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(54) ATOMIZING CORE, ATOMIZER, AND ELECTRONIC CIGARETTE

(57) An atomizing core includes an atomizing body
including a porous material. The atomizing body includes
a first side surface, a second side surface, and a heating
element. The first side surface is configured to absorb
e-liquid. The second side surface is configured for smoke
emission. The heating element is disposed on the second
side surface.
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Description

[0001] The disclosure relates to an atomizing core, an
atomizer, and an electronic cigarette.
[0002] Conventional atomizers include an atomizing
core in the shape of a hollow cylinder. The heating ele-
ment is spirally disposed in the hollow cylinder, which
blocks the flow of vapor/smoke in the atomizers. The dis-
tance between two adjacent spiral coils varies, which
leads to the uneven heating area of the heating elements,
thus adversely affecting the taste of the e-liquid.
[0003] The first objective of the disclosure is to provide
an atomizing core; the atomizing core comprises an at-
omizing body comprising a porous material; the atomiz-
ing body comprises a first side surface, a second side
surface, and a heating element; the first side surface is
configured to absorb e-liquid; the second side surface is
configured for smoke emission; the heating element is
disposed on the second side surface. The porous mate-
rial is configured to facilitate diffusion of e-liquid from the
first side surface to the second side surface; the smoke
generated has no space to escape when the heating el-
ement is disposed in a middle portion of the atomizing
body; the atomizing body is in the form of a hollow tube
or is thin in the shape of a film, a sheet, a layer, which
facilitates heat transfer to the e-liquid and leads to an
even temperature distribution; the heating element com-
prises at least one first pin and at least one second pin
for conducting electricity, preferably one first pin and one
second pin; the at least one first pin and the at least one
second pin are electrically connected to the heating ele-
ment through welding, riveting, contacting, sticking,
threading, or a combination thereof, preferably welding.
[0004] In a class of this embodiment, the heating ele-
ment is embedded in or exposed out of the second side
surface. The term "embedded in" means that the whole
heating element is embedded in second side surface to
prevent oxidization and erosion of the heating element,
thus extending the service life of the heating element.
The term "exposed out of" means that the whole heating
element is disposed on the second side surface; the term
"exposed out of" can also mean that the second side
surface is curved inward to form a concave segment and
the heating element is partially disposed in the concave
segment.
[0005] In a class of this embodiment, the heating ele-
ment is in the shape of a string and/or a sheet embedded
in or exposed out of the second side surface. The string
or the sheet structure increases surface area for atomi-
zation and contributes to an even heating of the e-liquid
by the heating element, thus improving the taste of the
e-liquid.
[0006] In a class of this embodiment, the heating ele-
ment is in the form of a metal layer or a conductive path-
way coated on the second side surface. Such a deploy-
ment is simple, fast, and low cost.
[0007] In a class of this embodiment, the heating ele-
ment comprises conductive metal, graphene, carbon na-

notubes, carbon nanofibers, or a combination thereof.
The conductive metal includes, but is not limited to, cop-
per, silver, platinum, nickel, palladium, chromium, or a
combination thereof, preferably copper, and more pref-
erably silver; the conductive metal can also comprise
conductive alloys, preferably iron-chromium-aluminum
(FeCrAI) alloys or nickel-chromium (NiCr) alloys.
[0008] In a class of this embodiment, the atomizing
body comprises ceramic, mica, glass, or a combination
thereof, preferably ceramic.
[0009] In a class of this embodiment, the heating ele-
ment is disposed outside the second side surface and is
coated with a passivation layer. The passivation layer is
configured to prevent oxidization and erosion of the heat-
ing element, thus extending the service life of the heating
element.
[0010] In a class of this embodiment, the passivation
layer comprises gold, glass, ceramic, mica, or a combi-
nation thereof, preferably glass or ceramic.
[0011] In a class of this embodiment, the heating ele-
ment is embedded in second side surface; a ratio of a
distance between the heating element and the second
side surface to a thickness of the heating element is ≤
1/3, preferably s 1/4, more preferably ≤ 1/5, and most
preferably ≤ 1/10, and in particular ≤ 1/20. When the ratio
of a distance between the heating element and the sec-
ond side surface to a thickness of the heating element is
within a range of 1/20 to 1/5, the aerosol release is un-
impeded.
[0012] In a class of this embodiment, the atomizing
body further comprises a plurality of macropores and a
plurality of micropores disposed around the plurality of
macropores. The plurality of micropores is configured to
absorb the e-liquid; the plurality of macropores is config-
ured to diffuse the e-liquid from the plurality of micropores
to the second side surface.
[0013] In a class of this embodiment, the plurality of
macropores has a diameter within a range of 0.05-0.5
mm and the plurality of micropores has a diameter within
a range of 0.01-10 mm.
[0014] In a class of this embodiment, the atomizing
body further comprises a thermostat configured to main-
tain the atomization temperature of the e-liquid.
[0015] In a class of this embodiment, the heating ele-
ment is a resistive heating element; and the atomization
temperature of the e-liquid is maintained through opera-
tions comprising measuring a resistance of the heating
element and supplying a corresponding current to the
heating element. The heating element comprises a pos-
itive temperature coefficient (PTC) thermistor or metals
having electrical resistance, preferably a PTC thermistor.
[0016] The second objective of the disclosure is to pro-
vide an atomizer; the atomizer comprises the atomizing
core and an e-liquid tank configured to supply the e-liquid
for the atomizing core; the e-liquid tank comprises an air
passage and an e-liquid chamber configured to store the
e-liquid; the atomizing body is disposed between the e-
liquid chamber and the air passage; the second side sur-
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face is disposed towards the air passage; the first side
surface is disposed towards the e-liquid chamber.
[0017] In a class of this embodiment, the e-liquid tank
is hollow and comprises a bottom opening; the atomizer
further comprises a seal member disposed in the bottom
opening to seal the e-liquid tank; the e-liquid tank further
comprises an open top functioning as a mouthpiece; the
mouthpiece extends downward to form an air conduction
tube; the seal member comprises a seal body and a hol-
low column protruding from the seal body to the air con-
duction tube; the hollow column communicates with the
air conduction tube; the air conduction tube, the hollow
column, and the seal body form the e-liquid chamber; the
hollow column and/or the air conduction tube comprises
a peripheral wall and an e-liquid inlet disposed on the
peripheral wall; the atomizing body is next to the e-liquid
inlet or is opposite to the e-liquid inlet; the hollow column
is integrated with the air conduction tube, or the hollow
column is connected to the air conduction tube through
tight coupling.
[0018] In a class of this embodiment, the atomizer fur-
ther comprises a first seal portion and a second seal por-
tion; the first seal portion is disposed between the air
conduction tube and the hollow column; the seal body
comprises a concave portion communicating with the hol-
low column; the second seal portion is disposed in the
concave portion; the atomizing body is in the shape of a
sheet and is disposed between the first seal portion and
the second seal portion; the e-liquid inlet is disposed on
the hollow column; the concave portion comprises a bot-
tom wall and a first air inlet disposed on the bottom wall;
the first seal portion comprises a second air inlet; an air
chamber is defined by the first seal portion, the atomizing
body, the second seal portion, and the seal member; the
air chamber communicates with the first air inlet and the
second air inlet; the air conduction tube, the second air
inlet, the air chamber, and the first air inlet constitute the
air passage. The number of the e-liquid inlet is not limited,
preferably one. The seal member is a T-shaped structure;
the concave portion is disposed under the hollow column.
[0019] In a class of this embodiment, the atomizer fur-
ther comprises a first conductive member disposed in
the bottom opening of the e-liquid tank to abut against
the seal member; the atomizer further comprises at least
one groove disposed between the first conductive mem-
ber and the seal member; the e-liquid tank further com-
prises an outer wall and at least one third air inlet dis-
posed on the outer wall; the at least one groove commu-
nicates with the at least one third air inlet and the air
passage. The number of the third air inlet is matched to
demand, preferably two.
[0020] In a class of this embodiment, the first conduc-
tive member comprises a bottom plate; the bottom plate
comprises a through hole and a hollow cylinder commu-
nicating with the through hole; the atomizer further com-
prises a second conductive member and an insulating
ring; the second conductive member is disposed into the
hollow cylinder of the first conductive member; the insu-

lating ring is disposed between the first conductive mem-
ber and the second conductive member. The hollow col-
umn comprises a threaded outer surface configured to
connected to a battery assembly; the first conductive
member is also configured to conduct electricity.
[0021] In a class of this embodiment, the heating ele-
ment is connected to at least one first pin and at least
one second pin; the at least one first pin and the at least
one second pin are electrically connected to the first con-
ductive member and the second conductive member, re-
spectively.
[0022] In a class of this embodiment, the atomizing
body is in the form of a hollow tube; the hollow tube com-
prises a hollow channel constituting a part of the air pas-
sage; the atomizing body constitutes a part of a side wall
of the e-liquid chamber.
[0023] The third objective of the disclosure is to provide
an electronic cigarette; the electronic cigarette comprises
the atomizer and a battery assembly; the atomizer is fix-
edly or detachably connected to the battery assembly.
The atomizer is formed integrally with the battery assem-
bly or it is affixed thereto using magnets, threads, plugs,
or a combination thereof.
[0024] In a class of this embodiment, the seal member,
the first seal portion, and the second seal portion sepa-
rately comprise rubber, silica gel, or plastic; the seal
member can also comprise a hard material, such as hard
plastic and hard glass.
[0025] The following advantages are associated with
the atomizing core, the atomizer, and the electronic cig-
arette of the disclosure: the atomizing core comprises
the porous materials configured to absorb the e-liquid,
which increases surface area for atomization and con-
tributes to an even temperature distribution, thus improv-
ing the taste of the e-liquid.

FIG. 1 is an exploded view of an atomizer according
to one embodiment of the disclosure;

FIG. 2 is a perspective view of an atomizer according
to one embodiment of the disclosure;

FIG. 3 is a cross-sectional view of an atomizer ac-
cording to one embodiment of the disclosure;

FIG. 4 is a perspective view of an atomizing core
according to one embodiment of the disclosure; and

FIG. 5 is a cross-sectional view including arrows
showing the direction of e-liquid and airflow accord-
ing to one embodiment of the disclosure.

[0026] In the drawings, the following reference num-
bers are used: 1. E-liquid tank; 2. First seal portion; 3.
Seal member; 4. Seal ring; 5. Atomizing body; 6. Second
seal portion; 7. First conductive member; 8. Screw; 9.
Insulating ring; 10. Second conductive member; 101.
Mouthpiece; 102. Third air inlet; 103. E-liquid chamber;
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104. Air conduction tube; 201. Second air inlet; 301. Hol-
low column; 302. Groove; 303. Air chamber; 304. E-liquid
inlet; 501. First pin; 502. Heating element; 503. Second
pin; 601. Gap; and 602. First air inlet.
[0027] To further illustrate, embodiments detailing an
atomizing core, an atomizer, and an electronic cigarette
are described below. It should be noted that the following
embodiments are intended to describe and not to limit
the disclosure.
[0028] A first example of an electronic cigarette is de-
scribed below. The electronic cigarette comprises an at-
omizer and a battery assembly; the atomizer is formed
integrally with or detachably connected to the battery as-
sembly; the atomizer comprises an atomizing core com-
prising an atomizing body; the atomizing body is in a
shape of a sheet, a hollow tube, etc.

Example 1

[0029] Referring to FIGS. 1-4, the atomizer comprises
an e-liquid tank 1, a first seal portion 2, a seal member
3, a seal ring 4, an atomizing body 5, a second seal por-
tion 6, a first conductive member 7, a plurality of screws
8, an insulating ring 9, and a second conductive member
10. Referring to FIG. 4, the atomizing body 5 comprises
a heating element 502 configured to absorb and atomize
e-liquid. The heating element 502 is in the form of a con-
ductive wire, a conductive sheet, or a conductive ink. The
heating element 502 can be any shape including a spiral
shape, a wavy shape, or other shape. The heating ele-
ment 502 comprises a first pin 501 and a second pin 503
for conducting electricity. The first pin 501 and the second
pin 503 are disposed on both ends of the heating element
502. The e-liquid tank 1 comprises an e-liquid chamber
103 and an air conduction tube 104. The e-liquid chamber
103 is configured store the e-liquid and the air conduction
tube 104 is configured to allow air and smoke to flow
through. The e-liquid tank 1 further comprises a narrow-
necked top functioning as a mouthpiece 101. The air con-
duction tube 104 comprises a top portion communicating
with the mouthpiece and configured to conduct air and
smoke. The mouthpiece extends downward to form the
air conduction tube 104. The seal member 3 is a T-
shaped structure comprising a seal body 300 and a hol-
low column 301. The hollow column 301 protrudes from
the seal body 300. The seal member 3 is disposed in a
bottom opening of the e-liquid tank 1. The seal body 300
comprises a concave portion communicating with the hol-
low column 301.
[0030] The heating element 502 is in the shape of a
sheet and is disposed between the first seal portion 2
and the second seal portion 6. The second seal portion
6 is disposed in the concave portion. The concave portion
comprises a bottom wall and a first air inlet 602 is dis-
posed on the bottom wall. The first seal portion 2 com-
prises a second air inlet 201. An air chamber 303 is de-
fined by the first seal portion 2, the atomizing body 5, the
second seal portion 6, and the seal member 3. The air

chamber 303 communicates with the first air inlet 602
and the second air inlet 201. The air conduction tube 104,
the second air inlet 201, the air chamber 303, and the
first air inlet 602 constitute the air passage.
[0031] The air conduction tube 104 is disposed on the
top end of the hollow column 301 and communicates with
the air passage; the first seal portion 2 is disposed be-
tween the air conduction tube 104 and the hollow column
301. The first seal portion 2 is T-shaped and is disposed
in a bottom portion of the air conduction tube 104 to pre-
vent leakage of the e-liquid and air. The hollow column
301 comprises a peripheral wall and an e-liquid inlet 304
disposed on the peripheral wall. The e-liquid inlet 304
communicates with the e-liquid chamber 103 so as to
conduct the e-liquid into the heating element 502.
[0032] The atomizing body 5 further comprises a first
side surface directly opposite to the e-liquid inlet 304 and
configured to absorb the e-liquid. The atomizing body 5
further comprises a second side directly opposite to the
first side surface and configured for smoke emission. The
heating element 502 is disposed on the second side sur-
face and the air chamber 303 extends along a side of the
second side surface. A gap 601 is formed between the
first seal portion 2 and the second seal portion 6 and is
disposed between the e-liquid inlet 304 and the first side
surface. The e-liquid flows through the gap 601 into the
atomizing body 5.
[0033] The seal ring 4 is disposed around the seal
member 3 to seal the e-liquid chamber 103. The seal
member 3 further comprises an outer surface and at least
one groove 302 disposed on the outer surface. The e-
liquid tank 1 comprises an outer wall and at least one
third air inlet 102 disposed on the outer wall. The at least
one groove 302 and the at least one third air inlet 102
are directly opposite each other and communicate with
the air chamber 303.
[0034] The first conductive member 7 is disposed in
the bottom opening of the e-liquid tank 1 by the plurality
of screws 8. The first conductive member 7 comprises a
hollow cylinder and the second conductive member 10
is disposed in the hollow cylinder. The insulating ring 9
is disposed between the first conductive member 7 and
the second conductive member 10. The first conductive
member 7 and the second conductive member 10 are
electrically connected to the first pin 501 and the second
pin 503, respectively.
[0035] Referring to FIG. 5, the e-liquid in the e-liquid
chamber 103 flows through the e-liquid inlet 304 and the
gap 601 successively, and enters the atomizing body 5.
The e-liquid is atomized to produce smoke and the smoke
is discharged to the air chamber 303. Outside air flows
through the at least one third air inlet 102 and enters the
at least one groove 302 into the air chamber 303, causing
the smoke to flow through the second air inlet 201. Then
the smoke passes through the air conduction tube 104
and the mouthpiece 101, and is inhaled by a user.

5 6 



EP 4 085 773 A1

5

5

10

15

20

25

30

35

40

45

50

55

Example 2

[0036] A second example of an electronic cigarette is
described below, except for the following specific differ-
ences. The atomizing body 5 is hollow. The atomizing
body 5 comprises an outer wall functioning as the first
side surface and configured to absorb the e-liquid. The
atomizing body 5 further comprises an inner wall func-
tioning as the second side surface and configured to re-
lease the smoke. The heating element 502 is disposed
on the second side surface. The atomizing body 5 further
comprises a hollow channel communicating with the air
conduction tube 104. The e-liquid tank 1 comprises a
housing. The e-liquid chamber 103 is formed by the air
conduction tube 104, the atomizing body 5, the housing,
and the seal member 3. The atomizing body 5 constitutes
a part of the air passage. The seal member 3 does not
comprise the hollow column 301, the first seal portion 2,
and the second seal portion 6. The electronica cigarette
comprises a first seal ring 4 and a second seal ring 4
both configured to prevent leakage of the e-liquid. The
first seal ring 4 is disposed between the atomizing body
5 and the seal member 3 and the second seal ring 4 is
disposed between the atomizing body 5 and the air con-
duction tube 104. The two seal rings 4 are rings or pads
comprising rubber, plastic, or silica gel.

Claims

1. An atomizing core, comprising an atomizing body
comprising a porous material; wherein the atomizing
body comprises a first side surface, a second side
surface, and a heating element; the first side surface
is configured to absorb e-liquid; the second side sur-
face is configured for smoke emission; the heating
element is disposed on the second side surface.

2. The atomizing core of claim 1, wherein the heating
element is embedded in or exposed out of the second
side surface.

3. The atomizing core of claim 2, wherein the heating
element is in the shape of a string and/or a sheet
embedded in or exposed out of the second side sur-
face; or the heating element is in the form of a metal
layer or a conductive pathway coated on the second
side surface.

4. The atomizing core of claim 1, wherein the heating
element comprises conductive metal, graphene, car-
bon nanotubes, carbon nanofibers, or a combination
thereof; and/or the atomizing body comprises ce-
ramic, mica, glass, or a combination thereof.

5. The atomizing core of claim 2, wherein the heating
element is disposed outside the second side surface
and is coated with a passivation layer; and/or a ratio

of a distance between the heating element and the
second side surface to a thickness of the heating
element is s 1/3.

6. The atomizing core of claim 5, wherein the passiva-
tion layer comprises gold, glass, ceramic, mica, or a
combination thereof.

7. The atomizing core of claim 1, wherein the atomizing
body further comprises a plurality of macropores and
a plurality of micropores disposed around the plural-
ity of macropores; the plurality of micropores is con-
figured to absorb the e-liquid; the plurality of macro-
pores is configured to diffuse the e-liquid from the
plurality of micropores to the second side surface.

8. The atomizing core of claim 7, wherein the plurality
of macropores has a diameter within a range of
0.05-0.5 mm and the plurality of micropores has a
diameter within a range of 0.01-10 mm.

9. The atomizing core of claim 1, wherein the atomizing
body further comprises a thermostat configured to
maintain an atomization temperature of the e-liquid;
or the heating element is a resistive heating element,
and the atomization temperature of the e-liquid is
maintained through operations comprising measur-
ing a resistance of the heating element and supplying
a corresponding current to the heating element.

10. An atomizer, comprising the atomizing core of claim
1 and an e-liquid tank configured to supply the e-
liquid for the atomizing core; wherein the e-liquid tank
comprises an air passage and an e-liquid chamber
configured to store the e-liquid; the atomizing body
is disposed between the e-liquid chamber and the
air passage; the second side surface is disposed to-
wards the air passage; and the first side surface is
disposed towards the e-liquid chamber.

11. The atomizer of claim 10, wherein the e-liquid tank
is hollow and comprises a bottom opening; the at-
omizer further comprises a seal member disposed
in the bottom opening to seal the e-liquid tank; the
e-liquid tank further comprises an open top function-
ing as a mouthpiece; the mouthpiece extends down-
ward to form an air conduction tube; the seal member
comprises a seal body and a hollow column protrud-
ing from the seal body to the air conduction tube; the
hollow column communicates with the air conduction
tube; the air conduction tube, the hollow column, and
the seal body form the e-liquid chamber; the hollow
column and/or the air conduction tube comprises a
peripheral wall and an e-liquid inlet disposed on the
peripheral wall; and the atomizing body is next to the
e-liquid inlet or is opposite to the e-liquid inlet.

12. The atomizer of claim 11, wherein the atomizer fur-
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ther comprises a first seal portion and a second seal
portion; the first seal portion is disposed between the
air conduction tube and the hollow column; the seal
body comprises a concave portion communicating
with the hollow column; the second seal portion is
disposed in the concave portion; the atomizing body
is in the shape of a sheet and is disposed between
the first seal portion and the second seal portion; the
e-liquid inlet is disposed on the hollow column; the
concave portion comprises a bottom wall and a first
air inlet disposed on the bottom wall; the first seal
portion comprises a second air inlet; an air chamber
is defined by the first seal portion, the atomizing
body, the second seal portion, and the seal member;
the air chamber communicates with the first air inlet
and the second air inlet; and the air conduction tube,
the second air inlet, the air chamber, and the first air
inlet constitute the air passage.

13. The atomizer of claim 12, wherein

the atomizer further comprises a first conductive
member disposed in the bottom opening of the
e-liquid tank to abut against the seal member;
the atomizer further comprises at least one
groove disposed between the first conductive
member and the seal member; the e-liquid tank
further comprises an outer wall and at least one
third air inlet disposed on the outer wall; the at
least one groove communicates with the at least
one third air inlet and the air passage;
the first conductive member comprises a bottom
plate; the bottom plate comprises a through hole
and a hollow cylinder communicating with the
through hole; the atomizer further comprises a
second conductive member and an insulating
ring; the second conductive member is disposed
into the hollow cylinder of the first conductive
member; the insulating ring is disposed between
the first conductive member and the second con-
ductive member; and
the heating element is connected to at least one
first pin and at least one second pin; the at least
one first pin and the at least one second pin are
electrically connected to the first conductive
member and the second conductive member,
respectively.

14. The atomizer of claim 10, wherein the atomizing
body is in the form of a hollow tube; the hollow tube
comprises a hollow channel constituting a part of the
air passage; the atomizing body constitutes a part
of a side wall of the e-liquid chamber.

15. An electronic cigarette, comprising the atomizer of
claim 10 and a battery assembly; wherein the atom-
izer is fixedly or detachably connected to the battery
assembly.
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