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ATOMIZATION DEVICE AND ELECTRONIC CIGARETTE CONTAINING SAME

An atomizing device is provided. The atomizing

device includes a heating member and a temperature
control switch. The temperature control switch is posi-
tioned adjacent to the heating member, or the heating
member is sleeved on the temperature control switch.
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The heating member is coupled to the temperature con-
trol switch in series. Both of the heating member and the
temperature control switch are electrically coupled to a
power supply device. An electronic cigarette including
the atomizing device is also provided.
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Description
Field
[0001] The subject matter herein generally relates to

an electronic cigarette, and particularly to an atomizing
device that can sense the temperature change of a heat-
ing member and an electronic cigarette including the at-
omizing device having a temperature control function.

Background

[0002] An electronic cigarette, also known as a virtual
cigarette, is used for replacing a normal cigarette. The
electronic cigarette has a similar taste as a cigarette.
However, with increasing of an output power of a cell
assembly of the electronic cigarette and decreasing of a
resistance of a heating member of a atomizing device for
the electronic cigarette, a temperature of the heating
member can become too high. An excessively high tem-
perature of the heating member may lead the smoke lig-
uid, the wax or the tobacco producing and releasing some
substances, which are harmful to health.

Summary of the invention

[0003] The disclosure provides an atomizing device
that can sense the temperature change of a heating
member and an electronic cigarette including the atom-
izing device having a temperature control function.
[0004] The technical solution to achieve the embodi-
ment of the disclosure is as follows.

[0005] Anatomizingdevice includes a heatingmember
and a temperature control switch. The temperature con-
trol switch is positioned adjacent to the heating member
or the heating member is sleeved on the temperature
control switch. The heating member is coupled to the
temperature control switch in series. The heating mem-
ber and the temperature control switch are electrically
coupled to a power supply device.

[0006] In the first embodiment, the atomizing device
further includes a liquid guiding assembly. A portion of
the liquid guiding assembly is in fluid communication with
or extends into a liquid reservoir. The liquid guiding as-
sembly is twined around, sleeved on or adhered to the
heating member or the heating memberis twined around,
sleeved on or adhered to the liquid guiding assembly.
[0007] Furthermore, the liquid guiding assembly in-
cludes a first liquid guiding member and a second liquid
guidingmember. An end of the firstliquid guiding member
is in fluid communication with the liquid reservoir, and
another end of the first liquid guiding member is coupled
to the second liquid guiding member. The first liquid guid-
ing member, the second liquid guiding member, and the
heating member are positioned in one of the following
arrangements: (1) the heating member is twined around,
sleeved on or adhered to the second liquid guiding mem-
ber; (2) the second liquid guiding member is twined
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around, sleeved on or adhered to the heating member;
(3) the heating member is twined around, sleeved on or
adhered to the first liquid guiding member; (4) the first
liquid guiding member is twined around, sleeved on or
adhered to the heating member; (5) the heating member
is defined as the heating member and as the liquid guid-
ing member.

[0008] In the sixth embodiment, the heating member
is positioned in contact with a porous liquid storage mem-
ber.

[0009] In the tenth embodiment, the atomizing device
further includes a spray tube and a pneumatic valve. An
end of the spray tube is in fluid communication with the
liquid reservoir and the pneumatic valve is positioned on
a connecting portion, and the connecting portion is posi-
tioned between the liquid reservoir and the spray tube.
[0010] Furthermore, the heating member is positioned
in the spray tube, and the temperature control switch is
positioned in relation to the spray tube includes one of
the following arrangements: an arrangement where the
temperature control switch is positioned in the spray tube,
another arrangement where the temperature control
switch is positioned in a spray nozzle of the spray tube,
a further arrangement where the temperature control
switch is positioned on the spray tube, and a still further
arrangement where the temperature control switch is po-
sitioned adjacent to the spray tube.

[0011] In the fourteenth embodiment, the atomizing
device further includes a container configured for con-
taining wax or tobacco, the heating member is positioned
with respect to the container in one of the following ar-
rangements: the heating member is covered on, coated
on or twined around an outer wall of the container; or the
heating member is added to, embedded in, or sand-
wiched between inner portions of the wall of the contain-
er; or the heating member is coated on or embedded on
an inner wall of the container; or the heating member is
positioned in the container.

[0012] Anatomizingdeviceincludes aheating member
and a temperature control switch. The heating member
is positioned adjacent to or is sleeved on the temperature
control switch. The heating member and the temperature
control switch are electrically coupled to a control device
respectively.

[0013] In the second embodiment, the atomizing de-
vice further includes a liquid guiding assembly. A portion
of the liquid guiding assembly is in fluid communication
with or extends into a liquid reservoir. The liquid guiding
assembly is twined around, sleeved on or adhered to the
heating member, or the heating member is twined
around, sleeved on or adhered to the liquid guiding as-
sembly.

[0014] Furthermore, the liquid guiding assembly in-
cludes a first liquid guiding member and a second liquid
guiding member. An end of the firstliquid guiding member
is in fluid communication with the liquid reservoir, another
end of the first liquid guiding member is coupled to the
second liquid guiding member. The first liquid guiding
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member, the second liquid guiding member, and the
heating member are positioned in one of the following
arrangements: (1) the heating member is twined around,
sleeved on or adhered to the second liquid guiding mem-
ber; (2) the second liquid guiding member is twined
around, sleeved on or adhered to the heating member;
(3) the heating member is twined around, sleeved on or
adhered to the first liquid guiding member; (4) the first
liquid guiding member is twined around, sleeved on or
adhered to the heating member; (5) the heating member
is defined as the heating member and as the liquid guid-
ing member.

[0015] Inseventh embodiment, the heating member is
positioned in contact with a porous liquid storage mem-
ber.

[0016] In eleventh embodiment, the atomizing device
further includes a spray tube and a pneumatic valve. An
end of the spray tube is in fluid communication with the
liquid reservoir, and the pneumatic valve is positioned on
a connecting portion, and the connecting portion is posi-
tioned between the liquid reservoir and the spray tube.
[0017] Furthermore, the heating member is positioned
in the spray tube, and the positioning of the temperature
control switch relative to the spray tube includes one of
the following arrangements: an arrangement where the
temperature control switch is positioned in the spray tube;
another arrangement where the temperature control
switch is positioned in a spray nozzle of the spray tube;
a further arrangement where the temperature control
switch is positioned on the spray tube; and a still further
arrangement where the temperature control switch is po-
sitioned adjacent to the spray tube.

[0018] In fifteenth embodiment, the atomizing device
furtherincludes a container configured for containing wax
or tobacco. The heating member is positioned with re-
spect to the container in one of the following arrange-
ments: the heating member is covered on, coated on or
twined around an outer wall of the container, or the heat-
ing member is added to, embedded in, or sandwiched
between inner portions of the wall of the container, or the
heating member is coated on or embedded on an inner
wall of the container, or the heating member is positioned
in the container.

[0019] Anatomizingdevice includes a heatingmember
and a temperature sensitive member. The heating mem-
berand the temperature sensitive member are positioned
in one of the following arrangements: the heating mem-
ber and the temperature sensitive member are not elec-
trically coupled to each other directly, but electrically cou-
pled to a control device independently; or the heating
member and the temperature sensitive member are elec-
trically coupled to each other directly, and then electri-
cally coupled to the control device.

[0020] In the third embodiment, the atomizing device
further includes a liquid guiding assembly. A portion of
the liquid guiding assembly is in fluid communication with
or extends into a liquid reservoir. The liquid guiding as-
sembly is adhered to or positioned adjacent to the tem-
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perature sensitive member. The liquid guiding assembly
and the heating member are positioned in one of the fol-
lowing arrangements: the liquid guiding assembly and
the temperature sensitive member are cooperatively
twined around, sleeved on or adhered to the heating
member; or the liquid guiding assembly is twined around,
sleeved on or adhered to the heating member; or the
heating member is twined around, sleeved on or adhered
to both of the liquid guiding assembly and the tempera-
ture sensitive member; or the heating member is only
twined around, sleeved on or adhered to the liquid guiding
assembly.

[0021] Furthermore, the liquid guiding assembly in-
cludes a first liquid guiding member and a second liquid
guiding member. An end of the firstliquid guiding member
is in fluid communication with the liquid reservoir, and
another end of the first liquid guiding member is coupled
to the second liquid guiding member. The first liquid guid-
ing member, the second liquid guiding member, and the
heating member are positioned in one of the following
arrangements: (1) the second liquid guiding member is
adheredto or positioned adjacent to the temperature sen-
sitive member, and the heating member is twined around,
sleeved on or adhered to both of the second liquid guiding
member and the temperature sensitive member, alter-
natively in this arrangement, the heating member can be
twined around, sleeved on or adhered to the second liquid
guiding member only; (2) the second liquid guiding mem-
ber is adhered to or positioned adjacent to the tempera-
ture sensitive member, and the second liquid guiding
member and the temperature sensitive member may be
cooperatively twined around, sleeved on or adhered to
the heating member, alternatively in this arrangement,
only the second liquid guiding member may be twined
around, sleeved on or adhered to the heating member;
(3) the heating member is sleeved on or coated on the
temperature sensitive member, the second liquid guiding
member is twined around or sleeved on the heating mem-
ber; (4) the temperature sensitive member is adhered to
or positioned adjacent to the first liquid guiding member,
and the heating member may be twined around, sleeved
on or adhered to both of the first liquid guiding member
and the temperature sensitive member, or it may be that
the heating member is twined around, sleeved on or ad-
hered to the first liquid guiding member only; (5) the tem-
perature sensitive member is adhered to or positioned
adjacent to the first liquid guiding member, and the first
liquid guiding member and the temperature sensitive
member are together twined around, sleeved on or ad-
hered to he heating member, or it may be that only the
first liquid guiding member is twined around, sleeved on
or adhered to the heating member; (6) the heating mem-
ber is sleeved on or coated on the temperature sensitive
member, and the first liquid guiding member is twined
around or sleeved on the heatingmember; (7) the heating
member functions as the heating member and as the
temperature sensitive member; (8) the heating member
acts as the heating member, as the liquid guiding mem-
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ber, and as the temperature sensitive member simulta-
neously.

[0022] Inthe fourth embodiment, the atomizing device
further includes a liquid guiding assembly. A portion of
the liquid guiding assembly is in fluid communication with
or extends into a liquid reservoir. The heating member
and the temperature sensitive member can be together
twined around, sleeved on or adhered to the liquid guiding
assembly, or the liquid guiding assembly is twined
around, sleeved on or adhered to both of the heating
member and the temperature sensitive member.

[0023] Furthermore, the liquid guiding assembly in-
cludes a first liquid guiding member and a second liquid
guidingmember. An end of the firstliquid guiding member
isin fluid communication with the liquid reservoir, another
end of the first liquid guiding member is coupled to the
second liquid guiding member. The first liquid guiding
member, the second liquid guiding member, and the
heating member are positioned in one of the following
arrangements: (1) the heating member and the temper-
ature sensitive member are together twined around,
sleeved on or adhered to the second liquid guiding mem-
ber; (2) the second liquid guiding member is twined
around, sleeved on or adhered to both of the heating
member and the temperature sensitive member; (3) the
heating member and the temperature sensitive member
are together twined around, sleeved on or adhered to the
first liquid guiding member; (4) the first liquid guiding
member is twined around, sleeved on or adhered to both
of the heating member and the temperature sensitive
member; (5) a temperature sensing material is coated
on the surface of the heating member; (6) the heating
member is defined as the heating member and as the
temperature sensitive member.

[0024] In the eighth embodiment, the heating member
is positioned in contact with a porous liquid storage mem-
ber. The temperature sensitive member and the heating
member are positioned in one of the following arrange-
ments: the temperature sensitive member is adhered to
or positioned adjacent to the heating member; or the tem-
perature sensitive member is coated on, twined around,
or sleeved on the heating member; or the heating mem-
ber is coated on, twined around, or sleeved on the tem-
perature sensitive member.

[0025] Inthe twelfthembodiment, the atomizing device
further includes a spray tube and a pneumatic valve. An
end of the spray tube is in fluid communication with the
liquid reservoir and the pneumatic valve is positioned on
a connecting portion, and the connecting portion is posi-
tioned between the liquid reservoir and the spray tube.
[0026] Furthermore, the heating member is positioned
in the spray tube. The temperature sensitive member is
positioned in one of the following arrangements: the tem-
perature sensitive member is positioned in the spray
tube; or the temperature sensitive member is positioned
in a spray nozzle of the spray tube; or the temperature
sensitive member is positioned on the spray tube; or the
temperature sensitive member is positioned adjacent to
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the spray tube; or the temperature sensitive member is
coated on, twined around, sleeved on or adhered to the
heating member; or the heating member is coated on,
twined around, sleeved on or adhered to the temperature
sensitive member.

[0027] In the sixteenth embodiment, the atomizing de-
vice further includes a container configured for containing
wax or tobacco. The heating member is positioned to the
container in one of the following arrangements: the heat-
ing member is covered on, coated on or twined around
an outer wall of the container; or the heating member is
added to, embedded in, or sandwiched between inner
portions of the wall of the container; or the heating mem-
ber is coated on or embedded on an inner wall of the
container, or the heating member is positioned in the con-
tainer. The temperature sensitive member is positioned
in one of the following arrangements: the temperature
sensitive member is sleeved on, coated on, or twined
around the heating member; or the temperature sensitive
member is positioned adjacent to or adhered to the heat-
ing member; or the heating member is defined as the
heating member and as the temperature sensitive mem-
ber.

[0028] Furthermore, an insulating bushing is sleeved
on the temperature sensitive member or an insulation
coating can be coated on the temperature sensitive mem-
ber.

[0029] Anatomizingdeviceincludes a heating member
electrically coupled to a control device, the heating mem-
ber has temperature coefficient of resistance character-
istics.

[0030] Furthermore, the heating member is made of
one or more materials selected from the following com-
ponents: Pt, Cu, Ni, Ti, Fe, ceramic based positive tem-
perature coefficient (PTC) materials, and polymer based
PTC materials.

[0031] In the fifth embodiment, the atomizing device
further includes a liquid guiding assembly. A portion of
the liquid guiding assembily is in fluid communication with
or extends into a liquid reservoir. The liquid guiding as-
sembly is twined around, sleeved on or adhered to the
heating member, or the heating member can be twined
around, sleeved on or adhered to the liquid guiding as-
sembly.

[0032] Furthermore, the liquid guiding assembly in-
cludes a first liquid guiding member and a second liquid
guiding member. An end of the firstliquid guiding member
is in fluid communication with the liquid reservoir, and
another end of the first liquid guiding member is coupled
to the second liquid guiding member. The first liquid guid-
ing member, the second liquid guiding member, and the
heating member are positioned in one of the following
arrangements: (1) the heating member is twined around,
sleeved on or adhered to the second liquid guiding mem-
ber; (2) the second liquid guiding member is twined
around, sleeved on or adhered to the heating member;
(3) the heating member is twined around, sleeved on or
adhered to the first liquid guiding member; (4) the first
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liquid guiding member is twined around, sleeved on or
adhered to the heating member; (5) the heating member
is defined as the heating member and as the liquid guid-
ing member.

[0033] In the ninth embodiment, the heating member
is positioned in contact with a porous liquid storage mem-
ber.

[0034] In the thirteenth embodiment, the atomizing de-
vice further includes a spray tube and a pneumatic valve.
An end of the spray tube is in fluid communication with
the liquid reservoir and the pneumatic valve is positioned
on a connecting portion, and the connecting portion is
positioned between the liquid reservoir and the spray
tube.

[0035] Furthermore, the heating member is positioned
in the spray tube.

[0036] In the seventeenth embodiment, the atomizing
device further includes a container configured for con-
taining wax or tobacco. The heating member is posi-
tioned to the container in one of the following arrange-
ments: the heating member is covered on, coated on or
twined around an outer wall of the container; or the heat-
ing member is added to, embedded in, or sandwiched
between inner portions of the wall of the container; or the
heating member is coated on or embedded on an inner
wall of the container; or the heating member is positioned
in the container.

[0037] An electronic cigarette includes one of the at-
omizing devices described above and a power supply
device. The atomizing device is electrically coupled to
the power supply device.

[0038] Furthermore, the electronic cigarette further in-
cludes a control device. The atomizing device is electri-
cally coupled to the control device, and the control device
is electrically coupled to the power supply device.
[0039] Furthermore, the electronic cigarette further in-
cludes a liquid driving device. An end of the liquid driving
device is in fluid communication with the liquid reservoir,
and the liquid driving device is electrically coupled to the
control device.

[0040] Furthermore, the liquid driving device is select-
ed from one of the following components: a micropump,
a hyperelastic body, an air bag, and a memory alloy.
[0041] Advantages can be described as following.

(1) The atomizing device can sense the temperature
change of the heating member. The electronic cig-
arette having the atomizing device can maintain the
temperature of the heating member within a reason-
able range, to avoid producing and releasing sub-
stances that are harmful to health. The taste of the
smoke is maintained, energy is saved, overheating
ashell of the electronic cigarette is avoided, and ther-
mal aging of internal components of the electronic
cigarette is also avoided.

(2) Maintaining the temperature of the heating mem-
ber within the reasonable range can effectively pre-
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vent the liquid guiding element from carbonizing or
fragmenting.

(3) Maintaining the temperature of the heating mem-
ber within the reasonable range removes a risk of
injury to a user.

(4) The temperature is directly controlled through the
temperature control switch, thus the structure is sim-
ply and easily realized.

(5) The heating member and the temperature control
switch are not electrically coupled to each other in
series directly, but electrically coupled to a control
device independently, so as to expand range of
choosing temperature control switch.

(6) The control device can connect and disconnect
circuit between the heating member and the power
supply device to adjust the temperature of the heat-
ing member through a switch circuit; in this arrange-
ment, a regulating circuit can replace the switch cir-
cuit to increase or decrease the temperature of the
heating member. The output voltage/the output pow-
er to the heating member from the supply device can
be supplied variably under the control of the regulat-
ing circuit, so as to increase or decrease the tem-
perature of the heating member, to avoid cooling
downtoo rapidly when the temperature of the heating
member has been too high and affecting the user’s
enjoyment.

(7) The temperature of the heating member can be
calculated depending on the pre-stored relational
data between the resistance value of the tempera-
ture sensitive member and the temperature of the
temperature sensitive member and an operational
formula of the heating member’s temperature.

(8) The user can enter the needed target tempera-
ture Tp (T <Tp<Ty) to maintain the temperature of
the heating member in TD through an input unit that
is electrically coupled to a processor.

(9) The heating member can directly transmit a
change of temperature of its own to the control de-
vice, there is no need to position the temperature
control switch or the temperature sensitive member
relatively, this simplifies the structure, saves space,
and simplifies the operation process of the control
device.

Brief description of the drawings
[0042]

FIG. 1 is a schematic diagram of a first embodiment
of an electronic cigarette.



9 EP 3 228 198 A1 10

FIG. 2 is a schematic diagram of a second embodi-
ment of the electronic cigarette.

FIG. 3 is a block diagram of a circuit of the second
embodiment of the electronic cigarette.

FIG. 4 is a schematic diagram of a third embodiment
of the electronic cigarette.

FIG. 5 is a schematic diagram of a third embodiment
of an atomizing device.

FIG. 6 is a block diagram of a first circuit of the third
embodiment of the electronic cigarette.

FIG. 7 is a block diagram of a second circuit of the
third embodiment of the electronic cigarette.

FIG. 8 is a schematic diagram of a fourth embodi-
ment of the electronic cigarette.

FIG. 9 is a schematic diagram of a fourth embodi-
ment of the atomizing device.

FIG. 10 is a schematic diagram of a fifth embodiment
of the electronic cigarette.

FIG. 11 is a block diagram of a first circuit of the fifth
embodiment of the electronic cigarette.

FIG. 12 is a block diagram of a second circuit of the
fifth embodiment of the electronic cigarette.

FIG. 13 is a schematic diagram of a sixth embodi-
ment of the electronic cigarette.

FIG. 14 is a schematic diagram of a seventh embod-
iment of the electronic cigarette.

FIG. 15 is a schematic diagram of an eighth embod-
iment of the electronic cigarette.

FIG. 16 is a schematic diagram of a ninth embodi-
ment of the electronic cigarette.

FIG. 17 is a schematic diagram of a tenth embodi-
ment of the electronic cigarette.

FIG. 18 is a schematic diagram of an eleventh em-
bodiment of the electronic cigarette.

FIG. 19 is a schematic diagram of a twelfth embod-
iment of the electronic cigarette.

FIG. 20 is a schematic diagram of a thirteenth em-
bodiment of the electronic cigarette.

FIG. 21 is a schematic diagram of a fourteenth em-
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bodiment of the electronic cigarette.

FIG. 22 is a schematic diagram of a fifteenth embod-
iment of the electronic cigarette.

FIG. 23 is a schematic diagram of a sixteenth em-
bodiment of the electronic cigarette.

FIG. 24 is a schematic diagram of a seventeenth
embodiment of the electronic cigarette.

[0043] Inthe attached figures, electronic cigarettes are
labeled as 110, 120, 130, 140, 150, 210, 220, 230, 240,
310, 320, 330, 340, 410, 420, 430, and 440.

[0044] Suction nozzles are labeled as 11, 21, 31, and
41.

[0045] Liquid reservoir are labeled as 12a and 32a.
[0046] Porousliquid storage memberislabeled as22b.
[0047] Atomizing devices are labeled as 13, 23, 33,
and 43.

[0048] First liquid guiding member is labeled as 131.
[0049] Second liquid guiding member is labeled as
132.

[0050] Heating members are labeled as 133,233, 333,
and 433.

[0051] Temperature sensitive members are labeled as

134, 234, 334, and 434.
[0052] Atomizer seats are labeled as 135 and 235.

[0053] Spray tube is labeled as 336.

[0054] Pneumatic valve is labeled as 337.

[0055] Container is labeled as 438.

[0056] Temperature control switches are labeled as

139, 239, 339, and 439.

[0057] Control devices are labeled as 14, 24, 34, and
44,

[0058] Detecting circuit is labeled as 141.

[0059] Processor is labeled as 142.

[0060] Switch circuit is labeled as 143.

[0061] Input unitis labeled as 145.

[0062] Powersupplydevices are labeled as 15, 25, 35,
and 45.

[0063] Shells are labeled as 16, 26, 36, and 46.
[0064] Vent holes are labeled as 161, 261, 361, and

461, and micropump is labeled as 37.
Detailed Description

[0065] It will be appreciated that for simplicity and clar-
ity of illustration, where appropriate, reference numerals
have been repeated among the different figures to indi-
cate corresponding or analogous members. In addition,
numerous specific details are set forth in order to provide
athorough understanding of the embodiments described
herein. However, it will be understood by those of ordi-
nary skillin the art that the embodiments described herein
can be practiced without these specific details. In other
instances, methods, procedures, and components have
not been described in detail so as not to obscure the
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related relevant feature being described. Also, the de-
scription is not to be considered as limiting the scope of
the embodiments described herein.

[0066] The drawings are not necessarily to scale and
the proportions of certain parts may be exaggerated to
better illustrate details and features of the present dis-
closure.

First Embodiment:

[0067] FIG.1 illustrates an electronic cigarette 110.
The electronic cigarette 110 can include a suction nozzle
11, aliquid reservoir 12a, an atomizing device 13, a pow-
er supply device 15, and a shell 16. An end of the suction
nozzle 11 can be coupled to the shell 16. All of the liquid
reservoir 12a, the atomizing device 13, and the power
supply device 15 can be positioned in the shell 16. The
atomizing device 13 can be electrically coupled to the
power supply device 15. An end of the shell 16 that is
adjacent to the suction nozzle 11 can define a vent hole
161. The vent hole 161 can be in fluid communication
with the suction nozzle 11. Smoke liquid received in the
liquid reservoir 12a can be carried to the atomizing device
13. After the atomizing device 13 is driven by the power
supply device 15, the smoke liquid can be heated and
atomized, thus the user can enjoy a smoking experience.
[0068] Theatomizing device 13 caninclude afirstliquid
guiding member 131, a second liquid guiding member
132, a heating member 133, a temperature control switch
139, and an atomizer seat 135. An end of the first liquid
guiding member 131 can be in fluid communication with
the liquid reservoir 12a, and another end of the first liquid
guiding member 131 can be coupled to the second liquid
guiding member 132. The smoke liquid received in the
liquid reservoir 12a can thus be carried to the second
liquid guiding member 132 through capillary action as
exemplary embodiment shown in FIG.1. In an alternative
embodiment, the second liquid guiding member 132 can
be in fluid communication with the liquid reservoir 12a
directly. For example, the second liquid guiding member
132 can include a liquid guiding bulge (not shown) that
is in fluid communication with or extends into the liquid
reservoir 12a. The smoke liquid stored in the liquid res-
ervoir 12a can thus be carried to other portions of the
second liquid guiding member 132 through the liquid
guiding bulge, thus the first liquid guiding member 131
can be omitted. The heating member 133 can be twined
around, sleeved on or adhered to the second liquid guid-
ing member 132. In an alternative embodiment, the sec-
ond liquid guiding member 132 can be twined around,
sleeved on or adhered to the heating member 133. In an
alternative embodiment, the heating member 133 can be
twined around, sleeved on or adhered to the first liquid
guidingmember 131, and the second liquid guiding mem-
ber 132 can be omitted. In an alternative embodiment,
the first liquid guiding member 131 can be twined around,
sleeved on or adhered to the heating member 133, and
the second liquid guiding member 132 can be omitted.
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In an alternative embodiment, the heating member 133
can function as the heating member but also function as
the liquid guiding members, then both of the first liquid
guiding member 131 and the second liquid guiding mem-
ber 132 can be omitted. The temperature control switch
139 can be positioned adjacent to the heating member
133, or the heating member 133 can be sleeved on the
temperature control switch 139. The temperature control
switch 139 can be electrically coupled to the heating
member 133 in series. Both of the heating member 133
and the temperature control switch 139 can be electrically
coupled to the power supply device 15. The atomizer
seat 135 can be configured as a fixing base for at least
one of the following components: the first liquid guiding
member 131, the second liquid guiding member 132, the
heating member 133, and the temperature control switch
139, so each component can be fastened in the atomizing
device 13.

[0069] The temperature control switch 139 has the fol-
lowing properties: when a temperature ts of the temper-
ature control switch 139 is less than an operating tem-
perature TM, the temperature control switch 139 is
switched on; when the temperature ts of the temperature
control switch 139 is greater than the operating temper-
ature TM, the temperature control switch 139 is switched
off. The operating temperature TM of the temperature
control switch 139 can be slightly lower than an upper
operating temperature TH of the heating member 133
since the temperature ts ofthe temperature control switch
139 is always slightly lower than the temperature t of the
heatingmember 133. The temperature control switch 139
can be selected from at least one of the following com-
ponents: a mechanical temperature control switch, an
electronic temperature control switch, a temperature re-
lay, and a combination thereof. The mechanical temper-
ature control switch 139 can include a steam pressure
type temperature control switch, a liquid expansion type
temperature control switch, a gas adsorption type tem-
perature control switch, and a metal expansion type tem-
perature control switch. The metal expansion type tem-
perature control switch can include a bimetallic strip
switch and a memory alloy switch. The electronic tem-
perature control switch caninclude aresistance type tem-
perature control switch and a thermocouple type temper-
ature control switch. The temperature relay can include
a thermal reed relay.

[0070] A temperature control process of the electronic
cigarette 110 is as follows. When the temperature ts of
the temperature control switch 139 is less than the op-
erating temperature TM, the temperature control switch
139 allows power from the power supply device 15 to
reach the heating member 133. When the heating mem-
ber 133 starts to heat up, the temperature t of the heating
member 133 starts to rise, and the temperature ts of the
temperature control switch 139 also starts to rise. When
the temperature ts of the temperature control switch 139
is greater than the operating temperature TM, the tem-
perature control switch 139 switches off the connection
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between the power supply device 15 and the heating
member 133, then the heating member 133 stops work-
ing. The temperature t of the heating member 133 and
the temperature ts of the temperature control switch 139
drop naturally until the temperature ts of the temperature
control switch 139 is less than the operating temperature
TM. When ts is lower than TM, the temperature control
switch 139 again interconnects the power supply device
15 and the heating member 133 to allow the heating
member 133 to heat up again.

[0071] Inanalternative embodiment, the atomizing de-
vice 13 can include two or more heating members 133
and the same number of temperature control switches
139 as the heating members 133. A relationship between
the heating member 133 and the temperature control
switch 139 can be the same as in the first embodiment.
In an alternative embodiment, the number of the heating
members 133 is not equal to the number of the temper-
ature control switches 139. The atomizing device 13 can
include at least one temperature control switch 139.
[0072] In the first embodiment, the atomizing device
13 can have a simple structure, and the temperature t of
the heating member 133 can be controlled by the tem-
perature control switch 139 alone.

Second Embodiment:

[0073] FIG.2 illustrates an electronic cigarette 120. A
difference between the electronic cigarette 120 of the
second embodiment and the electronic cigarette 110 of
the first embodiment is as follows. The heating member
133 and the temperature control switch 139 are not elec-
trically coupled to each other in series directly, but each
one is coupled independently to a control device 14. The
control device 14 is electrically coupled to the power sup-
ply device 15. The temperature control switch 139 can
have one of the following characteristics: the first is that
the temperature control switch 139 can be switched on
when the temperature ts of the temperature control
switch 139 is less than the operating temperature TM,
and can be switched off when greater; the second is the
opposite of the above, namely, the temperature control
switch 139 can be switched off when the temperature ts
of the temperature control switch 139 is less than the
operating temperature TM, and can be switched on when
greater.

[0074] FIG.3 illustrates that the control device 14 can
include a detecting circuit 141, a processor 142, and a
switch circuit 143. With the increase of the temperature
t of the heating member 133, the temperature ts of the
temperature control switch 139 is also increased. When
the temperature ts of the temperature control switch 139
is less than the operating temperature TM, the temper-
ature control switch 139 can execute action A; when the
temperature ts of the temperature control switch 139 is
greater than the operating temperature TM, the temper-
ature control switch 139 can execute action B. The de-
tecting circuit 141 can be electrically coupled to the tem-
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perature control switch 139 and can monitor the action
of the temperature control switch 139 in real time, and
feedback to the processor 142. The processor 142 can
control the switch circuit 143 to switch on or switch off
according to the action of the temperature control switch
139. The switch circuit 143 electrically coupled to the
heating member 133, and can be configured to switch
on or switch off the circuit between the heating member
133 and the power supply device 15. "Action A" as here-
inafter used can mean the temperature control switch
139 being switched on or can mean the temperature con-
trol switch 139 being switched off. "Action B" as used
hereinafter means in one event opposite of action A.
[0075] The temperature control process of the elec-
tronic cigarette 120 is as follows. When the temperature
control switch 139 executes action A, the processor 142
can control the switch circuit 143 to switch on, and then
the power supply device 15 can supply power to the heat-
ingmember 133, the temperature t of the heating member
133 starts to rise, and the temperature ts of the temper-
ature control switch 139 also starts to rise. When the
temperature control switch 139 executes action B, the
processor 142 can control the switch circuit 143 to switch
off, and then the power supply device 15 can stop sup-
plying power to the heating member 133. The tempera-
ture t of the heating member 133 and the temperature ts
of the temperature control switch 139 drops naturally until
the temperature ts of the temperature control switch 139
is less than the operating temperature TM. When ts is
lower than TM, the temperature control switch 139 can
execute action A again. The processor 142 can control
the switch circuit 143 to switch on the circuit between the
power supply device 15 and the heating member 133
again. In this arrangement, the heating member 133
starts to work again.

[0076] In an alternative embodiment, the switch circuit
143 can be replaced by an adjusting circuit. When the
temperature control switch 139 executes action B, the
adjusting circuit can adjust the power supply device 15
to decrease the output voltage/output power supplied to
the heating member 133. When the temperature control
switch 139 executes action A and the output voltage/out-
put power of the power supply device 15 supplied to the
heating member 133 is not up to a maximum output volt-
age/output power, the adjusting circuit can adjust the
power supply device 15 to increase the output volt-
age/output power supplied to the heating member 133.
When the temperature control switch 139 executes ac-
tion A and the output voltage/output power of the power
supply device 15 supplied to the heating member 133 is
up to the maximum output voltage/output power, the ad-
justing circuit can adjust the power supply device 15 to
maintain the output voltage/output power supplied to the
heating member 133.

[0077] Inanalternative embodiment, the atomizing de-
vice 13 can include two or more heating members 133
and the same number of temperature control switches
139 as the heating members 133. The relationship be-
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tween the heating member 133 and the temperature con-
trol switch 139 can be the same as that in the second
embodiment. In an alternative embodiment, the number
of the heating members 133 is not equal to the number
of the temperature control switches 139. The atomizing
device 13 can include at least one temperature control
switch 139.

[0078] Inthe second embodiment, the heatingmember
133 and the temperature control switch 139 is not elec-
trically coupled to each other in series directly, but each
one is coupled independently to a control device 14. Ad-
vantages of the electronic cigarette 120 can be described
as follows.

(1) The choice of the temperature control switch 139
can be wider, so long as the temperature control
switch 139 can have one of the following properties:
the temperature control switch 139 is switched on
when the temperature ts of the temperature control
switch 139 is less than the operating temperature
TM, and switched off when greater; or the tempera-
ture control switch 139 is switched off when the tem-
perature ts of the temperature control switch 139 is
less than the operating temperature TM, and
switched on when greater.

(2) The control device can connect or disconnect cir-
cuit between the heating member 133 and the power
supply device 15 to adjust the temperature t of the
heating member 133, or the output voltage/output
power to the heating member 133 can be supplied
variably under a control of the regulating circuit to
adjust the temperature t of the heating member 133,
thus preventing cooling too rapidly when the temper-
ature t of the heating member was too high and
avoiding to affect the user’s enjoyment.

Third Embodiment:

[0079] FIGS. 4-5 illustrate an electronic cigarette 130.
The difference between the electronic cigarette 130 of
the third embodiment and the electronic cigarette 120 of
the second embodimentis as follows. Atemperature sen-
sitive member 134 replacing the temperature control
switch 139 can be electrically coupled to the control de-
vice 14.

[0080] The second liquid guiding member 132 can be
adhered to or positioned adjacent to the temperature sen-
sitive member 134. The heating member 133 may be
twined around, sleeved on or adhered to both of the sec-
ond liquid guiding member 132 and the temperature sen-
sitive member 134, or it may be that the heating member
133 is twined around, sleeved on or adhered to the sec-
ond liquid guiding member 132 only. In an alternative
embodiment, the second liquid guiding member 132 can
be adhered to or positioned adjacent to the temperature
sensitive member 134, either the second liquid guiding
member 132 and the temperature sensitive member 134
are cooperatively twined around, sleeved on or adhered
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to the heating member 133, or only the second liquid
guiding member 132 is twined around, sleeved on or ad-
hered to the heating member 133. In an alternative em-
bodiment, the temperature sensitive member 134 is coat-
ed on or sleeved on the heating member 133, the second
liquid guiding member 132 is twined around or sleeved
on the heating member 133. In an alternative embodi-
ment, the temperature sensitive member 134 can be ad-
hered to or positioned adjacent to the first liquid guiding
member 131, and the heating member 133 may be twined
around, sleeved on or adhered to both of the first liquid
guiding member 131 and the temperature sensitive mem-
ber 134, or it may be that the heating member 133 is
twined around, sleeved on or adhered to the first liquid
guiding member 131 only, the second liquid guiding
member 132 can be omitted. In an alternative embodi-
ment, the temperature sensitive member 134 can be ad-
hered to or positioned adjacent to the first liquid guiding
member 131, and the first liquid guiding member 131 and
the temperature sensitive member 134 may be together
twined around, sleeved on or adhered to the heating
member 133, or it may be that only the first liquid guiding
member 131 is twined around, sleeved on or adhered to
the heating member 133, the second liquid guiding mem-
ber 132 can be omitted. In an alternative embodiment,
the temperature sensitive member 134 is sleeved on or
coated on the heating member 133, the first liquid guiding
member 131 is twined around or sleeved on the heating
member 133, the second liquid guiding member 132 can
be omitted. In an alternative embodiment, the heating
member 133 can fuction as the heating member and also
function as the temperature sensitive member, and the
temperature sensitive member 134 can be omitted. In an
alternative embodiment, the heating member 133 can
act as the heating member, as the liquid guiding member,
and as the temperature sensitive member simultaneous-
ly, and all of the first liquid guiding member 131, the sec-
ond liquid guiding member 132, and the temperature sen-
sitive member 134 can be omitted. The heating member
133 and the temperature sensitive member 134 are not
electrically coupled to each other in series directly, but
each one is coupled independently to the control device
14. In an alternative embodiment, the heating member
133 and the temperature sensitive member 134 can be
electrically coupled to each other directly, and then elec-
trically coupled to the control device 14. The atomizer
seat 135 can be configured as the fixing base for at least
one component of the following components: the first lig-
uid guiding member 131, the second liquid guiding mem-
ber 132, the heating member 133, and the temperature
sensitive member 134, so each component can be fas-
tened in the atomizing device 13. Either an insulating
bushing is sleeved on the temperature sensitive member
134 or an insulation coating is coated on the temperature
sensitive member 134, to prevent direct contact between
the temperature sensitive member 134 and the heating
member 133. In the illustrated embodiment, the temper-
ature sensitive member 134 can be a PTC thermistor.
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[0081] FIG.6 illustrates a control device 14 that in-
cludes a detecting circuit 141, a processor 142, and a
switch circuit 143. The detecting circuit 141 electrically
coupled to the temperature sensitive member 134, and
can monitor the resistance R of the temperature sensitive
member 134 in real time, and feedback the resistance R
of the temperature sensitive member 134 to the proces-
sor 142. The processor 142 can pre-store the relational
data between the resistance value R of the temperature
sensitive member 134 and the temperature T of the tem-
perature sensitive member 134, an operational formula
of the heating member’s temperature t, an upper oper-
ating temperature TH of the heating member 133, and a
lower operating temperature TL of the heating member
133. The operational formula is described as follows:
t=T+AT, AT means the difference between the tempera-
ture T of the temperature sensitive member 134 and the
temperature t of the heating member 133 that are
achieved from tests. The processor 142 can calculate
the temperature t of the heating member 133, and then
can compare the temperature t of the heating member
133 with the upper operating temperature TH and the
lower operating temperature TL of the heating member
133, and then can control the switch circuit 143 to switch
on or switch off according to the result of the comparison.
The switch circuit 143 electrically coupled to the heating
member 133, and can be configured to switch on or
switch off the circuit between the heating member 133
and the power supply device 15.

[0082] The temperature control process of the elec-
tronic cigarette 130 is as follows. The temperature T of
the temperature sensitive member 134 can rise with the
rising temperature t of the heating member 133. The re-
sistance value R of the temperature sensitive member
134 can be increased with the rising temperature T of
the temperature sensitive member 134. The detecting
circuit 141 can monitor the resistance R of the tempera-
ture sensitive member 134 in real time, and feedback the
resistance R of the temperature sensitive member 134
to the processor 142. The processor 142 can calculate
the temperature T of the temperature sensitive member
134 according to the relational data between the resist-
ance value R of the temperature sensitive member 134
and the temperature T of the temperature sensitive mem-
ber 134, and then can calculate the temperature t of the
heating member 133 according to the following opera-
tional formula: t=T+AT (AT means the difference between
the temperature T of the temperature sensitive member
134 and the temperature t of the heating member 133
that are achieved from tests), and then can compare the
temperature t of the heating member 133 with the upper
operating temperature TH and the lower operating tem-
perature TL of the heating member 133, and then can
control the switch circuit 143 to switch on or switch off
according to the result of comparison. When the temper-
ature t of the heating member 133 is less than the upper
operating temperature TH, the processor 142 can control
the switch circuit 143 to be switched on, and then the
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power supply device 15 can supply power to the heating
member 133, the temperature t of the heating member
133 canrise; when the temperature t of the heating mem-
ber 133 is greater than the upper operating temperature
TH, the processor 142 can control the switch circuit 143
to be switched off, and then the power supply device 15
can stop supplying power to the heating member 133,
the temperature t of the heating member 133 can drop
naturally until the temperature t of the heating member
133 is equal to the lower operating temperature TL. When
the temperature t is equal to the lower operating temper-
ature TL, the power supply device 15 can start to supply
power to the heating member 133 again.

[0083] In an alternative embodiment, the switch circuit
143 can be replaced by an adjusting circuit. When the
temperature t of the heating member 133 is greater than
the upper operating temperature TH, the adjusting circuit
can adjust the power supply device 15 to decrease the
output voltage/output power supplied to the heating
member 133. When the temperature t of the heating
member 133 is less than the lower operating temperature
TL and the output voltage/output power of the power sup-
ply device 15 supplied to the heating member 133 is not
up to a maximum output voltage/output power, the ad-
justing circuit can adjust the power supply device 15 to
increase the output voltage/output power supplied to the
heatingmember 133. When the temperature t of the heat-
ing member 133 is less than the lower operating temper-
ature TL and the output voltage/output power of the pow-
er supply device 15 supplied to the heating member 133
is up to the maximum output voltage/output power, the
adjusting circuit can adjust the power supply device 15
to maintain the output voltage/output power supplied to
the heating member 133.

[0084] FIG.7 illustratesthatthe electroniccigarette 130
can further include an input unit 145 electrically coupled
to the processor 142. The user can enter the target tem-
perature Tp (T <Tp<Ty) through the input unit 145. The
processor 142 can compare the temperature t of the heat-
ing member 133 with the target temperature TD. When
the temperature t is less than the temperature TD, the
processor 142 can control the switch circuit 143 to be
switched on, and then the power supply device 15 can
supply power to the heating member 133, and the tem-
perature t of the heating member 133 can rise; when the
temperature t is greater than the temperature TD, the
processor 142 can control the switch circuit 143 to be
switched off, and then the power supply device 15 can
stop supplying power to the heating member 133, and
the temperature t of the heating member 133 can drop
naturally. In an alternative embodiment, the switch circuit
143 can be replaced by an adjusting circuit that is con-
figured to adjust the output voltage/output power of the
power supply device 15 supplied to the heating member
133.

[0085] In an alternative embodiment, the temperature
sensitive member 134 can be a negative temperature
coefficient (NTC) thermistor, a bimetallic strip, a thermo-
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couple, a quartz crystal temperature sensitive member,
an optical fiber temperature sensitive member, an infra-
red temperature sensitive member, ora P-N junction tem-
perature sensitive member. The detecting circuit 141 can
monitor a physical quantity x in real time. The physical
quantity x can correspond to the temperature T of the
temperature sensitive member 134 and can be one of
the following components: the resistance, the bending
degree caused by thermal expansion, the thermoelectric
voltage, the oscillation frequency, the optical power, the
thermalradiation, or reverse saturation current. The proc-
essor 142 can calculate the temperature T of the tem-
perature sensitive member 134 according to the corre-
sponding relational data between the physical quantity x
of the temperature sensitive member 134 and the tem-
perature T of the temperature sensitive member 134, and
then can calculate the temperature t of the heating mem-
ber 133 according to the following operational formula:
t=T+AT (AT means the difference between the temper-
ature T of the temperature sensitive member 134 and
the temperature t of the heating member 133 that are
achieved from tests).

[0086] Inan alternative embodiment, the atomizing de-
vice 13 can include two or more heating members 133
and the same number of temperature sensitive member
134 as the heating members 133. The relationship be-
tween the heating member 133 and the temperature sen-
sitive member 134 can be the same as that in the third
embodiment. In an alternative embodiment, the number
of the heating member 133 is not equal to the number of
the temperature sensitive member 134. The atomizing
device 13 caninclude at least one temperature sensitive
member 134.

[0087] In the third embodiment, because the temper-
ature sensitive member 134 is configured to sense the
change of the temperature t of the heating member 133,
the advantages of the electronic cigarette 120 are de-
scribed as follows.

(1) The relational data between the resistance value
R of the temperature sensitive member 134 and the
temperature T of the temperature sensitive member
134 and the following operational formula of the heat-
ing member’'s temperature: t=T+AT can be pre-
stored to calculate the temperature t of the heating
member 133.

(2) The user can enter the needed target tempera-
ture Tp (T <Tp<Ty) through an input unit 145 that is
electrically coupled to the processor 142, and main-
tain the temperature t of the heating member 133 in
TD.

Fourth Embodiment:
[0088] FIGS. 8-9 illustrate an electronic cigarette 140.

The difference between the electronic cigarette 140 of
the fourth embodiment and the electronic cigarette 130
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of the third embodiment can be setting arrangements of
the heating member 133 in relation to the temperature
sensitive member 134.

[0089] The heating member 133 and the temperature
sensitive member 134 can be cooperatively twined
around, sleeved on or adhered to the second liquid guid-
ing member 132. A length ratio  between the tempera-
ture sensitive member 134 and the heating member 133
can be greater than 0 and less than or equal to 1. In an
alternative embodiment, the second liquid guiding mem-
ber 132 can be twined around, sleeved on or adhered to
both of the heating member 133 and the temperature
sensitive member 134. In an alternative embodiment, the
heating member 133 and the temperature sensitive
member 134 can be cooperatively twined around,
sleeved on or adhered to the first liquid guiding member
131, and the second liquid guiding member 132 can be
omitted. In an alternative embodiment, the first liquid
guiding member 131 can be twined around, sleeved on
or adhered to both of the heating member 133 and the
temperature sensitive member 134, and the second lig-
uid guiding member 132 can be omitted. In an alternative
embodiment, the heatingmember 133 can be coated with
temperature sensing materials thereon, and the temper-
ature sensitive member 134 can be omitted. In an alter-
native embodiment, the heating member 133 can fuction
as a heating member and also function as a temperature
sensitive member, and the temperature sensitive mem-
ber 134 can be omitted. The heating member 133 and
the temperature sensitive member 134 is not electrically
coupled to each other in series directly, but each one can
be coupled independently to the control device 14. In an
alternative embodiment, the heating member 133 and
the temperature sensitive member 134 can be electrically
coupled to each other directly, and then electrically cou-
pled to the control device 14. Either an insulating bushing
is sleeved on the temperature sensitive member 134 or
an insulation coating is coated on the temperature sen-
sitive member 134, thus to prevent a direct contact be-
tween the temperature sensitive member 134 and the
heating member 133. In the illustrated embodiment, the
temperature sensitive member 134 can be a PTC ther-
mistor.

[0090] In the fourth embodiment, the heating member
133 and the temperature sensitive member 134 are co-
operatively twined around, sleeved on or adhered to the
second liquid guiding member 132 to save space.

Fifth Embodiment:

[0091] FIG.10 illustrates an electronic cigarette 150.
The difference between the electronic cigarette 150 of
the fifth embodiment and the electronic cigarette 140 of
the fourth embodiment is as follows. Only the heating
member 133 can be electrically coupled to the control
device 14, and there can be no temperature sensitive
member 134. The heating member 133 can have tem-
perature coefficient of resistance characteristics. The re-
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sistance value Rt of the heating member 133 can be in-
creased with the rising temperature t of the heating mem-
ber 133. The heating member 133 can be made of one
or more materials selected from the following compo-
nents: Pt, Cu, Ni, Ti, Fe, ceramicbased PTC, and polymer
based PTC.

[0092] FIG.11 illustrates a control device 14 can in-
clude a detecting circuit 141, a processor 142, and a
switch circuit 143. The detecting circuit 141 electrically
coupled to the heating member 133, and can monitor the
resistance Rt of the heating member 133 in real time,
and feedback the resistance Rt of the heating member
133 to the processor 142. The processor 142 can pre-
store the relational data between the resistance value Rt
of the heating member 133 and the temperature t of the
heating member 133, the upper operating temperature
TH of the heating member 133, and the lower operating
temperature TL of the heating member 133. The proces-
sor 142 can calculate the temperature t of the heating
member 133, and then can compare the temperature t
of the heating member 133 with the upper operating tem-
perature TH and the lower operating temperature TL of
the heating member 133, and then can control the switch
circuit 143 to switch on or switch off according to the
result of comparison. The switch circuit 143 electrically
coupled to the heating member 133, and can be config-
ured to switch on or switch off the circuit between the
heating member 133 and the power supply device 15.
[0093] The temperature control process of the elec-
tronic cigarette 150 is as follows. The resistance value
Rt of the heating member 133 can be increased with the
rising temperature t of the heating member 133. The de-
tecting circuit 141 can monitor the resistance value Rt of
the heating member 133 in real time, and feedback the
resistance value Rt of the heating member 133 to the
processor 142. The processor 142 can calculate the tem-
perature t of the heating member 133 according to the
corresponding relational data between the resistance
value Rt of the heating member 133 and the temperature
t of the heating member 133, and then can compare the
temperature t of the heating member 133 with the upper
operating temperature TH and the lower operating tem-
perature TL of the heating member 133, and then can
control the switch circuit 143 to switch on or switch off
according to the result of comparison. When the temper-
ature t of the heating member 133 is less than the upper
operating temperature TH, the processor 142 can control
the switch circuit 143 to be switched on, and then the
power supply device 15 can supply power to the heating
member 133, and the temperature t of the heating mem-
ber 133 can rise; when the temperature t of the heating
member 133 is greater than the upper operating temper-
ature TH, the processor 142 can control the switch circuit
143 to be switched off, and then the power supply device
15 can stop supplying power to the heating member 133,
and the temperature t of the heating member 133 can
drop naturally until the temperature t of the heating mem-
ber 133 is equal to the lower operating temperature TL.
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When the temperature t is equal to the lower operating
temperature TL, the power supply device 15 can start to
supply power to the heating member 133 again.

[0094] In an alternative embodiment, the switch circuit
143 can be replaced by an adjusting circuit. When the
temperature t of the heating member 133 is greater than
the upper operating temperature TH, the adjusting circuit
can adjust the power supply device 15 to decrease the
output voltage/output power supplied to the heating
member 133. When the temperature t of the heating
member 133 is less than the lower operating temperature
TL and the output voltage/output power of the power sup-
ply device 15 supplied to the heating member 133 is not
up to a maximum output voltage/output power, the ad-
justing circuit can adjust the power supply device 15 to
increase the output voltage/output power supplied to the
heatingmember 133. When the temperature t of the heat-
ing member 133 is less than the lower operating temper-
ature TL and the output voltage/output power of the pow-
er supply device 15 supplied to the heating member 133
is up to the maximum output voltage/output power, the
adjusting circuit can adjust the power supply device 15
to maintain the output voltage/output power supplied to
the heating member 133.

[0095] FIG.12 illustrates that the electronic cigarette
150 can further include an input unit 145 electrically cou-
pled to the processor 142. The user can enter the target
temperature Ty (T <Tp<Ty) through the input unit 145.
The processor 142 can compare the temperature t of the
heating member 133 with the target temperature TD.
When the temperature t is less than the temperature TD,
the processor 142 can control the switch circuit 143 to
be switched on, and then the power supply device 15
can supply power to the heating member 133, and the
temperature t of the heating member 133 can rise; when
the temperature t is greater than the temperature TD, the
processor 142 can control the switch circuit 143 to be
switched off, and then the power supply device 15 can
stop supplying power to the heating member 133, and
the temperature t of the heating member 133 can drop
naturally. In an alternative embodiment, the switch circuit
143 can be replaced by an adjusting circuit that is con-
figured to adjust the output voltage/output power of the
power supply device 15 supplied to the heating member
133.

[0096] Inan alternative embodiment, the atomizing de-
vice 13 can include two or more heating members 133.
The relationship between the heating member 133 and
the control device 14 can be the same as that in the fifth
embodiment.

[0097] In the fifth embodiment, because the heating
member 133 has temperature coefficient of resistance
characteristics, the heating member 133 can directly
transmit the change of the temperature t of its own to the
control device 14, positioning the temperature control
switch or the temperature sensitive member may not be
necessary, and the structure of the electronic cigarette
150 can be simplified, space can be saved in the elec-



23 EP 3 228 198 A1 24

tronic cigarette 150 and the steps can also be saved in
the operation process of the control device 14.

Sixth Embodiment:

[0098] FIG.13 illustrates an electronic cigarette 210.
The electronic cigarette 210 can include a suction nozzle
21, a porous liquid storage member 22b, an atomizing
device 23, a power supply device 25, and a shell 26. An
end of the suction nozzle 21 can be coupled to the shell
26. All of the porous liquid storage member 22b, the at-
omizing device 23, and the power supply device 25 can
be positioned in the shell 26. The atomizing device 23
can be electrically coupled to the power supply device
25. An end of the shell 26 that is adjacent to the suction
nozzle 21 can define a vent hole 261. The vent hole 261
can be in fluid communication with the suction nozzle 21.
Smoke liquid that is stored in the porous liquid storage
member 22b can be carried to the atomizing device 23
through capillary action. After the atomizing device 23 is
driven by the power supply device 25, the smoke liquid
is heated and atomized, thus the user can enjoy a smok-
ing experience.

[0099] The atomizing device 23 can include a heating
member 233, a temperature control switch 239, and an
atomizer seat 235. The heating member 233 can be po-
sitioned in contact with the porous liquid storage member
22b. The porous liquid storage member 22b can carry
the smoke liquid stored therein to the heating member
233 through capillary action. Either the temperature con-
trol switch 239 is positioned adjacent to the heating mem-
ber 233 or the heating member 233 is sleeved on the
temperature control switch 239. The temperature control
switch 239 can be coupled to the heating member 233
in series. Both of the heating member 233 and the tem-
perature control switch 239 can be electrically coupled
to the power supply device 25. The atomizer seat 235
can be configured as the fixing base for at least one of
the heating member 233 and the temperature control
switch 239, so each component can be fastened in the
atomizing device 23.

[0100] The temperature control switch 239 can have
the following properties. When the temperature ts of the
temperature control switch 239 is less than the operating
temperature TM, the temperature control switch 239 is
switched on. When the temperature ts of the temperature
control switch 239 is greater than the operating temper-
ature TM, the temperature control switch 239 is switched
off. The operating temperature TM of the temperature
control switch 239 can be slightly lower than the upper
operating temperature TH of the heating member 233
since the temperature ts of the temperature control switch
239 is always slightly lower than the temperature t of the
heatingmember 233. The temperature control switch 239
can be selected one or more from the following compo-
nents: a mechanical temperature control switch, an elec-
tronic temperature control switch, a temperature relay,
and a combination thereof. The mechanical temperature
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control switch can include a steam pressure type tem-
perature control switch, a liquid expansion type temper-
ature control switch, a gas adsorption type temperature
control switch, and a metal expansion type temperature
control switch. The metal expansion type temperature
control switch can include a bimetallic strip switch and a
memory alloy switch. The electronic temperature control
switch can include aresistance type temperature control
switch and a thermocouple type temperature control
switch. The temperature relay can include a thermal reed
relay.

[0101] The temperature control process of the elec-
tronic cigarette 210 can be the same as that of the first
embodiment of the electronic cigarette 110, and not fur-
ther discussed here.

[0102] Inan alternative embodiment, the atomizing de-
vice 23 can include two or more heating members 233
and the same number of temperature control switches
239. The relationship between the heating member 233
and the temperature control switch 239 can be the same
as that in the sixth embodiment. In an alternative embod-
iment, the number of the heating member 233 is notequal
to the number of the temperature control switch 239. The
atomizing device 23 caninclude at least one temperature
control switch 239.

[0103] In the sixth embodiment, the atomizing device
23 can have a simple structure, and the temperature t of
the heating member 233 can be controlled by the tem-
perature control switch 239 alone.

Seventh Embodiment:

[0104] FIG.14 illustrates an electronic cigarette 220.
The difference between the electronic cigarette 220 of
the seventh embodiment and the electronic cigarette 210
of the sixth embodiment can be that the heating member
233 and the temperature control switch 239 is not elec-
trically coupled to each other in series directly, but each
one can be coupled independently to a control device
24. The control device 24 can be electrically coupled to
the power supply device 25. The temperature control
switch 239 can have one characteristic of the following
characteristics, the first, that the temperature control
switch 239 can be switched on when the temperature ts
of the temperature control switch 239 is less than the
operating temperature TM, and can be switched offwhen
greater. The second is the opposite of the above, namely
that the temperature control switch 239 can be switched
off when the temperature ts of the temperature control
switch 239 is less than the operating temperature TM,
and can be switched on when greater.

[0105] The circuits of the control device 24 that are
configured to realize the temperature control can be the
same as that of the second embodiment, and not further
discussed here.

[0106] The temperature control process of the elec-
tronic cigarette 220 can be the same as that of the second
embodiment of the electronic cigarette 120, and not fur-
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ther discussed here.

[0107] In an alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 233 and the power supply
device 25 can be replaced by an adjusting circuit that is
configured to adjust the output voltage/output power of
the power supply device 25 supplied to the heating mem-
ber 233. The specific implementation process of replac-
ing the switch circuit can be the same as that of the sec-
ond embodiment, and not further discussed here.
[0108] Inan alternative embodiment, the atomizing de-
vice 23 can include two or more heating members 233
and the same number of control switches 239 as the heat-
ing members 233. The relationship between the heating
member 233 and the temperature control switch 239 can
be the same as that in the seventh embodiment. In an
alternative embodiment, the number of the heating mem-
ber 233 is not equal to the number of the temperature
control switch 239. The atomizing device 23 can include
at least one temperature control switch 239.

[0109] In the seventh embodiment, because the heat-
ing member 233 and the temperature control switch 239
is not electrically coupled to each other in series directly,
but each one is coupled independently to the control de-
vice 24, the advantages of the seventh embodiment can
be the same as that of the second embodiment, and not
further discussed here.

Eighth Embodiment:

[0110] FIG. 15 illustrates an electronic cigarette 230.
Compared with the seventh embodiment, the difference
between the electronic cigarette 230 and the electronic
cigarette 220 can be that a temperature sensitive mem-
ber 234 replacing the temperature control switch 239 can
be electrically coupled to the control device 24.

[0111] The temperature sensitive member 234 can be
adhered to or positioned adjacent to the heating member
233. In an alternative embodiment, the temperature sen-
sitive member 234 can be coated on, twined around, or
sleeved on the heating member 233. In an alternative
embodiment, the heating member 233 can be coated on,
twined around, or sleeved on the temperature sensitive
member 234. The heating member 233 and the temper-
ature sensitive member 234 are not electrically coupled
to each other in series directly, but each one is coupled
independently to the control device 24. In an alternative
embodiment, the heating member 233 and the temper-
ature sensitive member 234 can be electrically coupled
to each other in series directly, and then electrically cou-
pled to the control device 24. The atomizer seat 235 can
be configured as a fixing base for at least one of the
heating member 233 and the temperature sensitive
member 234, so each component can be fastened in the
atomizing device 23. Either an insulating bushing is
sleeved on the temperature sensitive member 234 or an
insulation coating is coated on the temperature sensitive
member 234, thus to prevent the direct contact between
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the temperature sensitive member 234 and the heating
member 233. In the illustrated embodiment, the temper-
ature sensitive member 234 can be a PTC thermistor.
[0112] The circuits of the control device 24 that are
configured to realize the temperature control can be the
same as that of the third embodiment, and not further
discussed here.

[0113] The temperature control process of the elec-
tronic cigarette 230 can be the same as that of the third
embodiment of the electronic cigarette 130, and not fur-
ther discussed here.

[0114] In an alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 233 and the power supply
device 25 can be replaced by an adjusting circuit that is
configured to adjust the output voltage/output power of
the power supply device 25 supplied to the heating mem-
ber 233. The specific implementation process of replac-
ing the switch circuit can be the same as that of the third
embodiment, and not further discussed here.

[0115] The electronic cigarette 230 can further include
an input unit, the user can enter the needed target tem-
perature Tp (T <(Tp<(Ty) through the input unit to main-
tain the temperature t of the heating member 233 in TD
to work. The specific implementation process of main-
taining the temperature in TD through the input unit can
be the same as that of the third embodiment, and not
further discussed here.

[0116] In an alternative embodiment, the temperature
sensitive member 234 can be one of the following com-
ponents: a NTC thermistor, a bimetallic strip, a thermo-
couple, a quartz crystal temperature sensitive member,
an optical fiber temperature sensitive member, an infra-
red temperature sensitive member and a P-N junction
temperature sensitive member. The control device 24
can calculate the temperature t of the heating member
233 in the calculating method of the third embodiment.
[0117] Inan alternative embodiment, the atomizing de-
vice 23 can include two or more heating members 233
and the same number of temperature sensitive member
234. The relationship between the heating member 233
and the temperature sensitive member 234 can be the
same as that in the eighth embodiment. In an alternative
embodiment, the number of the heating member 233 is
not equal to the number of the temperature sensitive
member 234. The atomizing device 23 can include at
least one temperature sensitive member 234.

[0118] Inthe eighth embodiment, because the temper-
ature sensitive member 234 is configured to sense the
change of the temperature t of the heating member 233,
the advantages of the eighth embodiment can be the
same as that of the third embodiment, and not further
discussed here.

Ninth Embodiment:

[0119] FIG. 16 illustrates an electronic cigarette 240.
Compared with the eighth embodiment, the difference



27 EP 3 228 198 A1 28

between the electronic cigarette 240 and the electronic
cigarette 230 can be that only the heating member 233
can be electrically coupled to the control device 24, and
there can be no temperature sensitive member 234. The
heating member 233 can have temperature coefficient
of resistance characteristics. The resistance value Rt of
the heating member 233 can be increased with the rising
temperature t of the heating member 233. The heating
member 233 can be made of one or more from the fol-
lowing materials: Pt, Cu, Ni, Ti, Fe, ceramic base PTC,
and polymer based PTC.

[0120] The circuits of the control device 24 that are
configured to realize the temperature control can be the
same as that of the fifth embodiment, and not further
discussed here.

[0121] The temperature control process of the elec-
tronic cigarette 240 can be the same as that of the fifth
embodiment of the electronic cigarette 150, and not fur-
ther discussed here.

[0122] In an alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 233 and the power supply
device 25 can be replaced by an adjusting circuit that is
configured to adjust the output voltage/output power of
the power supply device 25 supplied to the heating mem-
ber 233. The specific implementation process of replac-
ing the switch circuit can be the same as that of the fifth
embodiment, and not further discussed here.

[0123] The electronic cigarette 240 can further include
an input unit, the user can enter the needed target tem-
perature Tp (T <(Tp<(TR) through the input unit to main-
tain the temperature t of the heating member 233 in TD
to work. The specific implementation process of main-
taining the temperature in TD through the input unit can
be the same as that of the fifth embodiment, and not
further discussed here.

[0124] Inan alternative embodiment, the atomizing de-
vice 23 can include two or more heating members 233.
The relationship between the heating member 233 and
the temperature sensitive member 234 can be the same
as that in the ninth embodiment.

[0125] In the ninth embodiment, because the heating
member 233 has temperature coefficient of resistance
characteristics, the advantages of the ninth embodiment
can be the same as that of the fifth embodiment, and not
further discussed here.

Tenth Embodiment:

[0126] FIG. 17 illustrates an electronic cigarette 310.
The electronic cigarette 310 can include a suction nozzle
31, aliquid reservoir 32a, an atomizing device 33, a con-
trol device 34, a power supply device 35, a shell 36, and
a micropump 37. An end of the suction nozzle 31 can be
coupled to the shell 36. All of the liquid reservoir 32a, the
atomizing device 33, the micropump 37, the control de-
vice 34, and the power supply device 35 can be posi-
tioned in the shell 36. The atomizing device 33 and the
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control device 34 can be electrically coupled to the power
supply device 35 independently. An end of the microp-
ump 37 can be in fluid communication with the liquid res-
ervoir 32a, and the micropump 37 can be electrically cou-
pled to the control device 34. An end of the shell 36 that
is adjacent to the suction nozzle 31 can define a vent
hole 361. The vent hole 361 can be in fluid communica-
tion with the suction nozzle 31. Smoke liquid that is stored
in the liquid reservoir 32a can be carried to the atomizing
device 33 under the drive of the micropump 37. The con-
trol device 34 is configured to control the power supply
device 35 to supply power to the micropump 37. The
smoke liquid can be heated and atomized when the at-
omizing device 33 drived by the power supply device 35,
thus the user can enjoy a smoking experience. In an al-
ternative embodiment, the micropump 37 can be re-
placed by other liquid driving devices that can drive the
smoke liquid stored in the liquid reservoir 32a to spray
out, for example, a hyperelastic body, an air bag, or a
memory alloy.

[0127] The atomizing device 33 can include a heating
member 333, a spray tube 336, a pneumatic valve 337,
and atemperature control switch 339. An end of the spray
tube 336 can be in fluid communication with the liquid
reservoir 32a. The pneumatic valve 337 can be posi-
tioned on a connecting portion, the connecting portion is
positioned between the liquid reservoir 32a and the spray
tube 336. The heating member 333 can be positioned in
the spray tube 336, electrically coupled to the tempera-
ture control switch 339 in series, and configured to heat
and atomize the smoke liquid. The temperature control
switch 339 being positioned in relation to the spray tube
336 includes one of the following arrangements: an ar-
rangement where the temperature control switch 339 is
positioned in the spray tube 336, another arrangement
where the temperature control switch 339 is positioned
in a spray nozzle of the spray tube 336, a further arrange-
ment where the temperature control switch 339 is posi-
tioned on the spray tube 336, and a still further arrange-
ment where the temperature control switch 339 is posi-
tioned adjacent to the spray tube 336. In an alternative
embodiment, the heating member 333 can be sleeved
onthe temperature control switch 339. Both of the heating
member 333 and the temperature control switch 339 can
be electrically coupled to the control device 34.

[0128] The temperature control switch 339 can have
the following properties. When the temperature ts of the
temperature control switch 339 is less than the operating
temperature TM, the temperature control switch 339 can
be switched on. When the temperature ts of the temper-
ature control switch 339 is greater than the operating
temperature TM, the temperature control switch 339 can
be switched off. The operating temperature TM of the
temperature control switch 339 can be slightly lower than
the upper operating temperature TH of the heating mem-
ber 333 since the temperature ts of the temperature con-
trol switch 339 is always slightly lower than the temper-
ature t of the heating member 333. The temperature con-
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trol switch 339 can be selected from at least one of the
following components: a mechanical temperature control
switch, an electronic temperature control switch, a tem-
perature relay, and a combination thereof. The mechan-
ical temperature control switch can include a steam pres-
sure type temperature control switch, a liquid expansion
type temperature control switch, a gas adsorption type
temperature control switch, and a metal expansion type
temperature control switch. The metal expansion type
temperature control switch can include a bimetallic strip
switch and a memory alloy switch. The electronic tem-
perature control switch caninclude aresistance type tem-
perature control switch and a thermocouple type temper-
ature control switch. The temperature relay can include
a thermal reed relay.

[0129] The temperature control process of the elec-
tronic cigarette 310 can be the same as that of the first
embodiment of the electronic cigarette 110, and not fur-
ther discussed here.

[0130] The control device 34 can further include a
switch circuit configured to switch on and switch off the
circuits between the micropump 37 and the power supply
device 35. The user may manually switch on and switch
off the circuits between the micropump 37 and the power
supply device 35, or it may be that the circuits between
the micropump 37 and the power supply device 35 can
be automatically switched on and switched off through
the control device 34. In an alternative embodiment, the
switch circuit can be replaced by an adjusting circuit that
is configured to adjust the output voltage/output power
of the power supply device 35 supplied to the micropump
37.

[0131] Inanalternative embodiment, the atomizing de-
vice 33 can include two or more heating members 333
and the same number of temperature control switches
339. The relationship between the heating member 333
and the temperature control switch 339 can be the same
as that in the tenth embodiment. In an alternative em-
bodiment, the number of the heating member 333 is not
equal to the number of the temperature control switch
339. The atomizing device 33 can include at least one
temperature control switch 339.

[0132] In the tenth embodiment, the atomizing device
33 can have a simple structure, and the temperature t of
the heating member 333 can be controlled by the tem-
perature control switch 339 alone.

Eleventh Embodiment:

[0133] FIG. 18 illustrates an electronic cigarette 320.
Compared with the tenth embodiment, the difference be-
tween the electronic cigarette 320 and the electronic cig-
arette 310 can be that the heating member 333 and the
temperature control switch 339 cannot be electrically
coupled to each other in series directly, but each one is
electrically coupled to a control device 34 independently.
The control device 34 can be electrically coupled to the
power supply device 35. The temperature control switch
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339 can have one characteristic of the following charac-
teristics, the first, that the temperature control switch 339
can be switched on when the temperature ts of the tem-
perature control switch 339 is less than the operating
temperature TM , and can be switched off when greater;
the second is the opposite of the above, namely that the
temperature control switch 339 can be switched off when
the temperature ts of the temperature control switch 339
is less than the operating temperature TM , and can be
switched on when greater.

[0134] The circuits of the control device 34 that are
configured to realize the temperature control can be the
same as that of the second embodiment, and not further
discussed here.

[0135] The temperature control process of the elec-
tronic cigarette 320 can be the same as that of the second
embodiment of the electronic cigarette 120, and not fur-
ther discussed here.

[0136] The relationship between the control device 34
and the micropump 37 can be the same as that in the
tenth embodiment, and not further discussed here.
[0137] Inan alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 333 and the power supply
device 35 can be replaced by an adjusting circuit that is
configured to adjust the output voltage/output power of
the power supply device 35 supplied to the heating mem-
ber 333. The specific implementation process of replac-
ing the switch circuit can be the same as that of the sec-
ond embodiment, and not further discussed here.
[0138] Inanalternative embodiment, the atomizing de-
vice 33 can include two or more heating members 333
and the same number of temperature control switches
339 as the heating members 333. The relationship be-
tween the heating member 333 and the temperature con-
trol switch 339 can be the same as that in the eleventh
embodiment. In an alternative embodiment, the number
of the heating member 333 is not equal to the number of
the temperature control switch 339. The atomizing device
33 can include at least one temperature control switch
339.

[0139] Inthe eleventh embodiment, because the heat-
ing member 333 and the temperature control switch 339
is not directly and electrically coupled to each other in
series, but each one is coupled independently to the con-
trol device 34, the advantages of the eleventh embodi-
ment can be the same as that of the second embodiment,
and not further discussed here.

Twelfth Embodiment:

[0140] FIG. 19 illustrates an electronic cigarette 330.
Compared with the eleventh embodiment, the difference
between the electronic cigarette 330 and the electronic
cigarette 320 can be that a temperature sensitive mem-
ber 334 replacing the temperature control switch 339 can
be electrically coupled to the control device 34.

[0141] The temperature sensitive member 334 being
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positioned in relation to the spray tube 336 includes one
of the following arrangements: an arrangement where
the temperature sensitive member 334 is positioned in
the spray tube 336, another arrangement where the tem-
perature sensitive member 334 is positioned in a spray
nozzle of the spray tube 336, a further arrangement
where the temperature sensitive member 334 is posi-
tioned on the spray tube 336, and a still further arrange-
ment where the temperature sensitive member 334 is
positioned adjacent to the spray tube 336. In an alterna-
tive embodiment, the temperature sensitive member 334
can be coated on, twined around, sleeved on or adhered
to the heating member 333. In an alternative embodi-
ment, the heating member 333 can be coated on, twined
around, sleeved on or adhered to the temperature sen-
sitive member 334. The heating member 333 and the
temperature sensitive member 334 is not electrically cou-
pled to each other in series directly, but each one is cou-
pled independently to the control device 34. In an alter-
native embodiment, the heating member 333 and the
temperature sensitive member 334 can be electrically
coupled to each other in series directly, and then electri-
cally coupled to the control device 34. Either aninsulating
bushing is sleeved on the temperature sensitive member
334 or an insulation coating is coated on the temperature
sensitive member 334, thus to avoid the direct contact
between the temperature sensitive member 334 and the
heating member 333. In the illustrated embodiment, the
temperature sensitive member 334 can be a PTC ther-
mistor.

[0142] The circuits of the control device 34 that are
configured to realize the temperature control can be the
same as that of the third embodiment, and not further
discussed here.

[0143] The temperature control process of the elec-
tronic cigarette 330 can be the same as that of the third
embodiment of the electronic cigarette 130, and not fur-
ther discussed here.

[0144] The relationship between the control device 34
and the micropump 37 can be the same as that in the
tenth embodiment, and not further discussed here.
[0145] In an alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 333 and the power supply
device 35 can be replaced by an adjusting circuit that is
configured to adjust the output voltage/output power of
the power supply device 35 supplied to the heating mem-
ber 333. The specific implementation process of replac-
ing the switch circuit can be the same as that of the third
embodiment, and not further discussed here.

[0146] The electronic cigarette 330 can further include
an input unit, the user can enter the needed target tem-
perature Tp (T <(Tp<(Ty) through the input unit to main-
tain the temperature t of the heating member 333 in TD
to work. The input unit can be a physical key or a touch
panel for input. The specific implementation process of
maintaining the temperature in TD through the input unit
can be the same as that of the third embodiment, and
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not further discussed here.

[0147] In an alternative embodiment, the temperature
sensitive member 334 can be one of a NTC thermistor,
a bimetallic strip, a thermocouple, a quartz crystal tem-
perature sensitive member, an optical fiber temperature
sensitive member, an infrared temperature sensitive
member, and a P-N junction temperature sensitive mem-
ber. The control device 34 can calculate the temperature
t of the heating member 333 in the calculating method of
the third embodiment.

[0148] Inan alternative embodiment, the atomizing de-
vice 33 can include two or more heating members 333
and the same number of temperature sensitive members
334 as the heating members 333. The relationship be-
tween the heating member 333 and the temperature sen-
sitive member 334 can be the same as that in the twelfth
embodiment. In an alternative embodiment, the number
of the heating member 333 is not equal to the number of
the temperature sensitive member 334. The atomizing
device 33 can include at least one temperature sensitive
member 334.

[0149] In the twelfth embodiment, because the tem-
perature sensitive member 334 is configured to sense
the change of the temperature t of the heating member
333, the advantages of the twelfth embodiment can be
the same as that of the third embodiment, and not further
discussed here.

Thirteenth Embodiment:

[0150] FIG. 20 illustrates an electronic cigarette 340.
Compared with the twelfth embodiment, the difference
between the electronic cigarette 340 and the electronic
cigarette 330 can be that only the heating member 333
can be electrically coupled to the control device 34, and
there can be no temperature sensitive member 334. The
heating member 333 can have temperature coefficient
of resistance characteristics. The resistance value Rt of
the heating member 333 can be increased with the rising
temperature t of the heating member 333. The heating
member 333 can be made of one or more from the fol-
lowing materials: Pt, Cu, Ni, Ti, Fe, ceramic base PTC,
and polymer based PTC.

[0151] The circuits of the control device 34 that are
configured to realize the temperature control can be the
same as that of the fifth embodiment, and not further
discussed here.

[0152] The temperature control process of the elec-
tronic cigarette 340 can be the same as that of the fifth
embodiment of the electronic cigarette 150, and not fur-
ther discussed here.

[0153] The relationship between the control device 34
and the micropump 37 can be the same as that in the
tenth embodiment, and not further discussed here.
[0154] In an alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 333 and the power supply
device 35 can be replaced by an adjusting circuit that is
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configured to adjust the output voltage/output power of
the power supply device 35 supplied to the heating mem-
ber 333. The specific implementation process of replac-
ing the switch circuit can be the same as that of the fifth
embodiment, and not further discussed here.

[0155] The electronic cigarette 340 can further include
an input unit, the user can enter the needed target tem-
perature Tp (T <(Tp<(TR) through the input unit to main-
tain the temperature t of the heating member 333 in TD
to work. The input unit can be a physical key or a touch
panel for input. The specific implementation process of
maintaining the temperature in TD through the input unit
can be the same as that of the fifth embodiment, and not
further discussed here.

[0156] Inan alternative embodiment, the atomizing de-
vice 33 can include two or more heating members 333.
The relationship between the heating member 333 and
the control device 34 can be the same as that in the thir-
teenth embodiment.

[0157] In the thirteenth embodiment, because the
heating member 233 has temperature coefficient of re-
sistance characteristics, the advantages of the thirteenth
embodiment can be the same as that of the fifth embod-
iment, and not further discussed here.

Fourteenth Embodiment:

[0158] FIG. 21 illustrates an electronic cigarette 410.
The electronic cigarette 410 can include a suction nozzle
41, an atomizing device 43, a power supply device 45,
and a shell 46. An end of the suction nozzle 41 can be
coupled to the shell 46. The atomizing device 43 can be
electrically coupled to the power supply device 45 and
can be positioned in the shell 46. An end of the shell 46
that is adjacent to the suction nozzle 41 can define a vent
hole 464. The vent hole 464 can be in fluid communica-
tion with the suction nozzle 41. After the atomizing device
43 is driven by the power supply device 45, the wax or
the tobacco stored in the atomizing device 43 can be
heated and atomized, thus the user can enjoy a smoking
experience.

[0159] The atomizing device 43 can include a heating
member 433, a container 438 configured for containing
wax or tobacco, and a temperature control switch 439.
The heating member 433 can be positioned to the con-
tainer 438 in any of the following arrangements: the heat-
ing member 433 can be covered on, coated on or twined
around an outer wall of the container 438; or the heating
member 433 can be added to, embedded in, or sand-
wiched between inner portions of the wall of the container
438; or the heating member 433 can be coated on or
embedded on an inner wall of the container 438; or the
heating member 433 can be positioned in the container
438. The heating member 433 can be configured to at-
omize the wax or the tobacco. The temperature control
switch 439 can be positioned adjacent to the heating
member 433, and coupled to the heating member 433 in
series. Both of the heating member 433 and the temper-
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ature control switch 439 can be electrically coupled to
the power supply device 45. In an alternative embodi-
ment, the atomizing device 43 can be configured to at-
omize smoke liquid.

[0160] The temperature control switch 439 can have
the following properties. When the temperature ts of the
temperature control switch 439 is less than the operating
temperature TM, the temperature control switch 439 can
be switched on. When the temperature ts of the temper-
ature control switch 439 is greater than the operating
temperature TM, the temperature control switch 439 can
be switched off. The operating temperature TM of the
temperature control switch 439 can be slightly lower than
the upper operating temperature TH of the heating mem-
ber 433 since the temperature ts of the temperature con-
trol switch 439 is always slightly lower than the temper-
ature t of the heating member 433. The temperature con-
trol switch 439 can be selected from at least one of the
following components: a mechanical temperature control
switch, an electronic temperature control switch, a tem-
perature relay, and a combination thereof. The mechan-
ical temperature control switch can include a steam pres-
sure type temperature control switch, a liquid expansion
type temperature control switch, a gas adsorption type
temperature control switch, and a metal expansion type
temperature control switch. The metal expansion type
temperature control switch can include a bimetallic strip
switch and a memory alloy switch. The electronic tem-
perature control switch caninclude aresistance type tem-
perature control switch and a thermocouple type temper-
ature control switch. The temperature relay can include
a thermal reed relay.

[0161] The temperature control process of the elec-
tronic cigarette 410 can be the same as that of the first
embodiment of the electronic cigarette 110, and not fur-
ther discussed here.

[0162] Inan alternative embodiment, the atomizing de-
vice 43 can include two or more heating members 433
and the same number of temperature control switches
439 as the heating members 433. The relationship be-
tween the heating member 433 and the temperature con-
trol switches 439 can be the same as thatin the fourteenth
embodiment. In an alternative embodiment, the number
of the heating member 433 is not equal to the number of
the temperature control switch 439. The atomizing device
410 can include at least one temperature control switch
439.

[0163] In the fourteenth embodiment, the atomizing
device 43 can have a simple structure, and the temper-
ature t of the heating member 433 can be controlled by
the temperature control switch 439 alone.

Fifteenth Embodiment:

[0164] FIG. 22 illustrates an electronic cigarette 420.
Compared with the fourteenth embodiment, the differ-
ence between the electronic cigarette 420 and the elec-
tronic cigarette 410 can be that the heating member 433
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and the temperature control switch 439 is not electrically
coupled to each other in series directly, but each one is
coupled independently to a control device 44. The control
device 44 can be electrically coupled to the power supply
device 45. The temperature control switch 439 can have
one characteristic of the following characteristics, the
first, that the temperature control switch 439 can be
switched on when the temperature ts of the temperature
control switch 439 is less than the operating temperature
TM , and can be switched off when greater. The second
is the opposite of the above, namely that the temperature
control switch 439 can be switched off when the temper-
ature ts of the temperature control switch 439 is less than
the operating temperature TM, and can be switched on
when greater.

[0165] The circuits of the control device 44 that are
configured to realize the temperature control can be the
same as that of the second embodiment, and not further
discussed here.

[0166] The temperature control process of the elec-
tronic cigarette 420 can be the same as that of the second
embodiment of the electronic cigarette 120, and not fur-
ther discussed here.

[0167] In an alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 433 and the power supply
device 45 can be replaced by an adjusting circuit that is
configured to adjust the output voltage/output power of
the power supply device 45 supplied to the heating mem-
ber 433. The specific implementation process of replac-
ing the switch circuit can be the same as that of the sec-
ond embodiment, and not further discussed here.
[0168] Inan alternative embodiment, the atomizing de-
vice 43 can include two or more heating members 433
and the same number of temperature control switches
439. The relationship between the heating member 433
and the temperature control switch 439 can be the same
as that in the fourteenth embodiment. In an alternative
embodiment, the number of the heating member 433 is
not equal to the number of the temperature control switch
439. The atomizing device 43 must include at least one
temperature control switch 439.

[0169] In the fifteenth embodiment, because the heat-
ing member 433 and the temperature control switch 439
is not directly and electrically coupled to each other in
series, but each one is coupled independently to the con-
trol device 44, the advantages of the fifteenth embodi-
ment can be the same as that of the second embodiment,
and not further discussed here.

Sixteenth Embodiment:

[0170] FIG. 23 illustrates an electronic cigarette 430.
Compared with the fifteenth embodiment, the difference
between the electronic cigarette 430 and the electronic
cigarette 420 can be that a temperature sensitive mem-
ber 434 replacing the temperature control switch 439 can
be electrically coupled to the control device 44.
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[0171] The temperature sensitive member 434 can be
sleeved on, coated on, or twined around the heating
member 433. The temperature sensitive member 434
can be electrically coupled to the control device 44, and
configured to sense the change of the temperature t of
the heating member 433 and feedback the sensing result
to the control device 44. In an alternative embodiment,
the temperature sensitive member 434 can be positioned
adjacent to or adhered to the heating member 433. In an
alternative embodiment, the heating member 433 can
not only act as the heating member but also act as the
temperature sensitive member, thus the temperature
sensitive member 434 can be omitted. Either an insulat-
ing bushing is sleeved on the temperature sensitive
member 434 or an insulation coating is coated on the
temperature sensitive member 434, thus to avoid the di-
rect contact between the temperature sensitive member
434 and the heating member 433. In the illustrated em-
bodiment, the temperature sensitive member 434 can be
a PTC thermistor.

[0172] The circuits of the control device 44 that are
configured to realize the temperature control can be the
same as that of the third embodiment, and not further
discussed here.

[0173] The temperature control process of the elec-
tronic cigarette 430 can be the same as that of the third
embodiment of the electronic cigarette 130, and not fur-
ther discussed here.

[0174] In an alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 433 and the power supply
device 45 can be replaced by an adjusting circuit that is
configured to adjust the output voltage/output power of
the power supply device 45 supplied to the heating mem-
ber 433. The specific implementation process of replac-
ing the switch circuit can be the same as that of the third
embodiment, and not further discussed here.

[0175] The electronic cigarette 430 can further include
an input unit, the user can enter the needed target tem-
perature Tp (T <(Tp<(TR) through the input unit to main-
tain the temperature t of the heating member 433 in TD
to work. The input unit can be a physical key or a touch
panel for input. The specific implementation process of
maintaining the temperature in TD through the input unit
can be the same as that of the third embodiment, and
not further discussed here.

[0176] In an alternative embodiment, the temperature
sensitive member 434 can be one of a NTC thermistor,
a bimetallic strip, a thermocouple, a quartz crystal tem-
perature sensitive member, an optical fiber temperature
sensitive member, an infrared temperature sensitive
member, and a P-N junction temperature sensitive mem-
ber. The control device 44 can calculate the temperature
t of the heating member 433 in the calculating method of
the third embodiment.

[0177] Inanalternative embodiment, the atomizing de-
vice 43 can include two or more heating members 433
and the same number of temperature sensitive members
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434 as the heating members 433. The relationship be-
tween the heating member 433 and the temperature sen-
sitive member 434 can be the same as that in the six-
teenth embodiment. In an alternative embodiment, the
number of the heating member 433 is not equal to the
number of the temperature sensitive member 434. The
atomizing device 43 must include at least one tempera-
ture sensitive member 434.

[0178] In the sixteenth embodiment, because the tem-
perature sensitive member 434 is configured to sense
the change of the temperature t of the heating member
433, the advantages of the sixteenth embodiment can
be the same as that of the third embodiment, and not
further discussed here.

Seventeenth Embodiment:

[0179] FIG. 24 illustrates an electronic cigarette 440.
Compared with the sixteenth embodiment, the difference
between the electronic cigarette 440 and the electronic
cigarette 430 can be that only the heating member 433
can be electrically coupled to the control device 44, and
there can be no temperature sensitive member 434. The
heating member 433 can have temperature coefficient
of resistance characteristics. The resistance value Rt of
the heating member 433 can be increased with the rising
of the temperature t of the heating member 433. The
heating member 433 can be made of at least one of the
following materials: Pt, Cu, Ni, Ti, Fe, ceramic base PTC,
and polymer based PTC.

[0180] The circuits of the control device 44 that are
configured to realize the temperature control can be the
same as that of the fifth embodiment, and not further
discussed here.

[0181] The temperature control process of the elec-
tronic cigarette 440 can be the same as that of the fifth
embodiment of the electronic cigarette 150, and not fur-
ther discussed here.

[0182] In an alternative embodiment, the switch circuit
configured to switch on and switch off the circuits be-
tween the heating member 433 and the power supply
device 45 can be replaced by an adjusting circuit that is
configured to adjust the output voltage/output power of
the power supply device 45 supplied to the heating mem-
ber 433. The specific implementation process of replac-
ing the switch circuit can be the same as that of the fifth
embodiment, and not further discussed here.

[0183] The electronic cigarette 440 can further include
an input unit, the user can enter the needed target tem-
perature Tp (T <(Tp<(TR) through the input unit to main-
tain the temperature t of the heating member 433 in TD
to work. The input unit can be a physical key or a touch
panel for input. The specific implementation process of
maintaining the temperature in TD through the input unit
can be the same as that of the fifth embodiment, and not
further discussed here.

[0184] Inan alternative embodiment, the atomizing de-
vice 43 can include two or more heating members 433.
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The relationship between the heating member 433 and
the control device 44 can be the same as that in the sev-
enteenth embodiment.

[0185] In the seventeenth embodiment, because the
heating member 433 has temperature coefficient of re-
sistance characteristics, the advantages of the seven-
teenth embodiment can be the same as that of the fifth
embodiment, and not further discussed here.

Claims
1. An atomizing device comprising:

a heating member; and

a temperature control switch;

wherein the temperature control switch is posi-
tioned adjacent to the heating member, or the
heating member is sleeved on the temperature
control switch, the heating member is coupled
to the temperature control switch in series, the
heating member and the temperature control
switch are electrically coupled to a power supply
device.

2. The atomizing device of claim 1, further comprising
a liquid guiding assembly, wherein a portion of the
liquid guiding assembly is in fluid communication
with or extends into a liquid reservoir; wherein the
liquid guiding assembly is twined around, sleeved
on or adhered to the heating member, or the heating
member is twined around, sleeved on or adhered to
the liquid guiding assembly.

3. The atomizing device of claim 2, wherein the liquid
guiding assembly comprises a first liquid guiding
member and a second liquid guiding member; an
end of the first liquid guiding member is in fluid com-
munication with the liquid reservoir, and another end
of the first liquid guiding member is coupled to the
second liquid guiding member; and wherein the first
liquid guiding member, the second liquid guiding
member, and the heating member are positioned in
one of the following arrangements: (1) the heating
member is twined around, sleeved on or adhered to
the second liquid guiding member, (2) the second
liquid guiding member is twined around, sleeved on
or adhered to the heating member, (3) the heating
member is twined around, sleeved on or adhered to
thefirstliquid guiding member, (4) the firstliquid guid-
ing member is twined around, sleeved on or adhered
to the heating member, (5) the heating member is
defined as the heating member and as the liquid
guiding member.

4. The atomizing device of claim 1, wherein the heating
member is positioned in contact with a porous liquid
storage member.
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The atomizing device of claim 1, further comprising:

a spray tube having an end in fluid communica-
tion with a liquid reservoir; and

a pneumatic valve positioned on a connecting
portion, and the connecting portion is positioned
between the liquid reservoir and the spray tube.

The atomizing device of claim 5, wherein the heating
member is positioned in the spray tube; and wherein
the temperature control switch being positioned in
relation to the spray tube includes the following ar-
rangements, wherein an arrangement where the
temperature control switch is positioned in the spray
tube; wherein another arrangement where the tem-
perature control switch is positioned in a spray noz-
zle of the spray tube; wherein a further arrangement
where the temperature control switch is positioned
onthe spray tube; and wherein a still further arrange-
ment where the temperature control switch is posi-
tioned adjacent to the spray tube.

The atomizing device of claim 1, further comprising
acontainer configured for containing wax or tobacco;
wherein the heating member is positioned with re-
spect to the containerin one of the following arrange-
ments: the heating member is covered on, coated
on or twined around an outer wall of the container;
or the heating member is added to, embedded in, or
sandwiched between inner portions of the wall of the
container; or the heating member is coated on or
embedded on an inner wall of the container; or the
heating member is positioned in the container.

An electronic cigarette comprising:

an atomizing device of any of the claims 1-7 and
a power supply device;

wherein the atomizing device is electrically cou-
pled to the power supply device.

The electronic cigarette of claim 8, further comprising
a control device electrically coupled to the power
supply device, wherein the atomizing device is elec-
trically coupled to the control device.

The electronic cigarette of claim 9, further comprising
a liquid driving device with an end in fluid communi-
cation with a liquid reservoir, wherein the liquid driv-
ing device is electrically coupled to the control de-
vice.

The electronic cigarette of claim 10, wherein the lig-
uid driving device is selected from one of the follow-
ing components: a micropump, a hyperelastic body,
an air bag, and a memory alloy.
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