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(54) CARTRIDGE LOADING METHOD

(57) A method for assembling a cartridge is provided.
The method for assembling the cartridge includes the
following. Multiple outer tubes (10) are provided, where
each of the multiple outer tubes (10) has a sealing portion
(20) at a first end (11) of a corresponding outer tube (10).
Tobacco (30) is loaded from a second end (12) of the
outer tube (10), where the second end (12) is opposite to
the first end (11). A closed end (41) of a cooling tube (40)
is identified, and the cooling tube (40) is mounted into the
outer tube (10) from the second end (12) to make the
closed end (41) adjacent to the tobacco (30), where the
cooling tube (40) has the closed end (41) and an open
end (42) opposite to the closed end (41). A filter member
(50) is mounted into the outer tube (10) from the second
end (12) to make the filter member (50) adjacent to the
cooling tube (40). A heat-not-burn (HNB) cartridge pre-
pared by the method for assembling the cartridge is of
high quality.
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Description

CROSS-REFERENCE TO RELATED APPLICA-
TION(S)

[0001] This application claims priority to Chinese Pa-
tent Application No. 202210302142.8, filed March 25,
2022, and entitled "METHOD FOR ASSEMBLING CAR-
TRIDGE", the entire disclosure of which is hereby incor-
porated by reference.

TECHNICAL FIELD

[0002] This application relates to the field of e-cigarette
preparation, in particular, to a method for assembling a
cartridge.

BACKGROUND

[0003] With the development of technology, heat-not-
burn (HNB) cartridge has been increasingly used among
users. In the process of preparing the HNB cartridge by
means of assembling, for a cooling tube that is sealed at
one end, an unsealed end of the cooling tube may be
adjacent to the tobacco, resulting in that the tobacco in
the HNB cartridge may fall into the cooling tube. In this
case, the use of the HNB cartridge may be affected, and
thus the HNB cartridge is of poor quality.

SUMMARY

[0004] Embodiments of the disclosure provide a meth-
od for assembling a cartridge. The method for assem-
bling the cartridge includes the following. Multiple outer
tubes are provided, where each of the multiple outer
tubes has a sealing portion at a first end of a correspond-
ing outer tube. Tobacco is loaded from a second end of
the outer tube, where the second end is opposite to the
first end. A closed end of a cooling tube is identified, and
the cooling tube is mounted into the outer tube from the
second end to make the closed end adjacent to the
tobacco, where the cooling tube has the closed end
and an open end opposite to the closed end. A filter
member is mounted into the outer tube from the second
end to make the filter member adjacent to the cooling
tube.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] In order to describe technical solutions in em-
bodiments of the disclosure more clearly, the following
will give an introduction to the accompanying drawings
required for describing the embodiments.

FIG. 1 is a flowchart of a method for assembling a
cartridge provided in an embodiment of the disclo-
sure.
FIG. 2 is a schematic structural view of a cooling tube

in the method for assembling the cartridge provided
in the embodiment of FIG. 1.
FIG. 3 is a schematic view of assembling the car-
tridge in the method for assembling the cartridge
provided in the embodiment of FIG. 1.
FIG. 4 is a flowchart of assembling the cooling tube in
the method for assembling the cartridge provided in
the embodiment of FIG. 1.
FIG. 5 is a schematic view of assembling the cooling
tube in the method for assembling the cartridge
provided in the embodiment of FIG. 4.
FIG. 6 is a flowchart of identifying an orientation of an
open end of the cooling tube in the method for
assembling the cartridge provided in the embodi-
ment of FIG. 4.
FIG. 7 is a flowchart of sealing an outer tube in the
method for assembling the cartridge provided in the
embodiment of FIG. 1.
FIG. 8 is a flowchart of assembling a filter member in
the method for assembling the cartridge provided in
the embodiment of FIG. 1.
FIG. 9 is a schematic view of assembling the filter
member in the method for assembling the cartridge
provided in the embodiment of FIG. 8.
FIG. 10 is a flowchart of an assembling position of the
filter member in the method for assembling the car-
tridge provided in the embodiment of FIG. 9.
FIG. 11 is a flowchart of packing and testing the
cartridge in the method for assembling the cartridge
provided in the embodiment of FIG. 1.
FIG. 12 is a schematic structural view of the cartridge
in the method for assembling the cartridge provided
in the embodiment of FIG. 11.
FIG. 13 is a partially enlarged view of the cartridge
provided in the embodiment of FIG. 12 at portion I.
FIG. 14 is a flowchart of transporting the outer tube in
a preset direction in the method for assembling the
cartridge provided in the embodiment of FIG. 11.
FIG. 15 is a flowchart of testing multiple cartridges in
the method for assembling the cartridge provided in
the embodiment of FIG. 11.

DETAILED DESCRIPTION

[0006] Embodiments of the disclosure provide a meth-
od for assembling a cartridge. The method for assem-
bling the cartridge includes the following. Multiple outer
tubes are provided, where each of the multiple outer
tubes has a sealing portion at a first end of a correspond-
ing outer tube. Tobacco is loaded from a second end of
the outer tube, where the second end is opposite to the
first end. A closed end of a cooling tube is identified, and
the cooling tube is mounted into the outer tube from the
second end to make the closed end adjacent to the
tobacco, where the cooling tube has the closed end
and an open end opposite to the closed end. A filter
member is mounted into the outer tube from the second
end to make the filter member adjacent to the cooling
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tube.
[0007] In an embodiment, the closed end of the cooling
tube is identified, and the cooling tube is mounted into the
outer tube from the second end to make the closed end
adjacent to the tobacco as follows. Multiple cooling tubes
are transported in a preset direction. Orientation of the
open end of each of the multiple cooling tubes is identi-
fied. When an open end of a cooling tube faces towards
the preset direction, the cooling tube is reversed to make
a closed end of the cooling tube face towards the preset
direction after reversing. The multiple cooling tubes are
transported to positions of the multiple outer tubes, where
the closed end of each of the multiple cooling tubes is
closer to the second end than the open end. The cooling
tube is mounted into the outer tube from the second end.
[0008] In an embodiment, the orientation of the open
end of each of the multiple cooling tubes is identified as
follows. The orientation of the open end of each of the
multiple cooling tubes is identified for multiple times dur-
ing transportation of the multiple cooling tubes.
[0009] In an embodiment, the multiple outer tubes are
provided as follows. An adhesive is applied to the first end
of each of the multiple outer tubes. A sealing member is
attached to the first end of each of the multiple outer
tubes. A position where the sealing member is attached
to the first end of each of the multiple outer tubes is heated
and pressurized. The sealing member is cut along an
outer contour of each of the multiple outer tubes to form
the sealing portion that seals the first end of each of the
multiple outer tubes.
[0010] In an embodiment, a duration t for heating the
position where the sealing member is attached to the first
end of each of the multiple outer tubes satisfies 5s≤ t≤8s,
a temperatureT for heating the position where the sealing
member is attached to the first end of each of the multiple
outer tubes satisfies 120°C≤T≤200°C, and a pressureP
applied to the outer tube satisfies 100Pa ≤ P ≤ 300Pa.
[0011] In an embodiment, the filter member is mounted
into the outer tube from the second end to make the filter
member adjacent to the cooling tube as follows. Multiple
filter members are provided. The multiple filter members
are transported to positions of the multiple outer tubes,
where a center of a filter member is aligned with the outer
tube and is adjacent to the second end. The filter member
is mounted into the outer tube from the second end.
[0012] In an embodiment, the filter member is mounted
into the outer tube from the second end as follows. The
filter member is mounted into the outer tube from the
second end, where one end of the filter member away
from the cooling tube is flush with the second end.
[0013] In an embodiment, after the filter member is
mounted into the outer tube from the second end to make
the filter member adjacent to the cooling tube, the method
for assembling the cartridge further includes the follow-
ing. The multiple outer tubes are transported in a preset
direction. An outer surface of each of the multiple outer
tubes is wrapped with a packaging member to form multi-
ple cartridges. The multiple cartridges are tested. The

multiple cartridges are accommodated after testing.
[0014] In an embodiment, the multiple outer tubes are
transported in a preset direction as follows. The multiple
outer tubes are transported in a first direction, where a
length direction of the outer tube is consistent with the first
direction. A transportation direction of the multiple outer
tubes is changed to transport the multiple outer tubes in
the preset direction, where the length direction of the
outer tube is perpendicular to the preset direction.
[0015] In an embodiment, the multiple cartridges are
tested as follows. The multiple cartridges are transported
in sequence to a testing point. A peripheral side, an inner
part, and two opposite ends of each of the multiple
cartridges are tested. A cartridge that is unqualified for
testing is eliminated.
[0016] In an embodiment, a material of the sealing
portion includes at least one of: silk tissue paper of 10
g/m2 ~ 50 g/m2, high permeability paper of 10 g/m2 ~ 50
g/m2, or butter paper of 45 g/m2 ~ 105 g/m2.
[0017] In an embodiment, a ventilation sealing portion
is disposed at the closed end, and a material of the
ventilation sealing portion includes at least one of: silk
tissue paper of 10 g/m2 ~ 50 g/m2, high permeability
paper of 10 g/m2 ~ 50 g/m2, or butter paper of 45 g/m2

~ 105 g/m2.
[0018] In an embodiment, the ventilation sealing por-
tion defines one or more through holes.
[0019] In an embodiment, the closed end is identified
through visual identification, touch identification, or infra-
red sensing identification.
[0020] In an embodiment, the closed end abuts against
the tobacco.
[0021] In an embodiment, the closed end is spaced
apart from the tobacco.
[0022] In an embodiment, one end of the filter member
away from the second end is spaced apart from the open
end.
[0023] In an embodiment, one end of the filter member
away from the second end abuts against the open end.
[0024] In an embodiment, one end of the filter member
away from the second end abuts against the open end
and partially enters the cooling tube through the open
end.
[0025] In an embodiment, the multiple cooling tubes
are transported through at least one of a transporting belt,
a guide rail, a vehicle, or a robotic arm.
[0026] The following will illustrate technical solutions of
embodiments of the disclosure with reference to the
accompanying drawings of embodiments of the disclo-
sure. Apparently, embodiments described herein are
merely someembodiments, rather than all embodiments,
of the disclosure. Based on the embodiments of the
disclosure, all other embodiments obtained by those of
ordinary skill in the art without creative effort shall fall
within the protection scope of the disclosure.
[0027] The terms "first", "second", and the like used in
the specification, the claims, and the accompany draw-
ings of the disclosure are used to distinguish different
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objects rather than describe a particular order. In addi-
tion, the terms "include", "comprise", as well as variations
thereof are intended to cover non-exclusive inclusion.
For example, a process, a method, a system, a product,
or a device that includes a series of steps or units is not
limited to the listed steps or units, but optionally further
includes an unlisted step or unit, or optionally further
includes another step or unit inherent to the process,
the method, the product, or the device.
[0028] Reference herein to an "embodiment" or "im-
plementation" means particular features, structures, or
characteristics described in connection with embodi-
ments may be included in at least one embodiment of
the present disclosure. The phrase appearing in various
positions in the specification does not necessarily refer to
the same embodiment, nor is it an independent or alter-
native embodiment that is mutually exclusive with other
embodiments. Those of ordinary skill in the art explicitly
and implicitly understand that the embodiments de-
scribed in present disclosure can be combined with other
embodiments.
[0029] Embodiments of the disclosure provide a meth-
od for assembling a cartridge 1. Reference is made to
FIG. 1, FIG. 2, and FIG. 3. FIG. 1 is a flowchart of a
method for assembling a cartridge provided in an embo-
diment of the disclosure. FIG. 2 is a schematic structural
view of a cooling tube in the method for assembling the
cartridge provided in the embodiment of FIG. 1. FIG. 3 is a
schematic view of assembling the cartridge in the method
for assembling the cartridge provided in the embodiment
of FIG. 1. In the embodiment, the method for assembling
the cartridge 1 includes the following. Multiple outer tubes
10 are provided, where each of the multiple outer tubes
10 has a sealing portion 20 at a first end 11 of a corre-
sponding outer tube 10. Tobacco 30 is loaded from a
second end 12 of the outer tube 10, where the second end
12 is opposite to the first end 11. A closed end 41 of a
cooling tube 40 is identified, and the cooling tube 40 is
mounted into the outer tube 10 from the second end 12 to
make the closed end 41 adjacent to the tobacco 30,
where the cooling tube 40 has the closed end 41 and
an open end 42 opposite to the closed end 41. A filter
member 50 is mounted into the outer tube 10 from the
second end 12 to make the filter member 50 adjacent to
the cooling tube 40.
[0030] In the embodiment, the method for assembling
the cartridge 1 is used in the production of the cartridge 1.
Specifically, the method for assembling the cartridge 1
includes operations at S1, S2, S3, and S4. Detailed
description of the operations at S1, S2, S3, and S4 will
be made in the following.
[0031] At S1, multiple outer tubes 10 are provided.
[0032] In the embodiment, each of the multiple outer
tubes 10 has the sealing portion 20 at the first end 11. The
sealing portion 20 is used to seal the first end 11 of the
outer tube 10, and the sealing portion 20 is made of food-
grade material. For example, the material of the sealing
portion 20 includes at least one of: silk tissue paper of 10

g/m2 ~ 50 g/m2, high permeability paper of 10 g/m2 ~ 50
g/m2, or butter paper of 45 g/m2 ~ 105 g/m2. For a user of
the cartridge 1, the first end 11 of the outer tube 10 is one
end away from the lip of the user, and the second end 12
of the outer tube 10 opposite to the first end 11 is one end
close to the lip of the user. Each of the multiple outer tubes
10 is placed vertically, with the first end 11 facing down-
wards. That is, the second end 12 of each of the multiple
outer tubes 10 is on top of the first end 11.
[0033] In the embodiment, for example, the multiple
outer tubes 10 may be carried by a carrier assembly with
multiple carrier holes. Specifically, the multiple outer
tubes 10 are disposed in the multiple carrier holes, and
one outer tube 10 is correspondingly disposed in one
carrier hole, so that the carrier assembly can carry the
multiple outer tubes 10 at the same time, thereby improv-
ing the efficiency of assembling the cartridge 1.
[0034] At S2, tobacco 30 is loaded from a second end
12 of the outer tube 10, where the second end 12 is
opposite to the first end 11.
[0035] In the embodiment, the tobacco 30 may be in a
shape of, but not limited to a granule, a strip, or a block.
The tobacco 30 may enter the outer tube 10 from the
second end 12, by means of at least one of, but not limited
to, gravity of the tobacco 30 or an external force. The
tobacco 30 will abut a surface of the sealing portion 20
facing towards the second end 12.
[0036] At S3, a closed end 41 of a cooling tube 40 is
identified, and the cooling tube 40 is mounted into the
outer tube 10 from the second end 12 to make the closed
end 41 adjacent to the tobacco 30.
[0037] In the embodiment, the cooling tube 40 has the
closed end 41 and an open end 42 opposite to the closed
end 41.Aventilation sealing portion 43 is disposed at the
closed end 41, and the ventilation sealing portion 43 is
made of food-grade material. For example, the material
of the ventilation sealing portion 43 includes at least one
of silk tissue paper of10 g/m2 ~ 50 g/m2, highpermeability
paper of 10 g/m2 ~ 50 g/m2, or butter paper of 45 g/m2 ~
105 g/m2. The ventilation sealing portion 43 may define
one or more through holes, so as to increase the air
permeability of the cooling portion. In addition, the inner
diameter of the through hole on the ventilation sealing
portion 43 is smaller than the outer diameter of the
tobacco 30, so as to prevent the tobacco 30 from entering
the cooling tube 40. In this way, the suction effect of the
cartridge 1 will not be affected.
[0038] In the embodiment, the closed end 41 of the
cooling tube 40 may be identified through, but not limited
to, visual identification, touch identification, or infrared
sensing identification, as long as the closed end 41 and
the open end 42 can be distinguished.
[0039] In the embodiment, the cooling tube 40 is
mounted into the outer tube 10 from the second end
12 to make the closed end 41 adjacent to the tobacco
30. The closed end 41 is used to prevent the tobacco30
from entering the cooling tube40. That the tobacco30
enters the cooling tube 40 may result in a sparse dis-
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tribution of the tobacco 30, thereby affecting the heating
effect of the tobacco 30. In addition, by preventing the
tobacco 30 from entering the cooling tube 40, the cooling
effect of the cooling tube 40 may not be affected by the
tobacco 30. In an embodiment, the closed end41 abuts
against the tobacco 30. In another embodiment, the
closed end 41 is spaced apart from the tobacco 30, so
that a moving space may be provided for the tobacco 30
when the cartridge 1 is inserted into a smoking set. In this
way, the tobacco 30 may be prevented from being
pressed, and thus the suction resistance may not in-
crease.
[0040] At S4, a filter member 50 is mounted into the
outer tube 10 from the second end 12 to make the filter
member 50 adjacent to the cooling tube 40.
[0041] In the embodiment, the filtering member 50 is
made of a porous and fluffy material, for example, a
polylactic acid (PLA). The filter member 50 is mounted
into the outer tube 10 from the second end 12 to make the
filter member 50 adjacent to the open end 42 of the
cooling tube 40. In an embodiment, one end of the filter
member 50 away from the second end 12 is spaced apart
from the open end 42. In another embodiment, one end of
the filter member 50 away from the second end 12 abuts
against the open end 42. In another embodiment, one
end of the filter member 50 away from the second end 12
abuts against the open end 42 and partially enters the
cooling tube 40 through the open end 42.
[0042] In the method for assembling the cartridge 1
provided in the disclosure, before the cooling tube 40 is
mounted into the outer tube 10, the closed end 41 of the
cooling tube 40 is identified first, and then the cooling tube
40 is mounted into the outer tube 10 to make the closed
end 41 of the cooling tube 40 adjacent to the tobacco 30.
With the closed end 41, the tobacco 30 may be prevented
from entering the cooling tube 40. Therefore, the tobacco
30 of the cartridge 1 will not fall into the cooling tube 40,
and thus the cartridge 1 is of high quality. In this way, the
HNB cartridge 1 prepared by the method for assembling
the cartridge 1 provided in the disclosure is of high quality.
[0043] Reference is made to FIG. 4 and FIG. 5. FIG. 4 is
a flowchart of assembling the cooling tube in the method
for assembling the cartridge provided in the embodiment
of FIG. 1. FIG. 5 is a schematic view of assembling the
cooling tube in the method for assembling the cartridge
provided in the embodiment of FIG. 4. In the embodiment,
the closed end 41 of the cooling tube 40 is identified, and
the cooling tube 40 is mounted into the outer tube 10 from
the second end 12 to make the closed end 41 adjacent to
the tobacco 30 as follows. Multiple cooling tubes 40 are
transported in a preset direction. Orientation of the open
end 42 of each of the multiple cooling tubes 40 is identi-
fied. When an open end 42 of a cooling tube 40 faces
towards the preset direction, the cooling tube 40 is re-
versed to make a closed end 41 of the cooling tube 40
face towards the preset direction after reversing. The
multiple cooling tubes 40 are transported to positions
of the multiple outer tubes 10, where the closed end 41

of each of the multiple cooling tubes 40 is closer to the
second end 12 than the open end 42. The cooling tube 40
is mounted into the outer tube 10 from the second end 12.
[0044] In the embodiment, by identifying the orienta-
tion of the open end 42 of each of the multiple cooling
tubes 40, it is ensured that the open end 42 of the cooling
tube 40 faces towards the second end 12 of the outer tube
10 and the cooling tube 40 is mounted into the outer tube
10 from the second end 12. Specifically, the method of
assembling the multiple cooling tubes 40 into the multiple
outer tubes 10 includes operations at S31, S32, S33,
S34, and S35. Detailed description of the operations at
S31, S32, S33, S34, and S35 will be made in the follow-
ing.
[0045] At S31, multiple cooling tubes 40 are trans-
ported in a preset direction.
[0046] In the embodiment, the preset direction refers to
a direction in which the multiple cooling tubes 40 are
transported to positions of the multiple outer tubes 10.
The multiple cooling tubes 40 may be transported
through, but not limited to, a transporting belt, a guide
rail, a vehicle, or a robotic arm, as long as the multiple
cooling tubes 40 can be transported in the preset direc-
tion. In addition, the multiple cooling tubes 40 may be
transported through various manners in combination,
such as a transporting belt, a guide rail, a vehicle, or a
robotic arm.
[0047] At S32, orientation of the open end 42 of each of
the multiple cooling tubes 40 is identified.
[0048] In the embodiment, the open end 41 of each of
the multiple cooling tubes 40 may be identified through,
but not limited to, visual identification, touch identifica-
tion, or infrared sensing identification, as long as the
closed end 41 and the open end 42 can be distinguished.
Specifically, the ventilation sealing portion 43 is disposed
at the closed end 41, and no sealing portion is disposed at
the open end 42. By identifying whether there is a sealing
portion at the ends of the cooling tube 40, the closed end
41 and the open end 42 can be distinguished.
[0049] At S33, when an open end42 of a cooling tube
40 faces towards the preset direction, the cooling tube 40
is reversed to make a closed end 41 of the cooling tube 40
face towards the preset direction after reversing.
[0050] In the embodiment, by identifying the open end
42 and the closed end 41 of each of the multiple cooling
tubes 40, the orientation of the open end 42 or the
orientation of the closed end 41 of each of the multiple
cooling tubes 40 are determined. When the cooling tube
40 is transported with the closed end 41 facing towards
the preset direction, the cooling tube 40 continues to be
transported in the preset direction. When the cooling tube
40 is transported with the open end 42 facing towards the
preset direction, the cooling tube 40 is reversed to make
the cooling tube 40 transported with the closed end 41
facing towards the preset direction after reversing.
[0051] At S34, the multiple cooling tubes 40 are trans-
ported to positions of the multiple outer tubes 10, where
the closed end 41 of each of the multiple cooling tubes 40
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is closer to the second end 12 than the open end 42.
[0052] In the embodiment, the multiple cooling tubes
40 are transported to positions of the multiple outer tubes
10, one cooling tube 40 is correspondingly mounted into
one outer tube 10, and the closed end 41 of each of the
multiple cooling tubes 40 is closer to the second end 12
than the open end 42. The multiple cooling tubes 40 may
be transported to positions of the multiple outer tubes 10
through at least one of, but not limited to, a transporting
belt, a guide rail, a vehicle, or a robotic arm, so that the
multiple cooling tubes 40 are correspondingly mounted
into the multiple outer tubes 10. A distance from the
closed end 41 of the cooling tube 40 to the second end
12 of the outer tube 10 is x0, which is taken as an
example.
[0053] At S35, the cooling tube 40 is mounted into the
outer tube 10 from the second end 12.
[0054] In the embodiment, the cooling tube 40 is
mounted into the outer tube 10 from the second end
12. Specifically, by applying an external force to the
cooling tube 40, the cooling tube 40 enters the outer tube
10. The cooling tube 40 is pushed towards the outer tube
10 in a distance of y1 =x0 + x1, so that the cooling tube 40
enters the outer tube 10 and the closed end 41 is adjacent
to the tobacco 30. x1 = L1 - 18mm, where L1 is the length
of the outer tube 10. Specifically, L1 satisfies: 42mm < L1
< 46mm.
[0055] Reference is made to FIG. 6, which is a flow-
chart of identifying an orientation of an open end of the
cooling tube in the method for assembling the cartridge
provided in the embodiment of FIG. 4. In the embodiment,
the orientation of the open end 42 of each of the multiple
cooling tubes 40 is identified as follows. The orientation of
the open end 42 of each of the multiple cooling tubes 40 is
identified for multiple times during transportation of the
multiple cooling tubes 40.
[0056] In the embodiment, that the orientation of the
open end 42 of each of the multiple cooling tubes 40 is
identified, includes operation at S321. Specifically, the
operation at S321 will be described in details.
[0057] At S321, the orientation of the open end 42 of
each of the multiple cooling tubes 40 is identified for
multiple times during transportation of the multiple cool-
ing tubes 40.
[0058] In the embodiment, the orientation of the open
end 42 of each of the multiple cooling tubes 40 may be
identified for, but not limited to, two times, three times, or
more. In this way, the accuracy of identifying the orienta-
tion of the open end 42 of the cooling tube 40 is improved,
thereby reducing the chances of assembling the cooling
tube 40 in a wrong direction, and improving the assem-
bling quality of the cartridge 1.
[0059] Reference is made to FIG. 7, which is a flow-
chart of sealing an outer tube in the method for assem-
bling the cartridge provided in the embodiment of FIG. 1.
In the embodiment, that the multiple outer tubes 10 are
provided as follows. An adhesive is applied to the first end
11 of each of the multiple outer tubes 10. A sealing

member is attached to the first end 11 of each of the
multiple outer tubes 10. A position where the sealing
member is attached to the first end 11 of each of the
multiple outer tubes 10 is heated and pressurized. The
sealing member is cut along an outer contour of each of
the multiple outer tubes 10 to form the sealing portion 20
that seals the first end 11 of each of the multiple outer
tubes 10.
[0060] In the embodiment, the multiple outer tubes 10
need to be sealed, so that the sealing portion 20 is formed
to seal the first end 11. In this way, the multiple outer tubes
10 are available for assembling. Specifically, the process
of sealing the multiple outer tubes 10 includes operations
at S11, S12, S13, and S14. Detailed description of the
operations at S11, S12, S13, and S14 will be made in the
following.
[0061] At S11, an adhesive is applied to the first end 11
of each of the multiple outer tubes 10.
[0062] In the embodiment, an adhesive is applied to the
first end 11 of each of the multiple outer tubes 10, and the
adhesive is a food-grade adhesive, thereby preventing
the adhesive from generating harmful substances when
the adhesive is heated. For example, the adhesive may
be, but is not limited to, food-grade adhesives such as a
glutinous rice glue, a lap glue, a straw glue, a white
emulsion glue, etc. In an embodiment, the first end 11
of each of the multiple outer tubes 10 is placed in an
adhesive, such that the first end 11 of each of the multiple
outer tubes 10 is coated with the adhesive. In another
embodiment, a container storing an adhesive is moved to
the position of the multiple outer tubes 10, such that the
adhesive is in contact with the first end 11 of each of the
multiple outer tubes 10, and the first end 11 of each of the
multiple outer tubes 10 is coated with the adhesive.
[0063] At S12, a sealing member is attached to the first
end 11 of each of the multiple outer tubes 10.
[0064] In the embodiment, the sealing member is at-
tached to the first end 11 of each of the multiple outer
tubes 10, such that the sealing member is adhered to the
first end 11 of each of the multiple outer tubes 10, and the
first end 11 of each of the multiple outer tubes 10 is
sealed. The sealing member is made of food-grade ma-
terial. For example, the material of the sealing member
includes at least one of silk tissue paper of 10 g/m2 ~ 50
g/m2, high permeability paper of 10 g/m2 ~ 50 g/m2, or
butter paper of 45 g/m2 ~ 105 g/m2.
[0065] At S13, a position where the sealing member is
attached to the first end 11 of each of the multiple outer
tubes 10 is heated and pressurized.
[0066] In the embodiment, the position where the seal-
ing member is attached to the first end 11 of each of the
multiple outer tubes 10 is heated and pressurized, so as
to increase the bonding strength between the sealing
member and the first end 11.
[0067] At S14, the sealing member is cut along an outer
contour of each of the multiple outer tubes 10 to form the
sealing portion 20 that seals the first end 11 of each of the
multiple outer tubes 10.
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[0068] In the embodiment, the sealing member is cut
along the outer contour of each of the multiple outer tubes
10. Specifically, in an embodiment, a laser is used to cut
the sealing member along the outer contour of each of the
multiple outer tubes 10 to form the sealing portion 20 that
seals the first end 11 of each of the multiple outer tubes
10. In another embodiment, a cutting tool is used to cut
the sealing member along the outer contour of each of the
multiple outer tubes 10 to form the sealing portion 20 that
seals the first end 11 of each of the multiple outer tubes
10.
[0069] In an embodiment, at S13, a duration t for
heating the position where the sealing member is at-
tached to the first end 11 of each of the multiple outer
tubes 10 satisfies 5s ≤ t ≤ 8s, a temperature T for heating
the position where the sealing member is attached to the
first end 11 of each of the multiple outer tubes 10 satisfies
120°C ≤ T ≤ 200°C, and a pressureP applied to the outer
tube 10 satisfies 100Pa ≤ P ≤ 300Pa.
[0070] In the embodiment, the adhesive is a viscous
solid-liquid mixture at normal atmospheric temperature.
When the first end 11 coated with the adhesive is at-
tached to the sealing member at normal atmospheric
temperature, and the first end 11 cannot be firmly ad-
hered to the sealing member. In the embodiment, the
position where the sealing member is attached to the first
end 11 is heated, so that the adhesive at the position
where the sealing member is attached to the first end 11 is
completely melted and the water inside the adhesive is
evaporated, thereby improving the adhesive strength of
the adhesive. In addition, by heating the position where
the sealing member is attached to the first end 11, off-
odor of the adhesive is released. In this way, when the
position where the sealing member is attached to the first
end 11 is heated again, there will be no off-odor released
from the adhesive. In addition, the position where the
sealing member is attached to the first end 11 is pressur-
ized, so that the sealing member can be attached to the
first end 11 more tightly. After the position where the
sealing member is attached to the first end 11 is cooled,
the adhesive is cured and can fixedly connect the first end
11 and the sealing member due to water evaporation.
After the adhesive being heated and the position where
the sealing member is attached to the first end 11 being
pressurized, the first end 11 is attached to the sealing
member more tightly, and the bonding between the first
end 11 and the sealing member becomes stronger. Spe-
cifically, for example, the heating duration t for attaching
the first end 11 and the seal satisfies: 5s ≤ t ≤ 8s, the
temperature T satisfies: 120°C ≤ T ≤ 200°C, and the
pressure P applied to the outer tube 10 satisfies:
100Pa ≤ P ≤ 300Pa. Excessively long heating duration,
excessively high heating temperature, and excessively
high pressure are improper, otherwise damage to the
outer tube 10 and the sealing member may be caused.
Excessively short heating duration, excessively low heat-
ing temperature, and excessively low pressure are im-
proper, otherwise the first end 11 may be unfirmly ad-

hered to the sealing member.
[0071] Reference is made to FIG. 8 and FIG. 9. FIG. 8 is
a flowchart of assembling a filter member in the method
for assembling the cartridge provided in the embodiment
of FIG. 1. FIG. 9 is a schematic view of assembling the
filter member in the method for assembling the cartridge
provided in the embodiment of FIG. 8. In the embodiment,
that the filter member 50 is mounted into the outer tube 10
from the second end 12 to make the filter member 50
adjacent to the cooling tube 40 as follows. Multiple filter
members 50 are provided. The multiple filter members 50
are transported to positions of the multiple outer tubes 10,
where a center of a filter member 50 is aligned with the
outer tube 10 and is adjacent to the second end 12. The
filter member 50 is mounted into the outer tube 10 from
the second end 12.
[0072] In the embodiment, the process of assembling
the filter member 50 to the outer tube 10 includes opera-
tions at S41, S42, and S43. Detailed description of the
operations at S41, S42, and S43 will be made in the
following.
[0073] At S41, multiple filter members 50 are provided.
[0074] In the embodiment, the outer diameter of the
filter member 50 is larger than the inner diameter of the
outer tube 10. Specifically, the inner diameter of the outer
tube 10 is d0, where d0 satisfies 6.4mm ≤ d0 ≤ 6.65mm,
and the outer diameter of the filter member 50 is d1,
where d1 satisfies 6.5mm ≤ d1 ≤ 7mm.
[0075] At S42, the multiple filter members 50 are trans-
ported to positions of the multiple outer tubes 10, where a
center of a filter member 50 is aligned with the outer tube
10 and is adjacent to the second end 12.
[0076] In the embodiment, the multiple cooling tubes
40 may be transported to positions of the multiple outer
tubes 10 through at least one of, but not limited to, a
transporting belt, a guide rail, a vehicle, or a robotic arm.
The center of the filter member 50 is aligned with the outer
tube 10, thereby improving the accuracy of assembling
the filter member 50.
[0077] At S43, the filter member 50 is mounted into the
outer tube 10 from the second end 12.
[0078] In the embodiment, the filter member 50 is made
of a porous and fluffy material, for example, a PLA, such
that the filter member 50 may be compressed when
subjected to a force. With the material property of the
filter member 50, the filter member 50 may be mounted
into the outer tube 10 from the second end 12 by applying
an external force to the filter member 50. Although the
outer diameter of the filter member 50 is larger than the
inner diameter of the outer tube 10, the filter member 50
can still be mounted into the outer tube 10 when an
external force is applied to the filter member 50. After
the filter member 50 enters the outer tube 10, the filter
member 50 is tightly fitted with the outer tube 10 by self-
expanding, so as to seal the second end 12.
[0079] Reference is made to FIG. 9 and FIG. 10. FIG 10
is a flowchart of an assembling position of the filter
member in the method for assembling the cartridge pro-
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vided in the embodiment of FIG. 9. In the embodiment,
that the filter member 50 is mounted into the outer tube 10
from the second end 12 as follows. The filter member 50
is mounted into the outer tube 10 from the second end 12,
where one end of the filter member 50 away from the
cooling tube 40 is flush with the second end 12.
[0080] In the embodiment, that the filter member 50 is
mounted into the outer tube 10 from the second end 12,
includes operation at S431. Detailed description of the
operation at S431 will be made in the following.
[0081] At S431, the filter member 50 is mounted into
the outer tube 10 from the second end 12, where one end
of the filter member 50 away from the cooling tube 40 is
flush with the second end 12.
[0082] At the operation at S42, when the center of the
filter member 50 is aligned with the outer tube 10, a
distance from one end of the filter member 50 adjacent
to the second end 12 to the second end 12 is, for example,
x2. The filter member 50 is pushed towards the outer tube
10 in a distance of y2, and y2 = x2 + L2. L2 is the length of
the filter member 50, specifically, L2 satisfies 8mm ≤ L2 ≤
10mm. Therefore, by controlling the distance of pushing
the filter member 50, one end of the filter member 50
away from the cooling tube 40 is ensured to be flush with
the second end 12 after the filter member 50 is mounted
into the outer tube 10.
[0083] Reference is made to FIG. 11, FIG. 12, and FIG.
13. FIG. 11 is a flowchart of packing and testing the
cartridge in the method for assembling the cartridge
provided in the embodiment of FIG. 1. FIG. 12 is a
schematic structural view of the cartridge in the method
for assembling the cartridge provided in the embodiment
of FIG. 11. FIG. 13 is a partially enlarged view of the
cartridge provided in the embodiment of FIG. 12 at por-
tion I. In the embodiment, after the filter member 50 is
mounted into the outer tube 10 from the second end 12 to
make the filter member 50 adjacent to the cooling tube
40, the method for assembling the cartridge 1 further
includes the following. The multiple outer tubes 10 are
transported in a preset direction. An outer surface of each
of the multiple outer tubes 10 is wrapped with a packaging
member 60 to form multiple cartridges 1. The multiple
cartridges 1 are tested. The multiple cartridges 1 are
accommodated after testing.
[0084] In the embodiment, after completing the opera-
tion at S4, each of the multiple outer tubes 10 is wrapped
to form the multiple cartridges 1, and then the multiple
cartridges 1 are tested to ensure the production quality of
the multiple cartridges 1. Specifically, after the filter mem-
ber 50 is mounted into the outer tube 10 from the second
end 12 to make the filter member 50 adjacent to the
cooling tube 40, the method for assembling the cartridge
1 further includes operations at S5, S6, S7, and S8.
Detailed description of the operations at S5, S6, S7,
and S8 will be made in the following.
[0085] At S5, the multiple outer tubes 10 are trans-
ported in a preset direction.
[0086] In the embodiment, the preset direction refers to

a direction in which the multiple outer tubes 10 are
transported to positions where the multiple outer tubes
10 are wrapped. The multiple outer tubes 40 may be
transported through, but not limited to, a transporting belt,
a guide rail, a vehicle, or a robotic arm.
[0087] At S6, an outer surface of each of the multiple
outer tubes 10 is wrapped with a packaging member 60 to
form multiple cartridges 1.
[0088] In the embodiment, the outer surface of each of
the multiple outer tubes 10 is wrapped with the packaging
member 60 to form the multiple cartridges 1. The packa-
ging member 60 is made of food-grade material, so that
the packaging member 60 may be prevented from gen-
erating toxic substances when the packaging member 60
is heated. Specifically, the packaging member 60 may be,
but is not limited to, tipping paper of 32 g/m2 ~ 40 g/m2. A
surface of the packaging member 60 that is attached to
the outer tube 10 is coated with glue, so that the packa-
ging member 60 is able to package the outer tube 10. The
packaging member 60 wraps the outer tube 10, and can
cover the dirt and creases on an outer surface of the outer
tube 10.
[0089] At S7, the multiple cartridges 1 are tested.
[0090] In the embodiment, the multiple cartridges 1
may be tested through, but not limited to, visual detection
or infrared detection. Specifically, whether the first end 11
of the outer tube 10 is sealed will be tested, whether the
filter member 50 is intact will be tested, whether a rim of
the packaging member 60 and the adhesion of the packa-
ging member 60 are fine will be tested, whether the outer
surface of the packaging member 60 is contaminated will
be tested, whether the tobacco 30 is loaded in the car-
tridge 1 will be tested, and whether the orientation of the
cooling tube 40 is correct will be tested, etc.
[0091] At S8, the multiple cartridges 1 are accommo-
dated after testing.
[0092] In the embodiment, those qualified cartridges 1
are accommodated. It is to be noted that, the qualified
cartridge 1 means that the cartridge 1 tested in operation
S7 is in good condition in terms of all the criteria. Speci-
fically, the first end 11 of the outer tube 10 is sealed, the
filter member 50 is intact, the rim of the packaging mem-
ber 60 and the adhesion of the packaging member 60 are
fine, the outer surface of the packaging member 60 is not
contaminated, the tobacco 30 is loaded in the cartridge 1,
and the orientation of the cooling tube 40 is correct.
[0093] Reference is made to FIG. 14, which is a flow-
chart of transporting the outer tube in a preset direction in
the method for assembling the cartridge provided in the
embodiment of FIG. 11. In the embodiment, the multiple
outer tubes 10 are transported in a preset direction as
follows. The multiple outer tubes 10 are transported in a
first direction, where a length direction of the outer tube
10 is consistent with the first direction. A transportation
direction of the multiple outer tubes 10 is changed to
transport the multiple outer tubes 10 in the preset direc-
tion, where the length direction of the outer tube 10 is
perpendicular to the preset direction.
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[0094] In the above embodiment, operation at S5 spe-
cifically includes operations at S51 and S52. In the em-
bodiment, detailed description of the operations at S51
and S52 will be made in the following.
[0095] At S5 1, the multiple outer tubes 10 are trans-
ported in a first direction.
[0096] In the embodiment, a length direction of the
outer tube 10 is consistent with the first direction. In
the embodiment, the multiple outer tubes 10 are trans-
ported using a first transporting belt.
[0097] At S52, a transportation direction of the multiple
outer tubes 10 is changed to transport the multiple outer
tubes 10 in the preset direction.
[0098] In the embodiment, the length direction of the
outer tube 10 is perpendicular to the preset direction, so
as to package the outer tube 10 with the packaging
member 60. In the embodiment, the multiple outer tubes
10 are transported using a second transporting belt, and
the transportation direction of the second transporting
belt is perpendicular to the direction of the first transport-
ing belt. In the embodiment, the multiple outer tubes 10
are transferred from the first transporting belt to the
second transporting belt, and thus the transportation
direction of the multiple outer tubes 10 is changed. For
example, the multiple outer tubes 10 may be transferred
from the first transporting belt to the second transporting
belt through manners such as, but not limited to, gripping
by a mechanical arm, sucking by a suction device, or
pushing by a push rod structure.
[0099] Reference is made to FIG. 15, which is a flow-
chart of testing multiple cartridges in the method for
assembling the cartridge provided in the embodiment
of FIG. 11. In the embodiment, the multiple cartridges 1
are tested as follows. The multiple cartridges 1 are
transported in sequence to a testing point. A peripheral
side, an inner part, and two opposite ends of each of the
multiple cartridges 1 are tested. A cartridge 1 that is
unqualified for testing is eliminated.
[0100] In the embodiment, the above operation at S7
specifically includes operations at S71, S72, and S73.
Detailed description of the operations at S71, S72, and
S73 will be made in the following.
[0101] At S71, the multiple cartridges 1 are transported
in sequence to a testing point.
[0102] In the embodiment, the multiple cartridges 1 are
transported in sequence to the testing point, so that the
multiple cartridges 1 may be tested in the testing point.
[0103] At S72, a peripheral side, an inner part, and two
opposite ends of each of the multiple cartridges 1 are
tested.
[0104] In the embodiment, the peripheral side, the
inner part, and two opposite ends of each of the multiple
cartridges 1 are tested, so as to test whether the cartridge
1 is qualified. Specifically, whether the first end 11 of the
outer tube 10 is sealed will be tested, whether the filter
member 50 is intact will be tested, whether a rim of the
packaging member 60 and the adhesion of the packaging
member 60 are fine will be tested, whether the outer

surface of the packaging member 60 is contaminated
will be tested, whether the tobacco 30 is loaded in the
cartridge 1 will be tested, and whether the orientation of
the cooling tube 40 is correct will be tested, etc.
[0105] At S73, a cartridge 1 that is unqualified for
testing is eliminated.
[0106] In the embodiment, among the multiple car-
tridges 1, a cartridge 1 that is unqualified for testing is
eliminated. A cartridge 1 that is unqualified for testing is
eliminated through manners such as, but not limited to,
gripping by a mechanical arm, sucking by a suction
device, or pushing by a push rod structure.
[0107] While the embodiments of the disclosure have
been illustrated and described above, it is to be under-
stood that the above embodiments are exemplary and
not to be construed as limitations to the present disclo-
sure. Those of ordinary skills in the art can make
changes, modifications, substitutions, and variations to
the embodiments without departing from the scope of the
present disclosure, and these improvements and polish-
ing shall fall within the protection scope of the disclosure.

Claims

1. A method for assembling a cartridge, comprising:

providing a plurality of outer tubes, wherein each
of the plurality of outer tubes has a sealing
portion at a first end of a corresponding outer
tube;
loading tobacco from a second end of the outer
tube, wherein the second end is opposite to the
first end;
identifying a closed end of a cooling tube, and
mounting the cooling tube into the outer tube
from the second end to make the closed end
adjacent to the tobacco, wherein the cooling
tube has the closed end and an open end op-
posite to the closed end; and
mounting a filter member into the outer tube from
the second end to make the filter member ad-
jacent to the cooling tube.

2. The method for assembling the cartridge of claim 1,
wherein identifying the closed end of the cooling
tube, and mounting the cooling tube into the outer
tube from the second end to make the closed end
adjacent to the tobacco, comprises:

transporting a plurality of cooling tubes in a
preset direction;
identifying orientation of the open end of each of
the plurality of cooling tubes;
reversing a cooling tube to make a closed end of
the cooling tube face towards the preset direc-
tion after reversing in response to an open end of
the cooling tube facing towards the preset direc-
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tion;
transporting the plurality of cooling tubes to po-
sitions of the plurality of outer tubes, wherein the
closed end of each of the plurality of cooling
tubes is closer to the second end than the open
end; and
mounting the cooling tube into the outer tube
from the second end.

3. The method for assembling the cartridge of claim 2,
wherein identifying the orientation of the open end of
each of the plurality of cooling tubes, comprises:
identifying the orientation of the open end of each of
the plurality of cooling tubes for a plurality of times
during transportation of the plurality of cooling tubes.

4. The method for assembling the cartridge of claim 1,
wherein providing the plurality of outer tubes, com-
prises:

applying an adhesive to the first end of each of
the plurality of outer tubes;
attaching a sealing member to the first end of
each of the plurality of outer tubes;
heating and pressurizing a position where the
sealing member is attached to the first end of
each of the plurality of outer tubes; and
cutting the sealing member along an outer con-
tour of each of the plurality of outer tubes to form
the sealing portion that seals the first end of each
of the plurality of outer tubes.

5. The method for assembling the cartridge of claim 4,
wherein a duration t for heating the position where
the sealing member is attached to the first end of
each of the plurality of outer tubes satisfies 5s≤ t≤8s,
a temperature T for heating the position where the
sealing member is attached to the first end of each of
the plurality of outer tubes satisfies 120°C ≤ T ≤
200°C, and a pressure P applied to the outer tube
satisfies 100Pa ≤ P ≤ 300Pa.

6. The method for assembling the cartridge of claim 1,
wherein mounting the filter member into the outer
tube from the second end to make the filter member
adjacent to the cooling tube, comprises:

providing a plurality of filter members;
transporting the plurality of filter members to
positions of the plurality of outer tubes, wherein
a center of a filter member is aligned with the
outer tube and is adjacent to the second end;
and
mounting the filter member into the outer tube
from the second end.

7. The method for assembling the cartridge of claim 6,
wherein mounting the filter member into the outer

tube from the second end, comprises:
mounting the filter member into the outer tube from
the second end, wherein one end of the filter member
away from the cooling tube is flush with the second
end.

8. The method for assembling the cartridge of claim 1,
wherein after mounting the filter member into the
outer tube from the second end to make the filter
member adjacent to the cooling tube, the method
further comprises:

transporting the plurality of outer tubes in a pre-
set direction;
wrapping an outer surface of each of the plurality
of outer tubes with a packaging member to form
a plurality of cartridges;
testing the plurality of cartridges; and
accommodating the plurality of cartridges after
testing.

9. The method for assembling the cartridge of claim 8,
wherein transporting the plurality of outer tubes in the
preset direction, comprises:

transporting the plurality of outer tubes in a first
direction, wherein a length direction of the outer
tube is consistent with the first direction; and
changing a transportation direction of the plur-
ality of outer tubes to transport the plurality of
outer tubes in the preset direction, wherein the
length direction of the outer tube is perpendicu-
lar to the preset direction.

10. The method for assembling the cartridge of claim 8,
wherein testing the plurality of cartridges, comprises:

transporting the plurality of cartridges in se-
quence to a testing point;
testing a peripheral side, an inner part, and two
opposite ends of each of the plurality of car-
tridges; and
eliminating a cartridge that is unqualified for
testing.

11. The method for assembling the cartridge of claim 1,
wherein a material of the sealing portion comprises
at least one of: silk tissue paper of 10 g/m2 ~ 50 g/m2,
high permeability paper of 10 g/m2 ~ 50 g/m2, or
butter paper of 45g/m2 ~ 105 g/m2.

12. The method for assembling the cartridge of claim 1,
wherein a ventilation sealing portion is disposed at
the closed end, and a material of the ventilation
sealing portion comprises at least one of: silk tissue
paper of 10 g/m2 ~ 50 g/m2, high permeability paper
of 10 g/m2 ~ 50 g/m2, or butter paper of 45 g/m2 ~ 105
g/m2.
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13. The method for assembling the cartridge of claim 12,
wherein the ventilation sealing portion defines one or
more through holes.

14. The method for assembling the cartridge of claim 1,
wherein the closed end is identified through visual
identification, touch identification, or infrared sen-
sing identification.

15. The method for assembling the cartridge of claim 1,
wherein the closed end abuts against the tobacco.

16. The method for assembling the cartridge of claim 1,
wherein the closed end is spaced apart from the
tobacco.

17. The method for assembling the cartridge of claim 1,
wherein one end of the filter member away from the
second end is spaced apart from the open end.

18. The method for assembling the cartridge of claim 1,
wherein one end of the filter member away from the
second end abuts against the open end.

19. The method for assembling the cartridge of claim 1,
wherein one end of the filter member away from the
second end abuts against the open end and partially
enters the cooling tube through the open end.

20. The method for assembling the cartridge of claim 3,
wherein the plurality of cooling tubes are transported
through at least one of a transporting belt, a guide
rail, a vehicle, or a robotic arm.
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