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(67)  Thepresentdisclosure relates to the field of nov-
el cigarette smoking utensil, and in particular, to a smoke
generating device with induction heating at the front end
of the cigarette. The smoke generating device includes:
a hollow heating cup (2), a heating element (5), and an
induction coil (4); the hollow heating cup (2) includes an
upper hollow structure, a lower hollow structure and a
baffle between them, the heating element (5) is disposed
in the lower hollow structure, and an induction coil (4) is
on the periphery; the heating element (5) is made of a
ferromagnetic metal, which has a structure that can pass
through the air. The present disclosure designs for the
first time a smoke generating device with induction heat-
ing at the front end of the cigarette. The inside and/or
surface of the heating element has/forms a plurality of
airflow channels, which can quickly and fully heat the air
flowing through the surface, so as to effectively solve the
problem of uneven heating of electric heating cigarettes,
as well as flammable, uncontrollable charcoal-heated

SMOKING APPARATUS FOR INDUCTION HEATING AT FRONT END OF CIGARETTE

cigarettes with insufficient aroma components and poor
smoking sensation.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to the field of
novel cigarette smoking utensil, and in particular, to a
smoke generating device with induction heating at the
front end of the cigarette.

BACKGROUND

[0002] With the improvement of health awareness of
the public, heat-not-burn cigarettes are gaining increas-
ing popularity among smokers since they are less harmful
than traditional burning cigarettes. At present, heating
methods of heat-not-burn cigarettes include: contact
electric heating, non-contact electric heating, charcoal
heating, etc.

[0003] Contact electric heating refers to obtaining flue
gas through direct contact heating of cigarettes, which
uses electric heating pipes, needles or plates and other
forms of heating devices to directly contact cigarettes or
tobacco shreds, with direct contact and baking of ciga-
rettes or tobacco at a temperature lower than the ignition
point of the cigarette, so that the aroma and smoking
components of the tobacco shreds are volatilized, to
meet smoking requirements of smokers.

[0004] The problems with the above-mentioned meth-
ods of heating cigarettes or tobacco shreds are as fol-
lows:

1. The tobacco shreds in direct contact with the cig-
arette or tobacco can be fully baked, while the to-
bacco shreds at a distance from the heating element
cannot be fully baked, thereby the baking effect has
a certain degree of unevenness on the cross section
of the circumference of the cigarette;

2. As the heating device itself has a small volume
and its heat capacity is not high, smokers need to
wait for a certain amount of heating time before
smoking. As the heating element is in direct contact
with the tobacco, in order to ensure the heating effect
of the tobacco shreds away from the heating ele-
ment, the surface of the heating element is usually
increased by 10-20 degrees than the optimal heating
temperature to ensure heating adequacy. Mean-
while, the problem is that, after the tobacco shreds
in contact with the heating element are heated for
several times, baked tobacco substances may stick
to the heating element, bringing peculiar smell or
heating difficulties to the subsequent smoking of the
cigarette.

[0005] The existing charcoal-heated cigarettes are ig-
nited by a carbon rod attached to the front end of the
tobacco, so that the air flowing through the carbon rod is
rapidly heated. When the hot air continues to flow through
tobacco shreds at the end of the cigarette under negative
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pressure during the smoker’s suction, tobacco shreds
are baked and heated to achieve non-combustion heat-
ing. Thus, tobacco aroma can be obtained, while harmful
substances such as tar and nicotine produced in large
quantities due to ignition can be avoided through such
heating method. However, although such charcoal-heat-
ed cigarette has the characteristics of less harm than the
existing ordinary cigarettes, as the front end of the ciga-
rette is attached with a carbon rod, which increases the
difficulty of cigarette manufacturing, thereby affecting
production efficiency; there are also weaknesses, i.e., it
takes a long time for consumers to ignite the carbon rod,
and the carbon rod may have a certain peculiar smell in
case of burning. Besides, the carbon rod is difficult to
control after igniting, tobacco shreds are still burning
when not smoking, and the end of the carbon rod is in
direct contact with or relatively close to the tobacco; thus,
at the end of the burning carbon rod, there may be direct
baking or critical baking of a small amount of residual
tobacco shreds.

[0006] The existing non-contact electric heating meth-
od uses a smoking utensil that electrically heats the input
air, aring-shaped metal heater, a flat-layer metal heater,
or acombined flat-layer metal heateris directly energized
and heated, the air flowing through the surface is heated,
which is introduced into the cigarette for omnidirectional
heating.

[0007] However, the non-contact electric heating
method mentioned above has the following problems:

1. Due to energizing of adjacent surfaces of the heat-
ing element, sufficient space is required for mutual
insulation to prevent short circuits; thus, only the air
flowing through the surface layer of the heating ele-
ment can be sufficiently heated;

2. The problem of inconvenience in temperature
measurement and control of the heating element: as
the temperature sensor cannot be directly installed
on the heating element, in addition to inconvenience
of installation and wiring on the airflow channel, there
are large temperature differences in the flowing and
static status of the airflow when sucking or not, and
that the airflow is not easy to control and determine.

[0008] In order to solve the above-mentioned prob-
lems, the present disclosure is proposed.

SUMMARY

[0009] The present disclosure provides a smoke gen-
erating device with induction heating at the front end of
the cigarette, the smoke generating device includes:

A hollow heating cup 2, a ferromagnetic heating el-
ement 5, and an induction coil 4;

Wherein, the hollow heating cup 2 includes an upper
hollow structure, alower hollow structure and a baffle
between them, the upper hollow structure includes
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a cigarette accommodating cavity 13, and the lower
hollow structure includes a heating body accommo-
dating cavity, The baffle is provided with a heat col-
lecting hole 21 connecting the cigarette accommo-
dating cavity 13 and the heating body accommodat-
ing cavity;

The heating element 5 has a structure that the air
can pass through, and the heating element 5 is dis-
posed in the heating body accommodating cavity of
the hollow heating cup 2;

[0010] The induction coil 4 surrounds the outer wall of
the heating body accommodating cavity of the hollow
heating cup 2 and is connected to a power source.
[0011] The heating element5 is made of ferromagnetic
metals including iron, cobalt, and nickel.

[0012] The heating element 5 with a structure through
which air can pass means that the heating element 5
has/forms a plurality of airflow channels inside and/or on
the surface.

[0013] Preferably, the hollow heating cup 2 has an in-
tegrated structure or a split structure; that is, the upper
hollow structure, the lower hollow structure and the baffle
between them have anintegrated or a split structure. The
upper hollow structure, the lower hollow structure, and
the baffle can be divided into two split-connected struc-
tures.

[0014] Preferably, the upper part of the hollow heating
cup 2 has a hollow tubular structure, and its lower part
has a hollow tubular structure with a top plate 14, the top
plate is used as the aforementioned baffle, the upperand
lower parts of the hollow heating cup 2 are detachably
connected, preferably snap-fitted;

[0015] More preferably, the upper hollow tubular struc-
ture is made of a metal material, which is convenient for
heat conduction and processing, and the lower hollow
tubular structure with a top plate 14 is made of a non-
metal material, which is convenient for magnetic conduc-
tion.

[0016] Preferably, the heating element 5 includes fer-
romagnetic bundled metal fibers, or porous and foamed
solid ferromagnetic metal blocks.

[0017] Wherein, the ferromagnetic bundled metal fib-
ers refer to: metal fiber bundles that are composed of
ferromagnetic materials with a plurality of fiber bundles
(with monofilament diameter between 0.5-0.001mm)
bunched together in accordance with any rule. Within
metal fiber bundles, there are small airflow channels be-
tween adjacent metal fibers, which can ensure the full
flow of gas between metal fibers. The heating element 5
containing a large number of bundled fibers with a large
specific surface area, when it is heated by the high-effi-
ciency induction coil 4, the air sucked from the outside
and flowing over the surface can quickly and fully ex-
change the heat of each filament in the heating element
5 to the flowing air.

[0018] The porous and foamed ferromagnetic metal
blocks refer to metal blocks with a porous honeycomb
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structure formed by foaming metallic aggregates, e.g.,
foam metal blocks, etc. The porous and foamed solid
ferromagnetic metal blocks have a large specific surface
area and numerous airflow channels, with air-heating ef-
fect similar to that of bundled metal fibers.

[0019] Preferably, the heating body accommodating
cavity is connected to the outside air.

[0020] Preferably, in case the upper hollow structure,
the lower hollow structure and the baffle between them
have an integrated structure, the hollow heating cup 2 is
made of a non-metallic material; more preferably, the hol-
low heating cup 2 is made of high-temperature resistant,
non-toxic and non-metallic materials such as glass-ce-
ramics and ceramics, etc., which are processed by pre-
cision processing or molding.

[0021] Preferably, the heating element 5 is disposed
in the heating body accommodating cavity, and the heat
shielding ring 10 abuts against the lower end of the heat-
ing element 5 to limit its position.

[0022] Preferably, the cigarette accommodating cavity
13 and the heating body accommodating cavity are cy-
lindrical.

[0023] Preferably, the bundled metal fibers are
bunched together in such a manner that metal fibers are
disposed parallel to the axis of the heating body accom-
modating cavity.

[0024] Preferably, the smoke generating device further
includes: a shielding ring 6 disposed on the periphery of
the induction coil 4.

[0025] The shielding ring 6 generates electromagnetic
shielding effect on the induction coil 4 working in the mid-
dle- and high-frequency range, which is made of non-
ferromagnetic, easy-to-process aluminum, copper and
aluminum or copper alloys, etc. The shielding ring 6 is
sleeved in a circular ring or wound on the outside of the
induction coil 4 with a thin metal sheet, to ensure that the
induced magnetic field generated by the induction coil 4
after being energized may not cause electromagnetic in-
terference or induced heating to the ferromagnetic ma-
terials or other devices surrounding the smoke generat-
ing device of the present disclosure, thus, the changing
magnetic field generated by the induction coil 4 can be
concentrated on the ferromagnetic heating element 5 to
the maximum to generate eddy current and heat. The
inner wall of the shielding ring 6 is required to be at least
0.5mm away from the outermost circle of the induction
coil 4, the length of the shielding ring 6 must be greater
than the total axial length of the induction coil 4, and both
ends of the shielding ring 6 are atleast equal to or greater
than the length of the induction coil 4 by 5mm.

[0026] Preferably, the smoke generating device further
includes: two layers of heat insulation and insulation iso-
lation layer 7, one layer is wrapped on the outer wall of
the heating body accommodating cavity of the hollow
heating cup 2 surrounded by the induction coil 4, the other
wraps the outside of the induction coil 4, and the induction
coil 4 is disposed between the two isolation layers 7. This
not only ensures the electromagnetic performance of the
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induction coil 4 when it is working, but also ensures that
the induction coil 4 is positioned on the outer wall of the
heating body accommodating cavity of the hollow heating
cup 2.

[0027] Theisolation layer 7 is a high-temperature tape,
glass fibers or a heat-shrinkable polymer material wrap-
ping layer characterized by high-temperature resistance,
insulation and heat isolation. Among which high-temper-
ature resistance refers to no deformation at 250 degrees
Celsius under one-atmosphere.

[0028] Preferably, the upper hollow structure of the hol-
low heating cup 2 is provided with a hollow heat equalizer
3 with a top plate, and a plurality of heat equalizing holes
31 are disposed on the top plate, the hollow structure
inside the hollow heat equalizer 3 is a heat equalizing
cavity 32, and the hollow heat equalizer 3 is disposed at
the lower part of the cigarette accommodating cavity 13,
the heat equalizing cavity 32 is connected to the cigarette
accommodating cavity 13 through the heat equalizing
hole 31, and the heat equalizing cavity 32 is connected
to the heating body accommodating cavity through the
heat collecting hole 21.

[0029] The heat equalizer 3 is a hollow cylinder with
an open lower end and a top plate at the upper end. The
heat equalizer 3 is placed in the upper hollow structure
of the hollow heating cup 2 through interference fit, which
is made of thin-walled, non-ferromagnetic aluminum or
copper, its outer cylindrical surface and the inner wall of
the cigarette hole 13 inthe upper part of the heating cavity
are preferably transitionally-matched. The heating cup 2
is made of a non-metallic material, its expansion after
being heated is less than that of the metal heat equalizer
3, aslong as the heat equalizer 3 does not naturally slide
inside the upper hollow structure of the heating cup 2 at
room temperature. (Based on common sense, in case
two non-moving parts are in interference fit, it is possible
thatthe expansion of the internal heat equalizer 3 is great-
er than that of the heating cup 2; the heating cup 2 is a
non-metallic thin-walled component, thus, it is easy to
cause damage to the heating cup 2 and the heatequalizer
3 due to stress concentration at the mating part.)
[0030] Preferably, the smoke generating device further
includes: a temperature sensor 8 disposed at the end of
the heating element 5, which is implanted in the heating
element 5 through perforating the end of the heating el-
ement 5, so as to detect the temperature of the heating
element 5.

[0031] Preferably, the smoke generating device further
includes:

A heat shielding ring 10, and a hollow base 11;

[0032] Wherein, the heat shielding ring 10 is disposed
at the lower end of the heating element 5, its upper end
abuts against the heating element 5, and its lower end
abuts against the hollow base 11, The heat shielding ring
10 and the hollow structure inside the hollow base 11 are
connected to the outside air and the heating body ac-
commodating cavity. The heat shielding ring 10 and the
lower part of the hollow heating cup 2 are matched and
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connected by means of a threaded mouth, a bayonet, a
pin or a self-locking taper.

[0033] Preferably, the smoke generating device further
includes: a vacuum insulation pipe 9 disposed on the
periphery of the non-metallic hollow heating cup 2 and
surrounds the shielding ring 6.

[0034] Preferably, the longitudinal section of the non-
metal hollow heating cup 2 is H-shaped, which is made
of glass or ceramic.

[0035] Preferably, the shielding ring 6 is made ofa non-
ferromagnetic material, including aluminum, copper, and
alloys containing aluminum or copper.

[0036] Preferably, the heat equalizer 3 is made of a
non-ferromagnetic material, including aluminum, copper,
and alloys containing aluminum or copper.

[0037] Preferably, the heat equalizing holes 31 are
evenly distributed in the circumferential direction on the
top plate of the heat equalizer 3, and the heating element
5 has an axial airflow channel inside.

[0038] The heating process of the smoke generating
device is as follows:

As shown in FIG.1, a cigarette is inserted into the ciga-
rette accommodating cavity 13 (not shown in the Fig-
ures). After turning on the smoke generating device, the
induction coil is energized, and the heating element 5
starts to generate heat. When smoking, the outside air
is sucked in from the lower part of the heating cup 2 and
is rapidly and fully heated by the heating element 5 to
obtain high-temperature gas. When high-temperature air
is sucked into the heat equalizing cavity 32 with a larger
diameter formed by the cylindrical inner wall of the heat
equalizer 3 from the heat collecting hole 21 with a smaller
diameter, the air velocity at the front end of the heat col-
lecting hole 21 is fast, with low pressure and high tem-
perature; whereas the area relatively far away from the
heat collecting hole 21 as well as the aperture or axial
direction, the air temperature is low, with slow velocity
and high pressure. When the hot high-speed airflow en-
ters the heat equalizing cavity 32, under the action of
pressure difference, the heat equalizing cavity 32 gen-
erates multi-regional and micro-flows to homogenize the
heat and pressure difference, as the pressure and tem-
perature of the gas reaching the heat equalizing hole 31
are homogenized, the temperature is slightly lower, the
high-temperature gas is sucked into the cigarette insert-
ed into the cigarette accommodating cavity 13 after re-
ceiving negative pressure in smoking. The homogenized
high-temperature gas bakes and heats the tobacco
shreds in the cigarette. Besides, the heat equalizing
holes 31 are evenly distributed on the circumference of
the top plate of the heat equalizer 3, which ensures that
the smoke generating device of the present disclosure
can bake tobacco shreds more evenly and fully com-
pared with direct contact heating.

[0039] Meanwhile, in the process of heat exchange
and pressure difference homogenization inside the heat
equalizing cavity 32, the heat of input hot gas and the
homogenized gas is also conducted to the heat equalizer
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3 andfinally to the upper part of the heating cup 2. Another
source of heat of the heating cup 2 is that: the heating
element5is heated through induction in the heating body
accommodating cavity and the heat is transferred to the
lower part of the heating cup 2 through radiation and air
conduction, the lower part of the heating cup 2 directly
conducts heat to the upper part of the heating cup 2. The
heat conducted to the upper part of the heating cup 2
may also bake and heat the cigarettes inserted into the
cigarette accommodating cavity 13. Thus, the design of
the heating cup 2 of the present disclosure can make full
use of heat.

[0040] Therefore, the cigarettes inserted into the cig-
arette accommodating cavity 13 are not only heated by
the uniform high-temperature airflow from the plurality of
heatequalizing holes 31, butalso evenly baked and heat-
ed by the heat from the upper part of the heating cup 2
on the outer circumference of the cigarette accommodat-
ing cavity 13, so as to achieve even and sufficient baking
and heating of tobacco shreds of the cigarette, thereby
demonstrating the advantages of peripheral heating,
sheet-shaped or pin-shaped central heating compared
with direct contact heating. Besides, after the cigarette
is smoked, there are no problems such as adhesion of
centrally-heated tobacco substances and retention of to-
bacco shreds in the smoking utensil, which simplifies the
process of taking out cigarettes from the smoking utensil
without the need to design a structure dedicated to taking
out cigarettes.

[0041] The above technical solutions can be freely
combined under the premise of no contradiction.
[0042] The present disclosure has the following bene-
ficial effects:

1. The present disclosure designs for the first time
an electric heating smoke generating device that per-
forms instantaneous induction heating of air that is
sucked in and passed through, the heating principle
is induction heating, as a plurality of airflow channels
inside and/or on the surface of the heating element
can quickly and fully heat the air flowing through the
surface and inside of the heating element, thus ef-
fectively solving the problems of uneven heating of
electric-heated cigarettes, and flammable, uncon-
trollable charcoal-heated cigarettes with insufficient
aroma components and poor smoking sensation.

2. Among the preferred technical solutions, the heat-
ing element is ferromagnetic bundled metal fibers
with a large specific surface area or ferromagnetic
porous and foamed solid ferromagnetic metal
blocks. Compared with ring-shaped, flat-layer or
combined flat-layer metal heating elements, the
heating element of the present disclosure has alarge
amount of small airflow channels inside, which are
easier to disperse airflow, which can quickly and fully
heat the air flowing through its surface and inside.

3. Among the preferred technical solutions, the heat
equalizer 3 is disposed between the heating element
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5 and the cigarette accommodating cavity 13 in the
present disclosure for the first time, under the action
of pressure difference, the heat equalizing cavity 32
inside produces multi-regional, micro-flow and ho-
mogenized heat and pressure difference to the heat
equalizing holes 31, after receiving the negative
pressure generated by smokers’ suction, the rela-
tively homogenized gas with a certain temperature
drop is sucked into the cigarette inserted in the cig-
arette accommodating cavity 13, the homogenized
high-temperature gas is used to bake and heat to-
bacco shreds in the cigarette.

4. Among the more preferred technical solutions, as
the heatequalizing holes 31 are uniformly distributed
on the circumference of the top plate of the heat
equalizer 3, high-temperature gas has a high degree
of dispersion. Compared with the existing contact
electric heating, non-contact electric heating, and
charcoal heating methods, the smoke generating de-
vice of the present disclosure can bake the tobacco
more evenly and fully, while avoiding problems such
as adhesion of tobacco substances after baking and
retention of tobacco section in the smoking utensil
of contact electric heating.

5. In addition, the heating cup 2 of the present dis-
closure can accommodate cigarettes in the upper
part and heating elements in the lower part. While
the heating element mainly provides air heating, the
remaining heat is transferred to the lower part of the
heating cup 2 through radiation and air conduction,
then heat is directly transferred from the lower part
to the upper part of the heating cup 2, which also
has a baking effect on cigarettes. Thus, the design
of the heating cup 2 of the present disclosure can
make full use of heat.

BRIEF DESCRIPTION OF THE DRAWINGS
[0043]

FIG.1 is a longitudinal cross-sectional view of a
smoke generating device with induction heating at
the front end of the cigarette of Embodiment 1, and
a partial enlarged view on the right.

FIG.2 is a schematic perspective view of the parts
of the hollow heat equalizer 3 of the smoke gener-
ating device of Embodiment 1.

FIG.3 is a longitudinal cross-sectional view of a
smoke generating device with induction heating at
the front end of the cigarette of Embodiment 2, and
a partial enlarged view on the right.

[0044] List of signs in the drawings:

1. Plug socket, 2. Heating cup, 21, Heat collecting hole,
3. Heat equalizer, 31, Heat equalizing hole, 32, Heat
equalizing cavity, 4. Induction coil, 5. Heating element,
6, Shielding ring, 7. Isolation layer, 8. Temperature sen-
sor, 9. Vacuum insulation pipe, 10, Heat shielding ring,
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11, Hollow base, 12, Coil lead, 13, Cigarette accommo-
dating cavity, 14. Hollow tubular structure with integrated
top plate, 141. Top plate through hole.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0045] The presentdisclosure will be further explained
below through specific embodiments.

Embodiment 1

[0046] As shown in FIG.1-2, Embodiment 1 provides
a smoke generating device with induction heating at the
front end of the cigarette, the smoke generating device
includes:

A plug socket 1, a non-metal hollow heating cup 2,
a hollow heat equalizer 3, an induction coil 4, a heat-
ing element 5, a shielding ring 6, a heat insulation
and insulation isolation layer 7, a temperature sensor
8, a vacuum insulation pipe 9, a heat shielding ring
10, and a hollow base 11;

Wherein, the longitudinal section of the heating cup
2 is H-shaped, which is made of high-temperature
resistant material, non-toxic, non-metallic materials
such as glass-ceramics and ceramics with increased
processing accuracy. The heating cup 2 has an in-
tegrated structure, including an upper hollow struc-
ture, a lower hollow structure and a baffle between
them, the upper hollow structure includes a cigarette
accommodating cavity 13, and the lower hollow
structure includes a heating body accommodating
cavity, The baffle is provided with a heat collecting
hole 21 connecting the cigarette accommodating
cavity 13 and the heating body accommodating cav-
ity;

The heating element 5 includes ferromagnetic bun-
dled metal fibers, or porous and foamed solid ferro-
magnetic metal blocks, the heating element 5 is dis-
posed in the heating body accommodating cavity of
the heating cup 2, the heating body accommodating
cavity is connected to the outside air, and the heating
element 5 has an axial airflow channel inside;

[0047] The induction coil 4 surrounds the outer wall of
the heating body accommodating cavity of the heating
cup 2 and is connected to a power source through the
coil lead 12. The induction coil 4 is manually controlled
when it is initially started. During the whole process of
suction, the smoke generating device automatically ad-
justs the electrical parameters of the induction coil 4 in a
timely manner according to the temperature detected by
the temperature sensor 8, so as to meet the heatrequire-
ments of smoking.

[0048] Wherein, the ferromagnetic bundled metal fib-
ers of Embodiment 1 refer to: metal fiber bundles that
multi-fiber (with monofilament diameter between
0.5-0.001mm) made of ferromagnetic materials is
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bunched together in a manner that metal fiber filaments
are disposed in parallel with the axis of the heating body
accommodating cavity. The porous and foamed solid fer-
romagnetic metal blocks also have a large specific sur-
face area and numerous airflow channels, so that its air
heating effect is similar to that of bundled metal fibers.
[0049] Theheating element5isdisposed in the heating
body accommodating cavity, and is limited and fixed by
the heat shielding ring 10 at the lower end.

[0050] The cigarette accommodating cavity 13 and the
heating body accommodating cavity are cylindrical.
[0051] The shielding ring 6 is made of a non-ferromag-
netic material, including aluminum, copper, and alloys
containing aluminum or copper, which is disposed on the
periphery of the induction coil 4. The shielding ring 6 gen-
erates electromagnetic shielding effect on the induction
coil 4 working in the middle- and high-frequency range,
the induction coil is made of non-ferromagnetic, easy-to-
process aluminum, copper and aluminum or copper al-
loys, etc. The shielding ring 6 is sleeved in a circular ring
or wound on the outside of the induction coil 4 with a thin
metal sheet, to ensure that the induced magnetic field
generated by the induction coil 4 after being energized
may not cause electromagnetic interference or induced
heating to the ferromagnetic materials or other device
surrounding the smoke generating device of the present
disclosure; thus, the changing magnetic field generated
by the induction coil 4 can be concentrated on the ferro-
magnetic heating element 5 to the maximum to generate
eddy current and heat. The inner wall of the shielding
ring 6 is required to be at least 0.5mm away from the
outermost circle of the induction coil 4, the length of the
shielding ring 6 must be greater than the total axial length
of the induction coil 4, and both ends of the shielding ring
6 are at least equal to or greater than the length of the
induction coil 4 by 5mm.

[0052] The smoke generating device includes two lay-
ers of heat insulation and insulation isolation layer 7, one
layer is wrapped on the outer wall of the heating body
accommodating cavity of the hollow heating cup 2 sur-
rounded by the induction coil 4, the other wraps the out-
side of the induction coil 4, and the induction coil 4 is
disposed between the two isolation layers 7. This not
only ensures electromagnetic performance of the induc-
tion coil 4 when it is working, but also ensures that the
induction coil 4 is positioned on the outer wall of the heat-
ing body accommodating cavity of the hollow heating cup
2. The isolation layer 7 is a high-temperature tape, glass
fibers or a heat-shrinkable polymer material wrapping
layer characterized by high-temperature resistance, in-
sulation and heat isolation.

[0053] The upperhollow structure of the hollow heating
cup 2 is provided with a hollow heat equalizer 3 with a
top plate; the plurality of heat equalizing holes 31 uni-
formly distributed in the circumferential direction are dis-
posed on the top plate, the hollow structure inside the
hollow heat equalizer 3 is a heat equalizing cavity 32,
and the hollow heat equalizer 3 is disposed in the lower
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part of the cigarette accommodating cavity 13, the heat
equalizing cavity 32 is connected to the cigarette accom-
modating cavity 13 through the heat equalizing hole 31,
and the heat equalizing cavity 32 is connected to the
heating body accommodating cavity through the heat col-
lecting hole 21. The diameter of the heat equalizing hole
31is 0.3-1 mm.

[0054] The heat equalizer 3 is a hollow cylinder with
an open lower end and a top plate at the upper end. The
heatequalizer 3 is disposed in the upper hollow structure
of the hollow heating cup 2 through interference fit, which
is made of thin-walled, non-ferromagnetic aluminum or
copper, and its outer cylindrical surface and the inner
wall of the cigarette accommodating cavity 13 in the up-
per part of the heating cavity are preferably transitionally-
matched. The heating cup 2 is made of a non-metallic
material, its expansion after being heated is less than
that of the metal heat equalizer 3, as long as the heat
equalizer 3 does not naturally slide inside the upper hol-
low structure of the heating cup 2 at room temperature.
[0055] The temperature sensor 8 is disposed at the
lower end of the heating element 5, and implanted in the
heating element 5 through perforating the lower end of
the heating element 5 to detect the temperature of the
heating element 5.

[0056] The heat shielding ring 10 is disposed at the
lower end of the heating element 5, the upper end of the
heat shielding ring abuts against the heating element 5,
and its lower end abuts against the hollow base 11, The
heat shielding ring 10 and the hollow structure inside the
hollow base 11 are connected to the outside air and the
heating body accommodating cavity. The heat shielding
ring 10 is threadedly connected with the inner hollow
structure of the lower part of the hollow heating cup 2.
[0057] The heat shielding ring 10 is made of high-tem-
perature resistant ceramic or quartz glass.

[0058] The vacuum insulation pipe 9 is disposed on
the periphery of the hollow heating cup 2 and surrounds
the shielding ring 6. Heat preservation and insulation ma-
terials outside the vacuum insulation pipe 9 can be further
wrapped or the vacuum insulation pipe 9, which can be
replaced with other heat preservation and insulation ma-
terials without affecting the appearance or using condi-
tions, so as to reduce the heat generated internally to the
periphery as much as possible, thereby improving heat
efficiency; while avoiding causing damage to the devices
and circuits, etc. near the heating cavity, or increasing
users’ bad experience. Of course, the use of the vacuum
insulation pipe 9 is only an optimal method, rather than
the only method that limits the present disclosure.
[0059] The plug socket 1 is disposed at the upper end
of the non-metallic hollow heating cup 2 to fix the posi-
tions of the heating cup 2 and the insulation pipe 9. The
plug socket 1 has a central through hole for inserting
cigarettes.
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Embodiment 2

[0060] As shown in FIG.3, Embodiment 2 provides a
smoke generating device with induction heating at the
front end of the cigarette, its difference from Embodiment
1 is as follows: the hollow heating cup 2 has a split struc-
ture. The upper part of the hollow heating cup 2 has a
hollow tubular structure, and the lower part has a hollow
tubular structure with an integrated top plate 14, the top
plate serves as the aforementioned baffle, and the top
plate through hole 141 on the top plate serves as the
heat collecting hole 21 of Embodiment 1. The upper part
and the lower part of the hollow heating cup 2 are snap-
fitted.

[0061] The upper hollow tubular structure is made of
a metal material, which is convenient for heat conduction
and processing, and the lower hollow tubular structure
with a top plate 14 is made of a non-metal material, which
is convenient for magnetic conduction.

[0062] The above are only specific embodiments of the
present disclosure, the protection scope of the present
disclosure is not limited thereto, any person skilled in the
art can easily think of changes or substitutions within the
technical scope disclosed by the present disclosure, and
they shall be covered by the protection scope of the
present disclosure. Thus, the protection scope of the
present disclosure shall be subject to the protection
scope of the claims.

Claims

1. A smoke generating device with induction heating at
the front end of a cigarette, comprising: a hollow
heating cup (2), a ferromagnetic heating element (5),
and an induction coil (4);

The hollow heating cup (2) comprises an upper
hollow structure, a lower hollow structure and a
baffle between them, the upper hollow structure
comprises a cigarette accommodating cavity
(13), and the lower hollow structure comprises
a heating body accommodating cavity, the baffle
is provided with a heat collecting hole (21) con-
necting the cigarette accommodating cavity (13)
and the heating body accommodating cavity;
The heating body (5) has a structure that the air
can pass through, the heating body (5) is dis-
posed in the heating body accommodating cav-
ity of the hollow heating cup (2);

The induction coil (4) surrounds the outer wall
of the heating body accommodating cavity of the
hollow heating cup (2) and is connected to a
power source, the heating body accommodating
cavity is connected to the outside air.

2. The smoke generating device of claim 1, wherein
the hollow heating cup (2) has an integrated or a split
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structure.

The smoke generating device of claim 1, wherein
the upper part of the hollow heating cup (2) has a
hollow tubular structure, and the lower part has a
hollow tubular structure with a top plate (14), and the
top plate serves as the baffle of claim 1, the upper
part and the lower part of the hollow heating cup (2)
are detachably connected.

The smoke generating device of claim 1, wherein
the smoke generating device further comprises: a
shielding ring (6) disposed on the periphery of the
induction coil (4);

The heating element (5) comprises ferromagnetic
bundled metal fibers or porous and foamed solid fer-
romagnetic metal blocks.

The smoke generating device of claim 1, wherein
the smoke generating device further comprises: two
layers of heatinsulation and insulation isolation layer
(7), one layer (7) is wrapped on the outer wall of the
heating body accommodating cavity of the hollow
heating cup (2) surrounded by the induction coil (4),
the other layer (7) wraps the outside of the induction
coil (4), and the induction coil (4) is located between
the two isolation layers (7).

The smoke generating device of claim 1, wherein
the upper hollow structure of the hollow heating cup
(2) is provided with a hollow heat equalizer (3) with
a top plate, and a plurality of heat equalizing holes
(31) are provided on the top plate, the hollow struc-
ture inside the hollow heat equalizer (3) is a heat
equalizing cavity (32), and the hollow heat equalizer
(3) is disposed at the lower part of the cigarette ac-
commodating cavity (13), the heat equalizing cavity
(32) is connected to the cigarette accommodating
cavity (13) through the heat equalizing hole (31), and
the heat equalizing cavity (32) is connected to the
heating body accommodating cavity through the
heat collecting hole (21).

The smoke generating device of claim 1, wherein
the smoke generating device further comprises: a
temperature sensor (8) implanted in the heating el-
ement (5).

The smoke generating device of claim 1, wherein
the smoke generating device further comprises: a
heat shielding ring (10), and a hollow base (11);

Wherein, the heat shielding ring (10) is disposed at
the lower end of the heating body (5), the upper end
of the heat shielding ring abuts against the heating
body (5), and its lower end abuts against the hollow
base (11), the heat shielding ring (10) and the hollow
structure inside the hollow base (11) are connected
to the outside air and the heating body accommo-
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10.

dating cavity.

The smoke generating device of claim 1, wherein
the heating element (5) has an axial airflow channel
inside.

The smoke generating device of claim 6, wherein
the heat equalizing holes (31) are evenly distributed
in the circumferential direction on the top plate of the
heat equalizer (3).
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