is in communication with
the gas tank input end interface 17 through a conduit; the
output end of the third electromagnetic valve 8 is in com-
munication with the oil barrel interface 15 through a con-
duit; all the conduits are located in the base 12 and are
integrally formed with the base 12; a valve seat 41 of the first
electromagnetic valve 4, a valve seat 71 of the second
electromagnetic valve 7, a valve seat 81 of the third elec-
tromagnetic valve 8 and a valve seat 91 of the fourth
electromagnetic valve 9 are all integrally formed with the
base 12, and main valve portions 42, 72, 82, 92 of the
electromagnetic valves 4, 7, 8 and 9 are threadedly con-
nected to the corresponding valve seats 41, 71, 81, 91 in a
sealed manner; and the base 12 is an aluminum alloy base,
and the interfaces of the base 12 are internally threaded.
[0063] During the installation process, the oil pump inter-
face 13 is in communication with the output end of the oil
pump 2, the input end of the oil pump 2 is in communication
with the output end of the oil barrel 1, the heater interface
14 is in communication with the input end of the heater 5,
the oil barrel interface 15 is in communication with the oil
barrel 1, the gas pump interface 16 is in communication with
the output end of the gas pump 6, the gas tank input end
interface 17 is in communication with the input end of the
gas tank 3, and the gas tank output end interface 18 is in
communication with the output end of the gas tank 3.
[0064] The present invention is not limited to the above
embodiments, and it should be noted that several variations
can also be made by a person of ordinary skill in the art
without departing from the principle of the present inven-
tion, which all fall within the scope of protection of the
present invention.

1. A stage smoke machine with a fast spray gas column,
comprising an oil barrel, an oil pump, a gas tank, a first
electromagnetic valve, a heater and a controller, an input end
of the oil pump is in communication with the oil barrel
through a pipeline, an output end of the oil pump is in
communication with an input end of the first electromag-
netic valve through a pipeline, and an output end of the first
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electromagnetic valve is in communication with an input
end of the heater through a pipeline; an output end of the gas
tank being in communication with the output end of the oil
pump through a pipeline, and the output end of the gas tank
being in communication with the input end of the first
electromagnetic valve through a pipeline; and the oil pump,
the first electromagnetic valve, the heater and a gas-filling
device are all electrically connected to the controller, char-
acterized in that the stage smoke machine further comprises
a gas-filling device electrically connected to the controller,
an output end of the gas-filling device being in communi-
cation with an input end of the gas tank through a pipeline.

2. The stage smoke machine with a fast spray gas column
according to claim 1, characterized in that a second elec-
tromagnetic valve, which is electrically connected to the
controller, is provided between the gas-filling device and the
gas tank, an output end of the second electromagnetic valve
is in communication with an output end of a gas pump
through a pipeline, and an input end of the second electro-
magnetic valve is in communication with the input end of
the gas tank through a pipeline.

3. The stage smoke machine with a fast spray gas column
according to claim 2, characterized in that a third electro-
magnetic valve, which is electrically connected to the con-
troller, is provided between the gas tank and the oil barrel,
the output end of the gas tank is in communication with an
input end of the third electromagnetic valve, and an input
end of the third electromagnetic valve is in communication
with the oil barrel through a pipeline, so as to form an oil
drainage pipeline.

4. The stage smoke machine with a fast spray gas column
according to claim 3, characterized in that a fourth electro-
magnetic valve further is provided between the heater and
the oil barrel, the input end of the heater is in communication
with an input end of the fourth electromagnetic valve
through a pipeline, and an input end of the fourth electro-
magnetic valve is in communication with the oil barrel
through a pipeline, so as to form an oil return pipeline.

5. The stage smoke machine with a fast spray gas column
according to claim 4, characterized in that the first electro-
magnetic valve, the second electromagnetic valve, the third
electromagnetic valve and the fourth electromagnetic valve
are all integrated into a base, forming an electromagnetic
valve module; the base is provided with an oil pump
interface, a heater interface, an oil barrel interface, a gas
pump interface, a gas tank input end interface and a gas tank
output end interface, and the input end of the first electro-
magnetic valve is in communication with the oil pump
interface, the input end of the third electromagnetic valve
and the output end of the gas tank at the same time; the
output end of the first electromagnetic valve is respectively
in communication with the heater interface and the input end
of the fourth electromagnetic valve; the output end of the
second electromagnetic valve is in communication with the
gas pump interface, and the input end of the second elec-
tromagnetic valve is in communication with the gas tank
input end interface; the input end of the third electromag-
netic valve is in communication with the gas tank output end
interface and the input end of the first electromagnetic valve
at the same time, and the output end of the third electro-
magnetic valve is in communication with the oil barrel
interface and the output end of the fourth electromagnetic
valve at the same time.
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6. The stage smoke machine with a fast spray gas column
according to claim 1, characterized in that the smoke
machine is further provided with a high-speed gas flow
producing apparatus electrically connected to the controller,
the high-speed gas flow producing apparatus is located on
one side of the heater, and a gas nozzle of the high-speed gas
flow producing apparatus is oriented in the same direction as
a gas nozzle of the heater.

7. The stage smoke machine with a fast spray gas column
according to claim 2, characterized in that the smoke
machine is further provided with a high-speed gas flow
producing apparatus electrically connected to the controller,
the high-speed gas flow producing apparatus is located on
one side of the heater, and a gas nozzle of the high-speed gas
flow producing apparatus is oriented in the same direction as
a gas nozzle of the heater.

8. The stage smoke machine with a fast spray gas column
according to claim 3, characterized in that the smoke
machine is further provided with a high-speed gas flow
producing apparatus electrically connected to the controller,
the high-speed gas flow producing apparatus is located on
one side of the heater, and a gas nozzle of the high-speed gas
flow producing apparatus is oriented in the same direction as
a gas nozzle of the heater.

9. The stage smoke machine with a fast spray gas column
according to claim 4, characterized in that the smoke
machine is further provided with a high-speed gas flow
producing apparatus electrically connected to the controller,
the high-speed gas flow producing apparatus is located on
one side of the heater, and a gas nozzle of the high-speed gas
flow producing apparatus is oriented in the same direction as
a gas nozzle of the heater.

10. The stage smoke machine with a fast spray gas column
according to claim 5, characterized in that the smoke
machine is further provided with a high-speed gas flow
producing apparatus electrically connected to the controller,
the high-speed gas flow producing apparatus is located on
one side of the heater, and a gas nozzle of the high-speed gas
flow producing apparatus is oriented in the same direction as
a gas nozzle of the heater.

11. An electromagnetic valve module, characterized by
comprising a base and first and second electromagnetic
valves mounted on the base, wherein the base is provided
with an oil pump interface, a heater interface, a gas pump
interface, a gas tank input end interface and a gas tank output
end interface, and the input end of the first electromagnetic
valve is in communication with the oil pump interface and
the gas tank output end interface through conduits at the
same time; the output end of the first electromagnetic valve
is in communication with the heater interface through a
conduit; and the output end of the second electromagnetic
valve is in communication with the oil pump interface
through a conduit, and the input end of the second electro-
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magnetic valve is in communication with the gas tank input
end interface through a conduit; and all the conduits are
located in the base and are integrally formed with the base.

12. The electromagnetic valve module according to claim
11, characterized in that the oil pump interface and the gas
tank output end interface are combined into an oil and gas
interface.

13. The electromagnetic valve module according to claim
11, characterized in that the base further comprises a third
electromagnetic valve and an oil barrel interface which are
mounted on the base, and the input end of the first electro-
magnetic valve is in communication with the oil pump
interface, the input end of the third electromagnetic valve
and the gas tank output end interface through conduits at the
same time; the output end of the third electromagnetic valve
is in communication with the oil barrel interface through a
conduit; and all the conduits are located in the base and are
integrally formed with the base.

14. The electromagnetic valve module according to claim
13, characterized in that the base further comprises a fourth
electromagnetic valve mounted on the base, and the output
end of the first electromagnetic valve is in communication
with the heater interface and the input end of the fourth
electromagnetic valve at the same time; the output end of the
fourth electromagnetic valve is in communication with the
oil barrel interface through a conduit; and all the conduits are
located in the base and are integrally formed with the base.

15. The electromagnetic valve module according to claim
11, characterized in that valve seats of the electromagnetic
valves are formed integrally with the base, and main valve
portions of the electromagnetic valves are threadedly con-
nected to, or fastened to, or snap-fitted with, the valve seats
in a sealed manner.

16. The electromagnetic valve module according to claim
12, characterized in that valve seats of the electromagnetic
valves are formed integrally with the base, and main valve
portions of the electromagnetic valves are threadedly con-
nected to, or fastened to, or snap-fitted with, the valve seats
in a sealed manner.

17. The electromagnetic valve module according to claim
13, characterized in that valve seats of the electromagnetic
valves are formed integrally with the base, and main valve
portions of the electromagnetic valves are threadedly con-
nected to, or fastened to, or snap-fitted with, the valve seats
in a sealed manner.

18. The electromagnetic valve module according to claim
14, characterized in that valve seats of the electromagnetic
valves are formed integrally with the base, and main valve
portions of the electromagnetic valves are threadedly con-
nected to, or fastened to, or snap-fitted with, the valve seats
in a sealed manner.



