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LIQUID SUPPLY WITH SPIRAL CONTAINER

FIELD OF INVENTION
The present invention relates generally to electronic smoking devices and in particular electronic

cigarettes.

BACKGROUND OF THE INVENTION
An electronic smoking device, such as an electronic cigarette (e-cigarette), typicallyhas a housing

accommodating an electric power source (e.g. a single use or rechargeable battery, electrical
plug, or other power source), and an electrically operable atomizer. The atomizer vaporizes or
atomizes liquid supplied from a reservoir or liquid supply and provides vaporized or atomized
liquid as an aerosol. Control electronics control the activation of the atomizer. In someelectronic
cigarettes, an airflow sensor is provided within the electronic smoking device which detects a user
puffing on the device (e.g., by sensing an under-pressure or an air flow pattern through the
device). The airflow sensor indicates or signals the puff to the control electronics to power up the
device and generate vapor. |n other e-cigarettes, a switch is used to power up the e-cigarette to

generate a puff of vapor.

In certain electronic cigarettes, the Liquid supply is provided bya tubular body containingliquid
holding material such as natural fiber, artificial fiber or foam metal or foamed ceramicmaterial, or
acombination of themfor holding liquid. Manye-cigarettes which have a central passage for the
aerosol to flow to the inhalation port so as to be delivered to a user. The centralpassagecould be
provided through the liquid holding material. In this case, the liquid holding material is always

exposed to air. Air tends to oxidize the active components in the liquid, especially nicotine .

In many electronic cigarettes, liquid in the liquid holding material cannot be completely consumed
as the wicking effect of the liquid guiding gasketleads in to the atomizer is no longer
sufficienttodraw liquid from the liquid holding material whenfor example, about 10% ~20% percent
of the volume remains in theliquid supply. As a result, there is always a certain amount of unused

liquid in an reservoir.

It is therefore a need in the art for a new reservoir design.

SUMMARY OF THE INVENTION

In accordance with one aspect of the present invention there is provided an electronic cigarette
that comprises a liquid supply having a spiral container. Thespiralcontainerhas an outlet for

directing a liquid held within the container out to the atomizer and at least one inlet sealed by a
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sealing agent to impede movement of the liquid; and an air channel that communicates with the

air inlet and the inhalation port for directing an aerosol generated at the atomizer.

The characteristics, features and advantages of this invention and the manner in which they are
obtained as described above, will become more apparent and be more clearly understood in
connection with the following description of exemplary embodiments, which are explained with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, same element number indicates same element in each of the views:

Figure 1 is a schematic cross-sectional illustration of an exemplary e-cigarette;

Figure 2 is a perspective illustration of a liquid supply with a spiral container,;

Figures 3 is an exemplarycut-off sectional view along line A-A’ of the liquid supply in Figure2;
Figures 3A to 3F are variations of the cut-off sections view of Figure 3;

Figure 4A is a cut-off section view of a liquid supply with a separatespiral container,

Figure 4B is a sectional view of an alternative design with the spiralcontainer alongside of the air
channel;

Figure 5 is a sectional schematic view of anelectronic cigarette having a liquid supply with a spiral
container.

Figures 6A to 6C are exemplary states during operation of the electronic cigarette illustrated in
Figure 5;

Figure 7 is a cut- off sectional view of a liquid supply with a spiral container and a center passage
and a atomizer arranged in the center passage;

Figure 8 is a cut-off sectional view of a liquid supply with a spiral container having two
compartments;

Figures 9A and 9B are cut-off sectional views of a liquid supply having two spiral containers with

different outlet arrangements .

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As is shown in Figure 1, an e-cigarette 10 typicallyhasa housing comprising a cylindrical hollow
tube having an end cap 16. The cylindrical hollow tube may be single piece or a multiple piece
tube. In Figure 1, the cylindrical hollow tube is shown as a two piece structure having a battery
portion 12 and an atomizer/liquid reservoir portion 14. Together the battery portion 12 and the
atomizer/liquid reservoir portion 14 form a cylindrical tube which is approximately the same size
and shape as a conventional cigarette, typically about 100 mm with a 7.5 mm diameter, although

lengths may range from 70 to 150 or 180 mm, and diameters from 5 to 20 mm.
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The battery portion12 and atomizer/liquid reservoirportion14 are typically made of steel or
hardwearing plastic and act together with the end caps to provide a housing to contain the
components of the e-cigarette 10. The battery portion 12 and a atomizer/liquid reservoir portion
14 may be configured to fit together by a friction push fit, a snap fit, or a bayonet attachment,
magnetic fit, or screwthreads. The end cap 16 is provided at the front end of the main body 12.
The end cap 16 may be made from translucent plastic or other translucent material to allow an
LED 20 positioned near the end cap to emit light through the end cap. The end cap can be made

of metal or other materials that do not allow light to pass.

An air inlet may be provided in the end cap, at the edge of the inlet next to the cylindrical hollow
tube, anywhere along the length of the cylindrical hollow tube, or at the connection of the battery
portion 12 and the atomizer/liquid reservoir portion 14. Figure 1 shows a pair of air inlets 38
provided at the intersection between the battery portion 12 and the atomizer/liquid reservoir

portion 14.

A battery 18, a light emitting diode (LED) 20, control electronics 22 and optionally an airflow
sensor 24are provided within the cylindrical hollow tube battery portion 12. The battery 18 is
electrically connected to the control electronics 22, which is electrically connected to the LED 20
and the airflow sensor 24. In this example the LED 20is at the front end of the main body 12,
adjacent to the end cap 16 and the control electronics 22 and airflow sensor 24 are provided in
the central cavity at the other end of the battery 18 adjacent the atomizer/liquid reservoir portion
14.

The airflow sensor 24 acts as a puff detector, detecting a user puffing or sucking on the
mouthpiece portion 14 of the e-cigarette 10. The airflow sensor 24 can be any suitable sensor for
detecting changes in airflow or air pressure such a microphone switch including a deformable
membrane which is caused to move by variations in air pressure. Alternatively the sensor may

be a Hall element or an electro-mechanical sensor.

The control electronics 22 are also connected to an atomizer 26 . In the example shown, the
atomizer 26 includes a heating coil28 which is wrapped around a wick 30 extending across a
central passage 32 of the atomizer/liquid reservoirportion 14. The coil 28 may be positioned
anywhere in the atomizer and may be transverse or parallel to the liquid reservoir. The wick 30
and heating coil 28 do not completely block the central passage 32. Rather an air gap is provided
on either side of the heating coil 28 enabling air to flow past the heating coil 28 and the wick 30.
The atomizer may alternatively use other forms of heating elements, such as ceramic heaters, or
fiber or mesh material heaters. Nonresistance heating elements such as sonic, piezo and jet

spray may also be used in the atomizer in place of the heating coil.
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Thecentral passage 32 is surrounded by a cylindrical liquid supply34 with the ends of the wick 30
abutting or extending into the liquid supply34. The wick 30 may bea porous material such as a
bundle of fiberglass fibers, with liquid in the liquid supply34 drawn by capillary action from the

ends of the wick 30 towards the central portion of the wick 30 encircled by the heating coil 28.

The liquid supply34 may alternatively include wadding soaked in liquid which encircles the central
passage 32 with the ends of the wick 30 abutting the wadding. In other embodiments the liquid
supply34 may comprise a toroidal cavity arranged to be filled with liquid and with the ends of the

wick 30 extending into the toroidal cavity.

An air inhalation port 36 is provided at the back end of the atomizer/liquid reservoir portion 14
remote from the end cap 16. The inhalation port 36 may be formed from the cylindrical hollow

tube atomizer/liquid reservoir portion 14 or maybe formed in an end cap.

In use, a user sucks on the e-cigarette 10. This causes air to be drawn into the e-cigarette 10 via
one or more air inlets, such as air inlets 38 and to be drawn through the central passage 32
towards the air inhalation port 36. The change in air pressure which arises is detected by the
airflow sensor 24 which generates an electrical signal that is passed to the control electronics 22.
In response to the signal, the control electronics 22 activates the heating coil 28 which causes
liquid present in the wick 30 to be vaporized creating an aerosol (which may comprise gaseous
and liquid components)within the central passage 32. As the user continues to suck on the e-
cigarette 10, this aerosol is drawn throughthe central passage 32 and inhaled by the user. At the
same time the control electronics 22 also activates the LED 20 causing the LED 20 to light up
which is visible via the translucent end cap 16 mimicking the appearance of a glowing ember at
the end of a conventional cigarette. As liquid present in the wick 30 is converted into an aerosol
more liquid is drawn into the wick 30 from the liquid supply34 by capillary action and thus is

available to be converted into an aerosol through subsequent activation of the heating coil 28.

Some e-cigarette are intended to be disposable and the electric power in the battery 18 is
intended to be sufficient to vaporize the liquid contained within the liquid supply34 after which the
e-cigarette 10 is thrown away. In other embodiments the battery 18 is rechargeable and the liquid
supply is refillable. In the cases where the liquid supply34 is a toroidal cavity, this may be
achieved by refilling the liquid supply viaa refill port . In other embodiments the atomizer/liquid
reservoir portion 14 of the e-cigarette 10 is detachable from the battery portion 12 and a new
atomizer/liquidreservoir portion 14 can be fitted with a new liquid supply34 thereby replenishing
the supply of liquid. In some cases, replacing the liquid supply34 may involve replacement of the

heating coil 28 and the wick 30 along with the replacement of the liquid supply34.
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The new liquid supply34 may be in the form of a cartridge having a central passage 32 through
which a user inhales aerosol. In other embodiments, aerosol may flow around the exterior of the
cartridge 32 to an air inhalation port 36.

Of course, in addition to the above description of the structure and function of a typical e-cigarette
10, variations also exist. For example, the LED 20 may be omitted. The airflow sensor 24 may be
placed adjacent the end cap 16 rather than in the middle of the e-cigarette. The airflow sensor 24
may be replaced with a switchwhich enables a user to activate the e-cigarette manually rather

than in response to the detection of a change in air flow or air pressure.

Different types of atomizers may be used. Thus for example , the atomizer may have a heating
coilin a cavity in the interior of a porous body soaked in liquid. In this design aerosol is generated
by evaporating the liquid within the porous body either by activation of the coil heating the porous
body or alternatively by the heated air passing over or through the porous body. Alternatively the
atomizer may use a piezoelectric atomizer to create an aerosoleither in combination or in the

absence of a heater.

Figure 2 is a perspective illustration of aliquid supply 34 according to one embodiment of the
invention. The liquid supply 34 comprises a tubular housing 340having a center passage
32,aspiral container 341 arranged around the center passage32 for holding and conducting liquid,
the spiralcontainer has an inlet 342 in liquid communication with one end of the housing and an
outlet 343 in liquid communication with an opposite end of the housing. The inlet 342 is
providedatthe end portion 340A of the tubular housing 340 at any position radiallyoffset from the
center passage 32 and the outlet 343 is provided on an opposite end portion 340B of the tubular

housing at any position radially offset from the center passage 32.

Figure 3 is a sectional view taken along a plane A-A’of Figure 2 and showing a cross section
area of the spiral container341 which can be in the form of parallel channels of constant diameter.
Possible alternative cross-sectional designs of thechannel are illustrated in Figures 3A-3F, where
the channels can be round, oval, rectangular, square, trapezoid or kidney shaped. In case of an
oblong shape, such as rectangular, oval or kidney shape, the channel can have a high aspect
ratio to maximize capacity of the spiral container.

As shown in Figure 3, the parallel channels can be arranged at an inclination angel afrom the
center axis, for example, 5 degrees, 15, 30, 60, 75 or 90 degrees. Larger inclination angles such
as an inclination angle of 75 degrees tend to bring larger capacity to the container and to facilitate

fabrication of the container.

In the embodiment shown in Figure 2 and 3, the center passage 32 is within the internal surface

of the spiral container. With different internal surface designs, the center passage 32 may have
5
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different shapes, such as cylindrical or conical. The smooth surfacesforming the center passage
may be used to reduce adhesion of aerosol droplet.can also be treated to a higher smoothness
so that aerosolpassing though the center passage does not inclined to attach to the

inwardsurface.

In other embodiments, as shown in Figure 4A, the center passage 32 can be defined by a
separatetubular wall 345 which is radially smaller than the external wall 348 of the housing
340.The spiral container341 in these designs can be a separable part from the housing, such as a
tubeor hose made of bendablematerials such as synthetic materials, for example, plastics,
polymers, silicon, rubber, and metals, for examplealuminum, steel and copper and/or alloys
thereof. The space between the spiral container and the tubular wall 345 and external wall 348 of
the housing can be filled with filler material or sealant, for example curable semi-solid material,

such as polylactic acid, acrylonitrile butadiene styrene, nylon, polyvinyl alcohol.

As shown in figure 4B, alternativelythe passage 32 may alongside of thespiral container 34, the

passage may have a first branch 32A and/or a second branch 32B.

The end of the housing 340B having the outlet of thespiral container can have a circular notch
344 to accommodate an optional liquid guiding structure 35 fordrawing liquid from the outlet 343.
The liquid guiding structure 35 can be a gasket of annular shape made of and absorptive material
such as glass fibers, wood fibers, carbon fibers, porous ceramics. Liquid in the liquid guiding
structure35 is in contact with the heating element or wicking element of an atomizer such that

liquid can be further conducted to the atomizer for vaporization.

The liquid guiding structure 35 can furtherinclude one or more pads made of suitable porous
fibers such as glass fibers that conduct liquid but not electricity to facilitate conducting liquid to the

atomizer.

As shown in Figure 4A, the inlet 3420f thespiral container can be sealed by a sealing agent 346,
such as lithium based grease. The sealing agent is selected such that with consumption of the
liquid it moves with the liquid towards the outlet along the container, while it will remain at the

current level if no consumption occurs.

Figure 5 is a sectional view of an exemplary electronic cigarette containingany of the liquid supply
described above.For example, the electronic cigarette can have a two piece structure having a
battery portion 12 and an atomizer/liquid reservoir portion 14. Together the battery portion 12 and
the atomizer/liquid reservoir portion 14 form a cylindrical housingwhich is approximately the same
size and shape as a conventional cigarette. An end cap 16 is provided at the front end of the main

body 12. The end cap 16 may be made from translucent plastic or other translucent material to
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allow an LED 20 positioned near the end cap to emit light through the end cap 16. The end cap

can be made of metal or other materials that do not allow light to pass.

The battery portion 12 hold a battery unit 18 for powering all electronics 22 and an atomizer 26.
The atomizer connects with electronics 22 through two leads. The atomizer/liquid reservoir
portion 14 contains a liquid supply 34, the liquid supply is provided with a center passage to allow
an aerosol generated at the atomizer to flow therethrough and reach an inhalation port 36. The
liquid supply 34 can comprise a spiral container 341 having an inlet 342 and an outlet 343 and
winds around the center passage 32. A liquid guiding structure 35, such as a gasket having a
though hole and made of porous material, can be provided between the outlet of the spiral
container 341. The atomizer 26 contacts one surface of the gasket. The liquid flows from the outlet
343and an opposite surface contacts liquid conducting leads of the atomizer 26. The liquid
conduct leads can be the leads for conducting electricity from the battery 18 as described above
or can be leads of a wicking element wound around a heating element or can be part of the
heating element of the atomizer if the heating element is made of porous material.A ventilation
port 38 is provided either on the atomizer/liquid reservoir portion 14 or on the battery portion 12 to
introduce fresh air into the electronic cigarette at least for generating aerosol at the atomizer 26.
Sealing agentcan be provided at the inlet 342 to seal the liquid within the spiral container to
impede movement of the liquid within the container as well as sealing the liquid from contacting

the air in the environment.

Three typical states of the exemplary electronic cigarette illustrated in Figure 5 are shown in
Figures 6A to 6C. Before the initial use, liquid 330 is sealed within the spiral container341 as
shown in figure 6A. The sealing agentis generallyin the inlet 342. The sealing agent is selected
suchthat without the capillary action resulted from the liquid consumption at the atomizer 26, a
pressure balance can be reached and no liquid leakage will incur even if the electronic cigarette is
held in an upright position with the end cap 16 side down. After the initial use, liquid is consumed
under capillary action, as shown Figure 6B.The sealing agent has been drawn together with the
liquid towards the outlet. After the liquid in thespiral container 341 is completely consumed, the
sealing agent346reaches the outlet as shown in Figure 6C.As the viscosity of the sealing agent is
relatively high compared to the liquid, it is not absorbed by the liquid guiding structure or the

wicking element or the leads of the atomizer.

In these spiral liquid container designs, liquid moves freely within the container rather than being
held by the wadding materials. Thereforethe liquid can be completely consumed by the capillary
action rather than reaching a half-saturated balance between the wadding material in the
container and the liquid guiding structure. As a result, about 10% to 25% of the capacity of the

liquid container can be further consumed compared to liquid container with wadding material.
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As a result, the sealing agent346 will then seal the outlet 343 of the container, after the liquid is
completely consumed. This design can prevent user from refilling the container with other liquids,
such as customized liquid with higher nicotine concentration,for example, at a nicotine

concentration more than about 5% to about 7% to 10%, after the original liquid is consumed.

The container with a sealing agent design may also be used with other container shapes that are

not spiral, such a cylindrical container.

Figure 7 shows another embodiment liquid supply. The liquid supply 34 comprises a tubular
housing 340 having a center passage 32, and a spiral container 341 arranged around the center
passage 32 for holding and conducting liquid. the spiral container 341 comprises two inlets 342,
342’arranged at the ends of the tubular housing, i.e., an inner inlet proximate an inhalation port
36, an outer inlet proximate an atomizer 26 where the aerosol is generated, and an outlet 343
arranged anywhere between the two inlets, for example, midway to both inlets, but is preferably
provided proximate to the innerinlet.Both inlets are providedin an respective end portion of the
housing at a position radially offset from the center passage 32, and the outlet is provided on a

surface321that defines the wall of the center passage 32.

Both inlets 342 342’are sealed with sealing agent 346, for example any one of the lithium based
greases as described above.after liquid is filled into the spiral container. As the liquid is consumed,
the sealing agent at both inletsis drawn towards the outlet and finally seals the outlet after the

liquid is completely consumed.

Alternatively, as shown in Figure 8, the spiral container can be physically separated into two
compartments 34A, 34B having separatedinlets and outlets. Similar to the design shown in Figure
7, each inlet 342, 342’of the container is provided in an end of the housing.One outlet 343 is
provided at a surface 321defining the center passage 32 and is in fluid communication with one
inlet, for example, the outer inlet 342, another outlet 343’is also provided on the surface 321 that
defines the center passage 32 and is in fluid communication with the other inlet, for example the

inner inlet 342°, such that each compartment is provided with individual inlet and outlet.

Both inlets can be sealed with sealing agent346 and each outlet is in fluid contact with for
example a liquid conducting structure, wicking element an atomizer or an lead of an atomizer for

conducting liquid to the atomizer under capillary action.

As illustrated in Figure 8, the two outlets are positioned to oppose to one another, however, other
arrangements such as arranged in angle of 15 degrees, 30 degrees or even aligned in a same

longitudinal axis are also possible.
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By thetwo-compartment arrangement, liquid in both compartments is conducted to the liquid
conducting structure, wicking element of an atomizer or a lead of an atomizer. The damping
action of thesealing agent may be weakened as the entire length of the spiral container has been
separated into two sectors, as a result the capillary action can be enhanced and liquid can be
drawn faster to the liquid conducting structure, wicking element of an atomizer or a lead of an

atomizer.

It is preferable the two compartments of the spiral container have generally same capacity, and

the outlets are preferably arranged in an end of each compartment.

The two-compartment design also allows for mixed liquid atomization. For example, one
compartment stores nicotine solution and the other compartment stores flavoring solution, or one
compartment stores nicotine solution in a concentration of 2% and the other compartment stores
nicotine solution in a concentration of 5%. Both solutions reach the atomizer directly or through a
liquid guiding structure and are vaporized at the atomizer. With such design, a more flexible

and/or customized mixture of nicotine concentration and/or flavors can be achieved.

The embodiment shown in Figure 9A illustrates a liquid supply comprising two spiral containers
341A, 341B, arranged in parallel with generally identical capacity or different capacity. The two
containers can be separated by a partition wall 347 having minimum thickness, for example, a
thickness of 0.3 to 0.8 mm to maximize capacities of these containers while maintaining sufficient
structural strength. Outlets343, 343 of the spiral containers can be bothprovided in a end of the
housing 34, while inlets 342, 342’ of the spiral containers can be both provided in an opposite end
of the housing 34. The outlets can be provided at positions radially offset from the center passage
which may facilitate liquid being conducted to for example a liquid guiding structure 35.For
example, one outlet can be arranged radially further from the center passage than the other outlet.
Alternatively, as illustrated in the example shown in Figure 9B, the outlets 343, 343’can be
provided on thesurface that defines the wall of the center passage, which may facilitate
conducting liquid to the wicking element or leads of an atomizer 25 in designs where the atomizer

is placed within the center passage 32.

The inlets 342, 342°can be sealed with sealing agentsuch as lithium based grease. The amount of

the sealing agent is determined by the capacity of each spiral container.

Each outlet is in fluid contact with the liquid guiding structure, the wicking element, or a lead of the
heating element of the atomizer to conduct liquid to the atomizer. Liquid in either spiralcontainer
will be drawn to the towards the respective outlet under capillary action once liquid is vaporized at

the atomizer.
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With the consumption of the liquid in each spiral container, the sealing agent in each container is
drawn to the respective outlet of thecontainers and the outlet of either container will be sealed by

the sealing agentonce the liquid therein is completely consumed.

Similar to the two-compartment design, liquid supply with two spiral containers can also enable
mixed liquid atomization by adding nicotine solutions of different concentrations or solutions in

different flavors into the spiral containers.

In addition, in such design, with thereduced diameter of the two spiral container and the sealing
agent, flow rate of the liquid within the spiral container can be convenientlycontrolledwithin a
certain range, and therefore allows for a precise dosage control. This can be desirable when one
spiral container contains nicotine solution of high concentration, for example more than 5%, while

the liquid contained in the other spiral container is nicotine free.

The viscosity of lithium based grease can be selected based on the diameter/cross-sectional area
of the container.For example, for a spiral container with a round cross-section area of about
4~12mm?, and specifically about 8.3mm?, the viscosity of the lithium based grease can beabout
4200~4600 cs (centistokes)at 25 degrees Celsius. For a spiral container with even smaller cross-
section area, for examplea spiral container with a cross sectional area of about 2~6mm?, and
more specifically about 4.1mm? in a two spiral container design, the viscosity of the lithium based

grease can be at about 2800~3400 cs at 25 degrees Celsius.

Materials for forming the housing can be for example ABS (Acrylonitrile Butadiene Styrene),
acetal, K Resin, Nylon 6/6 -PET(), Polypropylene, Polyethylene, PA(Polyamide),
PC(Polycarbonate),Styrene, SAN(Styrene Acrylonitrile) or TPE (Thermoplastic Elastomer).

The liquid supplies described supra can be fabricatedaccording to following exemplary processes.

In one example, the liquid supply with only one spiral container can be fabricated according to an

inject molding process havingfollowing steps:

Step 101, inject molding two container pieces with each piece providing half of the entire

spiral container and half of the center passage;
Step 102, closing by welding, adhering or bonding the two container pieces in a die;

Step 103, creating an inlet and outlet at the desired location of the container, for example

by drilling or milling.

Alternatively, in another example, the liquid supply with only one spiral container can be
fabricated according to a electrolyte forming process having following steps:
10
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Step 201, drilling a through hole in a tubular body, for example a metal piece made of

stainless steel;

Step 202, extending a spiral die piece along the through hole to a desired position;

Step 203, circulating electrolyte between the spiral die piece and the tubular body to form
spiral channels that track the contour of thespiral die piece under electrolytic action; wherein the

electrolyte can be NaNQOs.

Step 204, attaching a center passage member to the tubular housing such that the spiral

channels formed are defined to a single spiral container.

Step 205, Opening inlet and outlet at the desired location of the container by for example

drilling or milling.

In yet another example, the liquid supply can also be fabricated by 3D printing via typical
3D printing processes usingtypical 3D printing materials such as semi-solid material, for example

polylactic acid, acrylonitrile butadiene styrene, nylon, polyvinyl alcohol.

As used herein, “about” when used in front of a number means +10% of that number.
Reference to fibers includes fiber material (woven or non-woven). Reference to liquid here
means liquids used in electronic cigarettes, generally a solution of propylene glycol, vegetable
glycerin, and/or polyethylene glycol 400 mixed with concentrated flavors and/or nicotine, and
equivalents. References here to fiber materials and capillary action include porous materials,
where liquid moves internally through a solid porous matrix. Each of the elements in any of the
embodiments described may of course also be used in combination with any other embodiment.
Reference to electronic cigarette includes electronic cigars and pipes, as well as components of

them, such as cartomizers.

The examples and embodiments described herein are intended to illustrate various
embodiments of the invention. As such, the specific embodiments discussed are not to be
construed as limitations on the scope of the invention. It will be apparent to one skilled in the art
that various equivalents, changes, and modifications may be made without departing from the
scope of invention, and it is understood that such equivalent embodiments are to be included

herein.
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What is claimed is:

1. An electronic cigarette comprising

a liquid supply,

an air inlet,

an inhalation port, and

an atomizer, wherein the liquid supply comprising a housing having a container, having an
outlet for directinga liquid held within the container out to the atomizer and at least one inlet
sealed by a sealing agent to impede movement of the liquid; and an air channelbetween the air

inlet and the inhalation port for carrying an aerosol generated at the atomizer to the inhalation port.

2. The electronic cigarette of claim 1 wherein the air channel is a center passage, and with the

containercomprising a spiral container winding around the center passage.

3. The electronic cigarette of claim 1 wherein thecontainer is separable from the housing.

4. The electronic cigarette of claim 3 with the housing having an internal wall and an external wall

that define a toroidal cavity, and the container is within the cavity.

5. The electronic cigarette of claim 4 wherein the space between the spiral container and the

housing is filled with a filler material or a sealant.

6. The electronic cigarette of claim 1 wherein the inlet of the container is provided in one end of

the housing, and the outlet of the container is provided in an opposite end of the housing.

7. The electronic cigarette of claim 1 wherein the container is a spiral container and the inlet of
the spiral container is provided in one end of the housing, and the outlet of the spiral container is

provided on a surface of the air channel.

8. The electronic cigarette of claim 1 wherein the container is a spiral container and the inlets of
the spiral container are provided in opposite ends of the housing, and the outlet of the spiral

container is provided on a surface of the air channel.

9. The electronic cigarette of claim 1 with the housing further comprising a notch proximate the

outlet to accommodate a liquid guiding structure.

10. The electronic cigarette of claim 1 wherein the sealing agent is movable with the liquid in the

container under capillary action during generation of aerosol.

12
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11. The electronic cigarette of claim 10 wherein the sealing agent comprises lithium based grease.

12. The electronic cigarette of claim 11, wherein the lithium based grease has a viscosity of about
4200~4600 cs at 25 degrees Celsius for a spiral container having a cross-section area of about

4~12mm?.
13. An electronic cigarette comprising
a liquid supply,
an air inlet,
an inhalation port,
an air channel connecting the air inlet to the inhalation part; and
an atomizer,

the liquid supply comprising a housing having a spiral containerhaving two compartments

with each compartment has an inlet and an outlet;

the inlets are adjacent to ends of the housing, and the outlets are on a surface of the air

channel; and
each inlet is sealed by a sealing agent.

14. The electronic cigarette of claim 13 wherein a first lead of the atomizer is connected to a first

compartment, and a second lead of the atomizer is connected to a second compartment.
15. An electronic cigarette comprising

a liquid supply,

an air inlet,

an inhalation port,

an air channel communicating the air inlet to the inhalation part; and

an atomizer,

the liquid supply comprising a housing having at least two spiral containers separated by a

partition wall,

13
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wherein each spiral container has an inlet and an outlet and each inlet is sealed by a

sealing agent to impede movement of the liquid in respective spiral container.
16. The electronic cigarette of claim 15 wherein thespiral containers are arranged in parallel.

17. The electronic cigarette of claim 15 with the inlets of the spiral containers are provided in a
first end of the housing, the outlets of the spiral containers are provided in a second end of the

housing.

18. The electronic cigarette of claim 15, with the inlets of the spiral containers are in a first end of

the housing, the outlets of the spiral containers are on a surface of the air channel.

19. The electronic cigarette of claim 18 wherein the air channel is center passage with the spiral

containers wound around the center passage.

20. The electronic cigarette of claim 15, wherein the sealing agent comprises lithium based
grease having a viscosity of about 2800~3400 cs at 25 degrees Celsius for a spiral container

having a cross-section area of about 2~6 mm?.

14



WO 2016/165125 PCT/CN2015/076868

1/12

3~ ]

N _"O—g

<

h ——
1§%

w—

N &

T
g/!/ o
™
[e0]
o 71—

38

22
J
|
el
24

Fig.1

N
N
L~\oo
®©
o
=
& o
— &
Y ——
L ©
©



PCT/CN2015/076868

WO 2016/165125

2/12




PCT/CN2015/076868

WO 2016/165125

3/12

/,«7*’ 3 4 O

~... 340B

34




PCT/CN2015/076868

WO 2016/165125

4/12

e

ove—"

N

.......

......

EBRRE

TrE

m!n\%_

e

0174 e

\\\\\ H\.v ﬁ/
— - e J/
Y N
i
o T
N .m e \\u
e ™ T
{ \\\ T
e
I /
e, . N
o
— N —

e - /\ e
- \\ o ]udtr\\
S e \.\\\\.

)

{ - T
' _— Y
e \a\ Vi
e N 7
>N \\\\\ \\\\\\:lluv
T N
_\ \\ TN

N
/\ \\\\k

e

ove —~

V€ "84

/A daddd

AA00aaac

re



PCT/CN2015/076868
5/12

WO 2016/165125

we o 4 1 Tre

. 7 N TvE
A f p TE..

Al
%
N

\Y‘ ,
\\
<
"
‘\

i

;

e -1

N e T e ~

ovg - ove — 1 ——

ove—"1¢




WO 2016/165125 PCT/CN2015/076868

6/12

e EESRS a

R s _il-3m

X

- e 348

T 7 e T
N
--------- — N
/, \\ — ——///
\\‘-\ ey S S
""" // \\
T ~. S/

N /‘/_____3_4

341 " || T ' - ~.

T
- ~. \\ \\\\\\\ P e
. e
e - e
- e el ..
- ™,
f p
e S N y;
- ~— .
4 N S e
™~ -~
"""""""""" N
-
4 N,

— P N I
----------- ) 343
d ~ '\\\ﬁ —_‘_//‘ |-
i I "\
4 /
Ll 340B~

P

Fig. 4A



PCT/CN2015/076868

WO 2016/165125

7/12

81

S




PCT/CN2015/076868

WO 2016/165125

8/12

D9 "3

q49°314

V9 ‘84

91

.81




WO 2016/165125 PCT/CN2015/076868

9/12
32 - 342
e yd
‘ ' 340
321 ~ 341
‘\\\\“ P P o
--------- 34
I 343 ¥
341 ¢ \
ﬂ N
25
‘‘‘‘‘ — 342
p




WO 2016/165125

10/12

34B ~.

~

341

3467 |

PCT/CN2015/076868

——————— 34A



WO 2016/165125

PCT/CN2015/076868
11/12
347 32 342" 347
\\\ /7 - ',f"// re -
T T 340
| 341A
—— 34
A ¥
341B
343' | 343




WO 2016/165125 PCT/CN2015/076868

12/12

-

" ‘ /340
_341A
321
N
S 34
34187
343’
o
:
Al
26
343
35 7

Fig. 9B



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2015/076868

A. CLASSIFICATION OF SUBJECT MATTER

A24F 47/00(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

A24F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNKI, CNPAT, WPI, EPODOC: cigarette, liquid, spiral, atomizer, seal, air, acrosol, container

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2013228191 A1 (NEWTON, KYLE D.) 05 September 2013 (2013-09-05) 1,3.4,6,9
description, paragraphs 0035-0040 and figure 7
A CN 104305529 A (SHENZHEN TEAMGIANT ELECTRONIC CIGARETTE 1-20
TECHNOLOGY CO., LTD.) 28 January 2015 (2015-01-28)
the whole document
A CN 103960781 A (SHENZHEN SMOORE TECHNOLOGY CO., LTD.) 06 August 2014 1-20
(2014-08-06)
the whole document
A CN 204048047 U (HUBEI CHINA TOBACCO IND. CO., LTD.) 31 December 2014 (2014- 1-20
12-31)
the whole document
A CN 104432542 A (ZHU, XIAOCHUN) 25 March 2015 (2015-03-25) 1-20
the whole document
A EP 2614731 A1 (SHENZHEN FIRST UNION TECH. CO., LTD.) 17 July 2013 (2013-07-17) 1-20
the whole document

Further documents are listed in the continuation of Box C.

See patent family annex.

#  Special categories of cited documents:

. document defining the general state of the art which is not considered

A to be of particular relevance

“gr earlier application or patent but published on or after the international
filing date

“ document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“«0 document referring to an oral disclosure, use, exhibition or other
means

«pr document published prior to the international filing date but later than

the priority date claimed

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

wp

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

wy»

“&”

Date of the actual completion of the international search

Date of mailing of the international search report

30 December 2015 19 January 2016
Name and mailing address of the ISA/CN Authorized officer
STATE INTELLECTUAL PROPERTY OFFICE OF THE
P.R.CHINA HU,Jinyun

6, Xitucheng Rd., Jimen Bridge, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451

Telephone No. (86-10)62413536

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2015/076868
C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 202525085 U (SHENZHEN FIRST UNION TECH. CO.) 14 November 2012 (2012-11- 1-20

14)

the whole document

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2015/076868
. Patf:nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
UsS 2013228191 Al 05 September 2013 US 8528569 Bl 10 September 2013
US 2015034108 Al 05 February 2015
US 2013312776 Al 28 November 2013
US 8707965 B2 29 April 2014
" o~ 1 64305529 ------ A 28 Janua.ry 2015 None -----------------------
oN 103960781 A 06August2014 WO 2015043126 Al 02 April 2015
US 2014109921 Al 24 April 2014
CCN 204048047 U 31December2014 Nove
" oN 1 64432542 ------ A 25March 2015 None -----------------------
B 2614731 Al 17 hly2013 None
" CN -------562525085 ------ U 14 Novembcr 2012 Nonc -----------------------

Form PCT/ISA/210 (patent family annex) (July 2009)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - wo-search-report
	Page 29 - wo-search-report
	Page 30 - wo-search-report

