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Notice

This translation is machine- generated. It cannot be guaranteed that it is intelligible,
accurate, complete, reliable or fit for specific purposes. Critical decisions, such as
commercially relevant or financial decisions, should not be based on machine-
translation output.

ABSTRACT KR20120008751

An electronic cigarette is started. The disclosed electronic cigarette is a suction cap for
the user to inhale tobacco smoke, the suction cap is connected to the suction cap and
stores the tobacco liquid cartridge, the case surrounding the tobacco liquid cartridge,
connected to the lower portion of the tobacco liquid cartridge and absorbed An atomizer
having a member and a heat generating member in contact with the absorbing member,
and a battery unit connected to a lower end of the atomizer to supply electricity to the
heat generating member, wherein a tobacco liquid is supplied to a bottom surface of the
tobacco liquid cartridge And a liquid discharge pipe which is installed inside the liquid
discharge pipe, wherein the tobacco liquid is discharged to the absorbing member
through the liquid discharge pipe and the liquid guide member.
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CONTAINER OF RICOTINE SOLUTION FOR ELECTRIC CIGARETTE AND
ELECTRIC CIGARETTE WITH THE SAME

Inventor(s): LEE YONG YIN [KR] + (LEE, YONG YIN)
Applicant(s): LEE YONGYIN [KR] #+ (LEE, YONG YIN)
Classification: - international: A24F47/00
- cooperative: A24B15/167; A24F47/008; AG1M15/06 more
Application number: KR20110031266 20110405 Global Dossier

Priority number(s): KR20110031266 20110405
Also published as: KR101265170 (B1).

Abstract of KR20120113819 (A}

PURPOSE: A nicoline solution container and electric cigarsties with the same arg
provided o directly supply external air 10 3 receiving containgr, CONSTITUTION: An
eleciric cigaretie comprises a ballery assembliy{11}, a heater assembly{12), a receiving
container{13), and a suction assembiy{14). The batlery assembly comprizes a first
housing for power supply, a batlery, s printed circuil board, a lighting unil, a cover, and
a connecion The heater assembly comprises g coupling unit combined with the
connector, a separator, and a heater fixing unit. The receiving container comprises an
gvaporation room, a storags room, and an svaporation induction be,
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LOCALIZED SURFACE VOLATILIZATION
CROSS-REFERENCE TO RELATED APPLICATION

This application is based on and claims priority from provisional patent

Application Number 60/386,998 filed on June 6, 2002.
BACKGROUND QF THE INVENTION

The present invention relates to an apparatus and method for rapid flash-like
volatilization of high and low vapor pressure components from liquid or solid
emanators which is in contact with a point or localized heat source. Vaporization is
promoted by a gcometrically small electrically resistive heater material with variable
activation for pulsed or cyclic heating of the emanating surface containing the volatile
components.

The field of the invention is primarily directed towards the treatment of
residential air for fragrancing, odor elimination, treatment for insects or pests, air
sanitization, air and surface antibacterial or antimicrobial treatment, or other ambient
air or surface modification by way of gas or vapor distribution. Applications include
portable, e.g. wearable or carried on an individual’s belt, fixed for localized treatment,
e.g. covering a relatively small area, or fixed for space treatment, e.g. covering an
entire room of a house or building. Other ficlds of use could include commercial and
other public environments requiring air or surface modification by gaseous treatment.

Air modification and treatment has becn a part of dwelling, recreational, work,
and other indoor and localized outdoor environment acsthetics and functionality
throughout history. An inherent problem has been that aesthetic or functional
volatiles with sufficiently high vapor pressure to adequately treat the environment by
unaided means are limited in number and their treatment benefit. As a result there has
been a long history of the use of heat to assist in the vaporization of hi gher molecular
weight and lower vapor pressure compounds.

The use of heat increased the range of acsthetic and functional compounds that
can be used for air quality management. Some of the first would have used flame
(candle systems, stovetops, cte.). Although effective, and continues to be used today,

heat from a flame can be difficult to use because the magnitude of heat

NJOY Exhibit 1002.684



10

I5

20

25

WO 03/103387 PCT/US03/17767

is difficult to regulate, and a flame typically has wide fluctuations of temperature
ranges. Other problems include the affect on larger surfaces, i.e. unintended areas
may be raised in temperature, the soot from a flame can blacken components, a
flame can give off an unpleasant odor, the solution to be volatized can be rapidly
degraded, and there is little adjustment. As a result, many materials are eliminated
for use with flame systems.

In addition to flame based systems, there have emerged chemical heat
emanation enhancers. Many well-known and simple chemistries are available as
described in U.S. Patents 6,248,257 and 6,289,889, and include calcium oxides,
aluminum copper sulfate, potassium chlorate, calcium sulfate, iron oxide, acids and
bases, and others. Chemical heat sources suffer from inadequate means to closely
control temperature, ability to stop the reaction, and many have pre- or post-
reaction aggressive components.

Another generation of delivery methods includes devices such as
compressed gases or acrosols, which propel minute droplets creating great
aggregate surface area for volatilization of a liquid composition into the air. These
systems work well for instant and situational applications, but have yet to be as
viable for continuous air treatment. A simple set of technologies to address this
interest arca have been dispensing devices with open or semi-closed supported
gelatinous, fibrous, or other material of absorbed or adsorbed actives and enhancers
that promotes passive emanation by increased surface area. The needed large
surfaces cause these products to be large, heavy, and have unsightly use features as
the gels shrink, structures are exposed, surfaces soil, etc.

Other passive metering systems that have emerged and have been used
include semipermeable membranes, wicks, capillaries, porous materials or other
fluidic transport and emanating surfaces. Other products such as deodorant and
sublimation blocks are also used for dispensing air-treating vapors into the
atmosphere by evaporation. The performance of these systems vary widely, and

although there are hybrid systems of new materials and designs that promote

.
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vaporization by passive methods, they can suffer from the same drawbacks listed
with gel and fibrous systems, and they generally lack optimal performance
attributes.

There has been increasing use of electrified systems to promote enhanced
volatilization, through the use of heat, air movement, electromechanical
aerosolizers, or other methods or combinations. Heat and/or airflow have been
combined with many of the passive air modification methods mentioned above.
Airflow systems are marginally better than passive systems and continue to require
somewhat larger emanating surfaces to achieve enhancement. The added system
energy has provided for actives with better effectiveness, and depending upon the
complexity of these devices, more optimal delivery performance. Although these
systems are generally successful they leave important performance characteristics

unaddressed.

SUMMARY OF THE INVENTION

The present invention provides an apparatus and a heating method using a
localized heater with pulsed activation that can be incorporated for use in domestic
or commercial, indoor or outdoor, fixed or portable applications. The apparatus
includes an electro-resistive heating element such as a wire, thin film, or thick film
resistive heater touching or affixed to an emanating surface from which a volatile
compound can be vaporized by heat generated from pulsed electrical input.
Preferably, the heater includes a Nicrome wire that contacts a wick which is heated
to vaporize an active on the surface of the wick into the surrounding air. Heating is
preferably accomplished using alkaline or rechargeable batteries, and tabletop as
well as portable, wearable devices are contemplated. The localized heater and
pulsed cycling work jointly to create rapid heating and cooling, limited thermal
conductivity away from the local heat zone, meter effluent release by the
magnitude, duration, and frequency of electrical cycles, and impart less thermal

damage to the effluent. The heater is a component of technology that can be

-3-
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integrated with other methods of emanation enhancement, such as moving air, as
well as visual or audible stimulus.

The present invention addresses many of the unmet performance attributes
of prior devices. One such is the need for portability. Passive devices are portable,
but generally ineffective. Powered devices are more effective but restricted to
being relatively close to electrical power outlets, and battery powered devices are
limited to the use of less energy consuming emanation enhancement technologies
such as fans, as resistive heaters rapidly consumes available battery energy. The
inability to use heat, again substantially limits the actives that can be effectively
used with the unit. All current devices also remain relatively unresponsive to the
functional or aesthetic demands and preferences for which the product is intended,
such as full space treatment, variable treatment strength, alteration of systems to
different chemistries, etc. The present invention overcomes these issues by
addressing the important performance issue of using an efficient resistive heater
and minimizing the size of the heater to only the very small area needed to achieve
desired ecmanation.

It is a further advantage of this invention to provide volatilization
enhancement that improves air treatment performance. Specifically, this involves
the use of pulsed heating of a thin film low thermal mass heater that rapidly heats
and cools. This permits the heater to be used for metering the amount of active
emanated by the magnitude, duration, and frequency of heating. Varying these
parameters allows for adjustability to treat environments that change in size, air
treatment need, personal preference, and characteristics of different actives and
solutions. Such features have not been available with constant heat systems
whether the source is a flame, electrical resistive heat, chemical reaction, etc. Air
movement systems are also usually fixed in their airflow, and even with those that
do modulate, the use of airflow can be limiting for lower vapor pressure component

usage.
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This invention also provides the advantage of using localized and pulsed
heating to reduce changes in emanation effluent composition. Typical use of heat
for emanation enhancement has placed the solution at constant and elevated
temperature. The result is that not only is the relatively large heater and immediate
arca of the emanating surface brought to elevated temperature, but quickly the
device, the matrix or container and its contents are also elevated in temperature.
This results in not only increased general emanation, but the constant application of
heat accelerates concentration change as the high vapor pressure constituents will
cmanate more rapidly than the lower vapor pressure constituents. This will cause a
continuous change in the solution concentration and create a change in the desired
composition of the effluent.

The constant application of heat also places constituents at higher
temperature and molecular energy that accelerates the kinetics toward molecular
degradation. Using carbon based compounds as an example, with the most
common and weaker of them being C-C, C-H, C-N, and C-O, all having less than
100 kcal/mole bond strength. With an average bond strength being about 80
kcal/mole, these bonds would be supplied with sufficient energy for degradation at
high constant temperatures. Considering Joule’s Law a relevant value of the
amount of heat produced by a conductor from the flow of current can be obtained.
That is, H=KI°Rt = KtP, where: H = heat (cal), K = constant of proportionality and
is valued at 0.2390 (cal/j), 1 = current {A), R = resistance of the conductor (Q), and
t =time (s), and P = power (watt = j/s). Typical values for the localized and pulsed
resistive heater can range from 0.25 — 3 seconds pulsed on-time, 0.2 — 25 ohms, and
0.2 — 1 amperes per cycle. At the extremes this represents a heat value H << 80
kcal/mole for the short pulse cycles. However, by constant heating it is just a few
hours before energies have been input into the system equivalent to those needed
for degradation of chemical bonds. This energy is dissipated throughout the
solution, its container, the wick, and other structural components. The constant

application of heat significantly contributcs to accelerating degradation kinetics.

-5.-
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These undesirable results can be substantially minimized or eliminated by the
combined effect of both cyclic and localized heating.

Localized heating implies the use of reduced emanation surfaces. This is
possible because the pulsed heating can vary in magnitude, duration, and frequency
to get equivalent emanation amounts nceded from a smaller area. The benefit of a
smaller area is less surface for low temperature release of the higher vapor pressure
components of a product, resulting in more uniform product over time. Also
because of the nature of pulsed heating, the emanator and effluent in the vicinity of
the heater is usually not in a thermal environment and the effluent is not subjected
to long and continuous higher energy environments. Also, because of the
discontinuous application of heat there is limited heat transtfer at proximal or further
distances from the heater. These conditions reduce possible effluent degradation
and increase effluent stability over time.

When heat is applied with a localized cyclic heater, it can be controlled and
directed for optimal vaporization. Vapor pressure of a liquid occurs because at any
temperature there is a distribution of kinetic enerpgy held by the molecules in
solution. Those with higher energics sufficient to escape the surface of the liquid
are vaporized and an equilibrium of vaporization with condensation is reached at
the given conditions. By adding heat into the liquid the distribution of molecules
with sufficient escape energy increases, rising the rate of vaporization and vapor
pressure. By recognizing that vaporization is a surface event, and it is singly the
process of vaporizing of the liquid that is desired, then surface heating providcs the
most efficient method to transfer heat to surface molecules and minimizing the
transter of heat to bulk liquid and degradation processes. Such a mechanism of
vaporization can increase energy efficiency of the system. Submerging a heater
results in equivalent energy transfer, but the energy within the liquid is
subsequently dissipated. At the liquid interface, high energy molecules are allowed
to escape or diffuse short distances to the surface and then escape as a vapor.

Within the liquid high energy molecules transfer their energy by collision to other

-6 -
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molecules before escaping, resulting in bulk liquid heating. At temperatures below
boiling where vapors do not accumulate into bubbles that can protect the vapor and

rise quickly to the surface, many high energy molecules do not reach the surface to

. escape, thus lowering the efficiency of vaporization for small energy inputs.

Consequently, the depth of the surface can extend beyond the distance of a few
molecules that are needed for molecular properties at the liquid interface to
transition to molecular bulk liquid properties. The nature of the viscosity,
intermolecular interaction, and other characteristics of the solution, its various
constituents, and their specific ability to reach the surface because of their
meolecular size, functionality, structure, degree of intermolecular interaction, and
other considerations will determine the cffective surface thickness that will allow
for the rapid vaporization of such constituents without significant loss to bulk
heating. A practical consideration for efficiency is that the majority of vaporized
molecules escape the surface to include those vaporizing under the heater or
opposite the surface, if such condition cxists, and which would create longer
pathways for escape. A practical definition of this surface thickness is considered
300 pm and more preferably 100 pm with an understanding that thermal lines from
a hcater are often confined to one diameter or thickness away from the heater and
this represents the zone of heating by minimal conductive processes. Surface
heating in central to the design of a portable, low energy heat source. Cyclic
heating allows for the use of broad temperature ranges with minimal effluent
concentration and molecular changes.

Localized and cyclic heating that can vary in its magnitude, duration, and
frequency parallels the proportional relationship of increased temperature with
increased vaporization. As a result, optimal evaporation can occur regardless of the
chemical and physical characteristics of the substance being evaporated. This
relationship follows the condensed phase-vapor equilibrium of log P = -AH/RT +
C, where P = pressure, AH = systemn interaction enthalpy, R = gas constant, T =

temperature (K), and C = constant. A log P is plotted against 1/T and shows

-7-
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increasing vapor pressure with increasing temperature between a condensed phase
and a vapor phase. The input of low heat for longer cyclic duration or the input of
high heat for short duration and frequency of these cycles each achieve similar
amounts of vaporized liquid. Localized low mass heaters allow for rapid heating to
temperatures, preferably near, but below boiling points. This is not a necessity as
multicomponent mixtures for many solutions and even complex mixtures for
fragrance solutions will have wide ranges in boiling points of the constituents. It is
more important that a rapid heating and then cooling cycle occur that promotes
uniform evaporation of all components through a rapid or flash-like vaporization.
This mechanism provides for rapid treatment of a space while preserving the
concentration and molecular stability of the solution. Lower temperatures and
longer on-time cycles can be used to achieve initial treatment or maintenance of the
vapor in the space, but then the application becomes more reminiscent of current
systems that suffer from extended heating. It is preferred that maintenance be
achieved by rapid heating and then cooling, but with less [requency. Thus
continuing to preserve solution concentration and molecular stability. As a result,
the magnitude and duration of the heating cycle can meter the rate over time, or
quantity per cycle vaporized using localized cyclic heating.

Typically, the addition of heat in the localized cyclic heater preferentially
creates rapid heat for flash-like evaporation. Doing so limits the flow or flux of
heat distantly from the heat source, as governed by Fourier’s Law, g = -
kA(MT/Mx), where q = heat transfer, k = thermal conductivity of the material, A =
unit area of transfer, (MT/Mx) = the temperature gradient. Thermal conductivities
of 3.3 x 10" ca]/(sec)(cmz)(°C/cm) for light hydrocarbon oils representative of
organic liquids, aqucous solutions of 4.3 x 107 cal (gm)/(sec)(cmz)("C), and 60.3 x
10°® cal/(sec)(em®)(°C/em) for air. These values indicate that the thermal
conductivity for air creates an insulative barrier that does not permit effective
thermal transfer from noncontact heat sources which are common in many

applications. This invention takes advantage of reduced heat transfer by rapid

-8-
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contact heating, limited cyclic timing, and use of inherent low thermal conductivity
of common light hydrocarbon or aqueous solutions of 10— 107 thermal
conductivity to provide an optimal volitalizer of effluents for air modification with
limited cnergy use and improved product stability.

In addition, localized and pulsed heating creates the opportunity for greater
portability of a product employing these technologies. Localized heating implies
that heat is confined to a specific area. This can be accomplished by limiting the
magnitude, duration, and frequency of heating and taking advantage of material
properties for limiting undesired thermal transfer. It also suggests that the
geometric size and shape of the heater locally confines the intfluence of heat.
Another less obvious aspect of localized heating is the specific composition,
performance, spatial positioning, dimension, and design of the heater to provide
focused heating. A proper selection of these elements provides for localized
heating. The smaller dimension provides for greater design flexibility into products
where size becomes a consideration. Simplicity of the heater allows for broader
use and even multiple use within the same application. Incorporating the above
considerations as well as efficient power usage criteria, a heater can be specified
that allows for conventional or battery power with desirable battery life and heater
performance characteristics. Pulsing the heater is integral to permitting extended
use of battery power or efficient use of wall power, and safety considerations as the
heater circuit is usually not closed and drawing power.

A further advantage of this technology is the simplicity that enables
previously impractical applications of multiple and independent heaters because of
heater size. For example, control of the heater may be analog or digital or the
heater may even be remotely actuatable. This has not been previously available
because of the lack of thermal responsiveness in cooling and heating that would
cause effluents to emanate simultaneously, unless desired, etc. The simplicity of
electrical heating coupled with the benefits of localized and pulsed heating allow

for the incorporation of multiple emanators. Such an embodiment creates products

-9.-
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that deliver multiple fragrances to overcome human adaptation, which is manifest
by the inability to detect the presence of the fragrance over time. Changing
fragrances by pulsing different emanators from time to time, any adaptation is
mitigated as the physiological changes associated with the environmental change
are then detected. An extension of multiple emanators could include also include a
combination of fragrances, odor eliminators, insect repellents, insecticides,
fungicides, antibacterials, etc.

Central to the volatilization and energy use efficiency of the localized and
pulsed heater is its spatial location to the cmanator. Preferably the heater is in close
proximity and e¢ven touching or mounted to the surface of the emanator. Because
of the need for only a geometrically small heater, the emanator also need not be
large and preferably would be small. This close association is not preferred in the
fact that the emanator matrix will absorb heat that is then unavailable for
vaporization, but such a close position to the release matrix also places the heater in
close proximity to the effluent. Because of the insulative propertics of many media
such as air, ceramic, etc. it is advantageous to have the heater in contact with the
effluent to facilitate the most efficient thermal transfer and volatilization. In
connection with this, the heater becomes more supported or affixed to the matrix,
becomes more robust, and maintains more consistent spatial proximity to the
effluent.

Yet an additional advantage of this invention is the use of an affixed heater
to the effluent refill. The refill assembly may thus include not only a reservoir
containing a composition having a volatile active, and a wick having an emanating
surface for the active, but also the heater element itself. The incorporation of these
elements provides for the consistency and robustness suggested above with the
heater. A heater affixed to a refill provides the spatial relationship most effective
for volatilization of surface liquid. It also provides for a renewed heater with each
refill purchase, such that there is reduced risk of matrix fouling near the heater or

fouling and reduced efficiency in thermal transfer from the heater to the effluent. It
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also provides a proprietary interface between refill and the support system to ensure
that the safety, performance, specifically designed effluents, and other factors are

preserved by using appropriate refills.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a localized cyclic heater in accordance with
the present invention using NiCr resistive wire with multiple emanators;

Fig. 2 is a perspective view of the heater in Fig. 1 with its cover off exposing
selected components in the circuitry and user interface;

Fig. 3 is a schematic illustration of clectronic circuitry for the heater of Figs.
1 and 2 to provide for cyclic localized heating of the multiple emanators;

Figs. 4a-4¢ schematically illustrate various resistive wire heater designs to
change the thermal characteristic of the heater;

Figs. 5a-5e schematically illustrate various thin film resistive heater designs
to change the thermal charactceristic of the heater;

Fig. 6 is a graph illustrating the metering capability of the heater with a
fragrance;

Fig. 7 is a graph illustrating the metering capability of the heater with an
insecticide;

Fig. 8 is a graph illustrating the efficacy of the heater for knockdown (kill)
of Aedes aegypti female mosquitoes compared to controls and a currently marketed
product using a NiCr resistive wire and wall power device;

Fig. 9 is a graph illustrating the particle size generated by the heater that
facilitates rapid revaporization and continued loft without faliout;

Fig. 10 is a graph illustrating a thin film resistive heater temperature
responsiveness after 0.5 to 2 seconds of current;

Fig. 11 schematically illustrates an end view of a wire heating element held

in contact with the tip of a wick by a coil spring;
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Fig. 12 is a top view of the embodiment of Fig. 11 with the spring not shown
for clarity;

Fig. 13 is a plan view of the wire mounting used in the embodiment of Fig.
11;

Fig. 14 schematically illustrates a pair of spring fingers used to apply a
spring force on the wire heating element;

Fig. 15 schematically illustrates spring force being applied by a pair of
coiled sections of the wire heating element itself;

Fig. 16 schematically illustrates spring force being applied by corrugations
integrally formed in the wire heating element itself;

Fig. 17 schematically illustrates spring force being applied by stretching a
wire heating element;

Fig. 18 schematically illustrates a side mounting embodiment of the present
invention;

Figs. 19a and 19b illustrate the use of notches formed in a wick for receiving
a wire heating clement;

Fig. 20 illustrates yet another embodiment which utilizes a pair of wire
heating elements;

Figs. 21a and 21b illustrate a multi-part wick for delivering active to a wire
heating element;

Fig. 22 illustrates an all-in-one refill unit for the present invention;

Fig. 23 illustrates the use of a fan and a baffle in the present invention;

Fig. 24 illustrates the use of a fan and a separate chamber for containing the
wire heating element;

Fig. 25 illustrates the use of a fan and varying the cross sectional area of a
housing for the wire heating element to control air movement past the wire heating
clement;

Fig. 26 illustrates the use of a cap covering the tip of a wire heating element;

and

-12-

NJOY Exhibit 1002.695



10

15

20

25

WO 03/103387 PCT/LS03/17767

Fig. 27 illustrates a vented housing as yet another embodiment of the present

invention.

DETAILED DESCRIPTION OF THE INVENTION

The localized and pulsed heater 1 operates as an integrated system of
electrical, mechanical, and fluid systems as shown in Figs. 1 and 2. The
embodiments described herein were specifically designed for portable and scmi-
portable fragrancing and insecticide delivery devices, While a primary object of
the invention is to provide for a portable fragrancing or insect repellent vapor-
dispensing device, it should bec understood that other vaporizable fluids are
contemplated within the scope of the present invention, such as air fresheners,
perfumes, deodorants, medicaments, and the like.

Referring now to Figs. 1 and 2, there is illustrated one embodiment of a
portable cyclic localized heater 1 constructed in accordance with the principles of
the present invention. More specifically, heater 1 includes a housing which
comprises a base 2 for supporting the internal components of heater 1, and a cover
3 for enclosing those components. Base 2 is in the shape of a shallow tray and
includes a lip 4 at its peripheral edge which engages a corresponding lip 5 formed
on cover 3 so that cover 3 may be joined with base 2 in a snap-fit arrangement.
Cover 3 is thus removable so as to permit access to the interior of heater 1, if
desired.

Base 2 and cover 3 can be made of any suitable, lightweight material such as
a wide variety of commercially available plastics that are produced by conventional
processes and known to those skilled in the art. Any plastic housing material that is
selected, however, must be compatible with the particular active volative fluid that
is to be vaporized. Typically, base 2 and cover 3 may be made of a commercially
available polycarbonate material manufactured by known injection molding
methods. Base 2 and cover 3 can thus be of any suitable dimension such that it

may be readily portable whenever desired.
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As shown best in Fig. 1, heater 1 includes an off duration selector knob 6 on
cover 3 which is connected to an off duration potentiometer 25 mounted on circuit
board 8 which in turn is supported on base 2. Knob 6 can be rotated to vary the
interval between vaporization cycles. Also shown in Fig. 1 is an emanator selector
knob ¢ which is connected to a selector switch 10 on circuit board 8. Selector knob
9 may be slid in one direction to select a corresponding emanator 11, or in the
opposite direction to select emanator 12. For example, emanator 11 may vaporize
an insect repellent while emanator 12 might vaporize a fragrance so that a user can
choose the particular active to be vaporized, as desired. Fig. 1 also illustrates a pair
of spaced openings 13, 14 formed through cover 3 at a location which is aligned
with emanators 11 and 12, respectively. Openings 13, 14 thus enable the active
being vaporized to exit from heater 1 into the atmosphere. Finally, an instant action
button 15 extends through cover 3, and when pushed, overrides the time delay set
by the off duration knob 6 and permits a user to obtain an instant or immediate
burst of active from one or both emanators 11, 12 depending upon the position of
sclector knob 9.

Referring now to Fig. 2, circuitboard 8 is mountcd on supports 16 so as to be
raised above base 2 and provide sufficient room for forming a receptacle 17 for
receiving a plurality of batteries 7 (schematically shown in Fig. 3) for powering
heater 1. Alternately, heater 1 may be powered by an electrical cord 18 and plug
for insertion into a wall mounted electrical power outlet.

Fig. 2 also illustrates the emanators 11, 12. Each emanator 11, 12 comprises
a wick 19, 20, respectively and a wire heating element 21, 22, respectively. Each
wick 19, 20 has a lower end received within a reservoir 23, 24, respectively for
containing a solution of an active such as an insecticide, pesticide or fragrance, and
an upper end having a relatively flat tip across which wire heating elements 21, 22
respectively extend. Thus, as active is drawn upwardly by capillary action through
wicks 19, 20, the solution is volatized when current is passed through wires 21, 22

resulting in heating of the solution and vaporization of the active.
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Each reservoir 23, 24 is arranged to contain a volatile solution or fluid,
preferably biologically active, such as an evaporable liquid insecticide or an
evaporable liquid insect repellent, fragrance or the like. The reservoirs 23, 24 may
be unitary with base 2 and as such may be an integral part thereof. Alternately,
each reservoir 23, 24 may be separately formed and then attached to base 2 so that
reservoirs 23, 24 can be removable and thereby allowing for the replacement of
edch reservoir afier desired vaporization of the fluid contained therein. This would
allow for the interchanging of a variety of like dimensioned reservoirs containing a
wide variety of vaporizable liquid substances. Accordingly, the reservoirs 23, 24
can be so constructed as to be disposable and replaceable by new reservoirs
containing a fresh supply of active. Also, if desired, reservoirs 23, 24 may be
transparent in order to provide a user with the visual ability to determine the
amount of vaporizable active or liquid remaining in the heater 1. Further, although
the preferred composition is one which contains the active ingredient in a liquid
solution, the composition may also be a solid, semi-solid or gel formulation under
ambient conditions. In each case, the composition includes the active ingredient
and a carrier for the active ingredient. The carrier may include one or more
blowing agents, solvents, stabilizers, synergists, dyes and perfumes. Blowing
agents include azodicarbonamide, dinitrosopentamethylenetetramine,
azobisisobutyronitrile, and combinations thereof. Suitable blowing agents are
disclosed in U.S. Pat. No. 4,228,124, which is hereby incorporated by reference for
the purpose of disclosing blowing agents.

Solvents include alcohols such as cetyl aleohol, stearyl alcohol, and mixtures
thereof.

Stabilizers (e.g., for providing stability to heat, light, and oxidation) include
antioxidants such as 2,6-di-tert-butyl-4-methylpheno! ("BHT"), 3-tert-butyl-4-
hydroxyanisole ("BHA"), 2,2'-methylene-bis(4-ethyl-6-tert-butylphenol), 2,2'-
methylene-bis-(4-methyl-6-tert-butylphenol), 4,4'-butylidene-bis(5-methyl-6-tert-
butylphenol), 4,4'-methylene-bis(2-methyl-6-tert-butylphenol), 4,4'-thio-bis(3-
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methyl-6-tert-butylphenol), 4,4'-methylene-bis(2,6-di-tert-butylphenol), stearyl-
beta(3,5-di-tert-butyl-4-hydroxyphenol)-propionate, 1,3,5-trimethyl-2,4-6-tris(3,5-
di-tert-butyl-4-hydroxybenzylbenzene), 1,1,3-tris(2-methyl-4-hydroxy-5-tert-
butyl)-butane, tetrakismethylene(3,5-di-tert-butyl-4-hydroxycinnimate) methane,
dilauryl thiodipropionate, distearyl thiodipropionate, UV absorbers derived from
benzophenone, triazole, and salicylate compounds, and combinations thercof.
Suitable stabilizers are disclosed in U.S. Pat. No. 4,874,787 and in U.S. Pat. No.
4,515,768.

Synergists include alpha-[2-(2-butoxyethoxy)ethoxy]-4,5-methylene- dioxy-
2-propyltoluene, octachlorodipropy! ether, and N-(2-ethylhexyl)-bicyclo-[2,3,2]-
hept-5-en-2,3-dicarboxyimide. Suitable synergists are disclosed in U.S. Pat. No.
4,874,787 and U.S. Pat. No. 4,515,768.

Dyes in the composition can be used to show when the insect repellent is
spent. For example, suitable dyes include 3-ethostearate of 9-ortho-carboxyphenyl-
6-diethylamin-3-cthylamino-3-isoxanthene and electron-donating dyes. Dyes are
disclosed in Japanese Patent Publication No's. 09-175906A and JP 07-324003A,
International Patent Publication WO 96/33605 A1, and U.S. Pat. No. 5,891,811.

Perfumes can also be used in the composition. Perfumes can be used, e.g., to
show when the insect repellent is spent or for aesthetic purposes. Perfumes must
have similar volatility to the insect repellent and must not be attractive to insects.
Examples of suitable perfumes include citronella, which can be used herein as a
perfume, not an insect repellent.

The pulsed electrical cycling of heater 1 is achieved by solid state electronic
circuitry, as shown best in Fig. 3, but is not limited to the specific circuitry
itllustrated. The primary function for the clectronics is to switch the heater 1 on and
off at predetermined intervals. The ON/OFF duty cycle reduces the energy and
increases battery life as compared with a device that runs continuousty. The heater
Control Timing can be set to operate for a predetermined specific time duration,

e.g. 2 hours, 4 hours, 8 hours, etc. or can be set to turn the heater 1 on and off for
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predetermined time periods, e.g. on for 5 scconds and then off for five seconds as
long as the Low Voltage Detector indicates a good battery(s). The duty cycle will
be adjustable by changing a resistor 28 on the printed circuit board.

A secondary function for the electronics is to protect the battery(s) 7 from
damage by monitoring the battery voltage and disconnecting the circuit when the
voltage decreases to a set value. When the battery voltage is below a preset
voltage, the electronics will enter into a Battery Low Mode. In this mode, the
controls to the heater will be such that the heater is turned off. Low Battery
detection is only performed during the heater off state to avoid false detection due
to the current drain during the on state. The circuit will sample the battery voltage
three times just before the heater on cycle and decide if the next state will be low
voltage or normal (heater ON). In addition, there will be a hysteresis built into the
low voltage detector circuit to remove oscillations of judgement around the low
voltage level.

Figure 3 represents a potential electronic circuit for heater 1. It is a simple,
low-cost circuit and will allow the heater to be switched ON and OFF for a
predetermined time (duty cycle). The ASIC, microconiroller or discrete logic
component 29 incorporates a conventional Low Battery Detection circuit as is well
known in this art.

The circuit of Figure 3 will either turn the Heater ON or OFF. Depending
on the heater configuration ultimately chosen, the two states of ON and OFF may
not be sufficient. Take for example the situation where ON would allow too high a
voltage across the heater, resulting in too high of a temperature. In that case, the
ASIC, microcontroller or discrete logic component 29 will modulate the output,
reducing the voltage to the heater. A pulse width modulated (PWM) method of
control would be an efficient scheme for maintaining the proper voltage across the

heater element 21 or 22 that is less than full ON.
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The following equation is used for PWM waveforms:

VRMS = Vpk ~ton/T
Where: V. = Vi
ton = ON time for the heater (seconds)

T = period of time for PWM output (seconds)

As can be seen from the equation, if one monitors battery voltage (V) and then
adjusts toy, one can keep Vg constant.

A beneficial consequence of the use of electronics is the incorporation of a
clock within the circuit to create blockout periods of the day when the device is not
required and battery energy conscrvation can take place. As a result, once
powered, heater 1 does not need to include an on/off switch such as that shown as
30 in Fig. 3 to depower the board. Specific controls of heater pulsing is provided
by three subcircuits. Potentiometer 25 is adjustable to control the duration of heater
off cycles from 5 seconds to 30 scconds. Potentiometer 26 allows for battery
energy management with variable pulse width modulation that regulates battery use
during the on cycle with an on and off subcycle to manage power needs. Other
power conserving methods could be used, if desired. Potentiometer 27 is included
to regulate the duration of the on cycle from 0.25 seconds to 2 seconds. Other
subcircuitry can be included for motion, light, or other sensor switching such that
the unit could be dormant until needed.

Power is provided by batteries 7 and could be AA, C, D, or other 3 volt
battery wall power transformers. Batteries 7 may also be rechargeable. Power may
also be signally or simultancously connected to a permanent power source in a
tethered or untethered manner.

The wicks 19, 20 may be constructed from natural materials, fibers,
nonwovens, sintered polymers, ceramics, metal foams, open capillary tubes of
ceramic, glass, or other material. A critical consideration for the selection of any of

these materials is the temperature required for surface heating for the effluent being
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volatilized. The preferred wicking material is ceramic, in part because of its high
temperature tolerance. It shares other features with some other wicks with the
ability to tailor pore size to address wicking rates and fouling, it has insulative
propertics to further minimize heat transfer, and is readily available as a material.
If the wick substrate is conductive then a diclectric materiat layer of a few
thousandths of an inch in thickness must be placed between the electrically resistive
heater and the substrate. Materials not requiring the need for dielectrics are
preferred for their reduced cost, retained capillary pores for wicking, thermal
stability, etc. Ceramic wicks are also preferable in that they can withstand heater
deposition processing temperatures, if required. Other wick materials include
wicks made from saw-dust and silica/sand mixtures that are able to withstand
needed temperatures to volatize the actives.

Core to the success of this invention is the selection or creation of an
appropriate electro-resistive heating element. A thermally stable material which
functions as a heater when current flows from a battery is passed through it can be
achieved with a wide variety of heating materials. Important to the small
geometrical scale as well as the energy economy needed, heating elements from
traditional materials and sources have been limited to wires, thick films, and thin
films. Wire heating elements are commonly associated with alloys with trade
names of Nichrome, Ohmax, Radiohm, Nirex, Nilvar, and mor¢ (Omcga
Engineering, Inc., Handbook and Encyclopedia, Electric Heaters, 200, pg. z-38).
Pure metals that may be used, but show less resistivity and include platinum, iron,
zinc, molybdenum, tungsten, and more {Omega Engineering, Inc., Handbook and
Encyclopedia, Electric Heaters, 200, pg. z-38). Thin films can be derived from
metallic films, oxide films, materials from nitrides, borides, carbides, stanides, and
the like. Stannic oxides (SnQ,) or tin oxides can be deposited as a very thin film of
2 um or less. The other metal oxides arc formed as a thicker or intermediate film,
but still considered as a thin films. Thick films are also possible sources of

resistive heating elements. They can include electrically conductive adhesive
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thermosetting or thermoplastic polymeric resin pastes with silver or copper powder
as the conductor. Nonresin matrices of glass and ceramics with pure metals or
metal oxides such as Al,O; BeO, Pd/Ag, Si02, PbO, Ca0, B2 03, Na2 0, K2 O,
MgO, and other dopants have been used as thick films. Most heating elements can
be obtained in different shapes and sizes while maintaining physical properties such
as electrical resistivity, density, thermal conductivity, and specific heat. These
properties are determined by the constituent elements, processing methods, and
post-processing techniques.

The most preferred of the above resistive heating clements is either a 49
gauge Nichrome wire or a tin oxide thin film. Important to the selection of these
resistive heating elements is their effectiveness at volatilizing solutions and their
encrgy cfficiency. The gauge of the wire was selected because of its higher
resistance and less encrgy draw to generate needed wire temperatures. Like other
resistive materials, there is an issue of thinning wire diameter and the propensity for
failure. The Nichrome large gauge wires are relatively fragile and are subject to
mechanical failure during manufacturing, transportation, consumer handling, and
use. More significantly, thermal cycling induces stresses and fatigue in the heating
elements, which may result in heater failure. Undesirable oxidation of the heater
material can also occur causing weakening and possible failure. Figs. 4a through 4f
illustrate various resistive wire heater designs showing a wire heating element
123a-123f touching an emanating surface 124a-124f locatcd at the tip of a ceramic
wick 125a-125f, respectively. More specifically, Fig. 4a illustrates a single straight
wire heating element 123a touching a flat emanating surface 124a at the outer tip
end of wick 125a. Fig. 4b illustrates a simplc or single serpentine wire heating
clement 123b touching the flat emanating surface 124b at the tip end of ceramic
wick 125b. Fig. 4¢ illustrates a multi-serpentine design for wire heating clement
123c¢ touching the flat emanating surface 124c¢ at the tip end of wick 125¢. Fig. 4d
illustrates a wire heating element 123d that is wrapped around the circumference of

the tip end of wick 125d such that the emanating surface 124d comprises the outer
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circumferential surface of wick 125d. Fig. 4¢ illustrates a pair of spaced wire
heating elements 123e touching the flat emanating surface 124e¢ at the tip end of
wick 125¢. Tt should be noted that although two wires 123e are illustrated, multiple
wires could also be used, i.c. 2, 3 or more, if desired. Fig. 4f illustrates a side
mounting embodiment wherein wire heating element 123f touches one side of the
tip end of wick 125f such that an arcuate portion of the circumferential surface of
wick 125f comprises the emanating surface 124f.

Another type of preferred resistive heating element is a vapor deposited thin
film of tin oxide (SnO,} or ather resistive deposited films. An important
consideration is the direct deposition of the oxide on the ceramic substrate that
creates a mechanically robust heater that may not be as susceptible to mechanical
failure. It also does not suffer, as a wire resistive heater does, from inconsistent
position with respect to the wick at manufacturing and changes that occur with use.
An important consideration with the use of SnQOj is that its thermal expansion and
that of the ceramic do not substantially diffcr. As a result, there is no debonding or
other failures from thermal stresses that occur with pulsed or cyclic heating.
Additionally the SnO, does not suffer from detrimental additional oxidation with
usc.

In consideration of minimizing energy use, the heating element material
must have a resistivity sufficiently low to allow for rapid heating and cooling. It is
therefore desirable that the heater resistance correspond to the energy density of the
power source in order to minimize power consumption. Suitable heater materials
of low mass, such as SnQ, can be created with very low density. Not only is the
composition of the resistive material important in achieving this, but also the
thickness and other geometric consideration with a relationship such as R=p
(L/(WT)). Where R is resistance of the heater, p is resistivity of the heater
material, L is length, W is width, and T is thickness. The deposition of the thin film

by atmospheric, vacuum, electro-spray, thermal, or other vapor deposition allows
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the resistive oxide to be applied to contoured surfaces, which also includes some
internal pore surfaces.

Another advantage of a thin film heating element is that there can be an
increase in surface area. This allows for increased liquid contact with the heating
element to create more efficient thermal transfer and volatilization of the solution.
Because of the vapor deposition method, this surface coverage can also extend into
the pores of the wick, capillaries, or other structures. Yet because of the thinness of
the oxide film it does not close the porous structure and does not inhibit loading
performance and volatilization sites. The thin 2 pum thick films allows for the
potential to layer thin films as needed to achieve desired resistivity of the heater
material, in conjunction with composition, and heater design variables. Possible
disadvantages of thin film resistors include: (1) some designs may actually require
more energy to achieve the same temperature as a Nichrome wire; (2) some designs
may become fragile especially if the substrate on which it is deposited is also thin
to help minimize heat transfer; and (3) random temperaturc variations can occur
throughout the film depending on the thickness of the film. Figs. Sa through 5e
illustrate various resistive thin film heater designs showing a thin film heating
element 126a-126¢ located at the tip of a ceramic wick 127a-127e, respectively.
More specifically, Fig. 5a illustrates a thin film heating element 126a deposited on
the flat tip end of wick 127a. Fig. 5b illustrates a thin film heating clement 126b
deposited on flat tip end of wick 127b as well as the outer circumferential surface
of wick 127b which is adjacent the flat tip end and comprising the outer edge
margin of wick 127b. Fig. 5c illustrates a thin (ilm heating element 126¢ deposited
only around the outer circumferential surface along the edge margin and adjacent to
the flat tip end of wick 127c. Fig. 5d illustrates a grid-shaped thin film heating
element 126d deposited on the flat tip end of wick 127d. It should be noted that
various other designs could be deposited on the flat tip end or on the circumference

of wick 127d, e.g. a mesh, a spiral, a polygonal-shaped grid or some other network
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of spaced lines. Fig. 5¢ illustrates a thin film heating element 126¢ in the form of a
thin ribbon deposited on the flat tip end of wick 127e.

As set forth above, one of the primary uses of heater 1 is for providing an
insect repellant and insccticidal function. Those insecticidal or insect repellant
evaporable fluids which are useful in heater 1 are limited only to the extent that
such fluids are vaporizable, arc of a composition which is capable of vaporization,
and are registered for use with humans. The composition compriscs one or more
active insect repellent and one or more optional carrier ingredients. Optional
carrier ingredients include blowing agents, solvents, stabilizers, synergists, dyes,
and {ragrances well known to those skilled in this art. Suitable inscct repellents are
exemplified by DEET, pyrethrins, chrysanthemic acid derivatives, and pyrethroids.
Examples of some suitable pyrethroids are Allethrin, d-Allethrin, Bioallethrin, S-
Bioaliethrin, Empenthrin, Prallethrin, and Transfluthrin. A preferred volatile
insecticidal fluid substance is 3-allyl-2-methylcyclopenta-2-ene-4-one sold under
the brand name Pynamin-Forte by Sumitomo Chemical Co., Ltd. of Japan. A
preferred volatile insect-repellent fluid substance is N,N-dicthyl meta-toluamide
(commonly known as DEET).

In additional to insect repellants, insecticides, and pesticides, the portable
device of the present invention can also be utilized to evaporate other evaporable
fluid substances such as cvaporable [luid antiseptics, evaporable fluid agricultural
fungicides, evaporable fluid plant-growth regulants, e.g. fertilizers and the like,
evaporable fluid herbicides, air fresheners, perfumes, deodorants, medicaments,
and the like.

A Nichrome wire will expand and contract approximately 0.001 inches
during the process of heating to 160°C and cooling. A spring mechanism is to be
uscd to keep each Nichrome wire in constant tension against its corresponding
wick. However, too much force on the wirc will result in permanent deformation
(stretching) of the wire or even breakage. The yield strength is the amount of stress

required on the wire to permanently stretch the wire. The tensile strength is the
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amount of stress that would break the wire. The heater assembly must be
constructed such that the stresses on the wire do not exceed one-half the yield
strength. The yield and tensile strength for a 35 AWG Nichrome wire is typically
550 MPa {megapascal) and 880 MPa respectively. Therefore, <300 MPa of stress
would be a likely target for the spring mechanism.

Figs. 11-13 schematically illustrate one embodiment of an electro resistive
wire heating element or filament 32 being held in contact with the flat tip end 33 of
a wick 34. The opposite end of wick 34 is in communication with a composition
containing an active ingredient within reservoir or vial 35. A cup 36 having a
central opening (not shown) is used to support wick 34 in an upright position, and a
seal between this opening and wick 34 prevents excessive evaporation and spillage
of the composition within vial 35.

As shown best in Fig. 13, wire heating element 32 is mounted on a bowtie
shaped plate 37 which includes a central annular member 38 and oppositely
extending triangular shaped wing members 39 and 40. Central member 38 has an
opening therein that has a diameter substantially the same as the diameter of wick
34. Wire 32 is disposed across opening 41 and has opposite ends affixed to plate
37 by rivets 41 and 42 which in turn are electrically connected to a battery 7 by
wires 43 and 44 respectively.

Plate 37 and wire heating element 32 are captured within a cylindrical spring
housing 45 in such a manncr that plate 37 freely slides vertically therein, i.e., is
free-floating in housing 45. Housing 45 includes an inwardly projecting annular lip
46 at its upper end that provides an annular lower surface 47. One end of a coil
spring 48 bears against surface 47 and the other end of spring 48 bears against plate
37 so as to provide a downward force to maintain wire heating element 32 against
the emanating surface, i.e., the flat tip end 33, of wick 34, as indicated by arrow 4.

Although a coil spring 48 is illustrated in Fig. 11, other types of springs are
also contemplated for use in the present assembly. Fig. 14 schematically illustrates

a floating wire heating element 50 mounted across a pair of spring fingers 51, 52
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for movement in the direction of arrow 53. Fig. 15 schematically illustrates spring
force being applied by a pair of coiled sections 54 and 55 integrally formed as part
of a wirc heating element 56. Fig. 16 schematically illustrates spring force being
applied by corrugations 57 integrally formed as a part of a wire heating element 58.
Fig. 17 schematically illustrates spring force being applied by stretching a wire
heating element 59. In this embodiment, wick 60 is shouldered against the
underside of plate 61 so that the flat tip end thereof projects through the central
opening therein to stretch wire element 59 upwardly which provides a downward
force against wick 60.

Fig. 18 schematically illustrates a side mounting embodiment for the present
invention wherein a wire heating element 62 is mounted against the side of a wick
63 at a location beneath the flat tip end 64 thereof and above cap 65 of vial or
reservoir 66. Wire 62 is affixed to a U-shaped plate 67 and extends across the
opening formed by the U to engage or bear against the side of wick 63. A pair of
spaced apart conductors 68 and 69 provide an electrical connection to the electronic
circuitry schematically illustrated by 70 and battery 71. Conductors 68 and 69 are
preferably composed of spring steel so as to inherently function as a spring to
provide a force to maintain the wire heating element 62 in contact with the
emanating surface, i.e., the side of wick 63.

Fig. 18 also illustrates a holder for removably mounting reservoir 66, cap 65
and wick 63 (comprising onc embodiment of a refill assembly) to the apparatus.
The holder comprises a base member 72 for supporting the underside of reservoir
66 and a pair of opposing spring finger members 73 and 74 that grab opposite sides
of reservoir 66. Finger members 73 and 74 thus provide a snap-fit assembly for
removably mounting reservoir 66, cap 65 and wick 63.

Fig. 19a illustrates that a wick 75 can have a notch 76 formed in its flat tip
end 77 to receive a wire heating element 78. Notch 76 holds the wire heating

element 78 in proper position and also increases the wetting effect at the wire
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heating element 78. Fig. 19b illustratcs a notch 79 formed in the side of a wick 80
to receive a wire heating element 81 for the same reasons noted for Fig. 19a.

Fig. 20 illustrates yet another embodiment wherein two spaced apart wire
heating elements 82 and 83 contact the flat tip end 84 of a wick 85. Multiplc wire
heating elements might be used if desired to volatize more effectively, to volatize at
a higher rate, or as a redundant system.

Fig. 21a illustrates a multi-part delivery system wherein the device includes
a two-piece {(or more) wick comprised of a permanent wick portion 86 and a refill
wick portion 87. The permanent wick portion 86 and a wire heating element 88
would be affixed or attached to the device so as to be non-removable while the
refill wick portion 87 would be part of a refill assembly which is removable and
replaceable by a user. In the casc of refills, a user interacts with the device and thus
it may be beneficial to isolate the heater element 88 from user interaction, thereby
preventing damage to the heater, maintaining the relationship of heater-to-wick,
preventing contact with a hot surface, and allowing usc of a less expensive low-
temperature refill wick (permanent wick portion 86 would be high-temp).

Fig. 21b illustrates that when using a two-piece, or multiple-piece wick a
coupling medium 89 may need to be disposed along the interface and between
portions 86 and 87 to enhance fluid transfer between the refill wick portion 87 and
the permanent wick portion 86. Examples of coupling medium 89 include felt type
materials, cotton, absorbent paper (e.g. filter paper) and woven fabrics. Coupling
medium 89 could be affixed to either refill wick portion 87 or permanent wick
portion 86.

Fig. 22 illustrates an "all-in-on¢" refill assembly or unit comprised of a wire
heating element 90, a wick 91 and a reservoir 92 of active solution. Reservoir 92
can be formed integrally as part of a laminated plastic film package 93. The outer
edges of the lamination 93 may contain holes 94, or any other desired and

convenient means, for aligning the all-in-one refill unit in the device.
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Contacts 95 and 96 provide an electrical connection for wire heating element
90 to a battery or other source of power via electronic circuitry (not shown). There
are advantages to an all-in-one refill unit where a simple replacement assembly
provides a new heater, a ncw delivery system (wick), and the refill active solution
all at once. This method reduces the life expectancy required of the components,
and eliminates the need for expensive robust hardware.

To conserve energy, it is desirable to minimize the air velocity in contact
with the heater element. This is because the moving air cools the heater element
and takes the heat away, and as a result more power must be supplied to the heater
element to maintain a desired temp. However, one also would benefit from
evacuating the air inside the housing rapidly, to reduce the active concentration
surrounding the pinpoint heater because a lower concentration allows easier
volatilizing. Therefore, it is desirable to move air inside the housing, but utilize an
air regulation means to reduce its velocity across the heater element. Figs. 23-26
illustrate several different methods of accomplishing this goal when used in
combination with a fan while Fig. 27 illustrates another arrangement without a fan.

Fig. 23 illustrates the use of a baffle 97 as the air regulation means. Baftle
97 is disposed between a fan 98 and a wire heater element 99 in the path of the air
currents 100 created by fan 98 to prevent direct contact of the air currents 100 with
the wire heater element 99,

Fig. 24 illustrates the provision of a chamber 101 to receive a wire heater
element 102 below (or above) a passageway 103 as the air regulation means. In
Fig. 24, passageway 103 includes an air inlet 104 and an air outlet 105 formed
adjacent to chamber 101 and through which air currents 106 from a fan 107 move.
Passageway 103 communicates via an opening 108 with chamber 101 so that as air
currents 106 flow past opening 108 active vaporized by heater element 102 is
drawn into passageway 103 to flow downstream and exit the device via air outlet

105.
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Fig. 25 illustrates varying the cross sectional area of a housing containing a
wire heater element 109 as the air regulation means. Fig. 25 illustrates a
passageway 110 formed downstream of a fan 111 through which air currents 112
move. Passageway 110 has a defined cross sectional area and opens into a larger
chamber 113 having a greater cross sectional area than passageway 110 which
contains wire heater element 109 therein. As a result, the velocity of the air
currents 112 passing through chamber 113 and thus over wire heater clement 109 is
reduced as compared to the velocity of the air currents in passageway 110,

Fig. 26 illustrates an embodiment wherein the air regulation means
comprises a cap 114 covering a wire heater element 115 located in contact with a
flat tip end 116 of a wick 117. The cap 114 acts in a manner similar to baffle 37 in
Fig. 23 to prevent direct contact of air from a fan (not shown) on wire heater
element 115. In this embodiment, cap 114 also includes a plurality of slots 118
formed therein to allow active volatized by wire heater element 1135 to escape the
interior thereof. Cap 114 may be held on wick 117 by one or more spring clips 119
which provides a snap-fit retainer for cap 114.

Fig. 27 illustrates yet another embodiment wherein a vented housing 120 is
used as the air regulation means. In Fig. 27, housing 120 includes a plurality of
spaccd openings 121 formed therein so that movement of ambient air therethrough
will expel volatized active from the interior of housing 120. Alternatively, housing
120 may be attached via a wrist-band 122 to a user so that as a user swings or
moves his or her arm, air moves through openings 121 to expel volatized active.

It should be noted that all of the embodiments illustrated and described
herein may be attached to and be wearable by a user so that the device is portable
and wearable. In addition to wrist band 122 noted above, other attachment means
could include various clips, pins, adhesives, hook and loop fasteners, magnets, ties,

necklaces, straps, bands and buckles, as is well known in the art.
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It should also be noted that various types of fans can be incorporated into the
device to enhance efficacy by distributing the volatized active and moving it away
from the wick. For example, in addition to a conventional fan that utilizes a motor
driven rotating blade, one could also use a piezo flapper device. The piezo flapper
comprises a piezo device that vibrates, causing an attached material to vibrate and
move air (low CFM); Alternatively, a conventional fan can be used to provide
higher air velocity, as measured using cubic feet per minute (CFM). A piezo
flapper uses a piezo ceramic disc or film material attached to a rectangular
"flapper”. The piezo vibrates at a low frequency (typically 100hz) when excited
with the proper voltage. The vibration is mechanically transferred to the flapper
creating a fan that moves air. Key benefits of piczo flappers are the low energy
required to activate the device, small size and high reliability. Such fans are
available under the trade names Piezoelectric Bender, Piezoelectric Flapper, or
Piczoelectric Chopper from companies such as Piezo Systems, Physik Instrumente
GmbH & Co., and East Electronics. Fig. 3 illustrates an electronic circuit that
incorporates a subcircuit including a potentiometer 128 for controlling a piezo fan

129.

EXAMPLES

Fig. 6 is a graph that illustrates the ability of localized and cyclic heating
used in heater 1 to meter the release of fragrance. This method of dispensing
provides for increased control and flexibility. Current heated systems creatc an
equilibrium release between temperature, surface area, and effluent physical
properties. By controlling the amount of heat or more directly the magnitude of
temperature reached, the on-time duration, and the frequency of the cycle this
heating method can provide a wide range of effluent release, as shown. This
experiment was conducted as shown in Table 1 with a 15G NiCr wire resistive

heating element.
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TABLE 1
Weight per Weight Dispensing
Temp Dispensings | Change | [nitial Final | Dispensings Cycle
+/-5 (F) (ug) @ ® () |(orminutes) |  (min)
110 18.18 | 0.00020 | 14.0901 | 14.0899 11 1
130 20.00 | 0.00020 | 14.0894 | 14.0892 10 1
150 20.00 | 0.00020 | 14.0887 | 14.0885 10 1
170 40.00 | 0.00040 | 14.0882 | 14.0878 10 |
190 81.82 1 0.00090 | 14.0173 | 14.0164 11 1
210 120.00 t 0.00120 | 14.0853 | 14.084] 10 1
230 200.00 ; 0.00200 | 14.0830 | 14.0810 10 |
250 510.00 [ 0.00510 | 14.0751 | 14.0700 10 |
270 6280.00 | 0.00680 | 14.0303 | 14.0235 10 1
290 81538 | 0.01060 | 14.0098 | 13.9992 13 |
310 800.00 | 0.00880 | 13.9033 | 13.8945 11 1

Current from wall power was passed through the wire for one minute and
then turncd off. The amperes were controlled such that the maximum temperature
achieved was that shown. Increasing the current increased the temperature and
subsequently increased the weight loss per cycle. Ten to thirteen cycles were
performed to obtain the average weight loss. The inflection in the profile indicates
that there are temperatures that volatilize fragrance at a rate faster than fragrance
can feed the heat zone during the on-cycle for volatilization. As a result, the weight
loss per dispensing begins to fall with greater temperatures until a plateau occurs.
During the off-cycle there is time for the emanator to recharge for another heat
cycle.

Fig. 7 is an example of the control of an insecticide by a similar
experimental protocol as that described for Fig. 6. This experiment was conducted

as shown in Table 2 also with a 15G NiCr wire resistive heating element.
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TABLE 2
Weight per Weight Dispensing

Temp Dispensings | Change Initial Final | Dispensings Cycle

+H-5(F) (ng) () (8) (g) | (or minutes) (min)
100 3.18 0.0005 8.8045 | 8.8940 157 1
150 7.58 0.0005| 9.0076| 9.0071 66 1
200 18.48 0.0017 | 8.8962| 8&.8945 92 1
250 46.34 0.0038 | 9.0010| 8.9972 82 1
300 109.84 0.0067 | 89972 | 8.9905 61 i
350 154.41 0.0105| 8.9905| &.9800 68 1
400 195.96 0.0158 | 8.9800| 8.9642 81 1
450 23137 00118 | 89642 | B8.9524 51 1
500 352.85 0.0434 | 8.8940: R&.8506 123 1
350 90.54 0.0067| 89379| 8.9312 74 1

The insecticides showed a similar rate limiting behavior as that with
fragrances with increasing temperature.

Fig. 8 represents a bioefficacy example where the same localized heating
and cyclic control device used as in Fig. 7. Figure 8 represents the adjustable
performance of localized and cyclic heating against experimental controls and
marketed products. Data was gathered by preparing 6.12 m” enclosed chamber
with ventilation control. The chamber was cleaned with soap and water for any
residual insecticide from previous tests and ventilation stopped. 100 female Aedes
Aegypti mosquitoes were rcleased in the chamber and observed for the number of
mosquitoes that fell unresponsive over the course of time. Figure 8 indicates that
no mosquitocs were lost during the control experiment. The performance standard
for mosquito kill or knockdown is that of the pre-burned coil. This occurs by
burning a standard coil treated with an insecticide solution. Upon burning the
insecticide is released and fills the chamber. A sample of 100 mosquitoes is
released in this treated chamber and observed for knockdown over time. It is
observed that 90% of the insects are killed with about three minutes of exposure
and the remainder within the next few minutes. The “45-Night” designation

represents a currently marketed product in a common form, which provides
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nighttime protection for 45 nights. In this and all remaining experiments in this
example the chambers were prepared to control standards, the mosquitoes released
and then the insecticide product released by the various devices or methods. These
experiments required the device to treat the room and begin causing insect
knockdown. The 45 night product showed a twelve minute lag to first efficacy.
The coil from a cold start showed a seven minutc lag with steeper effect against the
mosquitoes. PPH represents the localized and cyclic heater and shows that it can
be operated with adjustable temperature magnitude, on-time duration, and
frequency to have very fast two minute onset and steep bioefficacy slope for such
reasons as initial space treatment and then can be adjusted for slower onset at seven
minutes and shallower slope which may represent a maintenance treatment,
adjustment for smailer space, or for personal preference.

Table 3 shows an important additional conclusion from this example is the
observation that the insecticide active was not destroyed by the intensive localized
heating. It has been shown that the amount of active released is that which is
theoretically needed for knockdown. Such theorctical values have been shown
experimentally and correspond to the performance of this technology. This
indicating that therc is limited destruction of the chemical entity through localized

cyclic heating.

TABLE 3
Active Delivered:
Wt. Of Formula Used (g) Theoretical Air Concentration

Test 1 Test 2 Test 1 Test 2

Before 10.3947 10.3938 Volume 420 6120
(L)
After 10.3938 10.3917 ug Al 27 63
Total used 0.0009 0.0021 ug/L 0.0643 0.0103
ug Al used 27 63
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Test 1:
Test: 0.42 M3 chamber.
Insect: A. aegypti.
Formula: Raid Electric 45 night
3% EBT, 1% BHT, 96% Isopar V
Heater cycle time: 1:03 min.
Dispensing Temp. Time KD KD
No. ©) (Min) #) Total No. (%)
1 116 1 0 9 0
2 119 2 0 9 0
3 121 3 0 9 ¢
4 118 4 1 9 11
5 120 5 1 9 il
6 115 6 1 9 11
7 116 7 3 9 33
8 116 8 7 9 78
9 118 9 8 9 89
10 119 10 8 9 89
11 119 11 8 9 89
12 120 12 9 9 100

Similarly, by the use of fragrance and human panelist trained in fragrance
hedonics, it has been qualitatively shown that the quality of a fragrance is also not
degraded with localized cyclic heating. The burst of high temperature heating
preferentially facilitates volatilization rather than degradation.

Fig. 9 and Table 4 illustrate the favorable particle sizes created by the

operation of the localized and cyclic heating of heater 1.

TABLE 4
10 20 30 40 50
0.3 um Profile 69269.38 26828 17878.5 15459.63 14119
0.5 um Profile 57631.25 18322.38 10794.13 8980.25 7921

0.7 um Profile  47058.5 10181.75 5176.75 4096.875 3425.875
1 um Profile 39238 6952.125 3285.375 2535.125 2073.75
5um Profile  730.625 21.5 12.375 10.625 9.75

10 um Profile 5 0.25 0.25 0.25 0.25
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The mechanism of molecular volatilization and detection of particles results
form the condensation of the vapor within the vicinity of the emanator. The size
and energy (retained heat) of these particles is important in their post condensation
behavior. Particles that are too large suffer from lack of time aloft and lack of

5  surface area. Large particles of 2 - 3 um and particularly above 10 pum in diameter
or more are affected by gravity and will fall out of suspension in the air near the
emanator. Because of the lack of loft the particles are not able to drift to lower
concentrated areas where they can revaporize. Contributing to the difficulty to
revolatilize is the reduced surface area per volume of the larger particles, which

10 limits the amount of surface available for volatilizations. Just the opposite is
available [rom the localize cyclic heating method of the present invention. These
particles have reduced diameter below 1 um, which are too small to settle out from
gravitational forces, arc too small to deposit in human respiratory system, and have
large surface to volume ratios such that revolatilization is quickly promoted. The

15  particles from the localized cyclic heat source of heater 1 efficiently disperse and
remain dispersed in air,

Fig. 10 and Table 5 demonstrate the variable temperatures that are

achievable with a single thin film oxide heater with variable current input.

20 TABLE 5
0.5 1 1.5 2

Amp  Temp (F) Temp(F) Temp(¥F) Temp (F)

0.3 119.72 103.30 85.66 63.14

0.35 130.19 111.89 92.43 69.01

0.4 126.72 106.92 89.96 67.46

045 0.45 (.45 0.45 0.45

0.5 0.50 0.50 0.50 0.50

0.55 120.75 106.80 88.93 65.50

0.6 128.90 111.11 91.01 67.34

This example illustrates one composition with surface temperatures can vary

over broad ranges. It also represents that final temperatures are largely achieved
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within the first half second of current application. There is little temperature
change between one-half second and two seconds. This example confirms the
rapid heating characteristics of the thin film heating element within appropriate

ranges for use within the fields described by this application.
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CLAIMS
I claim:
1. A portable apparatus for dispersing a volatile active into air,
comprising:
a base;

a reservoir containing a composition having a volatile active;

a holder for mounting said reservoir to said base;

a wick having an emanating surface and communicating with said
composition for delivering said composition to said emanating surface;

a heating element in contact with said emanating surface; and

a source of power communicating with said heating element to heat said
heating element and vaporize said volatile active.

2. The apparatus of claim 1 wherein said volatile active is selected from
the group consisting of an insect repellant, an insecticide, a pesticide, an antiseptic, a
fungicide, a plant growth regulator, a herbicide, an air freshener, a perfume, a

deodorant, a medicament, and mixtures thereof.

3. The apparatus of claim 1 wherein said volatile active is an insect
repellant.
4. The apparatus of ¢laim 3 wherein said insect repellant is selected from

the group consisting of pyrethrins, chrysanthemic acid derivatives, pyrethroids, and
mixtures thereof.

S, The apparatus of claim 4 wherein said insect repellant is a pyrethroid
and is selected from the group consisting of allethrin, d-allethrin, bioallethrin, S-
bioallethrin, empenthrin, prallethrin, and transfluthrin, and combinations thereof.

6. The apparatus of claim 3 wherein said insect repeilant is 3-allyl-2-
methylcyclopenta-2-ene-4-one.

7. The apparatus of claim 3 wherein said insect repellant is N,N-diethy!

meta-toluamide.
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8. The apparatus of claim 1 wherein said holder provides a removable
mounting for said reservoir.

9. The apparatus of claim 8 wherein said reservoir and wick are integral
with each other to provide removable and replaceable refill assembly.

10.  The apparatus of claim 9 wherein said refill assembly further includes
said heating element.

11.  The apparatus of claim § wherein said holder provides a snap-fit
mounting for said refill assembly.

12.  The apparatus of claim 1 wherein said wick is composed of a material
selected from the group consisting of natural materials, fibers, nonwovens, sintered
polymers, ceramics, metal foams and glass.

13, The apparatus of claim 1 wherein said heating element is an electro-
resistive heating element.

14.  The apparatus of claim 13 wherein said electro-resistive heating
element is selected from the group consisting of a wire, a thin film and a thick film.

15.  The apparatus of claim 13 wherein said electro-resistive heating
element is a wire composed of nichrome.

16.  The apparatus of claim 13 wherein said electro-resistive heating
element is a thin film composed of tin oxide.

17.  The apparatus of claim | wherein said composition is in the form of a
liquid, solid, semi-solid or gel at ambient conditions.

18.  The apparatus of claim | further including a spring providing a force to
maintain said heating element in contact with said emanating surface.

19.  The apparatus of claim 18 wherein said wick includes a relatively flat
tip end defining said emanating surface and said heating element contacts said flat tip
end.

20.  The apparatus of claim 18 wherein said wick includes opposite ends
and at least one side surface between said opposite ends defining said emanating

surface and said heating element contacts said side surface.
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21. A portable apparatus for dispersing a volatile active into air,
comprising:

a base;

a rescrvoir containing a composition having a volatile active;

a holder for mounting said reservoir to said base;

awick having an emanating surface and communicating with said
cc;mposition for delivering said composition to said emanating surface;

a wire heating element in contact with said emanating surface;

a spring providing a force to maintain said wire heating element in contact
with said emanating surface; and

a source of power communicating with said heating element to heat said
heating element and vaporize said volatile active.

22.  The apparatus of claim 21 wherein said volatile active is selected from
the group consisting of an insect repellant, an insecticide, a pesticide, an antiseptic, a
fungicide, a plant growth regulator, a herbicide, an air freshener, a perfume, a
deodorant, a medicament, and mixtures thereof,

23.  The apparatus of claim 21 wherein said volatile active is an insect
repellant.

24, The apparatus of claim 23 wherein said insect repellant is selected
from the group consisting of pyrethrins, chrysanthemic acid derivatives, pyrethroids,
and mixtures thereof.

25.  The apparatus of claim 24 wherein said insect repcllant is a pyrethroid
and is selected from the group consisting of allethrin, d-allethrin, bioallethrin, S-
bioallethrin, empenthrin, prallethrin, and transfluthrin, and combinations thereof.

26.  The apparatus of claim 23 wherein said insect repellant is 3-allyl-2-
methylcyclopenta-2-ene-4-one,

27.  The apparatus of claim 23 wherein said insect repellant is N,N-diethyl

meta-toluamide.
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28 The apparatus of claim 21 wherein said holder provides a removable
mounting for said reservoir.

29, The apparatus of claim 28 wherein said reservoir and wick are integral
with each other to provide removable and replaceable refill assembly.

30.  The apparatus of claim 29 wherein said refill assembly further includes
said heating element.

31.  The apparatus of claim 28 wherein said holder provides a snap-fit
mounting for said refill assembly.

32.  The apparatus of claim 21 wherein said wick is composed of a material
selected from the group consisting of natural materials, fibers, nonwovens, sintered
polymers, ceramics, metal foams and glass.

33,  The apparatus of claim 21 wherein said wirc heating element is
composed of nichrome.

34.  The apparatus of claim 21 wherein said composition is in the form of a
liquid, solid, semi-solid or gel at ambient conditions.

35.  The apparatus of claim 21 wherein said wick includes a relatively flat
tip end defining said emanating surface and said heating element contacts said flat tip
end.

36.  The apparatus of claim 21 wherein said wick includes opposite ends
and at least one side surface between said opposite ends defining said emanating
surface and said heating element contacts said side surface.

37. A portable apparatus for dispersing a volatile active into air,
comprising:

a base;

a refill assembly comprising a reservoir containing a composition having a
volatile active, a wick having an emanating surface and communicating with said
composition for delivering said composition to said emanating surface, and a heating
element in contact with said emanating surface;

a holder for removably mounting said refill assembly to said base;
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a source of power communicating with said heating element to heat said
heating element and vaporize said volatile active;

a spring providing a force to maintain said heating element in contact with
said emanating surface;

a cover attachable to said base to enclose said refill assembly, holder and
spring, and including at least one air inlet and one air outlet; and

a fan mounted to move a current of air from said inlet past said emanating
surface to cause egress of said volatile active from said air outlet.

38.  The apparatus of claim 37 wherein said volatile active is selected from
the group consisting of an insect repellant. an insecticide, a pesticide, an antiseptic, a
fungicide, a plant growth regulator, a herbicide, an air freshener, a perfume, a
deodorant, a medicament, and mixtures thereof.

39.  The apparatus of claim 37 wherein said volatile active is an insect
repellant.

40.  The apparatus of claim 39 wherein said insect repellant is selected
from the group consisting of pyrethrins, chrysanthemic acid derivatives, pyrethroids,
and mixtures thereof.

41,  The apparatus of claim 40 wherein said insect repellant is a pyrethroid
and is selected from the group consisting of allethrin, d-allethrin, bicallethrin, S-
bioallethrin, empenthrin, prallethrin, and transfluthrin, and combinations thergof.

42, The apparatus of claim 39 wherein said insect repellant is 3-allyl-2-
methylcyclopenta-2-ene-4-one.

43.  The apparatus of claim 39 wherein said insect repellant is N,N-diethy!
meta-toluamide.

44.  The apparatus of claim 37 wherein said holder provides a removable
mounting for said reservoir.

45.  The apparatus of claim 44 wherein said holder provides a snap-fit

mounting for said refill assembly.
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46.  The apparatus of claim 37 wherein said wick is composed of a material
selected from the group consisting of natural materials, fibers, nonwovens, sintered
polymers, ceramics, metal foams and glass.

47.  The apparatus of claim 37 wherein said heating element is an ¢lectro-
resistive heating element.

48.  The apparatus of claim 47 wherein said electro-resistive heating
element is selected from the group consisting of a wire, a thin film and a thick film.

49.  The apparatus of claim 47 wherein said electro-resistive heating
element is & wire composed of nichrome.

50.  The apparatus of claim 47 wherein said electro-resistive heating
element is a thin film composed of tin oxide.

51.  The apparatus of claim 37 further including a battery housing
mounted on said base, and wherein said source of power comprises at least one
battery receivable in said battery housing for powering said heating element and
fan.

52.  The apparatus of claim 37 further including air regulation means for
minimizing the velocity of said air current across said heater element.

53.  The apparatus of claim 52 wherein said air regulation means includes
a baffle disposed between said fan and said heater clement to prevent direct contact
of said air current with said heater element.

S54.  The apparatus of claim 52 wherein said air regulation means
comprises a passageway formed adjacent to said heater element and
communicating with said air inlet and said air outlet and through which said air
current moves, said passageway communicating with said heater element to draw
active vaporized by said heater element into said passageway as said air moves
downstream therein.

55.  The apparatus of claim 52 wherein said air regulation means
comprises a passageway formed downstream of said fan through which said air

current moves and having a first cross sectional area, and a chamber downstream of
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said passageway through which said air current moves and having a second cross
sectional area, said second cross sectional area being greater than said first cross
sectional area to thereby reducc the velocity of said air current through said
chamber, and said heater element is disposed in said chamber.

56.  The apparatus of claim 37 further including a non-removable
permanent wick portion engageable with said wick of said refill assembly.

57.  The apparatus of claim 56 further including a fluid coupling medium
disposed between said permanent wick portion and said wick of said refill
assembly.

58.  The apparatus of claim 37 wherein said source of power includes

electronic circuitry providing pulsed heating of said heating element.
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METHOD AND APPARATUS FOR POSITIONING A WICK MATERIAL
IN A VAPOR-DISPENSING DEVICE

FIELD OF THE INVENTION

This invention generally relates to vapor-dispensing devices, and more

particularly, to a method and apparatus for positioning a wick material in a vapor-

dispensing device.

BACKGROQUND OF THE INVENTION
There have been various methods devised to attempt to regulate the diffusion of

volatile materials especially with regard to the vapor delivery of fragrances and/or
deodorizers. Exemplary prior art devices which relate to this are U.S. Patent Nos.:
525,646; 1,123,036; 1,129,897; 1,323,659; 1,377,909; 2,383,960; 2,507,889,
2,616,759; 2,657,090, 2,787,496; 2,797,844, 2,878,060; 2,961,167, 2,975,464
3,104,816; 3,239,145; 3,550,853; 3,633,881; 3,679,133; 3,804,331; 4,014,501,
4,094,639; 4,413,779; 4,663,315; 4,739,928; 5,038,394; 5,647,053; 5,903,710;
5,945,094, 5,976,503; and 6,104,867. The primary function of these types of devices
has generally been the counteracting of malodors through the delivery of aesthetically
pleasing fragrance vapors, or facilitating the delivery of other vapors, such as
insecticides or other compositions.

In general, vapor-dispensing products typically include a fragrance-reservoir and
a transport system from which fragrance is evaporated into the surrounding air. For
example, in such systems the liquid to be evaporated is transported from a reservoir
via a wick material partially immersed in the liquid. In such a system, in general, the
liquid is transported through the wick by capillary action. Many of these systems, such
as the system described in U.S. Patent No. 6,104,887 (“the ‘867 patent”), include a
housing unit into which the liquid reservoir is placed. The housing of such devices
advantageously includes a heating unit.

In such devices, the heating element delivers kinetic energy to molecules of the
liquid as contained in the wick, thereby increasing the rate of evaporation to obtain

higher fragrance intensity and uniform delivery density over time. Typically, in such

1
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units, a plug unit is plugged onto a conventional electrical outlet, thereby causing the
heating unit to heat the liquid and vaporized liquid that have been drawn up into the
wick. The wick and/or bottle unit containing the wick are suitably configured to such
that the wick material is placed, when completely assembled, in proximity to the
heating element. For example preferably, in most such devices, care is taken to
ensure that the wick material, and particularly the uppermost portion thereof extends at
least into, or more preferably into and through the typically circumferentially arranged
heating unit.

While devices so configured typically ensure effective vaporization of the liquid
to be dispensed, various difficulties can be encountered through use of the devices.
For example, as explained in some detail in the ‘867 patent, one of these difficulties
(addressed by the guidance and/or stabilization systems described in the ‘867 patent)
is that the wick may become damaged either during insertion, use and/or removal of
the wick containing reservoir (e.g., bottle). For example, during insertion and/or
removal of the reservoir (e.q., bottle) the wick may be caused to contact the heating
element. Furthermore, movement of the reservoir (e.g., bottle) relative to the housing
during use or otherwise may give rise to deleterious or disadvantageous interactions
between the wick and, for example, the hearing unit.

Products currently on the market have utilized wicks constructed of compressed
graphite, porous ceramic, or fibrous bundles. See, for example, U.S. Patent No.
4,663,315 issued May 5, 1987 to Hasegawa et al, and U.S. Patent No. 5,647,053
issued July 8, 1997 to Shroeder et al. In these cases, the transport mechanism is
capillary action of liquid passing through the structure of a wick, which in use, is
contained within the heating element. Notably, and as discussed in more detail below,
with momentary reference to Figures 1A and 1B and 2A and 2B, each of these
exemplary prior art devices clearly require the wick material to be placed, when in use,
within the heating element. (Figures 1A and 1B are Figures from the ‘315 Hasegawa
et al patent, while Figures 2A and 2B are Figures from the ‘053 Schroeder et al.
patent).

Various methods for connecting the fragrance liquid reservoir to a housing unit
of a vapor-dispensing device have been developed and are known. Typically, such
methods comprise simple snap-type mechanisms, as shown in the aforementioned
‘867 patent, or screw-thread designs, such as are shown on the ‘315 patent to

2
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Hasegawa. With such systems, particularly when used in a wick containing vaporizer,
the wick may be damaged by being crushed or bent by careless interconnection, or be
overheated by contact with the heating element during operation, due to instability and
improper positioning of the wick material relative to the heating element. This same
instability and improper positioning may cause uneven heating of the wick, result in
diminished evaporative performance, and consumer frustration.

Thus, there exists a need for a method for positioning a wick material in a vapor-

dispensing device that addresses the disadvantages of the prior art.

SUMMARY OF THE INVENTION

While the way in which the present invention addresses the disadvantages of

the prior art will be discussed in greater detail below, in general, the present invention
achieves and advancement in the art by providing a method and apparatus for
selective positioning of a wick material in a vapor-dispensing device that facilitates
effective fragrance vapor delivery while offering significant advantages in manufacture,
assembly, product performance, and product safety.

For example, in accordance with one embodiment of the present invention
through effective alignment and positioning of the wick relative to a heating element in
a vapor-dispensing device, effective vaporization of the vaporizable liquid can be
obtained without subjecting the wick material to possible damage due to contact with
the heating unit of the vaporizer during insertion, removal and/or use. In accordance
with one aspect of this embodiment, the wick is suitably selected and positioned such
that sufficient surface area of the wick material is suitably exposed to the heating unit
to enable effective evaporation of a vaporizabie liquid, but the wick height relative to
the heating element prevents contact between the heating element and the wick.

Further benefits and advantages of the various aspects and embodiments of the

present invention are described in detail hereinbelow.

BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter of the present invention is particularly pointed out and

distinctly claimed in the concluding portion of the specification. A more complete
understanding of the present invention, however, may best be obtained by referring to

the detailed description and claims in connection with the drawing figures, wherein:
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Figures 1A and 1B are cross-sectional views of the thermal vaporizer disclosed
in U.S. Patent No. 5,038,394 issued August 6, 1291 to Hasegawa et al. wherein Figure
1A corresponds to Figure 5 of the ‘394 Patent and Figure 1B corresponds to Figure 10
of the ‘394 Patent;

Figures 2A and 2B illustrate the vapor dispensing device described in U.S.
Patent No. 5,647,053 issued July 8, 1997 to Schroeder et al., wherein Figure 2A
corresponds to Figure 1 of the ‘053 Patent and Figure 2B corresponds to Figure 4 of
the ‘053 Patent;

and Figure 3 is a cross-sectional view of an exemplary liquid vaporizer system

in accordance with various aspects of the present invention.

DETAILED DESCRIPTION OF AN EXEMPLARY EMBODIMENT

The following description is of exemplary embodiment of the invention only, and
is not intended to limit the scope, applicability or configuration of the invention in any
way. Rather, the following description is intended to provide a convenient illustration
for implementing various embodiments of the invention. As will become apparent,
various changes may be made in the function and arrangement of the elements
described in these embodiments without departing from the scope of the invention as
set forth in the appended claims.

In the context of the present invention the method and apparatus hereof find
particular use in connection with liquid vaporizer systems. With reference to Figure 3,
an exemplary liquid vaporizer system 10 in accordance with various aspects of one
embodiment of the present invention suitably comprises a housing unit 12 and a
reservoir (e.g., bottle) unit 14, Reservoir unit 14 is suitably configured for disposition in
conjunction with housing 12 and for retention therewithin.

Various methods for connecting the liquid reservoir 14 to a housing unit 12 of a
vapor-dispensing system 10 have been developed and are known. Typically, such
methods comprise simple snap-type mechanisms or screw-thread designs.
Momentarily, generally speaking, various liquid vaporizers are known and any number
of such dispensers are suitable for use in accordance with the present invention. That
is, any liquid dispensing device which facilitates the transfer of a liquid through a fluid
transfer mechanism (e.g., a wick) which is configured to be heated through use of a

heating unit can feasibly incorporate various aspects of the present invention.

4
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For example, a typical non-limiting example used herein is an electric liquid
vaporizer comprising a housing unit configured to receive a liquid container or bottle
portion. In such systems, typically the bottle portion includes some type of a wick or
wick system which permits the liquid, which is ultimately to be vaporized, to be
absorbed therein through capillary action. The housing unit of such a system generally
contains a heating mechanism, typically electrically activated. The bottle portion which
generally contains the liquid for vapaorization, is usually configured for attachment to
the housing such that the wick is suitably positioned proximate the heating mechanism
so that the liquid will be vaporized. In general, however, it should be appreciated that
any liquid vaporizer system may be utilized in connection with and benefit from the
various aspects of the present invention. The exemplary description provided herein is
not intended to be limiting in any way, but rather is provided simply to illustrate various
aspects of one embodiment of the present invention.

With continued reference to Figure 3, exemplary devices suitable for
incorporating the present invention include vaporizing devices such as liquid electric air
fresheners like those described in U.S. Patent No. 6,104,867 issued August 15, 2000
to Stathakis et al; U.S. Patent No. 5,647,053 issued July 8, 1997 to Schroeder et al;
and U.S. Patent No. 5,038,394 issued August 6, 1991 to Hasegawa et al. although,
generally speaking, various aspects of the present invention can be incorporated in
any number of devices, now known or as yet unknown in the art, designed for
transporting fluid through a wick or other similar mechanism, and air freshening
devices are merely non-limiting examples.

Housing unit 12 generally includes some type of a vent system 16 and an
electrical plug unit 18. Housing unit 12 also suitably includes a heating element 20.
Typically, such heating units comprise a heating element which can be readily and
reliably charged through use in a conventional outlet. In this manner, heating element
20 is electrically connected to plug unit 18 (not shown).

Liquid reservoir 14 suitably comprises some form of a bottle or other liquid
containment material. Reservoir 14 is suitably configured for receipt of a vaporizable
liquid device. Such liquid material is suitably presented for vaporization through a wick
22. In accordance with various aspects of the present invention, the vaporizable
material can be any number of conventional materials dispensed from vapor
dispensers including fragrances, disinfectants, sanitizing agents, insect repellents,

5
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insecticides and the like. Preferably, in accordance with a preferred aspect of the
present invention, the material to be volatized comprises a fragrance material and
system 10 is suitably configured for use as an air-freshening device. In this manner,
reservoir 14 is suitably filled with a fragrance containing material inserted into housing
unit 12 such that the fragrance material can be vaporized through operation of heater
unit 20.

Inasmuch as the operation of liquid vaporizers of this type is generally known to
those of skill in the art, the operation will not be described in detail herein. Suffice it to
say, however, that in accordance with various aspects of a preferred embodiment of
the present invention, the vapor dispensing system 10 suitably includes some form of
housing 12, reservoir 14, and heating element 20 such that when electrical plug unit 18
is plugged into a conventional electrical outlet heater unit is activated.

As discussed in greater detail hereinabove, prior art systems require that the
wick pass through a wick opening formed in the heating element itself. For example,
as described in U.S. Patent No. 5,038,394, issued August 6, 1991, to Hasegawa, et
al., the wick material of the refill bottle is inserted into the ring heater concentrically
therewith. As described in the Hasegawa ‘394 patent, in such a state, the heater is
energized and the upper portion of the wick is heated to thereby cause vaporization of
the liquid material to be vaporized. See, for example, Figures 1A and 1B.

Similarly, as described in U.S. Patent No. 5,647,053, issued July 8, 1997 to
Schroeder, et al., typically the top of the wick will extend into and to about the top of
the heating unit so as to enable the heat generated by the heating element to be near
the top of the wick. See, for example, Figures 2A and 2B.

In contradistinction to the arrangements shown in the prior art, the present
inventors have found that effective fluid delivery can be obtained while avoiding the
disadvantages of the prior art by suitably selecting appropriate wick materials and
locating the wick structure, for example wick 22, within an effective heating zone, which
zone, while proximate the heating element, for example heating unit 20, does not
require wick 22 to pass into or through heating unit 20.

In accordance with various aspects of the present invention, the wick material is
suitably selected to serve as an effective fiuid transport mechanism. Exemplary wick
materials include any material which may be suitably configured to exhibit acceptable
porosity, and thus, acceptable transport kinetics. Stated another way, in accordance

6
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with various aspects of the present invention, suitable wick materials include those with
effective wicking properties.

For example, the porous wicks described and set forth in Applicants’
International Application entitled “Porous Wick for Liquid VVaporizers,
"PCT/US01/31462 filed October 9, 2001 and published April 18, 2002, describes
various wick constructions having improved vapor dispensing capabilities. The subject
matter of that application is hereby incorporated herein by reference. Moreover, other
wick materials which permit relatively rapid transport kinetics also may suitably be
utilized. For example, various graphite, ceramic, polymeric, or fibrous wicks may be
utilized.

Nonetheless, notwithstanding this preference, in each case, it is desirable that
the wick material effectively transport the liquid to be vaporized in a substantially
uniform manner. It is also preferable that the wick materials be used in an unsheathed
fashion. However, in certain applications sheaths may be used; for example, in cases
where effective delivery of the volatile material to be vaporized is transported by the
wick material to the uppermost portion of the wick. For example, in certain instances
where wicks of significant diameters are used, sufficient liquid to be vaporized (e.g.,
fragrance) may be delivered to the uppermost portion of the wick and in such case
sheaths may be adequately employed.

Surprisingly, the present inventors have found that contrary to the teachings of
the prior art, there is an effective range within which the wick may be placed and
effective vaporization occurs. In this regard, "vaporization,” as used herein is used not
only in a conventional sense, but also to include the formation of small aerosocl-sized
particles. That is, vaporization refers not only to the actual vapors but also to these
small particles which can remain suspended for extended periods of time. Such
vapors are generally caused to be evacuated from the device, such as through vent
16.

In accordance with various aspects of the present invention, suitable wick
materials are selected and placed within an effective region (heating zone) surrounding
heating element, such as heating element 20. This effective region may be defined in
many ways and in part depends upon the particular temperature of the heating
element. While certain limitations on the temperatures exist, particularly for air
freshening devices, in general, those devices which operate at higher temperatures

7
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include larger regions within which vaporization continues to be effective. In
accordance with various aspects of the present invention, the effective region refers to
that varying region which, in part, is temperature dependent.

However, in accordance with various other aspects of the present invention,
preferably a suitably selected wick material is placed such that the uppermost portion
thereof is located at an effective distance X, as shown in Figure 3, from the lowermost
portion of the heating element, for example, heating element 20. In accordance with
various aspects of the present invention, the effective distance X preferably is on the
order of one centimeter or less, more preferably on the order of less than 0.75
centimeters and optimally in the range of about 0.5 centimeters. In each instance, the
height of wick 22 is suitably selected such that when used in connection with housing
12, the uppermost portion of wick 22 is placed in close proximity but not within heating
element 20. As such, the effective distance X may approach zero, however, in such
instances care should be taken such that the configuration and dimensions of wick
ensure that contact with heating element 20 during use are minimized.

The following Example illustrates the utility of the present invention in
maintaining a minimal wick height above the wick fitment while enhancing fragrance
liguid evaporation through the wick material from a fragrance liquid reservoir.

EXAMPLE

Electric liquid vaporizers having conventional héating elements were obtained.
In each instance, the effective distance between the exposed wick and the lowermost
portion of the heating element was on the order of 2.7 centimeters. As such, the
heights were varied from on the order of about one centimeter away to within the
heating element. Specifically, the wick heights were varied from 1.9 cm to 2.9 cm.
The vapor-dispensing units were operated for 8 hours per day for 19 days, for a total of
152 hours.

As shown below in Table 1, while the evaporation of fragrance materials from
the product increased as the exposed wick surface area was increased, effective

evaporation rates are obtained even at that furthest location.
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TABLE 1

1.9 cm 6.44 g 61%
2.2cm 7.79 g 74%
2.6 cm 9.70 g 92%
2.9cm 9.56 g 91%
2.7 cm 10519 100%

In accordance with a further embodiment of the present invention, the wick
materials selected may be suitably configured to enhance exposed wick surface area
thereby tending to enhance evaporation and, accordingly, vaporization while
maintaining minimal wick height. For example, the wick may exhibit any number of
sizes, dimensions, and/or combinations thereof which enhance exposed surface area.
For example, conically-shaped wicks may be utilized, in addition, suitable wick fitment
devices may be selected so as to further enhance exposed wick surface area.

Various principles of the invention have been described in illustrative
embodiments. However, many combinations and modifications of the above-described
structures, arrangements, proportions, elements, materials and components, used in
the practice of the invention, in addition to those not specifically described, may be
varied and particularly adapted to specific environments and operating requirements

without departing from those principles.
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CLAIMS
We claim:
1. A liquid vaporizer comprising:
a fluid reservoir containing a liquid to be vaporized;
a heating element; and
a wick material wherein the said wick is selectively positioned in an

effective operation zone proximate to, but not within the heating element.

2. The vaporizer of claim 1, wherein said effective operation zone is
determined by a distance between a lower most portion of the heating element and an

uppermost portion of said wick, and wherein said distance is greater than about 0.0

cm.

3. The vaporizer of claim 2, wherein said distance is greater than about 0.25
cm.

4. The vaporizer of claim 3, wherein said distance is greater than about 0.5
cm.

5. The vaporizer of claim 4, wherein said distance is greater than about 1.0
cm.

6. The vaporizer of claim 2, wherein the temperature in said effective

operation zone is higher than the temperature outside of said effective operation zone.

7. The improved vaporizer of claim 1, wherein the wick materjal does not

have a sheath.

8. The improved vaporizer of claim 1, wherein the wick material is a porous

plastic material.

9. The improved vaporizer of claim 1, wherein the wick material is a
graphite material.
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NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, SV, SY, TI, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, 7ZM, ZW .

BEE (RHHH/N, ZELEHE-TRUENER
#47) : ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA,
SD, SL, SZ, TZ, UG, ZM, ZW), iZ IF (AM, AZ, BY,
KG, KZ, MD, RU, TI, TM), Ex il (AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IS,
IT, LT, LU, LV, MC, NL, PL, PT, RO, SE, SL, SK, TR),
OAPI (BFE, BJ, CE, CG, CI, CM, GA, GN, GQ, GW, ML,
MR, NE, SN, TD, TG).

(L% ]

(54) Title: A COMPUTERIZED HEALTHY SMOKING DEVICE

(54 R LZR: HEP2 R R B

41

49

(57) Abstract: . A computerized healthy smoking device includes a cigarette nozzle (10), a battery (45), a pneumatic switch
(49), a liquid chamber (73) and an atomizing chamber (75). In use, a user inhales the smoking device, which causes its air
pressure to change, so the pneumatic switch (49) is closed and switched on. The smoking device is electrified, and the liquid
which flows into the atomizing chamber (75) from the liquid chamber is atomized and dispersed through the cigarette nozzle
(10). The smoking device also includes a controller having a safety time, and the liquid usage is controlled through adjusting

the safety time.

(57) A%

—Fh A R R, EREEYE(10). EIES) SEIFFR@E9). MR E(73) U AR EALE(75). - FHHR,
R R R B A BRI B R AR, EABITTRU) &8, FRRIREREE R, B B
AENE(TS)ERE QS . HRMEERAE —EHREER, SR EREE—%on), B3z

R R RS DR R AR R .
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(54) Title: HEATING ATOMIZATION ELECTRONIC-CIGARETTE ADOPTING CAPACITOR FOR POWER SUPPLY
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(57) Abstract: A hcating atomization clcetric-cigarcttc adopting capacitor for power supply compriscs a power part(1), a cigarcttc
body part and a hollow cigarette holder(13). The power part(1) includes an indication lamp(2) positioned at the rear end ot the
power(1), a pair of electrode connecting plugs(3) and a lead connecling plug(4) positioned at the font end of the power(1). The
cigarette body part includes a pair of electrode connecting plugholes(6) and a lead connecting plughole(7) positioned at the rear
end of the hollow cigarette pole(5), a control circuit module(8), a heating atomization device(9), a liquid imbibing head(10) and a
nicotine solution storage tank(12) installed in the cavity of the hollow cigarette pole(5) in turn. A sponge is installed in the nico-
tine solution storage tank(12), and a liquid inlet(11) is provided on the wall of the tank(12). Two ends of the liquid imbibing
head(10) are contact connected to the heating atomization device(9) and the sponge respectively. The power(1) and the cigarette
body part are separated or connected by plugging the electrode connecting plugs(3) and the lead connecting plug(4) into the elec-
trode connecting plugholes(6) and the lead connecting plughole(7). The front end of the cigarette body and the rear end of the hol-
low cigarette holder(13) are connected by plugging or thread. The power(1), the indication lamp(2), the control circuit module(8)
and the heating atomization device(9) are connected electrically in turn.
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"A portable handheld vaporising device”

The present invention relates to a portable handheld vaporising device for vaporising
a liquid to produce a vapour thereof, and in particular, though not limited to a

portable handheld vaporising device to produce an aerosol of such a vapour.

Portable handheld vaporising devices are known for vaporising liquids to form an
aerosol, which can then be inhaled. Such vaporising devices typically are provided
for vaporising a liquid which carries a medicinal drug, nicotine or any other chemical,
be it naturally occurring or a synthesised chemical for inhaling thereof. Where such
portable handheld vaporising devices are provided for vaporising a liquid which
includes nicotine, they are commonly referred to as E cigarettes”.

In general, vaporising devices of the type commonly referred to as E cigarettes
comprise a housing within which a vaporising chamber is located, and a container
for a nicotine carrying liquid is located adjacent the vaporising chamber. An
absorbent pad of spongy material into which the nicotine carrying liquid is absorbed
is located in the container, and a portion of the absorbent pad is exposed and is in
continuous contact with a hot plate which is located in the vaporising chamber, and
which is heated to evaporate the nicotine carrying liquid absorbed in the absorbent
pad adjacent the hot plate. A battery powered electrical heater is provided to heat
the hot plate for evaporating the nicotine carrying liquid. In order to conserve power
in the battery, the heater is only powered up when a person wishes to draw a puff of
an aerosol containing the vaporised nicotine carrying liquid from the vaporising

chamber.

A pressure sensor is suitably located to detect a drop in pressure resulting from a
person commencing to draw a puff of the aerosol. The electrically powered heater is
activated in response to a drop in pressure being detected by the pressure sensor,
and commences to heat the hot plate. However, this results in a delay before an
aerosol of the nicotine carrying liquid is available, since it takes some time for the hot
plate to be raised to a temperature sufficient to evaporate the nicotine carrying liquid
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in the absorbent pad adjacent the hot plate. Indeed, in many cases it can take
between two and three seconds, and in some cases up to five seconds for the hot
plate to be brought up to a suitable temperature by the electrically powered heater in
order to evaporate the nicotine carrying liquid to form the aerosol. This is

5 undesirable.

Indeed, a turther problem with such devices is that in general it is necessary to
maintain the draw on the vaporising chamber while the hot plate is being brought up
to temperature by the heater, otherwise, in the absence of a pressure drop being

10 detected by the pressure sensor, the heater is deactivated. This is likewise
undesirable, since some people may not have sufficient drawing power to
continuously draw on the vaporising chamber until the aerosol becomes available.

A tfurther problem with such devices is that by virtue of the fact that the absorbent

15 pad in which the nicotine carrying liquid is absorbed in the container is in continuous
contact with the hot plate, the absorbent pad rapidly deteriorates due to the heat
applied to the pad by the hot plate, to the extent that its wicking capacity is
significantly reduced, and in particular, is significantly reduced adjacent the hot plate.
Thereby the capacity of the absorbent pad to wick the nicotine carrying liquid to the

20 hot plate for evaporation thereof is compromised.

A further problem with such devices is that in general, in order to activate the heater,
a relatively high pressure drop is required to be detected by the pressure sensor.
This is also undesirable, and can cause discomfort to a person using the device.

25
Other such vaporising devices which are adapted for vaporising a liquid, which
carries other constituents besides nicotine, to produce an inhalable aerosol are
known, and in general, such devices suffer from all or some of the problems
discussed above.

30

The present invention is directed towards addressing at least some of the problems

of known portable handheld vaporising devices.
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According to the invention there is provided a portable handheld vaporising device
comprising a housing defining a vaporising device comprising a vaporising chamber,
a heatable element located in the vaporising chamber, a container defining a hollow
interior region for a liquid, an applicator means for applying liquid from the container
to the heatable element for evaporation thereof, one of the applicator means ahd the
heatable element being adapted for selectively applying liquid from the container to
the heatable element, an outlet port from the vaporising chamber for accommodating
one of a vapour and an aerosol of the vapour from the vaporising chamber, and a
heating means for heating the heatable element.

In one embodiment of the invention the one of the applicator means and the
heatable element is moveable relative to the other of the applicator means and the
heatable element for applying liquid from the container to the heatable element.

In another embodiment of the invention the applicator means comprises a wick
extending outwardly from the container and communicating with the hollow interior
region of the container. Preferably, the one of the wick and the heatable element is
moveable between a first state with the wick and the heatable element spaced apart
from each other, and a second state with the wick and the heatable element in
engagement with each other for applying liquid from the container to the heatable
element. Advantageously, the wick is moveable relative to the heatable element
between the first state and the second state.

In another embodiment of the invention the container is mounted in the housing, and
is moveable with the wick between the first state and the second state. Preferably,
the container is slideably mounted in the main housing, and is slideable between the
first state and the second state. Advantageously, the container is slideable into the
vaporising chamber from the first state to the second state. Ideally, the container is

manually slideable from the first state to the second state.

In one aspect of the invention a portion of the container extends outwardly through
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the housing, and terminates in a finger accommodating button for engagement by a
thumb or a finger of a person for manual urging the container from the first state to

the second state.

5 In another aspect of the invention an urging means is provided for urging the
container in a direction from the second state to the first state. Preferably, the urging
means comprises a resilient element. Advantageously, the resilient element is
located to act between the container and the housing. ldeally, the urging means
comprises a spring.

10
In another aspect of the invention the wick extends outwardly from the container in a
direction towards the heatable element. Preferably, a portion of the wick extending
from the container terminates in a distal end, and the distal end of the wick is
engageable with the heatable element when the moveable one of the wick and the

15 heatable element is in the second state.

In another aspect of the invention the wick is of a heat resistant material. Preferably,
the heat resistant material of the wick is heat resistant at least up to a temperature
corresponding to the temperature of vaporisation of the liquid in the container.

20 Advantageously, the wick is of an absorbent material. Preferably, the wick extends
into the hollow interior region of the container.

In a further aspect of the invention the container is refillable. Preferably, the
container comprises afilling opening located in the container externally of the

25 housing. Advantageously, a closure cap engageable with the container closes the
filling opening. Advantageously, the finger accommodating button is formed on the

closure cap.

In one embodiment of the invention an inlet port is providéd to the vaporising
30 chamber for accommodating air into the vaporising chamber to produce an aerosol

of the vapour therein.
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In another embodiment of the invention the outlet port from the vaporising chamber

is adapted to receive a draw pipe.

In a further embodiment of the invention the vaporising device comprises the draw

pipe, and the draw pipe terminates at a distal end thereof in a mouthpiece.

In one aspect of the invention the heatable element defines an abutment surface for
receiving liquid from the applicator means. Preferably, the abutment surface is of
slightly dished shape. Advantageously, the heatable element is of a heat conductive

material.

In one aspect of the invention the heating means is in heat transfer relationship with

the heatable element.

In one embodiment of the invention the heating means is adapted to produce a heat
output which is matched to the thermal mass of the heatable element so that the
heatable element and the heating means are thermally balanced, and the
temperature of the heatable element is maintained at a temperature suitable for

evaporating liquid from the container.
In a further embodiment of the invention the housing defines a heater
accommodating chamber for accommodating the heating means. Preferably, the

heater accommodating chamber is sealably isolated from the vaporising chamber.

In one embodiment of the invention the heating means comprises a gas powered

heating means.

In another embodiment of the invention the heating means comprises a body

member defining a combustion chamber.

In one aspect of the invention a gas catalytic combustion element is located in the

combustion chamber for converting fuel gas to heat.
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Preferably, the body member is of heat conducting material.

In another aspect of the invention an ignition means is provided for igniting the fuel

5 gas to initially burn with a flame for raising the temperature of the gas catalytic
combustion element to its ignition temperature. Preferably, the gas catalytic
combustion element is located so that on the gas catalytic combustion element being
raised to its ignition temperature, the flame of the initial flame combustion is starved

of fuel gas and is extinguished.

10
In another embodiment of the invention a thermostatic control means is provided for
controlling the temperature of the heatable element. Preferably, the thermostatic
control means is adapted for controlling the temperature of the heatable element by
controlling flow of fuel gas to the combustion chamber.

15

In another embodiment of the invention a thermal mass is located in heat conducting
engagement with the gas catalytic combustion element for maintaining a portion of
the gas catalytic combustion element adjacent the thermal mass at a temperature at
or above the ignition temperature of the gas catalytic combustion element during

20  short time periods during which the gas catalytic combustion element is isolated from

the fuel gas by the thermostatic control means.

Ideally, the body member of the heating means is in heat conducting engagement
with the heatable element.

25
" In another embodiment of the invention a fuel gas reservoir is provided for storing
fuel gas, the fuel gas reservoir being coupled to the heating means. Preferably, the

fuel gas reservoir is refillable.

30 in another embodiment of the invention a reservoir chamber is located in the housing

for accommodating the fuel gas reservoir.
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In an alternative embodiment of the invention the heating means comprises an

electrically powered heating means.

In one aspect of the invention the heating means comprises an electrically powered

5 heating element.

In another aspect of the invention the electrically powered heating element

comprises a resistive heating element.

10 In one aspect of the invention the electrically powered heating element comprises a

positive temperature coefficient device.

In another aspect of the invention the electrically powered heating element
comprises a ceramic device.

15
In a further aspect of the invention the electrically powered heating element

comprises a carbon element.

Preferably, the electrically powered heating means is battery powered.

20
In another embodiment of the invention the heatable element is of a specific thermal
mass, and preferably, the heatable element is connected to the heating means by a
heat transfer means for controlling heat transfer from the heating means to the
heatable element.

25
In another aspect of the invention the housing is formed by a pair of shells, which
when joined together form the vaporising chamber. Preferably, the shells when
joined together define the heater accommodating chamber. Advantageously, the
pair of shells when joined together to form the housing define the reservoir

30 accommodating chamber.

In one aspect of the invention a partition wall extending between the shells when
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joined together to form the housing isolates the vaporising chamber from the heater

accommodating chamber.
In another aspect of the invention the housing is of a plastics material.
In a further aspect of the invention the housing is of a heat resistant plastics material.

The advantages of the invention are many. A particularly important advantage of the
invention is that there is no delay between drawing on the draw pipe and an aerosol
of the vaporised liquid being available. This is achieved by virtue of the fact that the
heating means is maintained active while the vaporising device is in use, and thus,
once the one of the applicator means and the heatable element is urged from the
first state to the second state for depositing liquid onto the heatable element, liquid
applied to the heatable element is immediately evaporated to form a vapour which in
turn forms the aerosol, as air is being drawn through the vaporising chamber. Thus,
once the moveable one of the applicator means and the heatable element is moved
for bringing the moveable one of the applicator means and the heatable element into
engagement with the other one of the application means and the heatable element
either just prior to or simultaneously with the commencement of drawing of the
aerosol from the vaporising chamber, the aerosol will be immediately available and

will be drawn from the vaporising chamber.

By providing the applicator means in the form of a wick, the liquid is readily easily
wicked from the container and applied to the heatable element, without any leakage

or loss of liquid.

A further advantage of the invention is that the quantity of liquid to be applied to the
heatable element can be readily controlled. This advantage is achieved in particular
when the applicator means is provided by a wick. The provision of the wick provides
a relatively constant rate of transfer of the liquid therethrough, and thus, the quantity
of the liquid to be evaporated applied to the heatable element is determined by the
length of time the wick is brought into engagement with the heatable element. A
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further and particularly important advantage of the invention is achieved by virtue of
the fact that when the applicator means is provided by a wick, the wick is only
brought into engagement with the heatable element when it is desired to apply the
liquid to the heatable element. Thus, the wick is only in contact with the heatable
element for relatively short time periods, and thus, little or no deterioration of the
wick or its wicking capacity occurs. Indeed, by virtue of the fact that the wick is only
in engagement with the heatable element for such relatively short periods of time,
the wick will be sufficiently wetted by the liquid to avoid virtually any deterioration of

the wick.

The invention will be more clearly understood from the following description of a
preferred embodiment thereof, which is given by way of example only, with reference

to the accompanying drawings, in which:

Fig. 1is a side elevational view of a vaporising device according to the

invention,
Fig. 2 is a front end elevational view of the vaporising device of Fig. 1,

Fig. 3 is atransverse cross-sectional side elevational view of the vaporising

device of Fig. 1 on the line lil-lll of Fig. 2, and

Fig. 4 is a transverse cross-sectional side elevational view of a portion of the

vaporising device of Fig. 1.

Referring to the drawings, there is illustrated a portable handheld vaporising device
according to the invention, indicated generally by the reference numeral 1, for
vaporising a liquid to produce an inhalable aerosol. The liquid may be any suitable
vaporisable liquid. Typical liquids would include a mixture of propylene glycol or
vegetable glycerine along with flavourings and/or pure nicotine or other optional
additive. The vaporising device 1 comprises a housing 2 of injection moulded
plastics material formed in two half shells 4, which when joined together along a
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10

seam 5 define a vaporising chamber 7 within which the liquid is vaporised, and a
main chamber 8 which will be described below. The vaporising chamber 7 is
sealably isolated from the main chamber 8 by a partition wall 10 which is integrally
formed in two parts with the shells 4, so that when the shells 4 are joined together
along the seam 5 to form the housing 2, the partition wall 10 sealably isolates the

vaporising chamber 7 from the main chamber 8.

A container 11 for the liquid to be vaporised is located in a bore 12 of circular
transverse cross-section in the housing 2, and defines a hollow interior region 14 for
the liquid. The container 11 is refillable with liquid to be vaporised through a filling
opening 15, which is sealably closed by a closure cap 16 which is sealably
engageable in the filling opening 15. The container 11 is of cylindrical shape and
tapers towards an outlet port 17. A flange 19 extends around and inwardly into the
bore 12, and slideably accommodates the container 11 in the bore 12 for a purpose
to be described below. An applicator means comprising a heat resistant absorbent
wick 18 extends through the outlet port 17 from the container 11, and extends into
the hollow interior region 14 of the container 11 for absorbing the liquid therein and
for dispensing the liquid from the Hollow interior region 14 by a capillary wicking

action.

A heatable element 21 extends from the main chamber 8 of the housing 2 into the
vaporising chamber 7, and co-operates with a distal end 26 of the wick 18 for
selectively evaporating liquid from the container 11, as will be described below. The
heatable element 21 is of heat conductive material, namely, aluminium, and defines
a slightly dished shape abutment éurface 22 for engaging the distal end 26 of the
wick 18. A heating means, in this embodiment of the invention comprising a gas
powered heater 20, which is described below, is located in the main chamber 8 of
the housing 2, and is in heat conducting engagement with the heatable element 21

tor heating thereof.

The container 11, as mentioned above, is slideably mounted in the bore 12, and is

manually urgeable in the direction of the arrow A from a first state illustrated in Fig. 3
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with the distal end 26 of the wick 18 spaced apart from the heatable element 21 to a
second state illustrated in Fig. 4 with the distal end 26 of the wick 18 abutting the
abutment surface 22 of the heatable element 21 for selectively applying the liquid
from the container 11to the abutment surface 22 of the heatable element 21 for
vaporising the liquid. An urging means comprising a compression spring 23 located
in the bore 12 and appropriately acting between the housing 2 and the container 11
resiliently urges the container 11 in the direction of the arrow B outwardly of the
vaporising chamber 7 into the first state, and retains the container 11 in the first state
with the distal end 26 of the wick 18 spaced apart from the abutment surface 22 of
the heatable element 21. The closure cap 16 forms a finger accommodating push
button 24 engageable by a finger or thumb of a person using the vaporising device 1
for manually urging the container 11 in the direction of the arrow A from the first state
to the second state to thereby selectively apply liquid from the container 11 to the
abutment surface 22 of the heatable element 21 for vaporising the liquid.

An outlet port 25 through the housing 2 from the vaporising chamber 7 engages and
accommodates a hollow tubular draw pipe 27 from the vaporising chamber 7 for
accommodating an aerosol of the evaporated liquid therefrom. The draw pipe 27
terminates at its distal end in a mouthpiece 29 tor tacilitating drawing on the draw

pipe 27 for drawing the aerosol from the vaporising chamber 7 for inhaling thereof.

Air inlet ports 28 through the housing 2 to the vaporising chamber 7 accommodate
air into the vaporising chamber 7 as the aerosol is being drawn from the vaporising
chamber 7 through the draw pipe 27. Vapour evaporated by the surface 22 of the
heatable member 21 is entrained in the air as it is being drawn through the
vaporising chamber 7 to form the aerosol, which is then drawn through the draw pipe
27.

Turning now to the gas powered heater 20, the gas powered heater 20 is
substantially similar to a gas powered heater which is disclosed in PCT published
Application Specification No. WO 2006/082571, and comprises a body member 30

which is constructed from a number of components all of heat conducting material,
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12

which in this embodiment of the invention is aluminium, and which are in heat
conducting engagement with each other. The body member 30 defines a
combustion chamber 32 within which a gas catalytic combustion element 33 is
located for converting fuel gas to heat. Inthis embodiment of the invention the gas
catalytic combustion element comprises a perforated metal substrate coated with a
precious metal. A venture mixer 34 formed in the body member 30 mixes air with
the fuel gas which is delivered into the venture mixer 34 by ajet orifice 35, and the
gas/air mixture is delivered from the venture mixer 34 into the combustion chamber
32 through a diffuser 36.

A fuel gas reservoir 38 is located in the main chamber 8 for storing the fuel gas in
liquid form. The fuel gas is delivered from the fuel gas reservoir 38 to the venturi
mixer 34 through a fuel supply pipe 39 and a thermostatic control means, namely, a
thermostatic control valve 40, which is located in the body member 30. The
thermostatic control valve 40 controls the temperature of the body member 30, and
in turn the heatable element 21 by controlling the flow of fuel gas to the venturi mixer

34. A filler valve 41 is provided for facilitating refilling of the fuel gas reservoir 38.

A piezoelectric igniter 42 is located in the main chamber 8 for generating a high
voltage which is applied to an electrode 44 which extends into the combustion
chamber 32. The electrode 44 is located adjacent an end 45 of the combustion
chamber 32 which defines a flame combustion chamber 47. The electrode 44 is
located within the flame combustion chamber 47 spaced apart from the portion of the
body member 30 which forms the flame combustion chamber 47, so that when the
high voltage is applied to the electrode 44 by the piezoelectric igniter 42, a spark
arcs from the electrode 44 to the body member 30 within the flame combustion
chamber 47 for initially igniting the fuel gas to burn in a flame in the flame

combustion chamber 47.

The gas catalytic combustion element 33 is located relative to the flame combustion
chamber 47 so that the root of the flame commences to raise the temperature of the

gas catalytic combustion element 33 to its ignition temperature. On being raised to
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its ignition temperature, the gas catalytic combustion element 33 commences to
convert the fuel gas to heat by catalytic conversion. In due course the flame is

starved of fuel gas and is extinguished.

An on/off switch (not shown) in the housing 2 controls an isolating valve (also not
shown) in the fuel supply pipe 39 for selectively controlling the supply of fuel gas
from the reservoir to the thermostatic control valve 40. A linkage (not shown) in the
housing 2 connects the on/off switch (not shown) to the piezoelectric igniter 42 for
activating the piezoelectric igniter 42 for activating the piezoelectric igniter 42 to
apply the high voltage to the electrode 44 after the isolating valve (not shown) has
been operated into the open state by the on/off switch (not shown) to ignite the fuel
gas/air mixture in the flame combustion chamber 47 to burn with a flame.

A thermal mass 48 is secured to a portion of the gas catalytic combustion element
33. The thermal mass 48 is of heat conducting material and is sized in order to
maintain the portion of the gas catalytic combustion element 33 adjacent the thermal
mass 48 at its ignition temperature during relatively short periods while the supply of
fuel gas to the combustion chamber 32 is interrupted by the thermostatic control
valve 40 as the temperature of the body member 30 is being controlled. Thus when
fuel gas is reinstated to the gas catalytic combustion element 33, the portion of the
gas catalytic combustion element 33 adjacent the thermal mass 48 commences to
convert fuel gas to heat. Thereafter, the remainder of the gas catalytic combustion

element 33 rapidly rises to its ignition temperature.

These aspects of the gas powered heater 20 and its operation, as well as the
thermostatic control valve 40 and the thermal mass 48 are described in PCT
published Application Specification No. WO 2006/082571.

Primary exhaust gas ports 50 extend through the body member 30 from the
combustion chamber 32 for accommodating exhaust gases from the combustion
chamber 32 into the main compartment 8. A plurality of secondary exhaust gas
ports 51 extend through the housing 2 from the main chamber 8 for exhausting the
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exhaust gases to atmosphere.

A portion 54 of the body member 30 extends into a bore 55 in the heatable element
21 and engages the bore 55 with heat conducting engagement for transferring heat
from the body member 30 to the heatable element 21, and for maintaining the
heatable element 21 at the appropriate temperature for vaporising the liquid when it
is applied to the abutment surface 22 thereof by the wick 18.

Partition walls 57 located in the main chamber 8 divide the main .chamber 8 into a
heater accommodating chamber 58 for accommodating the heater 20, and a
reservoir accommodating chamber 59 for accommodating the fuel gas reservoir 38.
Fuel gas from the combustion chamber 32 is exhausted into the heater
accommodating chamber 58 from where it is in turn exhausted to atmosphere
through the secondary exhaust ports 51. The partition walls 57 sealably isolate the
reservoir chamber 59 from the heater accommodating chamber 58. The partition
wall 10 sealably isolates the vaporising chamber 7 from the heater accommodating
chamber 58 to avoid any danger of exhaust gases in the heater accommodating
chamber 58 entering the vaporising chamber 7. An opening 60 in the partition wall
10 accommodates the heatable element 21 into the vaporising chamber 7, and the
heatable element 21 is sealably located in the opening 60, in order to avoid any
danger of exhaust gases in the heater accommodating chamber 58 migrating into
the vaporising chamber 7.

In use, with the fuel gas reservoir 38 charged with liquid fuel gas and the container
11 charged with the liquid to be vaporised, the vaporising device 1 is ready for use.
The on/off switch (not shown) is operated for delivering fuel gas from the fuel gas
reservoir 38 to the combustion chamber 32. Operation of the on/off switch (not
shown) also activates the piezoelectric igniter 42 to apply the high voltage to the
electrode 44, to in turn produce a spark in the flame combustion chamber 47 which
causes the fuel gas/air mixture from the venture mixer 34 to burn in a flame in the
flame combustion chamber 47. The gas catalytic combustion element 33 is rapidly

raised to its ignition temperature by the root of the flame burning in the flame
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combustion chamber 47, and then commences to convert the fuel gas to heat by a
catalytic reaction. Thereafter the flame is quickly starved of fuel gas and is
extinguished. The gas powered heater 20 continues to operate with the gas catalytic
combustion element 33 converting the fuel gas/air mixture to heat. Heat is
conducted from the combustion chamber 32 through the body member 30 of the
heater 20 to the heatable element 21, which is rapidly raised to an appropriate

temperature by the gas powered heater 20 for evaporating the liquid.

When it is desired to inhale an aerosol of vapour of the liquid, the push button 24 is
depressed in the direction of the arrow A into the housing 2 for urging the container
11 through the bore 12 from the first state to the second state with the distal end 26
of the wick 18 engaging the abutment surface 22 of the heatable element 21,
thereby applying liquid from the distal end 26 of the wick 18 from the container 11 to
the abutment surface 22 of the heatable element 21. The liquid is evaporated on
coming into contact with the abutment surface 22 of the heatable element 21. By
drawing on the mouthpiece 29, air is drawn into the vaporising chamber 7 through
the air inlet ports 28 where it entrains the vapour of the liquid evaporated by the
heatable element 21 to form an aerosol, which is then drawn through the draw pipe
27. On release of the push button 24, the spring 23 returns the container 11 in the
direction of the arrow B to the first state with the distal end 26 of the wick 18 spaced
apart from the heatable element 21.

The fuel gas supply from the fuel gas reservoir 38 to the heater 20 is maintained
during a session of use of the vaporising device 1. At the end of a session, the
on/off switch (not shown) is operated into an off state in order to operate the isolating
valve (not shown) in the fuel gas supply pipe 39 into an isolating state for isolating
the heater 20 from the fuel gas reservoir 18. The thermostatic control valve 40
controls the supply of fuel gas to the combustion chamber 32 for maintaining the
heatable element 21 at the appropriate temperature to vaporise the liquid, both
during periods when the wick 18 is engaged with the heatable element 21 and when-

the wick 18 is disengaged from the heatable element 21.

NJOY Exhibit 1002.841



WO 2011/125058 PCT/IE2011/000021

10

15

20

25

30

When the container 11 requires to be recharged, the closure cap 16 is removed from
the filling opening 15, and the hollow interior region 14 of the container 11 is charged
with a fresh supply of the liquid. The closure cap 16 is then sealably engaged in the

filling opening 15.

Thereafter operation of the vaporising device continues, and each time a draw of the
aerosol is required, the push button 24 is depressed towards the housing 2 for
urging the container 11 from the first state to the second state for engaging the distal
end 26 of the wick 18 with the abutment surface 22 of the heatable element 21 to

vaporise the liquid.

While the liquid to be evaporated may be any suitable liquid, and may be a mixture
of propylene glycol and/or vegetable glycerine along with one or more flavourings
and/or pure nicotine, in this particular embodiment of the invention the vaporising
device is particularly suitable for vaporising nicotine in a liquid carrier. Typically, it is
envisaged that the nicotine will be concentrated nicotine in liquid form, and will be
carried in a liquid propylene glycol carrier liquid. Typically, a liquid flavouring
concentrate will also be included in the liquid carrier, which typically would provide a
tobacco flavour, and the tobacco flavour could be a specific tobacco flavour specific
to a particular type of tobacco plant or a blend of tobacco leaves. Alternatively, or
additionally, a peppermint or other such flavouring concentrate which would similarly
be in liquid form could be included in the liquid carrier along with the concentrated
liquid nicotine and the liquid tobacco flavouring concentrate, or instead of the liquid

tobacco flavouring concentrate.

While the means for selectively applying the liquid to be vaporised to the surface of
the heatable element has been described as being provided by locating the
container 11 to be moveable into and out of the vaporising chamber 7, any other
suitable means for selectively applying the liquid to the heatable element may be
used. For example, in certain cases, the gas powered heater 20 may be moveable
relative to the container for bringing the heatable element into engagement with the

wick.
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It is also envisaged that instead of providing a wick for applying the liquid from the
container 11 to the surface of the heatable element, any other suitable means for
selectively applying the liquid from the container 11 to the heatable element may be
provided. For example, in certain cases, it is envisaged that a valve may be
provided in the outlet port 17 of the container 11 which would be selectively operable
for selective drip feeding of the liquid in the container 11 onto the abutment surface
of the heatable element. In which case, the container 11 would be fixed relative to
the housing 2, and could be formed as an integral part of the housing 2. It is also
envisaged that a precision drip feed mechanism may be provided in the outlet port
17 of the container 11 which would be adapted to dispense a specific predefined

volume of the liquid on each activation.

While the heating means has been described as comprising a gas powered heater,
any other suitable heating means may be provided. While the gas powered heater
has been described as comprising a gas catalytic combustion element for converting
the fuel gas to heat by a catalytic reaction, it is envisaged in certain cases that the
gas powered heater may be of the type which converts fuel gas to heat by flame
combustion only. [t is also envisaged that the heating means may be provided by an
electrical heating means, for example, an electrically powered heating element or the
like, and in which case, it is envisaged that the electrically powered heating element
may comprise an electrical resistive heating element, a positive temperature
coefficient element, an electrically powered ceramic heater element, a carbon heater

element, an infrared heater, or heat emitted from a halogen light bulb.

While the body member 30 of the heater 20 has been described as being of
aluminium, the body member may be of any other suitable heat conductive material,
for example, brass, copper, or an alloy or any other suitable material. Additionally, it
is envisaged that the heatable element may be of any other suitable heat conductive
material, for example, brass, copper, or an alloy of any other suitable material.
Further, it is envisaged that the heatable element may be of a ceramics material, as

could the body member of the heater be of a ceramics material.
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It is also envisaged that instead of providing the heater 20 with a thermostatic control
valve, the heater 20 may be provided without any thermostatic control means, and in
which case, it is envisaged that the heater and the heatable element would be
thermally balanced. This would be achieved by providing the body member and the
heatable element to be of a thermal mass which would be matched to the heat
output produced by the gas catalytic combustion element, so that the temperature of
the heatable element would be maintained at a substantially constant temperature,
which would be selected to be an appropriate temperature for vaporising the liquid.
Furthermore, where a thermostatic control means is provided for controlling the flow
of fuel gas to the heater, or where the body member of the heater and the heatable
element are selected to be of a thermal mass to match the heat output of the gas
catalytic combustion element, it will be appreciated that the thermostatic control
means will be set, and the heat output from the gas catalytic combustion element will
be such that the heatable element will be maintained at a substantially constant
temperature, which will be suitable for evaporating the constituent to be evaporated
from the liquid.

It is also envisaged that the heatable element may have a specific thermal capacity,
and heat transfer from the heater to the heatable element would be controlled so that
a quantity of heat corresponding to the thermal capacity of the heatable element
would be transferred from the heater to the heatable element in a predefined time
period. Where the heater is provided as a gas powered heater with a heat
conductive body member, the body member of the heater would be connected to the
heatable element by a heat transfer means, such as a heat conductive connector
which would be connected to the heater and the heatable element with heat
conducting engagement, and would be sized in order to control the heat transfer

from the heater to the heatable element.

Needless to say, it is envisaged that the vaporising device may be adapted for
vaporising any liquid, and it will of course be appreciated that where a thermostatic
control means is provided for controlling the flow of fuel gas to the gas catalytic
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combustion element, or where the thermal mass of the body member of the heater
and the heatable element are matched to the heat output from the gas catalytic
combustion element, or where the heatable element is provided to have a specific
thermal mass, it is envisaged that the temperature at which the heatable element is
being maintained will be a temperature suitable for evaporating the liguid, and in
particular, the constituent carried in the liquid for producing a vapour thereof in order

to form the aerosol.

While the container for the liquid to be evaporated has been described as being of
cylindrical shape and tapering towards the outlet port, it will be appreciated that the
container for the liquid to be evaporated may be of any other suitable shape or
construction. Indeed, in certain cases, it is envisaged that the container may be of
square transverse cross-section, rectangular transverse cross-section, triangular
transverse cross-sectior! or any other polygonal transverse cross-section, oval

transverse cross-section or the like.

It is also envisaged that the heater may be operated to be powered up each time a
puff of the aerosol is to be drawn from the vaporising chamber, and on completion of
drawing of the puff of the aerosol, the heater would be deactivated. The heater
could be powered up in response to urging of the applicator means into engagement
with the heatable element, and could be deactivated after a predefined time period

had been timed out after powering up.
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Claims

1. A portable handheld vaporising device comprising a housing defining a
vaporising device comprising a vaporising chamber, a heatable element located in
the vaporising chamber, a container defining a hollow interior region for a liquid, an
applicator means for applying liquid from the container to the heatable element for
evaporation thereof, one of the applicator means and the heatable element being
adapted for selectively applying liquid from the container to the heatable element, an
outlet port from the vaporising chamber for accommodating one of a vapour and an
aerosol of the vapour from the vaporising chamber, and a heating means for heating

the heatable element.

2. A vaporising device as claimed in Claim 1 in which the one of the applicator
means and the heatable element is moveable relative to the other of the applicator
means and the heatable element for applying liquid from the container to the

heatable element.

3. A vaporising device as claimed in Claim 1 or 2 in which the applicator means
comprises a wick extending outwardly from the container and communicating with

the hollow interior region of the container.

4. A vaporising device as claimed in Claim 3 in which the one of the wick and
the heatable element is moveable between a first state with the wick and the
heatable element spaced apart from each other, and a second state with the wick
and the heatable element in engagement with each other for applying liquid from the

container to the heatable element.

5. A \}aporising device as claimed in Claim 4 in which the wick is moveable

relative to the heatable element between the first state and the second state.

6. A vaporising device as claimed in Claim 4 or 5 in which the container is
mounted in the housing, and is moveable with the wick between the first state and

the second state.
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7. A vaporising device as claimed in any of Claims 4 to 6 in which the container
is slideably mounted in the main housing, and is slideable between the first state and

the second state.

8. A vaporising device as claimed in any of Claims 4 to 7 in which the container

is slideable into the vaporising chamber from the first state to the second state.

9. A vaporising device as claimed in any of Claims 4 to 8 in which the container

is manually slideable from the first state to the second state.

10. A vaporising device as claimed in any of Claims 4 to 9 in which a portion of
the container extends outwardly through the housing, and terminates in a finger
accommodating button for engagement by a thumb or a finger of a person for

manual urging the container from the first state to the second state.
11. A vaporising device as claimed in any of Claims 4 to 10 in which an urging
means is provided for urging the container in a direction from the second state to the

first state.

12. A vaporising device as claimed in Claim 11 in which the urging means

comprises a resilient element.

13. A vaporising device as claimed in Claim 12 in which the resilient element is

located to act between the container and the housing.

14. A vaporising device as claimed in any of Claims 11 to 13 in which the urging

means comprises a spring.

15. A vaporising device as claimed in any of Claims 3 to 14 in which the wick

extends outwardly from the container in a direction towards the heatable element.
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16. A vaporising device as claimed in any of Claims 3to 15 in which a portion of
the wick extending from the container terminates in a distal end, and the distal end of
the wick is engageable with the heatable element when the moveable one of the
wick and the heatable element is in the second state.

17. A vaporising device as claimed in any of Claims 3 to 16 in which the wick is

of a heat resistant material.

18. A vaporising device as claimed in Claim 17 in which the heat resistant
material of the wick is heat resistant at least up to a temperature corresponding to

the temperature of vaporisation of the liquid in the container.

19. A vaporising device as claimed in any of Claims 3 to 18 in which the wick is

of an absorbent material.

20. A vaporising device as claimed in any of Claims 3 to 19 in which the wick

extends into the hollow interior region of the container.

21. A vaporising device as claimed in any preceding claim in which the container
is refillable.
22. A vaporising device as claimed in any preceding claim in which the container

comprises a filling opening located in the container externally of the housing.

23. A vaporising device as claimed in Claim 22 in which a closure cap
engageable with the container closes the filling opening.

24. A vaporising device as claimed in Claim 23 in which the finger
accommodating button is formed on the closure cap.

25. A vaporising device as claimed in any preceding claim in which an inlet port
is provided to the vaporising chamber for accommodating air into the vaporising
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chamber to produce an aerosol of the vapour therein.

26. A vaporising device as claimed in any preceding claim in which the outlet port
from the vaporising chamber is adapted to receive a draw pipe.

27. A vaporising device as claimed in Claim 26 in which the vaporising device
comprises the draw pipe, and the draw pipe terminates at a distal end thereof in a

mouthpiece.

28. A Vaporising device as claimed in any preceding claim in which the heatable

element defines an abutment surface for receiving liquid from the applicator means.

29. A vaporising device as claimed in Claim 28 in which the abutment surface is
of slightly dished shape.

30. A vaporising device as claimed in any preceding claim in which the heatable

element is of a heat conductive material.

31. A vaporising device as claimed any preceding clam in which the heating

means is in heat transfer relationship with the heatable element.

32. A vaporising device as claimed in any preceding claim in which the heating
means is adapted to produce a heat output which is matched to the thermal mass of
the heatable element so that the heatable element and the heating means are
thermally balanced, and the temperature of the heatable element is maintained at a
temperature suitable for evaporating liquid from the container.

33. A vaporising device as claimed in any preceding claim in which the housing
defines a heater accommodating chamber for accommodating the heating means.

34. A vaporising device as claimed in Claim 33 in which the heater
accommodating chamber is sealably isolated from the vaporising chamber.
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35. A vaporising device as claimed in any preceding claim in which the heating

means comprises a gas powered heating means.

36. A vaporising device as claimed in Claim 35 in which the heating means

comprises a body member defining a combustion chamber.

37. A vaporising device as claimed in Claim 36 in which a gas catalytic
combustion element is located in the combustion chamber for converting fuel gas to

heat.

38. A vaporising device as claimed in Claim 36 or 37 in which the body member

is of heat conducting material.

39. A vaporising device as claimed in Claim 37 or 38 in which an ignition means
is provided for igniting the fuel gas to initially burn with a flame for raising the

temperature of the gas catalytic combustion element to its ignition temperature.

40. A vaporising device as claimed in Claim 39 in which the gas catalytic
combustion element is located so that on the gas catalytic combustion element being
raised to its ignition temperature, the flame of the initial flame combustion is starved

of fuel gas and is extinguished.

41. A vaporising device as claimed in any of Claims 37 to 40 in which a
thermostatic control means is provided for controlling the temperature of the

heatable element.
42. A vaporising device as claimed in Claim 41 in which the thermostatic control
means is adapted for controlling the temperature of the heatable element by

controlling flow of fuel gas to the combustion chamber.

43. A vaporising device as claimed in Claim 41 or 42 in which a thermal mass is
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located in heat conducting engagement with the gas catalytic combustion element
for maintaining a portion of the gas catalytic combustion element adjacent the
thermal mass at atemperature at or above the ignition temperature of the gas
catalytic combustion element during short time periods during which the gas catalytic

combustion element is isolated from the fuel gas by the thermostatic control means.

44, A vaporising device as claimed in any of Claims 36 to 43 in which the body
member of the heating means is in heat conducting engagement with the heatable

element.

45. A vaporising device as claimed in any of Claims 35 to 44 in which a fuel gas
reservoir is provided for storing fuel gas, the fuel gas reservoir being coupled to the

heating means.

46. A vaporising device as claimed in Claim 45 in which the fuel gas reservoir is
refillable.
47. A vaporising device as claimed in Claim 45 or 46 in which a reservoir

chamber is located in the housing for accommodating the fuel gas reservoir.

48. A vaporising device as claimed in any of Claims 1 to 34 in which the heating

means comprises an electrically powered heating means.

49. A vaporising device as claimed in Claim 48 in which the heating means
comprises an electrically powered heating element.

50. A vaporising device as claimed in Claim 49 in which the electrically powered

heating element comprises a resistive heating element.

51. A vaporising device as claimed in Claim 49 in which the electrically powered

heating element comprises a positive temperature coefficient device.
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52. A vaporising device as claimed in Claim 49 in which the electrically powered

heating element comprises a ceramic device.

53. A vaporising device as claimed in Claim 49 in which the electrically powered

heating element comprises a carbon element.

54. A vaporising device as claimed in any of Claims 48 to 53 in which the
electrically powered heating means is battery powered.

55. A vaporising device as claimed in any preceding claim in which the heatable

element is of a specific thermal mass.

56. A vaporising device as claimed in Claim 55 in which the heatable element is
connected to the heating means by a heat transfer means for controlling heat

transfer from the heating means to the heatable element.

57. A vaporising device as claimed in any preceding claim in which the housing
is formed by a pair of shells, which when joined together form the vaporising

chamber.

58. A vaporising device as claimed in Claim 57 in which the shells when joined

together define the heater accommodating chamber.

59. A vaporising device as claimed in Claim 57 or 58 in which the pair of shells
when joined together to form the housing define the reservoir accommodating

chamber.
60. A vaporising device as claimed in any of Claims 57 to 59 in which a partition
wall extending between the shells when joined together to form the housing isolates

the vaporising chamber from the heater accommodating chamber.

61. A vaporising device as claimed in any preceding claim in which the housing
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is of a plastics material.

62. A vaporising device as claimed in any preceding claim in which the housing

is of a heat resistant plastics material.
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1

Apparatus for Generatinq Hydroxyl Radicals

Field of the Invention

5 The present invention relates to an apparatus for producing hydroxyl radicals
for delivery to an indoor environment. In particular, the invention relates to an
apparatus comprising a consumable cartridge for use with a base unit, wherein
the consumable cartridge and base unit operate together to provide and deliver
hydroxy} radicals.

10
Background to the invention

The use of hydroxyl radicals as an airborne disinfectant in hospitals and other

indoor environments is now becoming widespread. The disinfectant property
15 of hydroxyl radicals has been known since the publication of research

conducted in the 1860s at Porton Down in the UK and TNO in

The Netherlands. Air based disinfection using hydroxyl radicals mimics a

naturally occurring process in the outdoor environment, and so the

concentration of hydroxyl radicals in the air is sometimes referred to as the
20  “open air factor”.

One exampie of an apparatus for generating hydroxyl radicals for airborne
disinfectant is described in WO 2005/026044. A further apparatus is described
in WO 2008/125879. The essential components of the apparatuses described

25 in these documents are a supply of olefin, such as terpene, and a supply of
ozone. An olefin vapour is produced from the supply of olefin and is mixed and
reacts with the ozone to produce hydroxy! radicals.

While this basic chemistry for producing hydroxyl radicals is now weli

30 understood, there is a need to provide a convenient, safe and effective system
for supplying hydroxyl radicals to an indoor environment. In particular, it would
be desirable to provide a system that can be continuously and effectively
operated by consumers with minimal interruption for maintenance and
replenishment.
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Summary of the Invention

The present invention is defined in the appended independent claims, to which
5 reference should be made. Preferred features of the invention are set out in
the dependent claims.

In a first aspect, the invention pravides a consumable cartridge for use in a
hydroxyl radical generating apparatus, the consumable cartridge comprising:
10 a reactant supply comprising a supply of a substance that reacts with
ozone to produce hydroxyl radicals, and
an ozone supply comprising an ozone generator;
wherein the ozone supply is fixed tc the reactant supply.

15 By supplying both a reactant supply and an ozone generator in the same
consumable cartridge, maintenance operations on an associated base unitin a
hydroxyl radical generating system can be minimised.

The reactant supply is consumed and will become exhausted during use. It
20 therefore needs to be replenished. The rate at which the reactant supply is

used up depends on the pattern of usage of the apparatus and the size of the

supply, but in view of a number of factors, including the physical size of the

device, a reactant refill is typically designed to last a few months. In the

system as described in WO 2008/125879, for example, olefin cartridges are
25 replaced approximately every three months.

In prior apparatuses employing a base unit and refill cartridges, such as
described in WO 2008/125879, an electronic ozone generator has been
provided within the base unit together with the other electronic elements of the

30 system. The base unit typically includes electronics for controlling a pump or
fan to drive air through the base unit and power control electronics for
providing the correct voitage to the ozone supply.
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However, the inventors have recognised that electronic ozone generators,
although not consumable, also have a limited lifetime, particularly with
continuous usage. The performance of an electric ozone generator, such as a
corona discharge ozone generator, will degrade over time. An electric ozone
5 generator might be expected to provide an acceptable level of performance for

three or four months of continuous use. The other electronic elements of the
system typically have a longer lifetime than the ozone generator, and
accordingly it is the ozone generator that usually needs replacing first and most
frequently from the electronic components.

10
Clearly, in environments such as hospitals and schools, it is vital to have
disinfecting systems that are able to operate continuously and effectively, and
any time in which the apparatus is out of service in order to replace faulty
components is undesirable. By placing an ozone generator in the consumable

15  cartridge, the ozone generator can be replaced at the same time as the
reactant supply by an end user, and the need to call out technically trained
service personnel to replace faulty or broken ozone generators can be
avoided. The reactant supply and the ozone generator can be designed to
have the same expected operating life.

20
Preferably, the ozone generator is an electrically powered ozone generator,
such as corona discharge ozone generator or plasma ion generator. Other
types of electrically powered ozone generator can be used, for example a cold
plasma ozone generator, a UV type ozone generator, or a stainless steel

25 filament in a dielectric tube. Preferably, the consumable cartridge includes at
least one electrical contact configured to allow connection of an external power
supply to the ozone generator.

Preferably, the consumable cartridge comprises an external housing, the
30 reactant supply and the ozone supply being positioned within the external
housing, wherein the electrical contact is accessible from an exterior of the

external housing.
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The consumable cartridge may include a transformer and other electronic
components. The transformer is used to provide the required voitage to the
ozone generator, which is typically between 10 and 20 kV. Alternatively, the
consumable cartridge may be configured for use with a base unit which
contains an appropriate high voltage power source or a transformer for
converting an external or battery supply voitage. As an alternative, the
consumable cartridge may include a battery together with a suitable
transformer.

The reactant supply is preferably a reservoir containing the substance that
reacts with ozone to produce hydroxyl radicals. The substance may be
delivered from the reservoir by a capillary wick or membrane. The liquid may
be vaporised by a flow of air past the wick or membrane. Additionally, a heater
may be employed to aid vaporisation.

The cartridge may comprise a first air inlet and a first outlet, wherein the first
outlet is in fluid communication with the reactant in the reactant supply and the
first inlet, and

the cartridge may comprise a second air inlet and a second outlet,
wherein the second outlet is in fluid communication with the ozone generator
and the second air inlet.

Alternatively, the first air inlet and first air outlet may be defined by an
associated base unit or by a combination of the consumable cartridge and the
base unit, wherein the first outlet is in fluid communication with the reactant in
the reactant supply and the first inlet. Similarly, the second air inlet and second
air outlet may be defined by an associated base unit or by a combination of the
consumable cartridge and the base unit, wherein the second outlet is in fluid
communication with the ozone generator and the second air inlet.

The first outlet may be positioned adjacent the second outlet, and the cartridge

(and/or base unit) may be configured so that air flow through one of the first
outlet and the second outlet draws air through the other of the first outlet and
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the second outlet. This suction of air exploits the Venturi effect, which is a well

understood effect in fluid dynamics.

The suction due to the Venturi effect can be controlled by appropriate
geometry of the air flow conduits. For example, the consumable cartridge may
define a first air conduit between the first air inlet and the first outlet that
narrows between the first air inlet and the first outlet. Narrowing the conduit in
this way increases the magnitude of the Venturi effect and so provides greater
suction through the second outlet. Alternatively, or in addition, the consumable
cartridge may define a second air conduit between the second air inlet and the
second outlet, the second air conduit narrowing between the second air inlet
and the second outlet. However, in practical devices, the required air flow past
the reactant supply has been found to be so smali that narrowing of the ozone
conduit is often not necessary, and parailel sided conduits can be used.

The consumable cartridge or base unit may include a mixing chamber having a
dispensing opening, the mixing chamber in fluid communication with both the
first outlet and the second outlet, and configured to ensure a substantially
complete reaction of vapours from the reactant supply with ozone from the
ozone supply before release to the user environment through the dispensing
opening.

The reactant supply may comprise a supply of olefin, such as D-Limonene, or
may be a supply of another substance such as hydrogen peroxide.

When the reactant is hydrogen peroxide the consumable cartridge or the base
unit may advantageously further comprise an ion generator. The interaction of
ions with ozone and hydrogen peroxide increases the yield of hydroxyl radicals
and so reduces both the amount of ozone that needs to be generated and the

amount of ozone that remains unreacted with the hydrogen peroxide.

The ion generator may be a separate device to the ozone generator and may

be in the base unit or in the consumable cartridge, providing ions within the first
or second air conduits. However, advantageously, the ion generator may be
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the same device as the ozone generator. In this case, the ozone generator

may be a plasma ion generator.

The ion generator is also preferably configured to ionize air at a relatively low
5 voltage in order to avoid excessive ozone generation and nitric oxide
generation. To achieve this, one of the electrodes in the ion generator may be
configured with a plurality of fine spikes. This produces a high potential
gradient around the spikes, increasing ionization for a given applied voltage
when compared to electrode designs producing smaller potential gradients.
10 The ion generator is preferably configured to generate negative ions, as this
reduces ozone generation and nitric oxide generation compared with positive

jons.

In a second aspect, the invention provides an apparatus for generating

15  hydroxyl radicals comprising a base unit and a consumable cartridge, the
consumable cartridge being in accordance with the first aspect of the invention,
and the base unit comprising a means for providing electrical power to the

consumable cartridge, and a means for driving air through the apparatus.

20 The base unit may comprise a transformer for transforming a mains voltage or
other external supply voltage to a voltage suitable for the ozone generator in
the consumable cariridge. The base unit may comprise a mixing chamber in
fluid communication with an outlet in fluid communication with the reactant
supply and an outlet in fluid communication with the ozone supply, the mixing

25  chamber further comprising a dispensing outlet.

The base unit may comprise a base unit air inlet and base unit air conduit
between the base unit air inlet and an air inlet on the consumable cartridge, or
partially defined by the consumable cartridge, wherein the inlet conduit narrows
30 between the base unit air inlet and the air inlet on, or partially defined by, the
consumable cartridge. The narrowing of the inlet conduit accelerates the air
flow towards the air inlet on, or partially defined by, the consumable cartridge.
The speed of the air flow past the ozone generator affects the concentration of
ozone in the air supplied to the mixing chamber. The narrowing of the inlet
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conduit can therefore be designed to provide a predetermined ozone
concentration. Other ways to control ozone and olefin concentration include
controlling the speed of a pump or blower used as the means for driving air
through the apparatus, and controlling the voltage supplied to the ozone

5 generator.

The base unit may comprise an ion generator within or adjacent the base unit
air conduit. The ion generator is also preferably configured to ionize air at a
relatively low voltage in order to avoid excessive ozone generation and nitric
10 oxide generation. To achieve this, electrodes in the ion generator may be
configured as a plurality of fine spikes. This produces a high potential gradient
around the spikes, increasing ionization for a given applied voltage when
compared to electrode designs producing smaller potential gradients. The ion
generator is preferably configured to generate negative ions, again to reduce
15 ozone generation and nitric oxide generation.

In a third aspect, the invention provides a base unit for producing hydroxyl
radicals, the base unit suitable for use with a consumable cartridge in
accordance with the first aspect of the invention and a means for connection

20  with a power supply, a base unit air inlet, a means for moving air through the
consumable cartridge, and a socket configured to receive the consumable
cartridge, the socket including electrical contacts suitable for supplying
electrical power from the means for connection with a power supply to the
consumable cartridge.

25
The base unit may comprise a base unit air conduit between the base unit air
inlet and an air inlet on, or partially defined by, the consumable cartridge,
wherein the base unit air inlet conduit narrows between the base unit air inlet
and air inlet on, or partially defined by, the consumable cartridge. The

30 narrowing of the air inlet conduit accelerates the air flow to the air inlet on the
consumabile cartridge.

The base unit may comprise an ion generator within or adjacent the base unit
air conduit. The ion generator is also preferably configured to ionize air at a
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relatively low voltage in order to avoid excessive ozone generation and nitric
oxide generation. To achieve this, electrodes in the ion generator may be
cenfigured as a plurality of fine spikes. This produces a high potential gradient
around the spikes, increasing ionization for a given applied voltage when
compared to electrode designs producing smaller potential gradients. The ion
generator is preferably configured to generate negative ions, again to reduce
ozone generation and nitric oxide generation.

In a fourth aspect, the invention provides a hydroxyl radical generating
apparatus, comprising:

at least one air inlet and a dispensing outlet, and an air flow path
between the air inlet and the dispensing outlet;

a supply of hydrogen peroxide configured to supply hydrogen peroxide
into the air flow path;

a supply of ozone configured to supply ozone into the air flow path; and

an ioniser configured to generate and supply ions into the air flow path.

The apparatus may comprise a first air inlet and a second air inlet. The
apparatus may further comprise a mixing chamber, the mixing chamber in fluid
communication with the first and second air inlets and the dispensing outlet.
The supply of hydrogen peroxide may be positioned between the first air inlet
and the mixing chamber. The supply of ozone may be positioned between the
second air inlet and the dispensing outlet. The supply of hydrogen peroxide
may be provided in one or more cartridges. The supply of ozone may also be
provided in one or more cartridges, which may be the same as or different to
cartridge(s) containing the supply of hydrogen peroxide.

The apparatus may comprise a first outlet, wherein the first outlet is in fluid
communication with the hydrogen peroxide supply and the first inlet, and

a second outlet, wherein the second outlet is in fluid communication with the
ozone generator and the second air inlet. The first outiet may be positioned
adjacent the second outlet, and the apparatus may be configured so that air
flow through one of the first outlet and the second outlet draws air through the
other of the first outlet and the second outlet. This suction of air exploits the
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Venturi effect, which is a well understood effect in fiuid dynamics. The first and

second outlets may open into the mixing chamber.

The suction due to the Venturi effect can be controlled by appropriate
5 geometry of the air flow conduits. For example, the apparatus may define a

first air conduit between the first air inlet and the first outlet that narrows
between the first air inlet and the first outlet. Narrowing the conduit in this way
increases the magnitude of the Venturi effect and so provides greater suction
through the second outliet. Alternatively, or in addition, the apparatus may

10  define a second air conduit between the second air inlet and the second outlet,
the second air conduit narrowing between the second air inlet and the second
outlet.

A means to drive air through the air flow path may be provided, such as a fan,

15  pump or blower. The means to drive air may be provided between the second
air inlet and the mixing chamber, between the first air inlet and the mixing
chamber or between the mixing chamber and the air outlet. More than one
means to drive air through the apparatus may be provided, in different
locations.

20
The ozone supply may be an ozone generator. Preferably, the ozone generator
is an electrically powered ozone generator. Most preferably, the ozone
generator also acts as the ioniser. An example of a suitable ozone generator is
a corona discharge ozone generator or plasma ion generator. Other types of

25 electrically powered ozone generator can be used, for example a cold plasma
ozone generator, a UV type ozone generator, or a stainless steel filament in a
dielectric tube.

If an ioniser is provided as a separate element to the ozone generator, any
30 suitable ioniser may be used.

The apparatus may include a transformer and other electronic components.

The transformer is used to provide the required voltage to the ozone generator,
which is typically between 10 and 20 kV.
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The hydroaen peroxide supply preferablv comorises a liauid reservaoir within a
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Figures 4a and 4b illustrate a consumable cartridge in accordance with the

second embodiment of the present invention;

5  Figure 5 illustrates the ozone generator module of the cartridge shown in
Figures 4a and 4b;

Figure 6 illustrates the consumable cartridge of the second embodiment

installed in a base unit, with the casing in a removed position;

10
Figure 7 illustrates the flow path of air through the ozone generator shown in
Figures 5 and 6;
Figure 8 is a perspective view of the dosing head shown in Figure 4;

15

Figure 9 is a cross-sectional view of an apparatus in accordance with a third

embodiment of the invention; and

Figures 10a and 10b are a perspective view and a cross-sectional view of a
20  cartridge for use in the apparatus of Figure 9.

Detailed description

Figures 1a, 1b and 1c illustrate a consumable cartridge in accordance with a
25 first embodiment of the invention. Figure 1ais a side view of the cartridge,
Figure 1b is an end view of the cartridge and Figure 1c is a cross-sectional
view of the cartridge. The cartridge 100 comprises an olefin supply 110 and an
ozone generator 120. The olefin supply comprises a container 112 in which an
amount of liquid olefin, such as terpene, is stored. A wick 114 is inserted in the
30 container and extends out of a top end of the container for delivery of olefin to
an olefin outlet. This is illustrated most clearly in Figure 1c which shows the
wick extending from within the container to a conduit extending between air
inlet 116 and an outlet 118. Air entering the inlet 116 passes over the wick 114
and picks up an olefin vapour as it does so, before exiting through outiet 118.
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The wick 114 may be formed from any suitable fibrous material, such as

polypropylene fibre.

The reactant in this example is an olefin or mixture of olefins. However, other
substances that react with ozone to produce hydroxyl! radicals may be used,
for example, hydrogen peroxide or cinnamaldehyde.

It should also be noted that the reactant supply need not be in liquid form and
might be solid cr gaseous instead. For example, solid beeswax may be used
as an olefin source. Also, the wick illustrated in Figures 1a, 1b and 1¢c may be
replaced by other means of conveying reactant vapour to an air flow. For
example, a vapour permeable membrane may be used to separate the
reactant supply from the associated air flow.

The ozone supply 120 comprises an electronic ozone generator 122 located
adjacent an air passage having an inlet 124 and an outlet 126. Oxygen in the
air entering through inlet passage 124 passes over the ozone generator, which
in this example is a corona discharge device, and ozone is thereby formed.
The ozone rich air exits through outlet 126. Suitable corona discharge ozone
generators, such as plasma ion generators, are available from Trump
Electronics of East Yongfu Road, Tianchang, China 201100
(www.trumpxp.com) and may be formed from aluminium oxide or calcium

silicate for example. Alternative forms of ozone generator may also be used,
such as UV type ozone generators, cold plasma ozone generators or a

stainless steel filament in a dielectric tube.

In order to provide the necessary voitage to the ozone generator 122, electrical
contacts 128a and 128b are provided on a back surface of the ozone
generator. The outlets 118 and 126 are immediately adjacent one another
within a unitary moulding which defines the conduits though which the air
passes. The arrangement shown in Figure 1c, with the outlets immediately
adjacent one another, is configured such that an air flow past the oczone
generator and out of outlet 126, draws air through inlet 116 past the olefin wick
and out of outlet 118. The flow of air past the olefin supply is a result of the
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Venturi effect, which is a well-understood effect in fluid dynamics. The air flow
exiting outlet 126 causes a reduction in pressure in the region of outlet 126,
which pulls air through inlet 116. This is illustrated more clearly in Figure 3.

5  The moulding defining the air inlets and outlets of the ozone supply and the
olefin supply can be connected to the container 112 using a screw fitting or
push fitting.

The electrical contacts 128a and 128b are formed from any suitable conducting
10  material, such as copper, and are spaced apart to avoid arcing. Corona

discharge ozone generators operate at very high voltages so that arcing is

possible problem if the electrical contacts are placed too close together.

Figures 2a, 2b and 2c illustrate the cartridge shown in Figures 1a, 1b and 1c,

15  and its relationship with a base unit which is configured to connect directly to a
mains power supply. Figure 2a is a side view, Figure 2b is a perspective view
and Figure 2c¢ is a cut-away view with an element of the base unit housing
removed. The base unit 200 comprises a housing 210 and a hinged lid section
214, together with a standard bayonet-type plug for connection to a mains

20 power supply. The hinged lid 214 is shown in an open position to allow for
insertion or removal of the cartridge 100. As shown in Figure 2c, within the
base unit there are electronic components 230 including a transformer which is
used to transform the mains supply voltage to the high voltage required for the
ozone generator in the cartridge. Electrical contacts 232 and 234 are provided

25  for contact with corresponding contacts 128a and 128b on the cartridge. The
electrical contacts 232,234 in the base unit are spring loaded tc ensure good

electrical contact.

Figure 3 is a cross-section of the base unit of Figures 2a to 2c together with the
30 cartridge, with the cartridge installed within the base unit. The base unit
includes a fan 220 which draws air in through air inlet 222 up into a narrowing
air conduit 224 which connects to inlet 124 on the cartridge. Air drawn in by
the fan is accelerated as the conduit narrows. The accelerated air flow then
passes over the ozone generator 122 in the cartridge and out of outlet 126 into
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mixing chamber 228 formed within the lid 214 of the base unit. The reduced
pressure of the air flowing out through outlet 126 draws air in through inlet 226
in the lid 214 through inlet 116 in the cartridge and over the wick 114
containing the olefin, in this case terpene. The olefin rich air then exits through
outlet 118 into mixing chamber 228 where it mixes with and reacts with the
ozone to form hydroxyl! radicals. The hydroxy! radicals then leave the mixing
chamber through dispensing cutlet 240.

The apparatus may be designed for different airflow. For example the fan may
be provided in the conduit with the wick 114 and the internal geometry of the
base unit and cartridge configured to use the Venturi effect to suck air through
the ozone generator. Equally the narrowing of the air flow conduits may be
provided in the cartridge instead of or as well as in the base unit. Furthermore,
the Venturi effect may be exploited within the base unit rather than at the
outlets of the cartridge. For example, the base unit may include output conduits
that match the position of the outlets on the consumable cartridge and act as
continuations of the air flow passages formed in the cartridge. These output
conduits may debouche into a mixing chamber, and the Venturi effect at that
point may cause air to be sucked through the conduit in contact with the olefin

supply.

Alternatively, the ozone generator and olefin supply may be placed in the same
conduit, one after the other in the direct of air flow, or substantially opposite
each other within the same conduit. However, this is not the preferred option
because residues resulting from ofefin vapour and the products of reactions
with ozone may build up on the ozone generator or on the olefin wick or
membrane. This reduces the performance of the system, and so having
separate conduits for the olefin supply and the ozone supply so that they mix

and react in a downstream location is preferable.
Figure 3 also shows the position of the transformer and associated electronics

230 that supplies a high voltage to contacts 234 and 232, which are shown in
contact with electrical contacts 128a and 128b on the consumable cartridge.
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Electrical connection of the mains power supply to the electronics 230 is not

shown, but is provided by suitable wiring components.

The mixing chamber 228 formed within the lid 214 includes a dispensing outlet
5 240 through which hydroxyl radicals pass to the user environment. The mixing
chamber may have a complex geometry in order to ensure that the ozone rich
air from outlet 126 and olefin rich air from outlet 118 have sufficient time, and
are sufficiently turbulent to provide complete mixing. WO 2008/125879
describes a mixing chamber for this purpose, and the same or a similar
10 geometry can be used in the embodiment shown in Figure 3.

The combination of base unit and cartridge shown in Figure 3 can be
configured to operate continuously or may include control electronics that
provide power to the fan and the ozone generator intermittently so that

15 hydroxyl radicals are released into the atmosphere on an intermittent or
periodic basis. A user interface may be included on the base unit to allow a
user to program the mode of operation of the device so that hydroxyl radicals
are only provided during times when users are in the immediate vicinity. This
might be useful, for example in a school environment. An electronic timer or

20 cycle counter may also be provided together with an audible or visibfe alarm to

alert'the user when a cartridge requires replacement.

The first embodiment can also be implemented using hydrogen peroxide as the

reactant, instead of (or in addition to) olefin. When using hydrogen peroxide,
25 there is a particular benefit to the generation of ions within the air flow through

the device, as is explained with reference to Figure 9. An ion generator may be

included in the base unit or in the consumable cartridge, but in the first

embodiment the ozone generator also functions as an ion generator. The use

of a plasma ion generator to produce ozone and to ionize air is both effective
30 and economical.

It is desirable to produce ions at the lowest possible voltage level with the

ozone generator in order to keep the production of ozone low and to minimize
the production of any nitric oxide. In order to achieve this, the electrodes within
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the plasma ion generator comprise a plurality of sharp spikes. The sharp
spikes produce a large potential gradient within the ozone generator increasing
the likelihood of ionization for a given applied voltage. The plasma ion
generator is also configured to produce negative ions, again to keep ozone

5  production within desirable levels. A suitable plasma ion generator to this
design is available from Trump Electronics, referenced above.

Figures 4a and 4b show a second embodiment of a consumable cartridge in
accordance with the invention. Figu're 4ais a side view and Figure 4b is a
10  perspective view from the underside. The cartridge shown in Figure 4a
includes not only an ozone generator, but also the transformer required to
convert an external supply voltage to the voltage required by the ozone

generator.

15  Referring now to Figure 4a, the consumable cartridge 400 of the second
embodiment comprises an ozone supply 410, an olefin supply 440 and a
dosing head 450 in which olefin rich air and ozone rich air is mixed in order to
generate hydroxyl radicals. Figure 4b shows an electrical contact pad 416 on
the underside of cartridge 400 for connection to a power supply in the base

20  unit.

As in the first embodiment, the reactant supply (again in this example an olefin
supply) consists of a container 442 within which a wick 444 is placed. Olefins
within the container are drawn into the wick and can be extracted from an open

25 end of the wick as a vapour. As with the previous embodiment, it should be
clear that a solid or gaseous reactant source may be used instead of a liquid
source, and that a membrane may be used in place of a wick.

In this embodiment the ozone supply is provided underneath the olefin supply

30 and is shaped so that the cartridge is substantially cylindrical. Alternative
relative positioning of the olefin supply and the ozone generator is equally
possible with alternative configurations of the air conduits used to supply olefin
rich air and ozone rich air to the mixing chamber in the dosing head.
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The configuration of the ozone supply is shown in more detail in Figure 5. The
ozone generator 412 is provided as a downward facing component to which a
suitable transformer 420 is connected. The transformer is connected to an
external electric contact pad 416 formed on a dual sided printed circuit board
5 by wiring 424 extending within the housing of the ozone supply. A component

430 is provided in order to separate the air conduit 418 in which ozone rich air
is generated from the electrical contact pad 416 and the associated electronics
420. This is important to prevent oxidation of the electronic components.
Component 430 may be integral with the housing of the consumable cartridge

10  or may be provided as a separate component. Air enters the ozone supply
through inlet 414 and exits through a similar outlet on the opposite side of the
housing. This flow of air not only provides oxygen from which ozone is
generated, but also provides some coaling for the electronics, and in particular
for the transformer.

15
Figure 6 shows the consumabile cartridge 400 installed within a base unit, with
the casing 500 of the base unit shown removed above the cartridge. The
cartridge 400 is inserted through an opening (not shown) formed in the top of
the casing 500 and engages both with air flow hoses and with an electrical

20 contact pad in the base unit.

The base unit includes an air inlet 505 through which air from the external
environment can enter the base unit through the casing 500. The base unit air
inlet 505 is in fluid communication with hoses 510 and 515 which are

25 connected to the olefin supply and ozone generator respectively. A further
hose 520 connects an output of the ozone generator to the dosing head 450.
Within the dosing head the ozone rich air and olefin rich air streams are mixed
before being exhausted to the external environment. A fan or pump 525 is
provided in the base unit to move air from the base unit air inlet 505 through

30 the hoses 510 and 515.

The dosing head 450 on the consumable cartridge includes sockets which

mate with connectors provided on the end of hoses 510 and 520 when the
cartridge is inserted in the base unit. The bottom of the cartridge, containing
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the ozone generator engages with a sealing skirt 530 in the base unit, as

shown in Figure 7.

Figure 7 shows the flow path of the air through the ozone generator in more
5 detail, and in particular shows the sealing skirt 530 which engages with the

bottom of the cartridge to provide both electrical power and a sealed air flow
passage from hose 515 past the ozone generator to hose 520. The sealing
skirt 530 is tapered to engage the tapered end of the cartridge 400, and
includes an inlet opening 532 and an outlet opening 534, which are connected

10 to hoses 515 and 520 respectively. The inlet and outiet openings provide a
sealed connection to the inlet and outlet of the ozone generator. The skirt also
includes an electrical cantact 540 that engages with contact 416 formed on the
cartridge when the cartridge is positioned within the sealing skirt 530, for
providing power to electronics 420 within the cartridge.

15
Figure 6 does not show the further electrical components within the base unit,
but the electronics can be placed anywhere with in the casing 500 and connect
to contact 416 on the cartridge through the sealing skirt.

20 Figure 8 is a schematic perspective view of the dosing head 450, showing the
flow paths through the dosing head 450 to the dispensing outlets 840. The
ozone rich air from the ozone generator is shown as line 800. The air stream
from hose 510 for the olefin supply is shawn as line 810. The ozone rich air
entering the dosing head is circulated along path 805 to mixing chamber 830.

25  The air for the olefin supply is split in the dosing head, with some of the air
passing over wick 444 along path 815 to extract olefin vapour and some of the
air passing through an air bypass flow path 820 that bypasses the wick. Both
flow paths 815 and 820 meet at mixing chamber 830 together with the ozone
rich air. The ozone and olefins react in mixing chamber 830 to produce

30 hydroxyl radicals, which are then released into the environment through
dispensing outlets 840.
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The dosing head 450 is formed from moulded plastic component. A more
detailed description of the dosing head shown in Figure 8 can be found in
WQ02008/125879, the contents of which are incorporated by reference.

The dosing head provides a mixiné chamber downstream of the olefin supply
and the ozone generator and ensures that substantially all of the ozone from
the ozone generator is reacted with olefin molecules. This ensures both safe
leveis of ozone in the environment and high levels of hydroxyl radicals.

The base unit can be designed to accommodate other configurations of
consumable cartridge. For example, if the ozone generator and olefin supply
are arranged side by side in the insertion direction of the cartridge into the
base unit, the hoses and sealing skirt could be redesigned to provide the
necessary fluid flow paths and electricai connection without changing the

principle of operation.

Figures 9, 10 and 10a illustrate an alternative design of base unit and
cartridge. Figure 9 is a cross-sectional view. The base unit 300 is configured to
receive a cartridge 905. The cartridge is illustrated in more detail in Figures
10a and 10b.

The apparatus shown in Figure 9 uses hydrogen peroxide as the reactant.
Liquid hydrogen peroxide is contained in a reservoir 910 in the cartridge 905.
A wick 915 (not shown in Figure 9) is inserted in the reservoir and extends out
of a top end of the cartridge for delivery of hydrogen peroxide to an outlet 920.
This is illustrated most clearly in Figure 10b which shows the wick extending
from within the reservoir to the exterior of the cartridge. The wick is covered by
a removable cap 925, which is placed over the opening 920 and protects the
wick and prevents spillage. The cap 925 is removed by the user before
inserting the cartridge into the base unit. A filling aperture 930 is also shown,
through which the reservoir is filled with hydrogen peroxide. It is covered with a
breathable cap to prevent liquid spillage, but to allow for the escape of gas.
The wick 915 may be formed from any suitable fibrous material, such as
polypropylene fibre.
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An ozone generator 935 is provided in the cartridge. The ozone generator is a
corona discharge ozone generator that generates ions as well as ozone in
operation. Suitable corona discharge ozone generators, such as plasma ion
5 generators, are available from Trump Electronics of East Yongfu Road,
Tianchang, China 201100 (www.trumpxp.com) and may be formed from

aluminium oxide or calcium sificate for example. The ozone generator
comprises a series of openings 940 that allow air to pass to and from between
the plates of the ozone generator.
10
The generation of ions as well as ozone is beneficial when using hydrogen
peroxide as a reactant. The ozone reacts with hydrogen peroxide, generating a
number of radical species as illustrated in the eguations below, and the ions
accelerate the process and provide additional pathways for the generation of
15  radicals.

H,O; — HO; +H'

O3 +HO; — *OH + O, + O,
20 O3+0;+*— 03+ 0,

Os*+ H'—-HO;*

HOz* —+*OH + O,

The reaction of hydrogen peroxide with ozane is siow, but that of its anion,

25 HOj; is fast, and produces hydroxy! radicals. Another product of the reaction is
O,» radical, which also reacts with ozone to produce Os. O3« reacts with H*
to produce HO3* ,which then dissociates into a hydroxyl radical and oxygen.

So a chain reaction is set up, and the yield of hydroxyl radicals is higher for a
30 given amount of ozone than when using an olefin as the reactant.

As the amount of ozone required is very low, it is desirable to produce ions at

the lowest possible voltage leve! with the ozone generator. This keeps the
production of ozone low and minimizes the production of any undesirable nitric
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oxide. In order to achieve this, one of the electrodes within the plasma ion
generator comprises a plurality of sharp spikes. The sharp spikes produce a
large potential gradient within the ozone generator increasing the likelihood of
fonization for a given applied voltage. The plasma ion generator is also

5 configured to produce negative ions, again to keep ozone production within
desirable levels.

The cartridge 905 includes electrical contact 945 for connecting to power
supply in the base unit 300. The cartridge 905 also includes a transformer (not

10  shown) in order to convert a 12V DC supply from the base unit to the
necessary voltage for the ozone generator 935. The base unit inciudes a
power supply socket 950 for connection to a power supply, typically a 12V DC
supply adapted from the mains. The power socket 950 is electrically connected
to contacts on the base unit that interface with the contacts 945 on the

15  cartridge.

The air flow paths with in the apparatus shown in Figure 9 are similar to that
shown in Figure 3, and are illustrated by the arrows in Figure 9. The base unit
includes a fan 955 which draws air in through an air inlet in the base of the

20 base unit up into a narrowing air conduit 960. Air drawn in by the fan is
accelerated as the conduit 960 narrows. The accelerated air flow then passes
the ozone generator 935 in the cartridge, where ozone and ions are generated,
and into mixing chamber 975 formed in the base unit. As in the embodiment of
Figure 3, the flow of air through conduit 960, past partition 970, draws air in

25  through inlet 965 and over the wick 915 containing the hydrogen peroxide.
The hydrogen peroxide rich air then exits into mixing chamber 975 where it
mixes with and reacts with the ozone and ions from conduit 960 to form
hydroxyl radicals, as previously described. The hydroxyl radicals then leave the
mixing chamber through dispensing outlet 980.

30
As with embodiment shown in Figure 3, the apparatus of Figure 9 may be
designed for different airflow. For example, the fan may be provided in the
conduit with the wick and the internal geometry of the base unit and cartridge

configured to use the Venturi effect to suck air past the ozone generator.
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Alternatively, the ozone generator and hydrogen peroxide supply may be
placed in the same conduit, one after the other in the direction of air flow, or

substantially opposite each other within the same conduit.

5
The apparatus shown in Figure 9 also allows for the use of an optional scent
supply, provided in a cartridge 990. Some of the air passing through conduit
960 is passed through cartridge 990 (as illustrated by the arrow in Figure 9),
introducing a scented chemical or chemicals into the environment.
10

The embodiment shown in Figures 9 and 10a and 10b, include an ozone
generator that also ionises air. However, it is possible to include a further or
separate ioniser within or adjacent the air flow path through the apparatus. This
is particularly useful if the ozone supply does not act as an ioniser. A possible

15  position for a separate ioniser 985 is shown in dotted outline in Figure 9. The
ioniser may be any suitable type of negative ion generator. The ioniser may be
placed anywhere along the air flow path in order to introduce ions into the air ‘
flow prior to dispensing outlet 880, and may be positioned within the base unit
or within the cartridge.

20
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Claims

1. A consumable cartridge for use in a hydroxyl radical generating
apparatus, the consumable cartridge comprising:
a reactant supply comprising a supply of a substance that reacts with
ozone to produce hydroxyl radicals, and
an ozone supply comprising an ozone generator;
wherein the ozone supply is fixed to the reactant supply.

2. A consumabile cartridge according to claim 1, further comprising at least
one electrical contact configured to allow connection of an external power
supply to the ozone generator.

3. A consumable cartridge according to claim 1 or claim 2, further
comprising an external housing, the reactant supply and the ozone supply
being positioned within the external housing, wherein the electrical contact is

accessible from an exterior of the housing.

4. A consumable cartridge according to any preceding claim, wherein the
ozone generator is an electrically powered ozone generator.

5. A consumable cartridge according to any preceding ciaim, further

comprising a transformer connected to the ozone generator.

6. A consumable cartridge according to any preceding claim, wherein the
cartridge defines a first air inlet and a first outlet, wherein the first outlet is in
fluid communication with the reactant supply and the first inlet; and

wherein the cartridge defines a second air inlet and a second outlet,
wherein the second outlet is in fluid communication with the ozone generator
and the second air inlet.

7. A consumable cartridge according to claim 6, wherein the first outlet is

positioned adjacent the second outlet, and the cartridge is configured so that
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air flow through one of the first outlet and the second outlet draws air through
the other of the first outiet and the second outlet.

8. A consumable cartridge according to claims 6 or 7, further comprising a

5 mixing chamber having a dispensing opening, the mixing chamber in fluid
communication with both the first outlet and the second outlet, and configured
to ensure a substantially complete reaction of vapours from the reactant supply
with ozone from the ozone supply before release to the user environment
through the dispensing opening.

10

9. A consumable cartridge according any preceding claim, wherein the
reactant supply is a supply of olefin or hydrogen peroxide.

10. A consumable cartridge according any preceding claim, comprising an

15 ion generator.

11. a consumable cartridge according to claim 10, wherein the ozone

generator functions as the ion generator.

20 12. An apparatus for generating hydroxyl radicals comprising a base unit
and a consumable cartridge in accordance with any preceding claim, the base
unit comprising a means for providing electrical power to the consumable

cartridge, and a means for driving air through the apparatus.

25 13. An apparatus for generating hydroxyl radicals according to claim 12,
wherein the base unit comprises a transformer for transforming an external
supply voltage to a voltage suitable for the ozone generator in the consumable
cartridge.

30 14. An apparatus for generating hydroxyl radicals according to claim 12 or
13, the base unit comprising a mixing chamber in fluid communication with an
outlet of the reactant supply and an outlet of the ozone supply, the mixing
chamber further comprising a dispensing outlet.
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15. An apparatus for generating hydroxyl radicals according to claim 12, 13
or 14, the base unit comprising a base unit air inlet and base unit air conduit
between the base unit air inlet and an air inlet on the consumable cartridge,
wherein the inlet conduit narrows between the base unit air inlet and the air

5 inlet on the consumabile cartridge.

16. An apparatus according to any one of claims 12 to 15, comprising a first
air inlet and a first air outlet, wherein the first outlet is in fluid communication
with the reactant in the reactant supply and the first inlet; and

10 a second air inlet and a second air outlet, wherein the second outlet is
in fluid communication with the ozone generator and the second air inlet;

wherein the first outlet is positioned adjacent the second outiet, and the

apparatus is configured so that air flow through one of the first outlet and the
second outlet draws air through the other of the first outlet and the second

15  outlet.

17. An apparatus according any one of claims 12 to 16, comprising an ion

generator in the base unit.

20 18. A base unit for producing hydroxyl radicals, the base unit suitable for
use with a consumable cartridge in accordance with any one of claims 1 to 11,
comprising a means for connection with a power supply, a base unit air iniet, a
means for moving air through the consumable cartridge, and a socket
configured to receive the consumable cartridge, the socket including electrical

25  contacts suitable for supplying electrical power from the means for connection
with a power supply to the consumabie cartridge.

19. A base unit according to claim 18, comprising a base unit air conduit
between the base unit air inlet and either an air inlet on the consumable
30 cartridge, wherein the base unit air inlet conduit narrows between the base unit

air inlet and an air inlet on the consumabile cartridge.

20. A base unit according to claim 18 or 19, further comprising an ion
generator.
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21. A hydroxyl radical generating apparatus, comprising:
at least one air infet and a dispensing outlet, and an air fiow path
between the air iniet and the dispensing outlet;
5 a supply of hydrogen peroxide configured to supply hydrogen peroxide
into the air flow path;
a supply of ozone configured to supply ozone into the air flow path; and
an ioniser configured to generate and supply ions into the air flow path.

10 22. An apparatus according to claim 21, comprising a first air inlet and a
second air inlet wherein the supply of hydrogen peroxide is positioned between
the first air inlet and the dispensing outlet and the supply of ozone is positioned
between the second air inlet and the dispensing outlet.

15  23. An apparatus according to claim 22, further comprising a mixing
chamber, the mixing chamber in fluid communication with the first and second

air inlets and the dispensing outlet.

24. An apparatus according to claim 22 or 23, comprising a first outlet,
20 wherein the first outlet is in fluid communication with the hydrogen peroxide
supply and the first inlet, and a second outlet, wherein the second outlet is in
fluid communication with the ozone generator and the second air inlet;
wherein the first outlet is positioned adjacent the second outlet, such
that air flow through one of the first outlet and the second outlet draws air
25 through the other of the first outlet and the second outlet.

25. An apparatus according to any one of claims 21 to 24, further
comprising means to drive air through the air flow path.

30 26 An apparatus according to any one of claims 21 to 25, wherein the
ozone supply is an ozone generator.

27. An apparatus according to claim 26, wherein the ozone generator also
acts as the ioniser.
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28. An apparatus according to any one of claims 21 to 27, further

comprising a scent supply configured to supply a chemical having a scent into
the air flow path.

5
29. A method of producing hydroxyl radicals, comprising:
providing hydrogen peroxide into an air flow path;
providing ozone into the air flow path;
providing ions into the air flow path; and
10 mixing the hydrogen peroxide, ozone and ions to produce hydroxyl
radicals.
30. A method according to claim 29, further comprising: releasing the
hydroxyl radicals from the air flow path into an external environment.
15
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Aerosol generator

Field
This invention relates to an aerosol generator which uses a vibratory source such as a

piezoelectric device to atomise liquid to produce an aerosol and a cartridge for use in such

\n

a generator, and has particular but not exclusive application to providing an aerosol of a
liquid containing a nicotine based substance or a flavourant, which may be used as a

substitute for a conventional cigarette.

70 Background
Piezoelectric generators have been proposed hitherto for creating an atomised spray. For
example WO 2002/241777 discloses the use of a piezo device both to create vibrations in a
fluid flow and also to monitor the flow by using the device as a pressure transducer. FR
2929861 illustrates that it is known to use capillary action to feed liquid to a piezo electric
75 actuator to create an aerosol. Also, JP 2004313871 discloses an atomiser using piezo device

which feeds vibrations through a horn to focus them when creating the aerosol spray.

The present invention provides an improved aerosol generator that utilises a cartridge of

liquid to be aerosolised, which may be used as a cigarette substitute device.

20
Summary
The invention provides a cartridge for an aerosol generator, comprising a chamber to
receive an aerosolisable liquid, the chamber having proximal and distal ends, a generally
tubular inner chamber wall extending longitudinally between the proximal and distal ends, a
25 longitudinally extending outer chamber wall surrounding the inner wall, a proximal inner

end wall bridging the inner wall at the proximal end, a proximal outer end wall
longitudinally spaced from the inner wall to define a discharge region between the proximal
end walls, a nozzle to discharge liquid from the discharge region through the outer end wall
as an aerosol, and a capillary driver wall between the inner and outer chamber walls, the

30 capillary driver wall being spaced from the inner chamber wall to provide a longitudinally
extending capillary passageway sufficiently narrow to drive liquid within the chamber by

capillary action along the capillary passageway to the discharge region.

NJOY Exhibit 1002.896



10

20

‘WO 2012/062600 PCT/EP2011/068908

The capillary passageway may narrow from the distal end towards the proximal end so that

the force due to capillary action on the liquid increases towards the proximal end.

The invention also includes an aerosol generator configured to receive the cartridge,
comprising a generally tubular housing, an elongate horn member configured
longitudinally within the housing to extend into the distal end of the cartridge chamber to
engage the interior surface the inner chamber wall, and a vibratory actuator on the horn
member to create vibrations therein to be transmitted to the proximal inner end wall of
the chamber to act on liquid in the discharge region to cause discharge thereof through the

nozzle.

Brief description of the drawings
In order that the invention may be more fully understood an embodiment will now be
described by way of illustrative example with reference to the accompanying drawings in

which:

Figure 1 is the schematic perspective view of an aerosol generator,

Figure 2 is a longitudinal sectional view of the generator shown in Figure 1,

Figure 3 is a perspective view of a cartridge for use in the aerosol generator,

Figure 4 is an exploded view of the cartridge illustrated in Figure 3,

Figure 5 is an enlarged sectional view of the cartridge when installed in the mouth piece of
the aerosol generator, with the horn removed,

Figure 6 is a sectional view of the cartridge installed in the mouthpiece of the generator,
also illustrating the horn in section,

Figure 7 is a schematic circuit diagram of a driver circuit board used in the device to actuate
the piezoelectric generator, and

Figure 8 is a schematic circuit diagram of a detection circuit to detect when the user sucks
on the mouthpiece, to actuate the device and produce an aerosol with the circuitry shown

in Figure 6.

Detailed description
Referring to Figure 1, an aerosol generator 1 has a generally cylindrical outer surface

extending from a generally circular proximal end 2 to circular distal end 3. The device 1
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has a main housing 4 and a mouthpiece housing 5 with a proximal end aperture 6 through

which aerosol is delivered to a user.

The mouthpiece 5 is removably mounted on the housing 4, for example as a push-fit or

bayonet mounting (not shown).

A cartridge 7 containing an aerosolisable liquid is received within the mouthpiece housing 5
and can be interchanged when empty by removal of the housing 5 from the main body
housing 4. As illustrated in Figure 2, main housing 4 contains a horn 8 on which is
mounted a piezoelectric transducer 9. The housing 4 also contains electrical circuitry 10
coupled to the piezoelectric transducer 9 both to cause it to oscillate and also to detect
pressure variations when the user draws on the mouthpiece housing 5. The circuitry 10 is
driven by batteries 11 in the housing 4. Also, a LED 12 is mounted at the distal end 3 of

the device, to be driven by the circuitry 10 to indicate when the device is in use.

The cartridge 7 is illustrated in more detail in Figures 3 and 4. The cartridge 7 has generally
toroidal configuration with a generally tubular inner chamber wall 13 having a distal end
opening 14 (shown in Figure 5) and extending from proximal end 15 to distal end 16. A
tubular outer chamber wall 17 surrounds the inner chamber wall 13 and also extends
between the proximal and distal ends 15, 16. A proximal inner end wall 18 closes the
proximal end of the inner chamber wall so that the interior of the inner chamber wall 13
together with the proximal inner end wall 18 define a receptacle open at the distal end 16,
that receives the horn 8 as will be described in more detail hereinafter. Also, the outer
chamber wall 17 is closed at its proximal end by an outer proximal end wall 19 that is
longitudinally spaced from the proximal inner end wall 18 to define a discharge region 20
shown clearly in Figure 5. The proximal outer end wall 19 includes an opening 21 that
receives a nozzle plate 22 formed with at least one aperture 23 for forming an aerosol from
liquid in the cartridge, to be supplied into the mouthpiece housing 5. A generally
frustoconical capillary driver wall 24 is mounted on the interior surface of the proximal
outer end wall 19 so as to provide a capillary passageway 25, illustrated in Figures 4 and 5,
between the inner chamber wall 13 and the capillary driver wall 24. As illustrated in
Figures 4 and 5, the passageway 25 narrows from the distal end 16 towards the proximal

end 15.
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As shown in Figures 5 and 6, the space between the inner and the outer chamber walls 13,
17, contains liquid from which aerosol is formed. The capillary driver wall 24 cooperates
with the inner chamber wall 13 to drive the liquid by capillary action into the discharge
region 20. Apertures 26 in the proximal outer wall 19 allow air to enter into the cartridge 7
in order to prevent an air lock, as illustrated by arrows 27. The liquid is illustrated by
reference 28 in Figures 5 and 6. The passage of the liquid 28 towards the discharge region
20 is illustrated by arrows 29. As illustrated in Figure 6, the hom 8 has a frustoconical or
cylindrical tongue 30 that fits through the opening 14 closely within the interior of recess
31 formed by the inner chamber wall 13. The tongue 30 has a proximal end 32 that is
spaced from the interior surface of the proximal inner end wall 18. The inner surface of
the inner chamber wall 13 and the outer surface of the tongue 30 may include cooperating
grooves and recesses 33, 34 to releasably hold the tongue within the chamber wall when the
cartridge is inserted into the generator. The horn 8 also includes a generally cylindrical base
member 35 from which the tongue 30 extends, the base number being mounted in a
resilient mounting that comprises an O ring 36, within the main housing 4. The
piezoelectric device 9 is mounted on the distal end 38 of the horn 8. on the base number

35 so that on actuation the horn can vibrate back and forth longitudinally within interior

cylindrical region 37 of the main housing 4.

In use, the piezoelectric device 9 is actuated and produces ultrasonic vibrations in the base
member 35, which are transmitted along and are focussed by the tongue 30 onto the inner
chamber wall 13. The spacing between the end 32 of the tongue and the proximal inner
chamber wall 18, ensures that the wall 18 is free to vibrate in the manner of a drum which
causes liquid in the discharge region 20 to be urged through the aperture 23 to form an
aerosol 39 that is illustrated in Figure 5, which is directed through the outlet 6 of the

mouthpiece housing 5.

When the user draws on the mouthpiece housing 5, air is drawn into the aerosol 39 as
illustrated in Figure 6 by arrows 40. Referring to Figure 1, main housing 4 includes an air
inlet aperture 41 which, referring to Figure 6, allows air to enter in the direction of arrows
42 and pass through longitudinal passageways defined by diametrically opposed exterior

grooves 43 in the outer chamber wall 17, illustrated in Figures 3 and 4. Referring to
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Figures 5 and 6, the mouthpiece housing 5 defines a plenum 44 between the outlet 6 and
the proximal outer end wall 19 of the cartridge 7. In use, the air flow 40 shown in Figure 6

mixes with the aerosol 39 shown in Figure 5 and passes to the user through outlet 6.

‘When the user draws on the mouthpiece housing 3, the resulting pressure reduction in
plenum 44 is detected by the piezoelectric device 9 which is coupled to electrical circuitry
that switches an electrical drive to the device 9 in order to cause it to produce the aerosol

36.

The electrical circuitry is shown in Figures 7 and 8 and includes a breath detector circuit 45
together with a driver circuit 46. The driver circuit 46 is shown in detail in Figure 7 and
includes a micro controller 47 responsive to an output from the breath detector circuit 45
indicative that the user is drawing on the mouthpiece housing 5. As explained later, the
breath detector circuit 45 provides a step voltage change in response to the user drawing on
the mouthpiece housing 5, and in response, the micro controller 47 generates a pulsed
rectangular waveform as illustrated in graph Gl, which is applied to a driver circuit 48, that
acts as a modulator to modulate the output of an oscillator 49 typically operating a
frequency in a range of 420 -450 KHz illustrated in graph G2, although other suitable
frequencies could be used. The resulting modulated output is shown in graph G3 and
supplied to a voltage converter circuit 50 and then to a switching circuit 51 that supplies
the modulated waveform to the piezoelectric device 9 at a frequency to cause it to produce
ultrasonic vibrations which, as previously explained are transmitted through the horn 8 to
the discharge region 20 to cause ejection of liquid 28 through nozzle 23 as the aerosol 39
shown in Figure 5. The components of the driver circuit 46 receive a regulated drive
voltage from regulator 52 that is powered by batteries 53 which, as previously explained,
are mounted in the battery compartment 11 shown in Figure 2. The batteries may also
illuminate the LED 12 shown in Figure 2 either continuously or when the driver circuit 46
is actuated. The batteries 53 may be rechargeable batteries in which case an external
battery charger 54 may be provided, for example as a cradle or some other convenient

configuration to allow the batteries 53 to be recharged by the user.

Referring to Figure 8, the breath detector circuit 45 comprises a preamplifier 55 which

amplifies a signal received via the switching circuit 51 from the piezoelectric element 9, and
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the amplified signal is illustrated schematically in graph G4. A signal processor 56 detects
the envelope of the signal shown in graph G4 and a threshold detector 57 detects step
changes in the signal from the processor 56. As illustrated in graphs G5, G6 and G7, when
the user draws on the mouthpiece housing 5, when the flow rate of draw increases above a
threshold, in this case around 1.6 litres/minutes as shown in graph G6, a step change
occurs in the output of the signal processor 56, due to the air turbulence in the
mouthpiece, which can be detected by threshold detector 57 to switch on the driver circuit
46. The voltage output from the threshold detector 57 is illustrated schematically in graph
G8. Thus, the piezoelectric element 9 switches from being a pressure sensor to a ultrasonic
driver so as to produce the aerosol 39 in response to the user drawing on the mouthpiece
housing 5. It will be noted that the piezo detects the air turbulence resulting from drawing

on the mouthpiece without actually being directly exposed directly to the airflow itself.

The components of the breath detector circuit 45 are driven by the batteries 53.

Thus, the aerosol generator device can produce an aerosol from the liquid 28 in the
cartridge 7. The liquid may contain a suitable active ingredient such as nicotine, which case
the device may be used as a substitute for a conventional cigarette. The liquid may contain

a flavourant in addition to or instead of nicotine or may contain other active ingredients.

Once the contents of the cartridge have been consumed, the mouthpiece housing 5 may be

removed and the cartridge 7 pulled away from the horn 8 and replaced with another.

It has been found that the piezoelectric arrangement provides an efficient aerosol
generation technique. In particular, the shape of the tongue 30 of horn 8 amplifies the
ultrasonic vibrations from the piezoelectric element 9 onto the inner proximal end wall 18
which because of its spacing from the proximal end 32 of the tongue, is free to vibrate like
a drum and hence pressurise liquid in the discharge region 20 to drive the liquid through

the aperture 23 to form the aerosol.

Furthermore, the progressively tapering of the capillary passageway 25 assists in
transporting liquid from the interior of the cassette to the discharge region, producing a

progressively increasing capillary force along the cartridge towards the proximal end 15 for
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driving the liquid 28 into the discharge region 20. Also, when the generator is held in a
vertical configuration, gravity assists with driving the liquid 28 from the space between the
outer chamber wall 17 and the capillary driver wall 24, into the capillary passageway 25, to

assist in delivery of the liquid to the discharge region 20.

It will be understood that because the cartridge is replaced periodically, quality of the
successively used cartridges 7 should have generally similar spray characteristics. The
cartridge 7 can be checked in siru in terms of its spray characteristics, which has been found
to be highly dependent on the frictional force between the tongue 30 of the horn 8 and the
inner chamber wall 13, which in turn results in a different electrical load on the piezo
device 9. Referring to Figure 7, the driver 48 or the voltage converter 50 may be configured
to adaptively adjust its voltage to compensate the load variations of the piezo device from
cartridge to cartridge so as to maintain a uniformity of the aerosol spray 39 produced when

cartridges are changed in the device.

It will be understood that many modifications and variations may be made to the described
example of aerosol generator and cartridge, within the scope of the claims hereinafter. For

example the nozzle(s) 23 my be formed directly in the cartridge outer wall rather than in a

separate nozzle plate. Also, breath detection may be performed by other means than the

piezo device to allow simultaneous aerosol generation and breath detection.
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Claims

1. A cartridge for an aerosol generator, comprising a chamber to receive an
aerosolizable liquid, the chamber having proximal and distal ends, a generally tubular inner
chamber wall extending longitudinally between the proximal and distal ends, a
longitudinally extending outer chamber wall surrounding the inner wall, a proximal inner
end wall bridging the inner wall at the proximal end, a proximal outer end wall
longitudinally spaced from the inner wall to define a discharge region between the proximal
end walls, a nozzle to discharge liquid from the discharge region through the outer end wall
as an aerosol, and a capillary driver wall between the inner and outer chamber walls, the
capillary driver wall being spaced from the inner chamber wall to provide a longitudinally
extending capillary passageway sufficiently narrow to drive liquid within the chamber by

capillary action along the capillary passageway to the discharge region.

2. A cartridge according to claim 1 wherein the capillary passageway narrows from the
distal end towards the proximal end so that the force due to capillary action on the liquid

increases towards the proximal end.

3. A cartridge according to claim 1 or 2 wherein the nozzle comprises at least one

hole in a nozzle plate received in an aperture in the proximal outer end wall.

4. A cartridge according to any preceding claim including an air inlet aperture in the

proximal outer end wall to allow ingress of air into the chamber.

5. A cartridge according to any preceding claim wherein the chamber comprises a first
cartridge element including the inner and outer chamber walls the inner proximal end wall
and a distal end wall extending between the inner and outer chamber walls at the distal end,
and a second cartridge element comprising the capillary driver wall and the outer proximal

end wall.
6. An aerosol generator configured to receive a cartridge according to any preceding

claim, comprising a generally tubular housing, an elongate horn member configured

longitudinally within the housing to extend into the distal end of the cartridge chamber to
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engage the interior surface the inner chamber wall, and a vibratory actuator on the horn
member to create vibrations therein to be transmitted to the proximal inner end wall of
chamber to act on liquid in the discharge region to cause discharge thereof through the

nozzle.

7. A generator according to claim 6 including a mouthpiece at one end of the housing
and a detector to detect air turbulence in the mouthpiece to actuate the vibratory actuator

and generate the aerosol.

8. A generator according to claim 7 wherein the mouthpiece is removable from the

housing to allow insertion and removal of the cartridge.

9. A generator as claimed in claim 7 or 8 wherein the vibratory actuator comprises a
piezoelectric element and the detector includes said piezoelectric element to detect the air

turbulence.

10. A generator according to claim 9 including electrical circuitry in the housing to drive
the piezoelectric element to produce ultrasonic vibrations and also to be responsive to
electrical signals from the actuator to detect pressure changes detected by the piezoelectric

element.

11. A generator according to claim 10 wherein the housing includes a battery

compartment to receive a battery to power the circuitry.

12. A generator according to any one of claims 8 to 11 wherein the horn comprises an
elongate tongue having a proximal end to be inserted into the tubular inner chamber wall
from the distal end thereof, and a base member at the distal end of the tongue, resiliently

mounted in the housing, the piezoelectric element being mounted on the base member.

13. A generator according to claim 12 wherein the base member is generally cylindrical

and mounted in a resilient O-ring in the housing.
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14. A generator according to any one of claims 6 to 13 and including said cartridge
within the housing, with the horn received within and in engagement with the tubular inner

chamber wall.

15. A generator according to claim 14 wherein the outer chamber wall includes a
longitudinal groove to provide a passageway for air to enter the mouthpiece to be mixed

with liquid discharged from the nozzle.

16. A generator according to claim 14 or wherein the inner chamber wall of the
cartridge is frustoconical and the horn is tapered to engage the interior surface of the inner

chamber wall.

17. A generator according to claim 14, 15 or 16 wherein horn and the interior surface of
the inner chamber wall are formed with cooperating rings and grooves to releasably engage

them together.

18. A generator according to any one of claims 14 to 17 wherein the proximal end of
the horn when fitted in the inner wall of the chamber is spaced from the inner proximal
end wall permitting vibration thereof to discharge liquid from the discharge region through

the nozzle.

19. An aerosol generator comprising:

an elongate horn member;

a vibratory actuator on the horn member

a chamber to receive an aerosolizable liquid, the chamber having proximal and
distal ends, an inner chamber wall extending longitudinally between the proximal and distal
ends and defining a receptacle to receive the horn member from the distal end, a
longitudinally extending outer chamber wall surrounding the inner wall, a proximal inner
end wall bridging the inner wall at the proximal end, a proximal outer end wall
longitudinally spaced from the inner wall to define a discharge region, a nozzle to discharge
liquid from the discharge region through the outer end wall as an aerosol, and a capillary

driver wall between the inner and outer walls, the capillary driver wall being spaced from
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the inner wall by a longitudinally extending capillary passageway sufficiently narrow to drive

liquid within the chamber by capillary action along the gap to the discharge region.

20. An electronic device comprising

(a) a cartridge having a space for containing humectants and having nozzle outlet
for ejecting liquid,

(b) a vibrating membrane arranged proximate the nozzle outlet,

() a housing comprising a support for holding said cartridge,

(d) a vibrating element arranged to actuate said vibrating membrane and said
vibrating membrane being arranged to transmit the vibration to the humectants to said
space, and

(e) battery powered electronics for transmitting electrical energy to said vibrating

element.

21. An electronic device according to claim 20, wherein said vibrating membrane is
shaped to allow an efficient ultrasonic energy transmission from said vibrating element to

the liquid.

22. An electronic device according to claim 20 or and 2, wherein said cartridge is
prefilled with humectants to be expelled through said nozzle outlets and an air chamber
arranged to have a pressure drop between 10mbar to 20mbar for a air flow rate between 1

and 1.6 1/min.
23. An electronic device according to claim 20, 21 or 22, wherein said vibrating element
arranged to vibrate and to detected air turbulence in said air chamber without contact with

the piezo.

24. An electronic device according to any of claims 20 to 23 wherein said battery

powered electronics comprise a bridge driver and a puff sensing circuit.
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(57) Abstract: The present invention relates to a cartridge integrated with an atomizer for

[Fig. 1]
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- 12b

an electronic cigarette, and the object of the present invention is to provide a cartridge in-
tegrated with an atomizer for an electronic cigarette, wherein the atomizer can be inter-
changed with the cartridge without semipermanently and continuously using the atomizer.
Thus, the present invention comprises: a liquid tank which has an essence acconimodation

space for accommodating essence, and has a lower end that is opened and in which a

smoke-Teleasing hole is formed; a smoke-flow pipe which is positioned in the essence ac-

commodation space of said liquid tank, and has a smoke-flow hole that is communicated
with said smoke-rclcasing hole; and an atomizer unit which is coupled with the lower end

of said liquid tank, is communicated with said smoke-flow hole by allowing an upper end

thereof o be opened, and includes a body that has an essence inlet hole communicated with
said essence accommodation space, a wick that is positioned on the inner side of said body,

(57) 8.FA:

and a heating element that is positioned on the inner side of said body and heats said es-
sence. Therefore, according to the present invention, the cartridge integrated with the atom-
izer can be replaced before the smoke generation quantity decreases due to the various for-
eign substances which are precipitated in the heating element of the atomizer, thereby main-
taining an optimium level of smoke generation quantity.

[CHS 3 A
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reissue Application of’
Kyle D. Newton

Application No.: 16/359,938 Confirmation No.: 6916
Filed: March 20, 2019 Art Unit: 3991

For: ELECTRONIC CIGARETTE WITH LIQUID Examiner: N. L. Torres Velazquez
RESERVOIR

INFORMATION DISCLOSURE STATEMENT (IDS)

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

Dear Commissioner:

Pursuant to 37 C.F.R. §§ 1.56, 1.97, and 1.98, the attention of the United States Patent and
Trademark Office is hereby directed to the references listed on the attached PTO/SB/08 submission.
It is respectfully requested that the information be expressly considered during the prosecution of
the above-identified application, and that the references be made of record therein and appear
among the “References Cited” on any patent to issue therefrom.

This Information Disclosure Statement is filed after the mailing date of a first Office Action
on the merits, but before the mailing date of any of a Final Action under 37 C.F.R. § 1.113, a Notice
of Allowance under 37 CF.R. § 1.311 or an action that otherwise closes prosecution in this
application (37 C.F.R. § 1.97(c)).

In accordance with 37 CF.R. § 1.98(a)(2)(ii), copies of U.S. patents and U.S. patent
application publications are not submitted. Submitted herewith are copies of foreign patents in
accordance with 37 C.FR. § 1.98(a)(2).

In accordance with 37 C.FR. § 1.97(g), the filing of this Information Disclosure Statement
shall not be construed as a representation that a search has been made. In accordance with 37

C.FR. § 1.97(h), the filing of this Information Disclosure Statement shall not be construed to be an
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Application No.: 16/359,938

admission that the information cited in this Information Disclosure Statement is, or is considered to
be, material to patentability as defined in 37 C.F.R. § 1.56(b).

It is submitted that the Information Disclosure Statement is in compliance with 37 C.F.R. §
1.98, and the Examiner is respectfully requested to consider the listed references.

Any fees believed to be due have been paid herewith. However, the Director is hereby
authorized to charge any deficiency in the fees filed, asserted to be filed, or which should have been

filed herewith to our Deposit Account No. 50-0311, under Application No.: 16/359,938.

Dated: July 14, 2021 Respectfully submitted,

Electronic signature: /mdvl/
Michael D. Van Loy
Registration No.: 52,315
MINTZ LEVIN COHN FERRIS GLOVSKY
AND POPEO, P.C.
3580 Carmel Mountain Road, Suite 300
San Diego, California 92130-6768
(858) 314-1500 || (858) 314-1501 (Fax)
Attorney for Applicant
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reissue Application of:

Kyle D. Newton
Application No.: 16/359,938 Confirmation No.: 6916
Filed: March 20, 2019 Art Unit: 3991

For: ELECTRONIC CIGARETTE WITH LIQUID Examiner: N. L. Torres Velazquez
RESERVOIR

SUPPLEMENTAL RESPONSE TO CORRECT CLAIM AMENDMENTS

VIA EFS
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
Dear Commissioner:
This paper is a supplemental response to the non-final Office Action dated January 14,

2021.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 19 of this paper.
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Application No. 16/359,938
Supplemental Response to Office Action of January 14, 2021

AMENDMENTS TO THE CLAIMS

1. (Twice Amended) An electronic cigarette cartridge apparatus, comprising:

a housing having a mouthpiece with an aerosol outlet;

an atomizer disposed within an atomizing chamber, and operable to selectively
generate an aerosol of [the]a liquid in response to electric current flowing therethrough;

said atomizing chamber having an air inlet, an atomizer outlet coupled to said aerosol

outlet, [and ]Ja first wick aperture, and a second wick aperture;

a liquid reservoir disposed within said housing and sealably separated from said
atomizing chamber][,]; and

a wick in contact with the liquid in the liquid reservoir [disposed Jthrough said first

wick aperture[ between said liquid reservoir and said atomizing chamber] and said second

wick aperture, the wick disposed between the liquid reservoir and the atomizer and configured

to transfer the liquid by capillarity from said liquid reservoir to said atomizer;

wherein said atomizer outlet and said aerosol outlet are coupled by a chimney.

2. The apparatus of claim 1, further comprising:
an inlet vent formed on the exterior of said housing and coupled to deliver air to said

atomizing chamber air inlet.

3. (Amended) The apparatus of claim 2, [and |wherein said inlet vent is coupled to said

atomizing chamber air inlet by a conduit.

4, (Amended) The apparatus of claim 3, [and Jwherein said conduit sealably passes through

said liquid reservoir.

5. (Amended) The apparatus of claim 1, [and Jwherein said chimney sealably passes

through said liquid reservoir.

6. (Amended) The apparatus of claim 1, [and Jwherein said atomizer is a resistive heating

element.
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7. (Amended) The apparatus of claim 6, [and Jwherein said wick [is Jpartially engages said

resistive heating element.

8. (Amended) The apparatus of claim 1, [and Jwherein said atomizer has a tubular form

defining an open central passage.

9. (Amended) The apparatus of claim 8, [and Jwherein said wick passes through said

open central passage.

10. (Twice Amended) The apparatus of claim 1, [and Jwherein [said atomizing chamber
further comprises a second wick aperture, and wherein ]a first end of said wick passes through

said first wick aperture and a second end of said wick passes through said second wick aperture.
Cancel claim 11.

12.  (Amended) The apparatus of claim [11]1, [and Jwherein said bundle of heat resistant
fibers is fiberglass.

13.  (Amended) The apparatus of claim [11]1, [and Jwherein said bundle of heat resistant
fibers is fabricated from a material selected from; aramid, fluorocarbon, sulfide, melamine,

polyimide, carbon, and glass.

14.  (Amended) The apparatus of claim 1, [and ]wherein said liquid reservoir is formed as an

annular cavity between [the]an interior of said housing and said atomizing chamber.

15.  (Amended) The apparatus of claim 1, [and ]wherein said liquid reservoir includes an

external access opening[,] for enabling addition of liquid into said liquid reservoir.

16.  (Amended) The apparatus of claim 15, [and Jwherein said external access opening is a

removable mouthpiece.

17. (New, amended) A method, comprising:

transferring liquid from a liquid reservoir of an electronic cigarette cartridge to an

atomizing chamber of the cartridge with a wick extending between the liquid reservoir and the
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atomizing chamber, wherein the liquid reservoir surrounds and is sealed from an interior of the
atomizing chamber;
generating an aerosol of the liquid in the atomizing chamber; and

channeling the aerosol from an outlet of the atomizing chamber to an aerosol outlet of the

electronic cigarette cartridge with a chimney coupled to the outlet of the atomizing chamber and

to the aerosol outlet.

18. (New) The method of claim 17, where the liquid reservoir is without a porous material

for storing the liquid.

19. (New) The method of claim 17, wherein transferring liquid from a liquid reservoir to an

atomizing chamber with a wick comprises transferring the liquid by capillarity with the wick.

20. (New) The method of claim 17. wherein generating an aerosol of the liquid comprises

generating aerosol with an electrically powered atomizer in the atomizing chamber.

21. New) The method of claim 17, wherein channeling the aerosol with a chimne

comprises channeling the aerosol with the chimney through the liquid reservoir, the chimney

being sealed from the liquid reservoir.

22. (New) The apparatus of claim 1. wherein the wick extends between the liquid reservoir

and an interior of the atomizing chamber.

23. (New) The apparatus of claim 1. wherein the liquid reservoir adjacent the wick is free

from porous material.

24. (New) The apparatus of claim 1, wherein the first wick aperture is circular.

25. ew, amended) The apparatus of claim 1, further comprising an atomizing assembl

comprising a body and the atomizer, the atomizing assembly comprising a first recess
formed therein that aligns with the first wick aperture in the atomizing chamber and

provides a compressive fit around the wick.
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26. (New, amended) The apparatus of claim 25, wherein the first wick aperture and the first

recess cooperate to define a circular aperture.

217. (New) The apparatus of claim 10, wherein the first wick aperture and the second wick

aperture each comprise a fixed width slot terminating in a curved end, the fixed width configured

to receive the wick.

28. (New) The apparatus of claim 1, wherein the liquid reservoir surrounds and is sealed

from an interior of the atomizing chamber.

29. (New) The apparatus of claim 1, wherein the chimney is sealed to the atomizer
outlet.
30. (New) The apparatus of claim 1. wherein the apparatus comprises a sealed path from the

atomizer outlet, through the chimney to the aerosol outlet.

31. (New. amended) The apparatus of claim 1. wherein the chimney and atomizing chamber

are cylindrical and the maximum exterior diameter of the chimney is less than the maximum

interior diameter of the atomizing chamber.

32. (New) The apparatus of claim 1. wherein the apparatus is elongate. and the maximum

transverse exterior dimension of the chimney is less than the maximum transverse interior
diameter of the atomizing chamber.

33. (New) The apparatus of claim 1. wherein the atomizing chamber and the chimney are

formed as a single unit.

34. (New. amended) The apparatus of claim 1. wherein the housing comprises a transparent

material through which the liquid in the liquid reservoir can be viewed from the exterior of the

apparatus.

35. (New, amended) The apparatus of claim 1. further comprising an insert in the housing,

the insert comprising the aerosol outlet.
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36. (New, amended) The apparatus of claim 1. coupled to a power supply portion, wherein

the power supply portion comprises a pressure sensor configured to detect negative pressure

within the power supply portion and energize the atomizer.

37. (New) The apparatus of claim 36, wherein the power supply portion comprises an LED

positioned at a tip end of the power supply portion, the LED configured to illuminate in response

to the pressure sensor detecting negative pressure in the power supply portion.

38. New) The apparatus of claim 37, wherein the LED comprises an amber LED configured

to emulate burning ash when illuminated.

39, New) The apparatus of claim 1, wherein the chimney is sealed to the atomizer outlet, the

chimney and atomizing chamber are cylindrical, and the apparatus comprises a sealed path from

the atomizer outlet, through the chimney to the aerosol outlet.

40. (New) The apparatus of claim 1. wherein the liquid reservoir surrounds and is sealed

from an interior of the atomizing chamber, the atomizing chamber and the chimney are formed

as a single unit, and the apparatus comprises a sealed path from the atomizer outlet, through the

chimney to the aerosol outlet.

41. (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the
cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet: the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid, the liquid reservoir comprising a clear or translucent window to an exterior of the

cartridge housing. the clear or translucent window allowing visual determination of a liquid level

within the liquid reservoir:
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a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

42. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing:

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower
end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet: the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid, the liquid reservoir comprising a clear or translucent window to an exterior of

the cartridge housing. the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir:;

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.
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43.  (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end. the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick

aperture and a second wick aperture;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet:

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

44, (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower
end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an
atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid;
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a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

45. (New, amended) A cartridge comprising:

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber comprising a first wick aperture and a second wick aperture each

forming an opening between the atomizing chamber and a liquid reservoir configured to contain

an atomization liquid: the atomizing chamber further comprising an atomizer outlet:

a wick partially disposed within the atomizing chamber, the wick having a first wick end
extending out of the atomizing chamber through the first wick aperture into the liquid reservoir
and a second wick end extending out of the atomizing chamber through the second wick aperture

into the liquid reservoir, the wick configured to draw the atomization liquid into the atomizing

chamber by capillarity: and

an atomizer disposed within the atomizing chamber, the atomizer configured to receive
electric current from a battery to facilitate generation of an aerosol by vaporizing the atomization

liquid drawn into the atomizing chamber by the wick:

wherein the atomizer outlet and the aerosol outlet are coupled by a chimney.

46. (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;
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a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization liquid;
a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber. the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

47. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber:;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid:

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.
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48. (New, amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end. the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid;
a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet:

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing. the resilient seal sealing an upper end of the liquid reservoir and locating the

chimney within the cartridge housing;:

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the first

wick aperture and the second wick aperture, the wick disposed between the liquid reservoir and

the atomizer.

49, (New. amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an
atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

11
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a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet:

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

50. (New, amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end. the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid. the liquid reservoir comprising a clear or translucent window to an exterior of the cartridge

housing, the clear or translucent window allowing visual determination of a liquid level within

the liquid reservoir;

a chimney formed as a single unit with the atomizing chamber, the chimney forming at

least part of an aerosol outlet path sealably passing through the liquid reservoir between the

atomizer outlet and the aerosol outlet:

12

NJOY Exhibit 1002.946



Application No. 16/359,938
Supplemental Response to Office Action of January 14, 2021

a resilient seal disposed between an exterior of the chimney and the interior of the
cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element:

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer. the wick comprising a first wick end passing through the first wick aperture and a

second wick end passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber. the atomizing assembly

having a pair of semicircular recesses formed therein, the pair of semicircular recesses aligning

cooperatively with the first wick aperture and the second wick aperture of the atomizing chamber

to result in a pair of circular apertures through which the first wick end and the second wick end

pass with a compressive fit.

51. (New, amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid. the liquid reservoir comprising a clear or translucent window to an exterior of

the cartridge housing. the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir;
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a chimney formed as a single unit with the atomizing chamber, the chimney
forming at least part of an aerosol outlet path sealably passing through the liquid reservoir

between the atomizer outlet and the aerosol outlet;

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing. the resilient seal sealing an upper end of the liquid reservoir and locating the

chimney within the cartridge housing;
an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element;

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer, the wick comprising a first wick end passing through the first wick aperture

and a second wick end passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing

assembly having a pair of semicircular recesses formed therein, the pair of semicircular recesses

aligning cooperatively with the first wick aperture and the second wick aperture of the atomizing

chamber to result in a pair of circular apertures through which the first wick end and the second

wick end pass with a compressive fit.

52. (New, amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end. the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber, the atomizing
chamber defining an open central passage;

a non-porous liquid reservoir at least partially defined by an interior of the cartridge

housing and an exterior of the atomizing chamber. the liquid reservoir configured to contain an

atomization liquid, the liquid reservoir comprising a clear or translucent window to an exterior of

the cartridge housing, the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir;

14

NJOY Exhibit 1002.948



Application No. 16/359,938
Supplemental Response to Office Action of January 14, 2021

a chimney formed as a single unit with the atomizing chamber, the chimney forming at

least part of an aerosol outlet path sealably passing through the liquid reservoir between the

atomizer outlet and the aerosol outlet, wherein liquid reservoir is also partially defined between

the interior of the cartridge housing and the chimney:

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;
an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element:

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick passing through the open central passage

between the wick apertures at opposite sides of the atomizing chamber, the wick comprising a

first wick end passing through the first wick aperture and a second wick end passing through the

second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing assembly

having a pair of semicircular recesses formed therein, the pair of semicircular recesses aligning
cooperatively with the first wick aperture and the second wick aperture of the atomizing chamber

to result in a pair of circular apertures through which the first wick end and the second wick end

pass with a compressive fit, the atomizing assembly comprising the atomizer.

53. (New, amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet: the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber, the
atomizing chamber defining an open central passage:
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a non-porous liquid reservoir at least partially defined by an interior of the

cartridge housing and an exterior of the atomizing chamber, the liquid reservoir configured to

contain an atomization liquid, the liquid reservoir comprising a clear or translucent window to an

exterior of the cartridge housing, the clear or translucent window allowing visual determination

of a liquid level within the liquid reservoir:

a chimney formed as a single unit with the atomizing chamber, the chimney

forming at least part of an aerosol outlet path sealably passing through the liquid reservoir
between the atomizer outlet and the aerosol outlet, wherein liquid reservoir is also partially

defined between the interior of the cartridge housing and the chimney:

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;
an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element:

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick passing through the open central

passage between the wick apertures at opposite sides of the atomizing chamber, the wick

comprising a first wick end passing through the first wick aperture and a second wick end

passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing

assembly having a pair of semicircular recesses formed therein, the pair of semicircular recesses

aligning cooperatively with the first wick aperture and the second wick aperture of the

atomizing chamber to result in a pair of circular apertures through which the first wick end and
the second wick end pass with a compressive fit, the atomizing assembly comprising the

atomizer.

54, (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the
cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
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outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid;
a chimney formed as a single unit with the atomizing chamber, the chimney forming at

least part of an aerosol outlet path sealably passing through the reservoir between the atomizer

outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

55. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery: and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing:

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid;

a chimney formed as a single unit with the atomizing chamber, the chimney

forming at least part of an aerosol outlet path sealably passing through the reservoir between the

atomizer outlet and the aerosol outlet;
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an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.
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REMARKS

This supplemental response is being submitted to correct the inadvertent error in the use
of strike through markings in the amendments made to claims 1 and 10 in the Response to Non-
Final Office Action filed on July 14, 2021. As shown above, the strike through markings have
been removed and the subject matter to be omitted from claims 1 and 10 is now correctly
enclosed in single brackets. No new matter has been added. Reconsideration is respectfully

requested.

The Examiner is encouraged to telephone the undersigned attorney for Applicant if such

communication is deemed to expedite prosecution of this application.

All fees due are believed to be paid. The Director is hereby authorized to charge any
deficiency in the fees filed, asserted to be filed or which should have been filed herewith to our
Deposit Account No. 50-0311, Reference No.: 16/359,938, from which the undersigned is

authorized to draw.

Dated: July 15, 2021 Respectfully submitted,

Electronic signature: /Elissa M. Kingsland/
Elissa M. Kingsland
Registration No.: 63,259
MINTZ LEVIN COHN FERRIS GLOVSKY
AND POPEO, P.C.
One Financial Center
Boston, Massachusetts 02111
(617) 542-6000
Attorney for Applicant

114361061v.1
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DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed after SIX (6) MONTHS from the mailing
date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
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4)J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-10 and 12-55 is/are pending in the application.
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6) Claim(s) 17-21 and 41-55 is/are allowed.

7) Claim(s) 1-10 and 12-16 is/are rejected.

8) Claim(s) 22-40 is/are objected to.

9) O Claim(s) ____ are subject to restriction and/or election requirement

* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
Application Papers
10)J The specification is objected to by the Examiner.
11)J The drawing(s) filed on _____ is/are: a)[J accepted or b)[J objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)(J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
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1.0 Certified copies of the priority documents have been received.
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3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
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Application/Control Number: 16/359,938 Page 2
Art Unit: 3991

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined under the
first inventor to file provisions of the AIA.
Reissue Applications
For reissue applications filed before September 16, 2012, all references to 35 U.S.C. 251
and 37 CFR 1.172, 1.175, and 3.73 are to the law and rules in effecton September 15, 2012.
Where specifically designated, these are “pre-AIA” provisions.
For reissue applications filed on or after September 16, 2012, all references to 35 U.S.C.
251 and 37 CFR 1.172, 1.175, and 3.73 are to the current provisions.
The present reissue application is a broadening reissue of US 9,596,887 Patent (the ‘887
Patent herein), and it includes new claims 17-55. This Final action is in response to the
amendment and remarks filed July 14 and July 15, 2021.
Invention of the ‘024 Patent
The ‘887 Patent issued with sixteen (16) claims. The amendment filed 7/15/2021 amends
claims 1, 3-10 and 12-16, cancels claim 11 and includes amendments to some of new claims 17-
55. Claims 1-10 and 12-55 are pending in the present reissue. Independent claims 1 and 17 are

representative as follows:

1. (Twice, Amended) An electronic cigarette cartridge apparatus, comprising:
a housing having a mouthpiece with an aerosol outlet;
an atomizer disposed within an atomizing chamber, and operable to selectively generate

an aerosol of [the]_a liquid in response to electric current flowing therethrough;

said atomizing chamber having an air inlet, an atomizer outlet coupled to said aerosol
outlet, [and ]a first wick aperture, and a second wick aperture;

aliquid reservoir disposed within said housing and sealably separated from said
atomizing chamber[,]; and

a wick in contact with the liquid in the liquid reservoir [disposed] through said first wick
aperture[ between said liquid reservoir and said atomizing chamber] and said second wick
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Application/Control Number: 16/359,938 Page 3
Art Unit: 3991

aperture, the wick disposed between the liquid reservoir and the atomizer and configured to
transfer the liquid by capillarity from said liquid reservoir to said atomizer;

wherein said atomizer outlet and said aerosol outlet are coupled by a chimney.

17. (New, Amended) A method, comprising:

transferring liquid from a liquid reservoir of an electronic cigarette cartridge to an
atomizing chamber of the cartridee with a wick extending between the liquid reservoir and
the atomizing chamber, the liquid reservoir surrounds and is sealed from an interior of the
atomizing chamber;

generating an aerosol of the liquid in the atomizing chamber; and

channeling the aerosol from an outlet of the atomizing chamber to an aerosol outlet of the
electronic cigarette cartridge with a chimney coupled to the outlet of the atomizing chamber
and to the aerosol outlet.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created doctrine
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or
improper timewise extension of the “right to exclude” granted by a patent and to prevent possible
harassment by multiple assignees. A nonstatutory double patenting rejection is appropriate where
the conflicting claims are not identical, but atleast one examined application claim is not
patentably distinct from the reference claim(s) because the examined application claim is either
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg,
140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d
2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van
Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington,418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may
be used to overcome an actual or provisional rejection based on nonstatutory double patenting
provided the reference application or patent either is shown to be commonly owned with the
examined application, or claims an invention made as a result of activities undertaken within the
scope of a joint research agreement. See MPEP § 717.02 for applications subject to examination
under the first inventor to file provisions of the AIA as explained in MPEP § 2159. See MPEP
§§ 706.02(D(1) - 706.02(1)(3) for applications not subject to examination under the first inventor
to file provisions of the AIA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be used.
Please visit www.uspto.gov/patent/patents-forms. The filing date of the application in which the
form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26, PTO/AIA/25, or
PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may be filled out completely
online using web-screens. An eTerminal Disclaimer that meets all requirements is auto-
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Application/Control Number: 16/359,938 Page 4
Art Unit: 3991

processed and approved nnmedlately upon subszs1on For more mformatlon about e¢Terminal
Disclaimers, refer to www.ust d-ind

Claims 1-10 and 12-16 are rejected on the ground of nonstatutory double patenting
as being unpatentable over claims 1-17 of U.S. Patent No. 8,528,569 in view of HON (CA
2884987).

Claims 1, 5, 11 and 12 of the ‘569 Patent teach the limitations of claim 1 of the present
reissue, except that they fail to claim that the atomizer generates an aerosol of the liquid “in
response to electric current flowing therethrough.” HON discloses an atomizing electronic
cigarette and teaches that when the user inhales, as the sensor 2 communicates with the air vent
101, the through hole 51, the channel 31 and the air suction port “a” form an airflow loop with the
auxiliary air inlet 4. When the gas flow is generated inside the electronic cigarette, the sensor 3
switches the circuit on, the electric heater 5 starts heating to make cigarette liquid in the liquid
permeating component 6 be gasified after reaching the boiling point. (Abstract; Page 7, last
paragraph bridging to Page 8, first paragraph). Thus, it would have been obvious to a person
having ordinary skill in the art to use an electric current in the claims of the ‘569 patent with the
motivation of producing aerosol as disclosed by HON. (Page 7, last paragraph bridging to Page 8,
first paragraph) Claims 2-4 and 6-17 of the ‘569 Patent provide for the limitations in dependent

claims 2-10 and 12-16 of the present reissue.

Rejections Overcome
The prior art rejections set forth on pp. 5-19 of the Office Action mailed 01/14/2021 are
expressly withdrawn in view of Applicant’s amendment and arguments.
In particular, claims 1-10, 12-16 and 22-55 as amended on July 15, 2021 are free of prior
art because the prior art of record fails to teach that the atomizing chamber comprises a first wick

aperture and a second wick aperture each forming an opening between the atomizing chamber
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Application/Control Number: 16/359,938 Page 5
Art Unit: 3991

and the liquid reservoir and a wick having a first wick end extending out of the atomizing
chamber through the first wick aperture into the liquid reservoir and a second wick end
extending out of the atomizing chamber through the second wick aperture into the liquid
TeSeTvoir.

Claims 17-21 are free of prior art because the prior art of record fails to provide a method
of the present invention wherein the liquid reservoir surrounds and is sealed from an interior of
the atomizing chamber as claimed in independent claim 17. Itis noted that the prior art of
FANG teaches the use of a liquid reservoir but it fails to surround the interior of the atomizing
chamber. HON provides a liquid storage component 3 that surrounds an atomizing chamber
(Fig. 6), however, there is no rationale to substitute the liquid tank of FANG with the liquid

storage of component of HON that includes a porous material.

Response to Arguments
Applicant's arguments filed 07/15/2021 have been fully considered but they are not
persuasive.
With respect to the obviousness-type double patenting rejection, Applicant defers filing a
terminal disclaimer until the claims of the present application are allowed (Remarks, p. 22). Itis
noted that a terminal disclaimer has not yet been filed, and thus, the obviousness-type double

patenting rejection is maintained.
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Application/Control Number: 16/359,938 Page 6
Art Unit: 3991

Conclusion

Claims 1-10 and 12-16 are rejected.

Claims 22-40 are objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base claim
and any intervening claims.

Claims 17-21 and 41-44 are allowed.

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time
policy as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is setto expire THREE
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO
MONTHS of the mailing date of this final action and the advisory action is not mailed until after
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event,
however, will the statutory period for reply expire later than SIX MONTHS from the mailing

date of this final action.

Applicant is reminded of the continuing obligation under 37 CFR 1.178(b), to timely
apprise the Office of any prior or concurrent proceeding in which Patent No. 9,596,887 is or was
involved. These proceedings would include interferences, reissues, reexaminations, and
litigation.

Applicant is further reminded of the continuing obligation under 37 CFR 1.56, to timely
apprise the Office of any information which is material to patentability of the claims under
consideration in this reissue application.

These obligations rest with each individual associated with the filing and prosecution of
this application for reissue. See also MPEP §§ 1404, 1442.01 and 1442.04.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to NORCA LIZ TORRES VELAZQUEZ whose telephone number
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Application/Control Number: 16/359,938 Page 7
Art Unit: 3991

is (571)272-1484. The examiner cannormally be reached on M-Th 7:00 am - 4:30 pm and
alternate Fridays-.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Timothy Speer can be reached on (313) 446-4825. The fax phone number for the
organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http//pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would
like assistance from a USPTO Customer Service Representative or access to the automated
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Norca L. Torres Velazquez/
Patent Reexamination Specialist
Central Reexamination Unit 3991

Conferees:
/Alan Diamond/
Patent Reexamination Specialist

Central Reexamination Unit 3991

/TIMOTHY M SPEER/
Supervisory Patent Examiner, Art Unit 3991
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If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
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visit us anytime at https:/ppair-my.uspto.gov/pair/PrivatePair.

If you have any questions, please email the Electronic Business Center (EBC)
at EBC@uspto.gov or call 1-866-217-9197.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reissue Application of:
Kyle D. Newton

Application No.: 16/359,938 Confirmation No.: 6916
Filed: March 20, 2019 Art Unit: 3991

For: ELECTRONIC CIGARETTE WITH LIQUID Examiner: N. L. Torres Velazquez
RESERVOIR

AMENDMENT AFTER FINAL ACTION UNDER 37 C.F.R. §1.116

VIA EFS

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Commissioner:

This paper is in response to the final Office Action dated September 8, 2021.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.
Remarks begin on page 32 of this paper.

A Terminal Disclaimer is submitted herewith.

NJOY Exhibit 1002.978



Application No. 16/359,938
After Final Office Action of September 8, 2021

AMENDMENTS TO THE CLAIMS

1. (Twice Amended) An electronic cigarette cartridge apparatus, comprising:

a housing having a mouthpiece with an aerosol outlet;

an atomizer disposed within an atomizing chamber, and operable to selectively
generate an aerosol of [the]a liquid in response to electric current flowing therethrough;

said atomizing chamber having an air inlet, an atomizer outlet coupled to said aerosol

outlet, [and ]a first wick aperture, and a second wick aperture;

a liquid reservoir disposed within said housing and sealably separated from said
atomizing chamber][,]; and

a wick in contact with the liquid in the liquid reservoir [disposed Jthrough said first

wick aperture[ between said liquid reservoir and said atomizing chamber] and said second

wick aperture, the wick disposed between the liquid reservoir and the atomizer and configured

to transfer the liquid by capillarity from said liquid reservoir to said atomizer;

wherein said atomizer outlet and said aerosol outlet are coupled by a chimney.

2. The apparatus of claim 1, further comprising;
an inlet vent formed on the exterior of said housing and coupled to deliver air to said

atomizing chamber air inlet.

3. (Amended) The apparatus of claim 2, [and ]wherein said inlet vent is coupled to said

atomizing chamber air inlet by a conduit.

4, (Amended) The apparatus of claim 3, [and Jwherein said conduit sealably passes through

said liquid reservoir.

5. (Amended) The apparatus of claim 1, [and ]Jwherein said chimney sealably passes

through said liquid reservoir.

6. (Amended) The apparatus of claim 1, [and Jwherein said atomizer is a resistive heating
element.
7. (Amended) The apparatus of claim 6, [and Jwherein said wick [is Jpartially engages said

resistive heating element.
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8. (Amended) The apparatus of claim 1, [and ]wherein said atomizer has a tubular form

defining an open central passage.

9. (Amended) The apparatus of claim 8, [and [wherein said wick passes through said

open central passage.

10. (Twice Amended) The apparatus of claim 1, [and Jwherein [said atomizing chamber
further comprises a second wick aperture, and wherein ]a first end of said wick passes through

said first wick aperture and a second end of said wick passes through said second wick aperture.
Cancel claim 11.

12.  (Amended) The apparatus of claim [11]1, [and ]Jwherein said bundle of heat resistant
fibers is fiberglass.

13.  (Amended) The apparatus of claim [11]1, [and ]Jwherein said bundle of heat resistant
fibers is fabricated from a material selected from; aramid, fluorocarbon, sulfide, melamine,

polyimide, carbon, and glass.

14.  (Amended) The apparatus of claim 1, [and ]wherein said liquid reservoir is formed as an

annular cavity between [the]an interior of said housing and said atomizing chamber.

15.  (Amended) The apparatus of claim 1, [and Jwherein said liquid reservoir includes an

external access opening[,] for enabling addition of liquid into said liquid reservoir.

16.  (Amended) The apparatus of claim 15, [and Jwherein said external access opening is a

removable mouthpiece.

17. (New, amended) A method, comprising:

transferring liquid from a liquid reservoir of an electronic cigarette cartridge to an

atomizing chamber of the cartridge with a wick extending between the liquid reservoir and the

atomizing chamber, wherein the liquid reservoir surrounds and is sealed from an interior of the

atomizing chamber;
generating an aerosol of the liquid in the atomizing chamber; and
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channeling the aerosol from an outlet of the atomizing chamber to an aerosol outlet of the

electronic cigarette cartridge with a chimney coupled to the outlet of the atomizing chamber and

to the aerosol outlet.

18. (New) The method of claim 17. where the liquid reservoir is without a porous material

for storing the liquid.

19. (New) The method of claim 17. wherein transferring liquid from a liquid reservoir to an

atomizing chamber with a wick comprises transferring the liquid by capillarity with the wick.

20. (New) The method of claim 17. wherein generating an aerosol of the liquid comprises

generating aerosol with an electrically powered atomizer in the atomizing chamber.

21. (New) The method of claim 17. wherein channeling the aerosol with a chimney

comprises channeling the aerosol with the chimney through the liquid reservoir, the chimney

being sealed from the liquid reservoir.

22. (New) The apparatus of claim 1. wherein the wick extends between the liquid reservoir

and an interior of the atomizing chamber.

23. (New) The apparatus of claim 1. wherein the liquid reservoir adjacent the wick is free

from porous material.

24. (New) The apparatus of claim 1. wherein the first wick aperture is circular.

25. New, amended) The apparatus of claim 1. further comprising an atomizing assembl

comprising a body and the atomizer, the atomizing assembly comprising a first recess

formed therein that aligns with the first wick aperture in the atomizing chamber and

provides a compressive fit around the wick.

26. (New, amended) The apparatus of claim 25. wherein the first wick aperture and the first

recess cooperate to define a circular aperture.
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217. (New) The apparatus of claim 10. wherein the first wick aperture and the second wick

aperture each comprise a fixed width slot terminating in a curved end, the fixed width configured

to receive the wick.

28. (New) The apparatus of claim 1. wherein the liquid reservoir surrounds and is sealed

from an interior of the atomizing chamber.

29. (New) The apparatus of claim 1, wherein the chimney is sealed to the atomizer
outlet.
30. (New) The apparatus of claim 1. wherein the apparatus comprises a sealed path from the

atomizer outlet, through the chimney to the aerosol outlet.

31. (New. amended) The apparatus of claim 1. wherein the chimney and atomizing chamber

are cylindrical and the maximum exterior diameter of the chimney is less than the maximum

interior diameter of the atomizing chamber.

32. (New) The apparatus of claim 1. wherein the apparatus is elongate. and the maximum

transverse exterior dimension of the chimney is less than the maximum transverse interior

diameter of the atomizing chamber.

33. (New) The apparatus of claim 1. wherein the atomizing chamber and the chimney are

formed as a single unit.

34. (New. amended) The apparatus of claim 1. wherein the housing comprises a transparent

material through which the liquid in the liquid reservoir can be viewed from the exterior of the

apparatus.

35. (New. amended) The apparatus of claim 1. further comprising an insert in the housing

the insert comprising the aerosol outlet.

36. (New, amended) The apparatus of claim 1, coupled to a power supply portion, wherein

the power supply portion comprises a pressure sensor configured to detect negative pressure

within the power supply portion and energize the atomizer.
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37. (New) The apparatus of claim 36, wherein the power supply portion comprises an LED

positioned at a tip end of the power supply portion, the LED configured to illuminate in response

to the pressure sensor detecting negative pressure in the power supply portion.

38. (New) The apparatus of claim 37. wherein the LED comprises an amber LED configured

to emulate burning ash when illuminated.

39. (New) The apparatus of claim 1. wherein the chimney is sealed to the atomizer outlet, the

chimney and atomizing chamber are cylindrical, and the apparatus comprises a sealed path from
the atomizer outlet, through the chimney to the aerosol outlet.

40. (New) The apparatus of claim 1, wherein the liquid reservoir surrounds and is sealed

from an interior of the atomizing chamber, the atomizing chamber and the chimney are formed
as a single unit, and the apparatus comprises a sealed path from the atomizer outlet, through the

chimney to the aerosol outlet.

41. (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid, the liquid reservoir comprising a clear or translucent window to an exterior of the

cartridge housing, the clear or translucent window allowing visual determination of a liquid level

within the liquid reservoir;

a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and
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a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

42. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower
end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an
atomization liquid, the liquid reservoir comprising a clear or translucent window to an exterior of

the cartridge housing, the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir:;

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

43.  (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
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outlet and an atomizing chamber air inlet: the atomizing chamber further comprising a first wick

aperture and a second wick aperture;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

44, (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an
atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and
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a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

45. (New. amended) A cartridge comprising:

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber comprising a first wick aperture and a second wick aperture each

forming an opening between the atomizing chamber and a liquid reservoir configured to contain

an atomization liquid: the atomizing chamber further comprising an atomizer outlet:

a wick partially disposed within the atomizing chamber, the wick having a first wick end

extending out of the atomizing chamber through the first wick aperture into the liquid reservoir
and a second wick end extending out of the atomizing chamber through the second wick aperture

into the liquid reservoir, the wick configured to draw the atomization liquid into the atomizing

chamber by capillarity: and

an atomizer disposed within the atomizing chamber, the atomizer configured to receive
electric current from a battery to facilitate generation of an aerosol by vaporizing the atomization
liquid drawn into the atomizing chamber by the wick;

wherein the atomizer outlet and the aerosol outlet are coupled by a chimney.

46. (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization liquid;
a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and
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a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

47. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising;

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower
end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an
atomization liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

48. (New. amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the
cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet:; the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;
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a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization
liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;
an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first

wick aperture and the second wick aperture, the wick disposed between the liquid reservoir and

the atomizer.

49. (New, amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising;

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower
end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber:

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;
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a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;
an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

50. (New. amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid, the liquid reservoir comprising a clear or translucent window to an exterior of the cartridge

housing, the clear or translucent window allowing visual determination of a liquid level within

the liquid reservoir;

a chimney formed as a single unit with the atomizing chamber, the chimney forming at

least part of an aerosol outlet path sealably passing through the liquid reservoir between the

atomizer outlet and the aerosol outlet;

a resilient seal disposed between an exterior of the chimney and the interior of the
cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element;

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

12
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atomizer, the wick comprising a first wick end passing through the first wick aperture and a

second wick end passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing assembly
having a pair of semicircular recesses formed therein, the pair of semicircular recesses aligning

cooperatively with the first wick aperture and the second wick aperture of the atomizing chamber

to result in a pair of circular apertures through which the first wick end and the second wick end

pass with a compressive fit.

51. (New. amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an
atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid, the liquid reservoir comprising a clear or translucent window to an exterior of

the cartridge housing, the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir;

a chimney formed as a single unit with the atomizing chamber, the chimney

forming at least part of an aerosol outlet path sealably passing through the liquid reservoir

between the atomizer outlet and the aerosol outlet;

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the

chimney within the cartridge housing:

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element;
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a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer, the wick comprising a first wick end passing through the first wick aperture

and a second wick end passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing

assembly having a pair of semicircular recesses formed therein, the pair of semicircular recesses

aligning cooperatively with the first wick aperture and the second wick aperture of the atomizing

chamber to result in a pair of circular apertures through which the first wick end and the second

wick end pass with a compressive fit.

52. (New, amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber, the atomizing

chamber defining an open central passage;

a non-porous liquid reservoir at least partially defined by an interior of the cartridge
housing and an exterior of the atomizing chamber, the liquid reservoir configured to contain an
atomization liquid, the liquid reservoir comprising a clear or translucent window to an exterior of
the cartridge housing, the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir;

a chimney formed as a single unit with the atomizing chamber, the chimney forming at

least part of an aerosol outlet path sealably passing through the liquid reservoir between the

atomizer outlet and the aerosol outlet, wherein liquid reservoir is also partially defined between

the interior of the cartridge housing and the chimney:

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the

chimney within the cartridge housing;
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an atomizer disposed within the atomizing chamber. the atomizer comprising a resistive

heating element;

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick passing through the open central passage

between the wick apertures at opposite sides of the atomizing chamber, the wick comprising a

first wick end passing through the first wick aperture and a second wick end passing through the

second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing assembly
having a pair of semicircular recesses formed therein, the pair of semicircular recesses aligning

cooperatively with the first wick aperture and the second wick aperture of the atomizing chamber

to result in a pair of circular apertures through which the first wick end and the second wick end

pass with a compressive fit, the atomizing assembly comprising the atomizer.

53. (New. amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a
first wick aperture and a second wick aperture at opposite sides of the atomizing chamber, the

atomizing chamber defining an open central passage:

a non-porous liquid reservoir at least partially defined by an interior of the

cartridge housing and an exterior of the atomizing chamber, the liquid reservoir configured to

contain an atomization liquid, the liquid reservoir comprising a clear or translucent window to an

exterior of the cartridge housing, the clear or translucent window allowing visual determination

of a liquid level within the liquid reservoir;

a chimney formed as a single unit with the atomizing chamber, the chimney

forming at least part of an aerosol outlet path sealably passing through the liquid reservoir
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between the atomizer outlet and the aerosol outlet, wherein liquid reservoir is also partially

defined between the interior of the cartridge housing and the chimney;
a resilient seal disposed between an exterior of the chimney and the interior of the
cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the

chimney within the cartridge housing:

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element;

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick passing through the open central

passage between the wick apertures at opposite sides of the atomizing chamber, the wick

comprising a first wick end passing through the first wick aperture and a second wick end

passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing

assembly having a pair of semicircular recesses formed therein, the pair of semicircular recesses

aligning cooperatively with the first wick aperture and the second wick aperture of the

atomizing chamber to result in a pair of circular apertures through which the first wick end and

the second wick end pass with a compressive fit, the atomizing assembly comprising the

atomizer.

54. (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid;
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a chimney formed as a single unit with the atomizing chamber, the chimney forming at

least part of an aerosol outlet path sealably passing through the reservoir between the atomizer

outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

55. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower
end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber:

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an
atomization liquid;

a chimney formed as a single unit with the atomizing chamber, the chimney

forming at least part of an aerosol outlet path sealably passing through the reservoir between the

atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.
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56. (New) The cartridge of claim 41, wherein the liquid reservoir is sealably separated from

the atomizing chamber.

57. (New) The cartridge of claim 41, wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

58. (New) The cartridge of claim 41, wherein the chimney is formed as a single unit with the

atomizing chamber.

59. (New) The cartridge of claim 41, further comprising a resilient seal disposed between an

exterior of the chimney and the interior of the cartridge housing, the resilient seal sealing an

upper end of the liquid reservoir and locating the chimney within the cartridge housing.

60. (New) The cartridge of claim 41, wherein the liquid reservoir is not a porous reservoir.

61. (New) The cartridge of claim 41, further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.

62. (New) The cartridge of claim 41, wherein the wick comprises a bundle of heat resistant
fibers.
63. (New) The cartridge of claim 41, wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.

64. (New) The cartridge of claim 63, wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing

chamber and in contact with the atomization liquid in the liquid reservoir.

65. New) The cartridge of claim 63, further comprising an atomizing assembly engaged with

the atomizing chamber, the atomizing assembly having a pair of semicircular recesses formed

therein, the pair of semicircular recesses aligning cooperatively with the first wick aperture and

the second wick aperture of the atomizing chamber to result in opposed circular apertures

through which the first wick end and the second wick end pass with a compressive fit.
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66. (New) The cartridge of claim 65, wherein the atomizing assembly comprises the
atomizer.
67. (New) The cartridge of claim 41, wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

68. (New) The cartridge of claim 41, wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

69. (New) The cartridge of claim 41, wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

70. (New) The cartridge of claim 41, wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

71. (New) The cartridge of claim 41, further comprising:

an inlet vent formed on the exterior of the housing and coupled to deliver air to the

atomizing chamber air inlet.

72. ew) The cartridge of claim 71, wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

73. (New) The cartridge of claim 72, wherein the conduit sealably passes through the liquid

IE€SErVOIr.

74. (New) The cartridge of claim 41, further comprising the atomization liquid.

75. (New) The cartridge of claim 43, wherein the chimney is formed as a single unit with the

atomizing chamber.

76. (New) The cartridge of claim 43, wherein the liquid reservoir is sealably separated from

the atomizing chamber.
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77. (New) The cartridge of claim 43, wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

78. (New) The cartridge of claim 43, further comprising a resilient seal disposed between an

exterior of the chimney and the interior of the cartridge housing, the resilient seal sealing an

upper end of the liquid reservoir and locating the chimney within the cartridge housing.

79. (New) The cartridge of claim 43, wherein the liquid reservoir is not a porous reservoir.

80. (New) The cartridge of claim 43, wherein the liquid reservoir comprises a clear or

translucent window to an exterior of the cartridge housing, the clear or translucent window

allowing visual determination of a liquid level within the liquid reservoir.

81. (New) The cartridge of claim 43, further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.

82. (New) The cartridge of claim 43, wherein the wick comprises a bundle of heat resistant
fibers.
83. (New) The cartridge of claim 43, wherein the first wick aperture and the second wick

aperture are at opposite sides of the atomizing chamber.

84. (New) The cartridge of claim 43, wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.

85. (New) The cartridge of claim 84, wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing

chamber and in contact with the atomization liquid in the liquid reservoir.

86. (New) The cartridge of claim 43, wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

87. (New) The cartridge of claim 43, wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.
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88. (New) The cartridge of claim 43, wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

89. (New) The cartridge of claim 43, wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

90. (New) The cartridge of claim 43, further comprising:

an inlet vent formed on the exterior of the housing and coupled to deliver air to the

atomizing chamber air inlet.

91. New) The cartridge of claim 90, wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

92. (New) The cartridge of claim 91, wherein the conduit sealably passes through the liquid

TE€SErvoir.

93. (New) The cartridge of claim 43, further comprising the atomization liquid.

94. (New) The cartridge of claim 45, further comprising:

a cartridge housing having a lower end and the mouthpiece end, the mouthpiece end

being opposite the lower end;

wherein the atomizing chamber is disposed within the cartridge housing proximate the

lower end of the cartridge housing.

95. (New) The cartridge of claim 94, wherein the liquid reservoir is within the cartridge

housing.

96. (New) The cartridge of claim 95, wherein the liquid reservoir is sealably separated from

the atomizing chamber.
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97. (New) The cartridge of claim 94, wherein the atomizing chamber further comprises an

atomizing chamber air inlet, and wherein the atomizing chamber air inlet is closer to the lower

end of the cartridge housing and the atomizer outlet is closer to the mouthpiece end.

98. (New) The cartridge of claim 97. further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

99, (New) The cartridge of claim 94, further comprising a resilient seal disposed between an

exterior of the chimney and an interior of the cartridge housing, the resilient seal sealing an
upper end of the liquid reservoir and locating the chimney within the cartridge housing.

100. (New) The cartridge of claim 45, wherein the chimney passes through the liquid reservoir

between the atomizer outlet and the aerosol outlet.

101. (New) The cartridge of claim 45, wherein the chimney is formed as a single unit with the

atomizing chamber.

102. (New) The cartridge of claim 45, wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the first wick

aperture and the second wick aperture.

103. (New) The cartridge of claim 102, wherein the first wick aperture and the second wick

aperture are disposed on opposite sides of the atomizing chamber.

104. (New) The cartridge of claim 103, further comprising an atomizing assembly engaged

with the atomizing chamber, the atomizing assembly having a pair of semicircular recesses
formed therein, the pair of semicircular recesses aligning cooperatively with the first wick

aperture and the second wick aperture of the atomizing chamber to result in opposed circular

apertures through which the first wick end and the second wick end pass with a compressive fit.

105. (New) The cartridge of claim 104, wherein the atomizing assembly comprises the

atomizer.
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106. (New) The cartridge of claim 104. wherein the atomizing assembly comprises an

electrical coupler via which the electric current passes from the battery to the atomizer.

107. (New) The cartridge of claim 45. wherein the atomizer comprises a resistive heating

element.

108. (New) The cartridge of claim 107. wherein the resistive heating element comprises a

coiled heater through which the wick passes.

109. (New) The cartridge of claim 107, wherein the resistive heating element comprises

nickel-chromium.

110. ew) The cartridge of claim 46, wherein the chimney is formed as a single unit with the

atomizing chamber.

111. (New) The cartridge of claim 46, wherein the liquid reservoir is sealably separated from

the atomizing chamber.

112. (New) The cartridge of claim 46, wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

113.  (New) The cartridge of claim 46, further comprising a resilient seal disposed between an

exterior of the chimney and the interior of the cartridge housing, the resilient seal sealing an

upper end of the liquid reservoir and locating the chimney within the cartridge housing.

114. (New) The cartridge of claim 46, wherein the liquid reservoir is not a porous reservoir.

115. (New) The cartridge of claim 46, wherein the liquid reservoir comprises a clear or

translucent window to an exterior of the cartridge housing, the clear or translucent window

allowing visual determination of a liquid level within the liquid reservoir.

116. (New) The cartridge of claim 46, further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.
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117. (New) The cartridge of claim 46. wherein the wick comprises a bundle of heat resistant

fibers.

118. (New) The cartridge of claim 46. wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.

119. (New) The cartridge of claim 118. wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing

chamber and in contact with the atomization liquid in the liquid reservoir.

120.  (New) The cartridge of claim 118, further comprising an atomizing assembly engaged

with the atomizing chamber, the atomizing assembly having a pair of semicircular recesses
formed therein, the pair of semicircular recesses aligning cooperatively with the first wick

aperture and the second wick aperture of the atomizing chamber to result in opposed circular

apertures through which the first wick end and the second wick end pass with a compressive fit.

121. (New) The cartridge of claim 120. wherein the atomizing assembly comprises the

atomizer.

122.  (New) The cartridge of claim 46, wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

123.  (New) The cartridge of claim 46, wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

124. (New) The cartridge of claim 46, wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

125. (New) The cartridge of claim 46, wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.
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126.  (New) The cartridge of claim 46. further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

127.  (New) The cartridge of claim 126. wherein the inlet vent is coupled to the atomizing

chamber air inlet by a conduit.

128. (New) The cartridge of claim 127. wherein the conduit sealably passes through the liquid

IeServoir.

129. (New) The cartridge of claim 46. further comprising the atomization liquid.

130. (New) The cartridge of claim 48, wherein the liquid reservoir is sealably separated from

the atomizing chamber.

131. (New) The cartridge of claim 48, wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

132.  (New) The cartridge of claim 48, wherein the chimney is formed as a single unit with the

atomizing chamber.

133.  (New) The cartridge of claim 48, wherein the liquid reservoir is not a porous reservoir.

134. (New) The cartridge of claim 48. wherein the liquid reservoir comprises a clear or

translucent window to an exterior of the cartridge housing, the clear or translucent window

allowing visual determination of a liquid level within the liquid reservoir.

135. (New) The cartridge of claim 48, further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.

136.  (New) The cartridge of claim 48. wherein the wick comprises a bundle of heat resistant

fibers.

137. (New) The cartridge of claim 48. wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.
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138.  (New) The cartridge of claim 137. wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing
chamber and in contact with the atomization liquid in the liquid reservoir.

139. (New) The cartridge of claim 137, further comprising an atomizing assembly engaged

with the atomizing chamber, the atomizing assembly having a pair of semicircular recesses

formed therein, the pair of semicircular recesses aligning cooperatively with the first wick

aperture and the second wick aperture of the atomizing chamber to result in opposed circular

apertures through which the first wick end and the second wick end pass with a compressive fit.

140. (New) The cartridge of claim 139. wherein the atomizing assembly comprises the

atomizer.

141. (New) The cartridge of claim 48. wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

142. (New) The cartridge of claim 48, wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

143. (New) The cartridge of claim 48. wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

144. (New) The cartridge of claim 48. wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

145. (New) The cartridge of claim 48. further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.
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146. (New) The cartridge of claim 145. wherein the inlet vent is coupled to the atomizing

chamber air inlet by a conduit.

147. (New) The cartridge of claim 146. wherein the conduit sealably passes through the liquid

reservoir.

148. (New) The cartridge of claim 48. further comprising the atomization liquid.

149. (New) The cartridge of claim 50, wherein the liquid reservoir is sealably separated from

the atomizing chamber.

150. (New) The cartridge of claim 50, wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

151. (New) The cartridge of claim 50, wherein the liquid reservoir is not a porous reservoir.

152.  (New) The cartridge of claim 50. wherein the atomizer assembly closes the lower end of

the cartridge housing.

153. (New) The cartridge of claim 50. wherein the wick comprises a bundle of heat resistant

fibers.

154. (New) The cartridge of claim 50. wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element.

155. (New) The cartridge of claim 50. wherein the first wick end and the second wick end are

outside the atomizing chamber and in contact with the atomization liquid in the liquid reservoir.

156. (New) The cartridge of claim 50. wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

157. (New) The cartridge of claim 50. wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.
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158. (New) The cartridge of claim 50. wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

159. (New) The cartridge of claim 50. wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

160. (New) The cartridge of claim 50, further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

161. (New) The cartridge of claim 160, wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

162. (New) The cartridge of claim 161, wherein the conduit sealably passes through the liquid

TE€SErvoir.

163. (New) The cartridge of claim 50, wherein the atomizing assembly comprises the

atomizer.

164. (New) The cartridge of claim 50, further comprising the atomization liquid.

165. (New) The cartridge of claim 52. wherein the liquid reservoir is sealably separated from

the atomizing chamber.

166. (New) The cartridge of claim 52. wherein the atomizer assembly closes the lower end of

the cartridge housing.

167. (New) The cartridge of claim 52. wherein the wick comprises a bundle of heat resistant

fibers.
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168. (New) The cartridge of claim 52. wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element.

169. (New) The cartridge of claim 52. wherein the first wick end and the second wick end are

outside the atomizing chamber and in contact with the atomization liquid in the liquid reservoir.

170. (New) The cartridge of claim 52. wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

171.  (New) The cartridge of claim 52. wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

172.  (New) The cartridge of claim 52. wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

173. (New) The cartridge of claim 52, further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

174. ew) The cartridge of claim 173, wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

175. (New) The cartridge of claim 174, wherein the conduit sealably passes through the liquid

IE€SErVOIr.

176. (New) The cartridge of claim 52. further comprising the atomization liquid.

177. (New) The cartridge of claim 54, wherein the liquid reservoir is sealably separated from

the atomizing chamber.

178. (New) The cartridge of claim 54, wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.
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179. (New) The cartridge of claim 54. further comprising a resilient seal disposed between an

exterior of the chimney and the interior of the housing, the resilient seal sealing an upper end of
the liquid reservoir and locating the chimney within the cartridge housing.

180. (New) The cartridge of claim 54, wherein the liquid reservoir is not a porous reservoir.

181. (New) The cartridge of claim 54, wherein the liquid reservoir comprises a clear or

translucent window to an exterior of the cartridge housing, the clear or translucent window

allowing visual determination of a liquid level within the liquid reservoir.

182. (New) The cartridge of claim 54. further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.

183. (New) The cartridge of claim 54, wherein the wick comprises a bundle of heat resistant

fibers.

184. (New) The cartridge of claim 54, wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.

185. (New) The cartridge of claim 184, wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing

chamber and in contact with the atomization liquid in the liquid reservoir.

186. (New) The cartridge of claim 184. further comprising an atomizing assembly engaged

with the atomizing chamber, the atomizing assembly having a pair of semicircular recesses
formed therein, the pair of semicircular recesses aligning cooperatively with the first wick

aperture and the second wick aperture of the atomizing chamber to result in opposed circular
apertures through which the first wick end and the second wick end pass with a compressive fit.

187. (New) The cartridge of claim 186, wherein the atomizing assembly comprises the

atomizer.

188. (New) The cartridge of claim 54, wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.
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189. (New) The cartridge of claim 54. wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

190. (New) The cartridge of claim 54, wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

191. (New) The cartridge of claim 54. wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without
flooding the open atomization chamber.

192. (New) The cartridge of claim 54, further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

193. (New) The cartridge of claim 192, wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

194. (New) The cartridge of claim 193, wherein the conduit sealably passes through the liquid

IE€SErvoir.

195. (New) The cartridge of claim 54, further comprising the atomization liquid.

196. (New) An electronic cigarette comprising:

a power supply portion comprising the battery; and

the cartridge of claim 45, the cartridge configured for separable attachment to the power

supply portion.
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REMARKS

The Office Action addresses claims 1-10 and 12-55, with claims 1, 17, and 41-55 being
independent. Claims 1-10 and 12-16 are rejected. Claims 17-21 and 41-55 are allowable, and

claims 22-40 are objected to. Reconsideration is respectfully requested.
Amendments to the Claims

New dependent claims 56-196 are added. Support for each of these claims can be found
throughout the specification and drawings of U.S. Patent No. 9,596,887, on which this reissue

application is based. For example:

o Claims 56, 76, 111, 130, 149, 165, and 177: Abstract; col. 1, lines 58-60; col. 5, lines
16-19; FIGS. 4b and 5b.

e C(Claims 57,77, 100, 112, 131, 150, and 178: Col. 5, lines 14-16; col. 6, lines 13-14;
FIGS. 4b, 5b, and 7.

e Claims 58, 75, 101, 110, and 132: Col. 6, lines 41-45; col. 7, lines 47-49; FIGS. 8 and
12b.

e (Claims 59, 78, 113, and 179: Col. 5, lines 12-17; col. 6, lines 11-14 and 43-44; col. 7,
lines 2-5 and 50-52; FIGS. 4b, 5b, 7-10, and 12b.

e Claims 60, 74, 79, 93, 114, 129, 133, 148, 151, 164, 176, 180, and 195: Col. 6, lines
17-19; FIG. 7.

o Claims 61, 81, 116, 135, 152, 166, and 182: Col. 5, lines 17-21; FIGS. 4b and 5b.

o Claims 62,82, 117, 136, 153, 167, and 183: Col. 2, lines 22-28; col. 7, lines 38-41;
original claims 11-13; FIGS. 7, 9, 10, and 11d.

o Claims 63-66, 84, 85, 104, 105, 118-121, 137-140, 154, 155, 163, 168, 169, and 184-
187: Abstract; col. 2, lines 9-11 and 16-20; col 5, lines 17-21; col. 6, lines 21-29 and
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45-56; col. 6, line 64 to col. 7, line 2; original claims 7 and 10; FIGS. 4b, 5b, and 7-
10.

e Claims 67, 86, 122, 141, 156, 170, and 188: Abstract; col. 1, lines 60-63; col. 6, lines

34-38; original claim 1.
e Claims 68, 87, 107, 108, 109, 123, 142, 157, 171, and 189: Col. 6, lines 21-22.

e C(Claims 69, 83, 88, 102, 103, 124, 143, 158, and 190: Col. 2, lines 12-15; original

claims 8 and 9.

e Claims 70, 89, 125, 144, 159, 172, and 191: Col. 3, line 62 to col. 4, line 6; col. 5,
lines 10-12; FIGS. 4b, 5b, 7 and 10.

e Claims 71-73, 90-92, 126-128, 145-147, 160-162, 173-175, and 192-194: Col. 1, line
64 to col. 2, line 3; col. 4, lines 17-20; col. 6, lines 6-9; col. 7, lines 32-36; original
claims 2-4; FIGS. 1,7, 11a, 11b, and 11d.

e (Claims 80, 115, 134, and 181: Col. 4, lines 25-27.

e Claims 94-99: Abstract; col. 1, lines 56-60 and 64-67; col. 4, lines 11-15 and 17-20;
col. 5, lines 10-19; col. 6, lines 6-9, 11-14, and 43-44; col. 7, lines 2-5 and 50-52;
original claims 1 and 2; FIGS. 1, 4b, 5b, 7-10, and 12b.

e (Claim 106: Col. 5, lines 21-27 and 62-63; col. 7, lines 13-18; FIGS. 5b, 6, 7, 9, 11b,
and 11d.

e (laim 196: Abstract; col. 1, lines 51-63; col. 2, lines 1-4, 8-10, 16-20, and 28-30; col.
4, lines 1-4, 23-24, 40-42, and 48-60; col. 5, lines 1-5, 10-12, 20-43, and 53-55; col.
6, lines 4-37, 45-48, and 56-59; col. 6, line 64 to col. 7, line 12; col. 7, lines 52-55;
FIGS. 1, 2b, 3a, 3b, 4b, 4c, 5b, 6-10, and 12b.

No new matter is added.
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Entry of the amendment after final is proper at least because it requires only a cursory
review by the Examiner. See MPEP § 714.13. All of the new claims are fully supported in the
original application as filed as explained above. Furthermore, each new claim is dependent on a
claim that has already been identified as allowed and is therefore itself allowable at least for the

reasons applicable to its respective base claim.
Allowable Subject Matter

Claims 17-21 and 41-55 are indicated as being allowed, and claims 22-40 are objected to
as being dependent upon a rejected base claim but would be allowable if rewritten in
independent form including all of the limitations of their respective base claims and any

intervening claims.!

Claims 22-40 are not amended into independent form at this time because independent
claim 1 as presented herein, which claims 22-40 depend therefrom, represents allowable subject

matter as explained below.
Double Patenting Rejection

Claims 1-10 and 12-16 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 1-17 of U.S. Patent No. 8,528,569 in view of CA Patent No.
2884987 of Hon.

Without conceding to the rejection, to expedite prosecution, a terminal disclaimer for the
present application over U.S. Patent No. 8,528,569 is submitted on even date herewith, thereby
obviating the basis for this rejection and as a result, the basis for the objection of claims 22-40.

Withdrawal of this rejection and the objection of claims 22-40 is therefore respectfully requested.
New Claims

New claims 56-196 variously depend from claims 41-55, and thus represent allowable

subject matter at least because they depend from an allowed base claim.

! On page 6 of the Final Office Action, claims 17-21 and 41-44 are listed as allowed claims. However, this claim
range is inconsistent with the claim range listed in the Office Action Summary, which lists claims 17-21 and 41-55
as allowed. As such, Applicant submits that claims 17-21 and 41-55 are allowed.
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Conclusion

In conclusion, Applicant submits that all pending claims are now in condition for
allowance for at least the reasons discussed above, and allowance thereof is respectfully
requested. Applicant’s amendment of the claims does not constitute a concession that the claims
are not allowable in their unamended form. The Examiner is encouraged to telephone the
undersigned attorney for Applicant if such communication is deemed to expedite prosecution of

this application.

No extension of time is believed to be due with this filing. In the event that a petition for
an extension of time is required to be submitted at this time, Applicant hereby petitions under 37
C.FR. §1.136(a) for an extension of time for as many months as are required to ensure that the

above-identified application does not become abandoned.

All fees due are believed to be paid. The Director is hereby authorized to charge any
deficiency in the fees filed, asserted to be filed or which should have been filed herewith to our
Deposit Account No. 50-0311, Reference No.: 16/359,938, from which the undersigned is

authorized to draw.

Dated: December 7, 2021 Respectfully submitted,

Electronic signature: /mdvl/
Michael D. Van Loy

Registration No.: 52,315
MINTZ LEVIN COHN FERRIS GLOVSKY
AND POPEOQ, P.C.
3580 Carmel Mountain Road
Suite 300
San Diego, California 92130-6768
(858) 314-1500
(858) 314-1501 (Fax)
Attorney for Applicant
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national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/26
Doc Code: DIST.E.FILE U.S. Patent and Trademark Office
Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT
Application Number 16359938
Filing Date 20-Mar-2019
First Named Inventor Kyle Newton
Attorney Docket Number 62210-492RITUS
Title of Invention
ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

[X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

JUUL Labs, Inc. 100%

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration
date of the full statutory term of prior patent number(s)

8528569

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

(® Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.
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O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicant claims the following fee status:

(O Small Entity
(O Micro Entity
(® Regular Undiscounted

| hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and
the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and
that such willful false statements may jeopardize the validity of the application or any patent issued thereon.

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 63259

(O Asole inventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signat
Ignature /Elissa M. Kingsland/

Name Elissa M. Kingsland

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

16359938

Filing Date:

20-Mar-2019

Title of Invention:

ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR

First Named Inventor/Applicant Name:

Kyle D. Newton

Filer:

Elissa Marie Kingsland

Attorney Docket Number:

62210-492RI1US

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sullaj-s'l'g(tsa)l in
Basic Filing:
STATUTORY OR TERMINAL DISCLAIMER 1814 1 170 170
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sull:’-s'l'g(t;\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 170
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer - Approved

Application No.: 16359938
Filing Date: 20-Mar-2019

Applicant/Patent under Reexamination:  Newton

Electronic Terminal Disclaimer filed on  December 7, 2021

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 44451187
Application Number: 16359938
International Application Number:
Confirmation Number: 6916

Title of Invention:

ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR

First Named Inventor/Applicant Name:

Kyle D. Newton

Customer Number:

148514

Filer:

Elissa Marie Kingsland

Filer Authorized By:

Attorney Docket Number: 62210-492RI1US
Receipt Date: 07-DEC-2021
Filing Date: 20-MAR-2019
Time Stamp: 13:16:09

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $170

RAM confirmation Number E2021B7D16062698
Deposit Account 500311

Authorized User

Elissa Kingsland

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)

File Listing:

Document i . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
41431
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 2
6450729cc725122c2a83fc5d792d450d9c
b977b
Warnings:
Information:
37856
2 Fee Worksheet (SB06) fee-info.pdf no 2
b64025ed72893592a0b4db419863 1cf8abhy
cdeSc
Warnings:
Information:
Total Files Size (in bytes){ 79287

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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PTO/SB/06 (09-11)
Approved for use through 1/31/2014. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Apiication or Docket Number | Filing Date ,
Substitute for Form PTO-875 16/359,938 0312012019 (J7o be Mailed
ENTITY: LARGE [JsmALL (Jmicro
APPLICATION AS FILED - PART |
(Column 1) (Column 2)
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($)
() BasiC FEE N/A N/A N/A
(37 CFR 1.16(a), (b), or (c))
() SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A
(LJ EXAMINATION FEE
(37 CFR 1.16(0), (p), or () N/A NIA N/A
TOTAL CLAIMS } B
(37 GFR 1.16()) minus 20 = x $100 -
INDEPENDENT CLAIMS . .
(37 GFR 1.16(h)) minus 3 = x $460 -
If the specification and drawings exceed 100 sheets
of paper, the application size fee due is $310 ($155
Déi%'f?gg;\; SIZE FEE (37 for small entity) for each additional 50 sheets or
) fraction thereof. See 35 U.S.C. 41(a)(1)(G) and 37
CFR 1.16(s).
(CJ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()))
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL
APPLICATION AS AMENDED - PART Il
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
- 12/07/2021 igyEAF'{N'NG Eggﬁgﬂsw PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
= 195 Minus | ** 54 - 141 x $100 - 14100
Glesrm [(7  Jwe]w7 -0 x 5480 - 0
< OJ Application Size Fee (37 CFR 1.16(s))
D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE 14100
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
HEX'FAT'EANG PRNE%“I"C?SSHLY PRESENT EXTRA RATE ($) ADDITIONAL FEE ($)
E AMENDMENT PAID FOR
L | Total * ; e - -
S |srorriien Minus = x $0 =
al R :
A B Minus - xs0 -
= | U Application Size Fee (37 CFR 1.16(s))
< (] FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR
1.16(j))
TOTAL ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE
=+ If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". /RHONDA BELL/
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.

Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR

COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
1f you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWWw.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/359,938 03/20/2019 Kyle D. Newton 62210-492RI1US 6916
148514 7590 12/20/2021 | EXAMINER |
Mintz/JUUL
One Financial Center TORRES VELAZQUEZ, NORCA LIZ
Boston, MA 02111
| ART UNIT | PAPER NUMBER |
3991
| NOTIFICATION DATE I DELIVERY MODE |
12/20/2021 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date"” to the
following e-mail address(es):

IPDocketingBOS @mintz.com
IPFileroombos @mintz.com
mintzdocketing @cpaglobal.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
. . 16/359,938 Newton, Kyle D.
Advisory Action Exami Aiv:,orl — AIA (FITF) Stat
Before the Filing of an Appeal Brief |~ ronl (FITF) Status
NORCA L TORRES 3991 Yes
VELAZQUEZ

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED 07 December 2021 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
NO NOTICE OF APPEAL FILED

1. The reply was filed after a final rejection. No Notice of Appeal has been filed. To avoid abandonment of this application, applicant must timely file
one of the following replies: (1) an amendment, affidavit, or other evidence, which places the application in condition for allowance;
(2) a Notice of Appeal (with appeal fee) in compliance with 37 CFR 41.31; or (3) a Request for Continued Examination (RCE) in compliance with
37 CFR 1.114 if this is a utility or plant application. Note that RCEs are not permitted in design applications. The reply must be filed within one of
the following time periods:
a) (O The period for reply expires months from the mailing date of the final rejection.

b) The period for reply expires on: (1) the mailing date of this Advisory Action; or (2) the date set forth in the final rejection, whichever is later.
In no event, however, will the statutory period for reply expire later than SIX MONTHS from the mailing date of the final rejection.
oA prior Advisory Action was mailed more than 3 months after the mailing date of the final rejection in response to a first after-final reply filed
within 2 months of the mailing date of the final rejection.The current period for reply expires months from the mailing date of
the prior Advisory Action or SIX MONTHS from the mailing date of the final rejection, whichever is earlier.
Examiner Note: If box 1 is checked, check either box (a), (b) or (c). ONLY CHECK BOX (b) WHEN THIS ADVISORY ACTION IS THE
EIRST RESPONSE TO APPLICANTS EIRST AFTER-FINAL REPLY WHICH WAS FILED WITHIN TWO MONTHS OF THE FINAL
REJECTION. ONLY CHECK BOX (c) IN THE LIMITED SITUATION SET FORTH UNDER BOX (c). See MPEP 706.07(f).

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate

extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The

appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally

set in the final Office action; or (2) as set forth in (b) or (c) above, if checked. Any reply received by the Office later than three months after the

mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

NOTICE OF APPEAL

2. (] The Notice of Appeal was filed on . A brief in compliance with 37 CFR 41.37 must be filed within two months of the date of filing the Notice
of Appeal (37 CFR 41.37(a)), or any extension thereof (37 CFR 41.37(e)), to avoid dismissal of the appeal. Since a Notice of
Appeal has been filed, any reply must be filed within the time period set forth in 37CFR 41.37(a).

AMENDMENTS

3. The proposed amendments filed after a final rejection, but prior to the date of filing a brief, will not be entered because
a) They raise new issues that would require further consideration and/or search (see NOTE below);
b) O They raise the issue of new matter (see NOTE below);
c) O They are not deemed to place the application in better form for appeal by materially reducing or simplifying the issues for

appeal; and/or
d) They present additional claims without canceling a corresponding number of finally rejected claims.
NOTE: See Continuation Sheet (See 37CFR 1.116 and 41.33(a)).

4. [J The amendments are not in compliance with 37CFR 1.121. See attached Notice of Non-Compliant Amendment (PTOL-324).

5. Applicants reply has overcome the following rejection(s): See Continuation Sheet

6. Newly proposed or amended claim(s) would be allowable if submitted in a separate, timely filed amendment canceling the non-allowable
claim(s).

7. For purposes of appeal, the proposed amendment(s):(a)will not be entered, or (b) I will be entered, and an explanation of how the
new or amended claims would be rejected is provided below or appended.

AFFIDAVIT OR OTHER EVIDENCE

8.[JA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

9. [J The affidavit or other evidence filed after final action, but before or on the date of filing a Notice of Appeal will not be entered because applicant
failed to provide a showing of good and sufficient reasons why the affidavit or other evidence is necessary and was not earlier presented. See 37
CFR 1.116(e).

10. [ The affidavit or other evidence filed after the date of filing the Notice of Appeal, but prior to the date of filing a brief, will not be entered because
the affidavit or other evidence failed to overcome all rejections under appeal and/or appellant fails to provide a showing of good and sufficient
reasons why it is necessary and was not earlier presented. See 37 CFR 41.33(d)(1).

11. [J The affidavit or other evidence is entered. An explanation of the status of the claims after entry is below or attached.

REQUEST FOR RECONSIDERATION/OTHER
12. The request for reconsideration has been considered but does NOT place the application in condition for allowance because:
Relies on an unentered amendment.
13. [J Note the attached Information Disclosure Statements). (PTO/SB/08) Paper No(s).
14. (J Other:
STATUS OF CLAIMS
15. The status of the claim(s) is (or will be) as follows:
Claim(s) allowed:1-10,12-21 and 41-55.
Claim(s) objected t0:22-40.
Claim(s) rejected:
Claim(s) withdrawn from consideration:

/Norca L. Torres Velazquez/ /Alan Diamond/ /Jean C Witz/ Supervisor
Patent Reex Specialist, Art Unit 3991 Patent Reexam Spec., CRU 3991
U.S. Patent and Trademark Office
PTOL-303 (Rev. 08-2013) Advisory Action Before the Filing of an Appeal Brief Paper No. 20211213
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Continuation Sheet (PTOL-303) Application No. 16/359,938

Continuation of 3. NOTE: the new claims proposed include new limitations not previously considered
during prosecution that require further consideration. Also, new claims (not previously considered) will
further need to be considered under 35 U.S.C. 112(a) or pre-AlA 35 U.S.C. 112, first paragraph.

It is further noted that the proposed amendment includes additional new claims 54-196 (i.e. 142 additional
new claims), without canceling any finally rejected claims. This is not considered as placing the application
in better condition for appeal. (Refer to MPEP 714.13 1ll)

Continuation of AMENDMENTS 5. Applicant's reply has overcome the following rejection(s): Nonstatutory

double patenting rejection of claims 1-10 and 12-16 has been withdrawn in view of the Terminal
Disclaimer filed 12/7/21. The Terminal Disclaimer has been approved and entered.
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Receipt date: 12/07/2021 16/359,938 ~ GAU: 3951

DO ROT ENTER: /NT/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reissue Application of:
Kyle D. Newton

Application No.: 16/359,938 Confirmation No.: 6916
Filed: March 20, 2019 Art Unit: 3991

For: ELECTRONIC CIGARETTE WITH LIQUID Examiner: N. L. Torres Velazquez
RESERVOIR

AMENDMENT AFTER FINAL ACTION UNDER 37 C.F.R. §1.116

VIA EFS

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Commissioner:

This paper is in response to the final Office Action dated September 8, 2021.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.
Remarks begin on page 32 of this paper.

A Terminal Disclaimer is submitted herewith.
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To: mintzdocketing@cpaglobal.com,IPDocketingBOS@mintz.com,IPFileroombos@mintz.com
From: PAIR_eOfficeAction@uspto.gov

Cc: PAIR_eOfficeAction@uspto.gov

Subiject: Private PAIR Correspondence Notification for Customer Number 148514

Dec 20, 2021 04:12:47 AM
Dear PAIR Customer:

Mintz/JUUL

One Financial Center
Boston, MA 02111
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 148514 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16359938 CTAV 12/20/2021 62210-492RI1US

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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Doc code: RCEX PTO/SB/I0EFS (02-18)

Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwark Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB contro! number.

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application Filing ey Docket Number Art

Number |16359938 Date | fo1e03-20 G applicable) unit | P99
First Named Kyle D. Newton Examiner N. L. Torres Velazquez

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant appfication filed prior to June 8,
1985, or to any design appiication. The instruction Sheet for this form is iocated at WAWW . USPTO. GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. if applicant does not wish to have any previously filed unentered amendment(s}
entered, applicant must request non-entry of such amendment(s).

|E Previously submitted. If a final Office action is outstanding, any amendmenits filed after the final Office action may be considered as a
submission even if this box is not checked.

El Consider the arguments in the Appeal Brief or Reply Brief previously filed on

] other

[X] Enclosed

[ ] Amendment/Reply
D Information Disclosure Statement (IDS)

D Affidavit(s)/ Declaration(s)

[<] Other
Petition for Extension of Time and Associated Fee

MISCELLANEOUS

D Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a perniod of months
{Period cf suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
@ The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 50_031 1

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

X Patent Practitioner Signature

Applicant Signature

EFS - Web2.1.16
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Doc code: RCEX PTO/SB/I0EFS (02-18)
Doc description: Request for Continued Examination (RCE) Approved for use through 11/30/2020. OMB 0651-0031
U_S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwark Reduction Act of 1985, no persons are required to respond to a collection of information unless it contains a valid OMB contro! number.

Signature of Registered U.S. Patent Practitioner

Signature | fElissa M. Kingsland/ Date (YYYY-MM-DD) E021-12—29 I
Name Flissa M. Kingsland Registration Number F3259

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is to
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTGO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in compleling the form, call 1-800-PTQ-9139 and select option 2.

EFS - Web2.1.16
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be
advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office
is to process and/or examine your submission related tc a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information
Act (5 U.S.C. 352) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be discicsed to the
Department of Justice to determine whether the Freedom of information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
for the information in crder to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization,
pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Reissue Application of:
Kyle D. Newton

Application No.: 16/359,938 Confirmation No.: 6916
Filed: March 20, 2019 Art Unit: 3991
For: ELECTRONIC CIGARETTE WITH LIQUID Examiner: N. L. Torres Velazquez
RESERVOIR
SUPPLEMENTAL RESPONSE
VIA EFS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Dear Commissioner:

This paper is a supplemental response to the final Office Action dated September 8, 2021.

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks begin on page 32 of this paper.
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AMENDMENTS TO THE CLAIMS

1. (Twice Amended) An electronic cigarette cartridge apparatus, comprising;

a housing having a mouthpiece with an aerosol outlet;

an atomizer disposed within an atomizing chamber, and operable to selectively
generate an aerosol of [the]a liquid in response to electric current flowing therethrough;

said atomizing chamber having an air inlet, an atomizer outlet coupled to said aerosol

outlet, [and ]a first wick aperture, and a second wick aperture;

a liquid reservoir disposed within said housing and sealably separated from said
atomizing chamber][,]; and

a wick in contact with the liquid in the liquid reservoir [disposed ]Jthrough said first

wick aperture[ between said liquid reservoir and said atomizing chamber] and said second

wick aperture, the wick disposed between the liquid reservoir and the atomizer and configured

to transfer the liquid by capillarity from said liquid reservoir to said atomizer;

wherein said atomizer outlet and said aerosol outlet are coupled by a chimney.

2. The apparatus of claim 1, further comprising;
an inlet vent formed on the exterior of said housing and coupled to deliver air to said

atomizing chamber air inlet.

3. (Amended) The apparatus of claim 2, [and |wherein said inlet vent is coupled to said

atomizing chamber air inlet by a conduit.

4, (Amended) The apparatus of claim 3, [and |wherein said conduit sealably passes through

said liquid reservoir.

5. (Amended) The apparatus of claim 1, [and Jwherein said chimney sealably passes

through said liquid reservoir.

6. (Amended) The apparatus of claim 1, [and |wherein said atomizer is a resistive heating
element.
7. (Amended) The apparatus of claim 6, [and Jwherein said wick [is Jpartially engages said

resistive heating element.
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8. (Amended) The apparatus of claim 1, [and Jwherein said atomizer has a tubular form

defining an open central passage.

9. (Amended) The apparatus of claim 8, [and Jwherein said wick passes through said

open central passage.

10. (Twice Amended) The apparatus of claim 1, [and Jwherein [said atomizing chamber
further comprises a second wick aperture, and wherein ]a first end of said wick passes through

said first wick aperture and a second end of said wick passes through said second wick aperture.
Cancel claim 11.

12.  (Twice Amended) The apparatus of claim [11]1, [and |wherein said wick comprises a

bundle of heat resistant fibers, and wherein said bundle of heat resistant fibers is fiberglass.

13.  (Twice Amended) The apparatus of claim [11]1, [and |wherein said wick comprises a

bundle of heat resistant fibers, and wherein said bundle of heat resistant fibers is fabricated from

a material selected from; aramid, fluorocarbon, sulfide, melamine, polyimide, carbon, and glass.

14.  (Amended) The apparatus of claim 1, [and Jwherein said liquid reservoir is formed as an

annular cavity between [the]an interior of said housing and said atomizing chamber.

15.  (Amended) The apparatus of claim 1, [and |wherein said liquid reservoir includes an

external access opening[,] for enabling addition of liquid into said liquid reservoir.

16.  (Amended) The apparatus of claim 15, [and Jwherein said external access opening is a

removable mouthpiece.

17. (New, amended) A method. comprising:

transferring liquid from a liquid reservoir of an electronic cigarette cartridge to an

atomizing chamber of the cartridge with a wick extending between the liquid reservoir and the

atomizing chamber, wherein the liquid reservoir surrounds and is sealed from an interior of the

atomizing chamber;
generating an aerosol of the liquid in the atomizing chamber; and
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channeling the aerosol from an outlet of the atomizing chamber to an aerosol outlet of the

electronic cigarette cartridge with a chimney coupled to the outlet of the atomizing chamber and

to the aerosol outlet.

18. (New) The method of claim 17. where the liquid reservoir is without a porous material

for storing the liquid.

19. (New) The method of claim 17. wherein transferring liquid from a liquid reservoir to an

atomizing chamber with a wick comprises transferring the liquid by capillarity with the wick.

20. (New) The method of claim 17. wherein generating an aerosol of the liquid comprises

generating aerosol with an electrically powered atomizer in the atomizing chamber.

21. (New) The method of claim 17. wherein channeling the aerosol with a chimney

comprises channeling the aerosol with the chimney through the liquid reservoir, the chimney

being sealed from the liquid reservoir.

22. (New) The apparatus of claim 1. wherein the wick extends between the liquid reservoir

and an interior of the atomizing chamber.

23. (New) The apparatus of claim 1. wherein the liquid reservoir adjacent the wick is free

from porous material.

24. (New) The apparatus of claim 1. wherein the first wick aperture is circular.

25. New, amended) The apparatus of claim 1. further comprising an atomizing assembl

comprising a body and the atomizer, the atomizing assembly comprising a first recess

formed therein that aligns with the first wick aperture in the atomizing chamber and

provides a compressive fit around the wick.

26. (New. amended) The apparatus of claim 25. wherein the first wick aperture and the first

recess cooperate to define a circular aperture.
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217. (New) The apparatus of claim 10. wherein the first wick aperture and the second wick

aperture each comprise a fixed width slot terminating in a curved end, the fixed width configured

to receive the wick.

28. (New) The apparatus of claim 1. wherein the liquid reservoir surrounds and is sealed

from an interior of the atomizing chamber.

29. (New) The apparatus of claim 1. wherein the chimney is sealed to the atomizer
outlet.
30. (New) The apparatus of claim 1. wherein the apparatus comprises a sealed path from the

atomizer outlet, through the chimney to the aerosol outlet.

31. (New. amended) The apparatus of claim 1. wherein the chimney and atomizing chamber

are cylindrical and the maximum exterior diameter of the chimney is less than the maximum

interior diameter of the atomizing chamber.

32. (New) The apparatus of claim 1. wherein the apparatus is elongate. and the maximum

transverse exterior dimension of the chimney is less than the maximum transverse interior
diameter of the atomizing chamber.

33. ew) The apparatus of claim 1, wherein the atomizing chamber and the chimney are

formed as a single unit.

34. (New. amended) The apparatus of claim 1. wherein the housing comprises a transparent

material through which the liquid in the liquid reservoir can be viewed from the exterior of the

apparatus.

35. (New. amended) The apparatus of claim 1. further comprising an insert in the housing,

the insert comprising the aerosol outlet.

36. (New, amended) The apparatus of claim 1, coupled to a power supply portion, wherein

the power supply portion comprises a pressure sensor configured to detect negative pressure

within the power supply portion and energize the atomizer.
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37. (New) The apparatus of claim 36, wherein the power supply portion comprises an LED

positioned at a tip end of the power supply portion, the LED configured to illuminate in response

to the pressure sensor detecting negative pressure in the power supply portion.

38. (New) The apparatus of claim 37. wherein the LED comprises an amber LED configured

to emulate burning ash when illuminated.

39. (New) The apparatus of claim 1, wherein the chimney is sealed to the atomizer outlet, the

chimney and atomizing chamber are cylindrical, and the apparatus comprises a sealed path from
the atomizer outlet, through the chimney to the aerosol outlet.

40. (New) The apparatus of claim 1, wherein the liquid reservoir surrounds and is sealed

from an interior of the atomizing chamber, the atomizing chamber and the chimney are formed
as a single unit, and the apparatus comprises a sealed path from the atomizer outlet, through the

chimney to the aerosol outlet.

41. (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower end of the
cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid, the liquid reservoir comprising a clear or translucent window to an exterior of the

cartridge housing, the clear or translucent window allowing visual determination of a liquid level

within the liquid reservoir:

a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and
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a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

42. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid, the liquid reservoir comprising a clear or translucent window to an exterior of

the cartridge housing. the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir;

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

43.  (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
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outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick

aperture and a second wick aperture;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber. the liquid reservoir configured to contain an atomization liquid:

a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

44. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an
atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element; and
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a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

45. (New, amended) A cartridge comprising:

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber comprising a first wick aperture and a second wick aperture each

forming an opening between the atomizing chamber and a liquid reservoir configured to contain

an atomization liquid: the atomizing chamber further comprising an atomizer outlet;

a wick partially disposed within the atomizing chamber, the wick having a first wick end
extending out of the atomizing chamber through the first wick aperture into the liquid reservoir

and a second wick end extending out of the atomizing chamber through the second wick aperture

into the liquid reservoir, the wick configured to draw the atomization liquid into the atomizing

chamber by capillarity; and

an atomizer disposed within the atomizing chamber, the atomizer configured to receive
electric current from a battery to facilitate generation of an aerosol by vaporizing the atomization

liquid drawn into the atomizing chamber by the wick:

wherein the atomizer outlet and the aerosol outlet are coupled by a chimney.

46. (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the
cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer
outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization liquid:
a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet:

an atomizer disposed within the atomizing chamber. the atomizer comprising a resistive

heating element; and
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a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

47. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising;

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid:

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

48. (New. amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet: the atomizing chamber further comprising a first wick

aperture and a second wick aperture at opposite sides of the atomizing chamber;

10
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a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization
liquid;

a chimney forming at least part of an aerosol outlet path sealably passing through the

reservoir between the atomizer outlet and the aerosol outlet;

a resilient seal disposed between an exterior of the chimney and the interior of the
cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;

an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first

wick aperture and the second wick aperture, the wick disposed between the liquid reservoir and

the atomizer.

49. (New. amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber:

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid:

a chimney forming at least part of an aerosol outlet path sealably passing through

the reservoir between the atomizer outlet and the aerosol outlet;

11

NJOY Exhibit 1002.1049



Application No. 16/359,938
Supplemental Response

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.

50. (New, amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid, the liquid reservoir comprising a clear or translucent window to an exterior of the cartridge

housing, the clear or translucent window allowing visual determination of a liquid level within

the liquid reservoir;

a chimney formed as a single unit with the atomizing chamber. the chimney forming at

least part of an aerosol outlet path sealably passing through the liquid reservoir between the

atomizer outlet and the aerosol outlet:

a resilient seal disposed between an exterior of the chimney and the interior of the
cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the

chimney within the cartridge housing:

an atomizer disposed within the atomizing chamber. the atomizer comprising a resistive

heating element:

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

12
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atomizer, the wick comprising a first wick end passing through the first wick aperture and a

second wick end passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing assembly

having a pair of semicircular recesses formed therein, the pair of semicircular recesses aligning

cooperatively with the first wick aperture and the second wick aperture of the atomizing chamber

to result in a pair of circular apertures through which the first wick end and the second wick end

pass with a compressive fit.

51. (New. amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower
end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an
atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridee housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid, the liquid reservoir comprising a clear or translucent window to an exterior of

the cartridge housing, the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir:

a chimney formed as a single unit with the atomizing chamber, the chimney

forming at least part of an aerosol outlet path sealably passing through the liquid reservoir

between the atomizer outlet and the aerosol outlet;

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the

chimney within the cartridge housing:

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element:
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a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer, the wick comprising a first wick end passing through the first wick aperture

and a second wick end passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing

assembly having a pair of semicircular recesses formed therein, the pair of semicircular recesses

aligning cooperatively with the first wick aperture and the second wick aperture of the atomizing
chamber to result in a pair of circular apertures through which the first wick end and the second

wick end pass with a compressive fit.

52. (New. amended) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower end of the
cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber, the atomizing

chamber defining an open central passage:

a non-porous liquid reservoir at least partially defined by an interior of the cartridge

housing and an exterior of the atomizing chamber, the liquid reservoir configured to contain an
atomization liquid, the liquid reservoir comprising a clear or translucent window to an exterior of

the cartridge housing. the clear or translucent window allowing visual determination of a liquid

level within the liquid reservoir:

a chimney formed as a single unit with the atomizing chamber, the chimney forming at
least part of an aerosol outlet path sealably passing through the liquid reservoir between the

atomizer outlet and the aerosol outlet. wherein liquid reservoir is also partially defined between

the interior of the cartridge housing and the chimney:

a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the
chimney within the cartridge housing;
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an atomizer disposed within the atomizing chamber, the atomizer comprising a resistive

heating element;

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick passing through the open central passage

between the wick apertures at opposite sides of the atomizing chamber, the wick comprising a

first wick end passing through the first wick aperture and a second wick end passing through the

second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing assembly

having a pair of semicircular recesses formed therein, the pair of semicircular recesses aligning

cooperatively with the first wick aperture and the second wick aperture of the atomizing chamber

to result in a pair of circular apertures through which the first wick end and the second wick end

pass with a compressive fit, the atomizing assembly comprising the atomizer.

53. (New. amended) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising;

a cartridge housing;

a mouthpiece end comprising an aerosol outlet:

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an
atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber. the

atomizing chamber defining an open central passage:

a non-porous liquid reservoir at least partially defined by an interior of the

cartridge housing and an exterior of the atomizing chamber, the liquid reservoir configured to

contain an atomization liquid, the liquid reservoir comprising a clear or translucent window to an

exterior of the cartridge housing, the clear or translucent window allowing visual determination

of a liquid level within the liquid reservoir:

a chimney formed as a single unit with the atomizing chamber, the chimney

forming at least part of an aerosol outlet path sealably passing through the liquid reservoir
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between the atomizer outlet and the aerosol outlet, wherein liquid reservoir is also partially

defined between the interior of the cartridge housing and the chimney:
a resilient seal disposed between an exterior of the chimney and the interior of the

cartridge housing, the resilient seal sealing an upper end of the liquid reservoir and locating the

chimney within the cartridge housing:

an atomizer disposed within the atomizing chamber. the atomizer comprising a

resistive heating element:

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick passing through the open central

passage between the wick apertures at opposite sides of the atomizing chamber, the wick

comprising a first wick end passing through the first wick aperture and a second wick end

passing through the second wick aperture; and

an atomizing assembly engaged with the atomizing chamber, the atomizing

assembly having a pair of semicircular recesses formed therein, the pair of semicircular recesses

aligning cooperatively with the first wick aperture and the second wick aperture of the

atomizing chamber to result in a pair of circular apertures through which the first wick end and
the second wick end pass with a compressive fit, the atomizing assembly comprising the

atomizer.

54. (New) A cartridge comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower end of the

cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an atomizer

outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a first wick
aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing and an

exterior of the atomizing chamber, the liquid reservoir configured to contain an atomization

liquid;
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a chimney formed as a single unit with the atomizing chamber, the chimney forming at

least part of an aerosol outlet path sealably passing through the reservoir between the atomizer

outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber. the atomizer comprising a resistive

heating element; and

a wick in contact with the atomization liquid in the liquid reservoir through the first wick

aperture and the second wick aperture, the wick disposed between the liquid reservoir and the

atomizer.

55. (New) An electronic cigarette comprising:

a power supply portion comprising a rechargeable battery; and

a cartridge configured for separable attachment to the power supply portion; the cartridge

comprising:

a cartridge housing;

a mouthpiece end comprising an aerosol outlet;

an atomizing chamber disposed within the cartridge housing proximate a lower

end of the cartridge housing opposite the mouthpiece end, the atomizing chamber comprising an

atomizer outlet and an atomizing chamber air inlet; the atomizing chamber further comprising a

first wick aperture and a second wick aperture at opposite sides of the atomizing chamber;

a liquid reservoir at least partially defined by an interior of the cartridge housing

and an exterior of the atomizing chamber, the liquid reservoir configured to contain an

atomization liquid:

a chimney formed as a single unit with the atomizing chamber, the chimney

forming at least part of an aerosol outlet path sealably passing through the reservoir between the

atomizer outlet and the aerosol outlet;

an atomizer disposed within the atomizing chamber, the atomizer comprising a

resistive heating element: and

a wick in contact with the atomization liquid in the liquid reservoir through the

first wick aperture and the second wick aperture, the wick disposed between the liquid reservoir

and the atomizer.
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56. (New) The cartridge of claim 41, wherein the liquid reservoir is sealably separated from

the atomizing chamber.

57. (New) The cartridge of claim 41, wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

58. (New) The cartridge of claim 41, wherein the chimney is formed as a single unit with the

atomizing chamber.

59. (New) The cartridge of claim 41, further comprising a resilient seal disposed between an

exterior of the chimney and the interior of the cartridge housing. the resilient seal sealing an

upper end of the liquid reservoir and locating the chimney within the cartridge housing.

60. (New) The cartridge of claim 41, wherein the liquid reservoir is not a porous reservoir.

61. (New) The cartridge of claim 41, further comprising an atomizer assembly comprising

the atomizer. the atomizer assembly closing the lower end of the cartridge housing.

62. (New) The cartridge of claim 41, wherein the wick comprises a bundle of heat resistant
fibers.
63. (New) The cartridge of claim 41, wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.

64. (New) The cartridge of claim 63, wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing

chamber and in contact with the atomization liquid in the liquid reservoir.

65. New) The cartridge of claim 63, further comprising an atomizing assembly engaged with

the atomizing chamber, the atomizing assembly having a pair of semicircular recesses formed

therein. the pair of semicircular recesses aligning cooperatively with the first wick aperture and

the second wick aperture of the atomizing chamber to result in opposed circular apertures

through which the first wick end and the second wick end pass with a compressive fit.
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66. (New) The cartridge of claim 65, wherein the atomizing assembly comprises the

atomizer.

67. (New) The cartridge of claim 41, wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

68. (New) The cartridge of claim 41, wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

69. (New) The cartridge of claim 41, wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

70. (New) The cartridge of claim 41, wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liguid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

71. (New) The cartridge of claim 41, further comprising:

an inlet vent formed on the exterior of the housing and coupled to deliver air to the

atomizing chamber air inlet.

72. New) The cartridge of claim 71, wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

73. (New) The cartridge of claim 72, wherein the conduit sealably passes through the liquid

IE€SErVolr.

74. (New) The cartridge of claim 41, further comprising the atomization liquid.

75. (New) The cartridge of claim 43, wherein the chimney is formed as a single unit with the

atomizing chamber.

76. (New) The cartridge of claim 43, wherein the liquid reservoir is sealably separated from

the atomizing chamber.
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77. (New) The cartridge of claim 43, wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

78. (New) The cartridge of claim 43, further comprising a resilient seal disposed between an

exterior of the chimney and the interior of the cartridge housing, the resilient seal sealing an
upper end of the liquid reservoir and locating the chimney within the cartridge housing.

79. (New) The cartridge of claim 43, wherein the liquid reservoir is not a porous reservoir.

80. (New) The cartridge of claim 43, wherein the liquid reservoir comprises a clear or

translucent window to an exterior of the cartridge housing, the clear or translucent window

allowing visual determination of a liquid level within the liquid reservoir.

81. (New) The cartridge of claim 43, further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.

82. (New) The cartridge of claim 43, wherein the wick comprises a bundle of heat resistant

fibers.

83. (New) The cartridge of claim 43, wherein the first wick aperture and the second wick

aperture are at opposite sides of the atomizing chamber.

84. (New) The cartridge of claim 43, wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.

85. (New) The cartridge of claim 84, wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing

chamber and in contact with the atomization liquid in the liquid reservoir.

86. (New) The cartridge of claim 43, wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

87. (New) The cartridge of claim 43, wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.
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88. (New) The cartridge of claim 43, wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

89. New) The cartridge of claim 43, wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

90. (New) The cartridge of claim 43, further comprising:

an inlet vent formed on the exterior of the housing and coupled to deliver air to the

atomizing chamber air inlet.

91. New) The cartridge of claim 90, wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

92. (New) The cartridge of claim 91, wherein the conduit sealably passes through the liquid

TE€SEervoir.

93. (New) The cartridge of claim 43, further comprising the atomization liquid.

94. (New) The cartridge of claim 45, further comprising:

a cartridge housing having a lower end and the mouthpiece end. the mouthpiece end

being opposite the lower end;

wherein the atomizing chamber is disposed within the cartridge housing proximate the

lower end of the cartridge housing.

95. (New) The cartridge of claim 94, wherein the liquid reservoir is within the cartridge

housing.

96. (New) The cartridge of claim 95, wherein the liquid reservoir is sealably separated from

the atomizing chamber.
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97. (New) The cartridge of claim 94, wherein the atomizing chamber further comprises an

atomizing chamber air inlet, and wherein the atomizing chamber air inlet is closer to the lower

end of the cartridge housing and the atomizer outlet is closer to the mouthpiece end.

98. (New) The cartridge of claim 97 further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

99. (New) The cartridge of claim 94, further comprising a resilient seal disposed between an

exterior of the chimney and an interior of the cartridge housing, the resilient seal sealing an

upper end of the liquid reservoir and locating the chimney within the cartridge housing.

100.  (New) The cartridge of claim 45. wherein the chimney passes through the liquid reservoir

between the atomizer outlet and the aerosol outlet.

101.  (New) The cartridge of claim 45, wherein the chimney is formed as a single unit with the

atomizing chamber.

102. ew) The cartridge of claim 45, wherein the atomizing chamber defines an open central

passage. and wherein the wick passes through the open central passage between the first wick

aperture and the second wick aperture.

103.  (New) The cartridge of claim 102. wherein the first wick aperture and the second wick

aperture are disposed on opposite sides of the atomizing chamber.

104. ew) The cartridge of claim 103, further comprising an atomizing assembly engaged

with the atomizing chamber, the atomizing assembly having a pair of semicircular recesses

formed therein. the pair of semicircular recesses aligning cooperatively with the first wick

aperture and the second wick aperture of the atomizing chamber to result in opposed circular

apertures through which the first wick end and the second wick end pass with a compressive fit.

105. (New) The cartridge of claim 104. wherein the atomizing assembly comprises the

atomizer.
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106.  (New) The cartridge of claim 104, wherein the atomizing assembly comprises an

electrical coupler via which the electric current passes from the battery to the atomizer.

107.  (New) The cartridge of claim 45. wherein the atomizer comprises a resistive heating

element.

108. (New) The cartridge of claim 107. wherein the resistive heating element comprises a

coiled heater through which the wick passes.

109. (New) The cartridge of claim 107. wherein the resistive heating element comprises

nickel-chromium.

110.  (New) The cartridge of claim 46. wherein the chimney is formed as a single unit with the

atomizing chamber.

111.  (New) The cartridge of claim 46. wherein the liquid reservoir is sealably separated from

the atomizing chamber.

112.  (New) The cartridge of claim 46. wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

113.  (New) The cartridge of claim 46. further comprising a resilient seal disposed between an

exterior of the chimney and the interior of the cartridge housing, the resilient seal sealing an

upper end of the liquid reservoir and locating the chimney within the cartridge housing.

114. (New) The cartridge of claim 46. wherein the liquid reservoir is not a porous reservoir.

115. (New) The cartridge of claim 46, wherein the liquid reservoir comprises a clear or

translucent window to an exterior of the cartridge housing, the clear or translucent window

allowing visual determination of a liquid level within the liquid reservoir.

116.  (New) The cartridge of claim 46, further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.
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117. (New) The cartridge of claim 46, wherein the wick comprises a bundle of heat resistant

fibers.

118. (New) The cartridge of claim 46. wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.

119. (New) The cartridge of claim 118. wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing
chamber and in contact with the atomization liquid in the liquid reservoir.

120. ew) The cartridge of claim 118, further comprising an atomizing assembly engaged

with the atomizing chamber, the atomizing assembly having a pair of semicircular recesses
formed therein, the pair of semicircular recesses aligning cooperatively with the first wick

aperture and the second wick aperture of the atomizing chamber to result in opposed circular

apertures through which the first wick end and the second wick end pass with a compressive fit.

121.  (New) The cartridge of claim 120. wherein the atomizing assembly comprises the

atomizer.

122.  (New) The cartridge of claim 46. wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

123.  (New) The cartridge of claim 46. wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

124.  (New) The cartridge of claim 46. wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

125.  (New) The cartridge of claim 46. wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.
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126.  (New) The cartridge of claim 46, further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

127.  (New) The cartridge of claim 126. wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

128.  (New) The cartridge of claim 127. wherein the conduit sealably passes through the liquid

IE€SErVoIr.

129.  (New) The cartridge of claim 46. further comprising the atomization liquid.

130.  (New) The cartridge of claim 48. wherein the liquid reservoir is sealably separated from

the atomizing chamber.

131.  (New) The cartridge of claim 48. wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

132.  (New) The cartridge of claim 48. wherein the chimney is formed as a single unit with the

atomizing chamber.

133.  (New) The cartridge of claim 48. wherein the liquid reservoir is not a porous reservoir.

134.  (New) The cartridge of claim 48. wherein the liquid reservoir comprises a clear or

translucent window to an exterior of the cartridge housing, the clear or translucent window

allowing visual determination of a liquid level within the liquid reservoir.

135.  (New) The cartridge of claim 48. further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.

136.  (New) The cartridge of claim 48, wherein the wick comprises a bundle of heat resistant

fibers.

137.  (New) The cartridge of claim 48. wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.
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138.  (New) The cartridge of claim 137, wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing

chamber and in contact with the atomization liquid in the liquid reservoir.

139.  (New) The cartridge of claim 137. further comprising an atomizing assembly engaged

with the atomizing chamber, the atomizing assembly having a pair of semicircular recesses

formed therein. the pair of semicircular recesses aligning cooperatively with the first wick

aperture and the second wick aperture of the atomizing chamber to result in opposed circular

apertures through which the first wick end and the second wick end pass with a compressive fit.

140. (New) The cartridge of claim 139. wherein the atomizing assembly comprises the

atomizer.

141. (New) The cartridge of claim 48. wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

142.  (New) The cartridge of claim 48. wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

143.  (New) The cartridge of claim 48. wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

144. (New) The cartridge of claim 48. wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

145. (New) The cartridge of claim 48. further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.
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146.  (New) The cartridge of claim 145, wherein the inlet vent is coupled to the atomizing

chamber air inlet by a conduit.

147. (New) The cartridge of claim 146. wherein the conduit sealably passes through the liquid

IE€SErvoir.

148. (New) The cartridge of claim 48. further comprising the atomization liquid.

149.  (New) The cartridge of claim 50. wherein the liquid reservoir is sealably separated from

the atomizing chamber.

150.  (New) The cartridge of claim 50. wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.

151.  (New) The cartridge of claim 50. wherein the liquid reservoir is not a porous reservoir.

152.  (New) The cartridge of claim 50. wherein the atomizer assembly closes the lower end of

the cartridge housing.

153.  (New) The cartridge of claim 50. wherein the wick comprises a bundle of heat resistant

fibers.

154. (New) The cartridge of claim 50. wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element.

155. (New) The cartridge of claim 50. wherein the first wick end and the second wick end are

outside the atomizing chamber and in contact with the atomization liquid in the liquid reservoir.

156. (New) The cartridge of claim 50. wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

157. (New) The cartridge of claim 50. wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.
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158. (New) The cartridge of claim 50, wherein the atomizing chamber defines an open central

passage, and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

159.  (New) The cartridge of claim 50. wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

160. (New) The cartridge of claim 50. further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

161. (New) The cartridge of claim 160. wherein the inlet vent is coupled to the atomizing

chamber air inlet by a conduit.

162. (New) The cartridge of claim 161. wherein the conduit sealably passes through the liquid

TE€SEervoir.

163.  (New) The cartridge of claim 50. wherein the atomizing assembly comprises the

atomizer.

164. (New) The cartridge of claim 50. further comprising the atomization liquid.

165. (New) The cartridge of claim 52. wherein the liquid reservoir is sealably separated from

the atomizing chamber.

166. (New) The cartridge of claim 52. wherein the atomizer assembly closes the lower end of

the cartridge housing.

167. (New) The cartridge of claim 52. wherein the wick comprises a bundle of heat resistant

fibers.
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168.  (New) The cartridge of claim 52. wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element.

169.  (New) The cartridge of claim 52. wherein the first wick end and the second wick end are

outside the atomizing chamber and in contact with the atomization liquid in the liquid reservoir.

170.  (New) The cartridge of claim 52. wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.

171.  (New) The cartridge of claim 52. wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

172.  (New) The cartridge of claim 52. wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liguid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

173.  (New) The cartridge of claim 52. further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

174.  (New) The cartridge of claim 173, wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

175.  (New) The cartridge of claim 174, wherein the conduit sealably passes through the liquid

IE€SEIVOIr.

176.  (New) The cartridge of claim 52. further comprising the atomization liquid.

177.  (New) The cartridge of claim 54. wherein the liquid reservoir is sealably separated from

the atomizing chamber.

178. (New) The cartridge of claim 54. wherein the liquid reservoir is partially defined between

the interior of the cartridge housing and the chimney.
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179.  (New) The cartridge of claim 54, further comprising a resilient seal disposed between an

exterior of the chimney and the interior of the housing, the resilient seal sealing an upper end of
the liquid reservoir and locating the chimney within the cartridge housing.

180. (New) The cartridge of claim 54, wherein the liquid reservoir is not a porous reservoir.

181. (New) The cartridge of claim 54. wherein the liquid reservoir comprises a clear or

translucent window to an exterior of the cartridge housing, the clear or translucent window

allowing visual determination of a liquid level within the liquid reservoir.

182.  (New) The cartridge of claim 54. further comprising an atomizer assembly comprising

the atomizer, the atomizer assembly closing the lower end of the cartridge housing.

183. (New) The cartridge of claim 54. wherein the wick comprises a bundle of heat resistant

fibers.

184. (New) The cartridge of claim 54. wherein the wick comprises a first wick end passing

through the first wick aperture and a second wick end passing through the second wick aperture.

185. (New) The cartridge of claim 184. wherein a middle part of the wick is positioned to be

heated by the resistive heating element when current passes through the resistive heating

element, and wherein the first wick end and the second wick end are outside the atomizing

chamber and in contact with the atomization liquid in the liquid reservoir.

186. (New) The cartridge of claim 184. further comprising an atomizing assembly engaged

with the atomizing chamber, the atomizing assembly having a pair of semicircular recesses

formed therein, the pair of semicircular recesses aligning cooperatively with the first wick
aperture and the second wick aperture of the atomizing chamber to result in opposed circular

apertures through which the first wick end and the second wick end pass with a compressive fit.

187. (New) The cartridge of claim 186. wherein the atomizing assembly comprises the

atomizer.

188. (New) The cartridge of claim 54. wherein the wick is configured to transfer the

atomization liquid by capillarity from the liquid reservoir to the atomizer.
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189. (New) The cartridge of claim 54, wherein the resistive heating element comprises a

coiled nickel-chromium heater through which the wick passes.

190. (New) The cartridge of claim 54. wherein the atomizing chamber defines an open central

passage., and wherein the wick passes through the open central passage between the wick

apertures at opposite sides of the atomizing chamber.

191.  (New) The cartridge of claim 54, wherein the atomizing chamber comprises an open

atomization chamber, and wherein the wick causes capillarity-driven transfer of the atomization

liquid from the liquid reservoir to the open atomization chamber in a controlled manner without

flooding the open atomization chamber.

192.  (New) The cartridge of claim 54, further comprising:

an inlet vent formed on the exterior of the cartridge housing and coupled to deliver air to

the atomizing chamber air inlet.

193.  (New) The cartridge of claim 192. wherein the inlet vent is coupled to the atomizin

chamber air inlet by a conduit.

194.  (New) The cartridge of claim 193. wherein the conduit sealably passes through the liquid

TE€SEervolr.

195.  (New) The cartridge of claim 54. further comprising the atomization liquid.

196. (New) An electronic cigarette comprising:

a power supply portion comprising the battery; and

the cartridge of claim 45, the cartridge configured for separable attachment to the power

supply portion.

31

NJOY Exhibit 1002.1069



Application No. 16/359,938
Supplemental Response

REMARKS

This supplemental response is being submitted to correct the lack of antecedent basis for
“the bundle of heat resistant fibers,” as recited in claims 12 and 13. As discussed with Examiner
Torres Velazquez on January 26, 2022, claims 12 and 13 are each further amended as indicated
above to recite “wherein said wick comprises a bundle of heat resistant fibers, and” starting at
line 9 and 12, respectively. Support for these amendments can be found throughout the
specification and drawings, for example, in original claim 11 of U.S. Patent No. 9,596,887 for
which this reissue application is based on. No new matter has been added. Reconsideration is

respectfully requested.

The Examiner is encouraged to telephone the undersigned attorney for Applicant if such

communication is deemed to expedite prosecution of this application.

All fees due are believed to be paid. The Director is hereby authorized to charge any
deficiency in the fees filed, asserted to be filed or which should have been filed herewith to our
Deposit Account No. 50-0311, Reference No.: 16/359,938, from which the undersigned is

authorized to draw.

Dated: January 27, 2022 Respectfully submitted,

Electronic signature: /Elissa M. Kingsland/
Elissa M. Kingsland
Registration No.: 63,259
MINTZ LEVIN COHN FERRIS GLOVSKY
AND POPEO, P.C.
One Financial Center
Boston, Massachusetts 02111
(617) 542-6000
Attorney for Applicant
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
148514 7590 02/09/2022
Mintz/JUUL TORRES VELAZQUEZ, NORCA LIZ
One Financial Center
Boston, MA 02111 | ART UNIT PAPER NUMBER |
3991
DATE MAILED: 02/09/2022
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/359,938 03/20/2019 Kyle D. Newton 62210-492RI1US 6916

TITLE OF INVENTION: ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/09/2022

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.
If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed. If an equivalent of Part B is filed, a request to reapply a previously paid issue fee must be
clearly made, and delays in processing may occur due to the difficulty in recognizing the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at
www.uspto.gov/PatentMaintenanceFees.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.
Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

148514 7590 02/09/2022 Certificate of Mailing or Transmission
Mintz/JUUL I hereby certify that this Fee(s) Transmittal is being deposited with the United
K . States Postal Service with sufficient postage for first class mail in an envelope
One Financial Center addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Boston. MA 02111 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.
(Typed or printed name)|
(Signature)
(Date)|
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/359,938 03/20/2019 Kyle D. Newton 62210-492RI1US 6916
TITLE OF INVENTION: ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/09/2022

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
TORRES VELAZQUEZ, NORCA LIZ 3991 131-273000
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of 4 single firm (having as 2 member 2

registered attorney or agent) and the names of up to 2

Q- W . N . 2 registered patent attorneys or agents. If no name is
Fee Address" indication (or "Fee Address" Indication form PTO/ listed, no name will be printed.

AIA/47 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

|95}

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : () Individual [ Corporation or other private group entity (] Government

4a. Fees submitted: (Jssue Fee [JPublication Fee (if required) [JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

[ Electronic Payment via EFS-Web [ Enclosed check [ Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29
M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/359,938 03/20/2019 Kyle D. Newton 62210-492RI1US 6916
| EXAMINER |
148514 7590 02/09/2022
Mintz/JUUL TORRES VELAZQUEZ, NORCA LIZ
One Financial Center
UN APER NUMBER
Boston, MA 02111 | ART UNIT PAPER NUMB |

3991

DATE MAILED: 02/09/2022

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent." See 35 U.S.C. 251. Accordingly, the above-
identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C. 154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public inspection or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
B . 16/359,938 Newton, Kyle D.
Notice of Allowability Examiner ArtUnit | AlA (FITF) Status
NORCA L TORRES VELAZQUEZ | 3991 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderce address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.4 This communication is responsive to 12/29/2021 and 01/27/2022.
(3 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.(J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3.4 The allowed claim(s) is/are 1-10 and 12-196 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) Al b) J Some*  ¢) [J None of the:
1. (J Certified copies of the priority documents have been received.
2. (J Certified copies of the priority documents have been received in Application No.
3. (J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.J CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

(O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. J Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.03 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material .
4. Interview Summary (PTO-413),
Paper No./Mail Date.

/Norca L. Torres Velazquez/ /Jean C. Witz/ Supervisor /Alan Diamond/
Patent Reex Specialist, Art Unit 3991 Patent Reexam Spec., CRU 3991

U.S. Patent and Trademark Office )
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20220128
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Application No. Applicant(s)
16/359,938 Newton, Kyle D.
. s . i A AlA (First | t P
Examiner-initiated Interview Summary ﬁg:g:e: TORRES U:it to Fi(le;r;ta?:: " "9
VELAZQUEZ 3991 | Yes 1of1

NORCA L TORRES VELAZQUEZ Primary Examiner Telephonic
Elissa M. Kingsland Attorney

Date of Interview: 26 January 2022

Issues Discussed:

35U.8.C. 112

Called the attomey regarding lack of antecedent basis for "the bundle of heat resistant fibers" on claims
12 and 13 in the amendment filed 12/29/2021.

/Norca L. Torres Velazquez/
Patent Reex Specialist, Art Unit 3991

Applicant is reminded that a complete written statement as to the substance of the interview must be made of record in
the application file. It is the applicants responsibility to provide the written statement, unless the interview was initiated
by the Examiner and the Examiner has indicated that a written summary will be provided. See MPEP 713.04

Please further see:

MPEP 713.04

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews, paragraph (b)

37 CFR § 1.2 Business to be transacted in writing

Applicant recordation instructions:|t is not necessary for applicant to provide a separate record of the substance of interview.

Examiner recordation instructions: Examiners must summarize the substance of any interview of record. A complete
and proper recordation of the substance of an interview should include the items listed in MPEP 713.04 for complete
and proper recordation including the identification of the general thrust of each argument or issue discussed, a general
indication of any other pertinent matters discussed regarding patentability and the general results or outcome of the
interview, to include an indication as to whether or not agreement was reached on the issues raised.

U.S. Patent and Trademark Office
PTOL-413/413b (Rev. Oct. 2019) Interview Summary Paper No. 20220128

NJOY Exhibit 1002.1079



Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 16/359.938 Newton, Kyle D.
T s
NORCA L TORRES VELAZQUEZ 3991
CPC - Searched*
Symbol Date Examiner
A61M15/06 B01D19/0047 B0O5B7/1693 A24B15/167 05/27/2020 NT
A24C5/12 A24F47/00 A24F47/002 05/27/2020 NT
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.
Search Notes
Search Notes Date Examiner
Inventor's name search; assignee name search 05/27/2020 nt
reviewed prosecution of 14/219,426 and parent cases: 13/955,153 nt
13/157 024 05/27/2020
EAST texisearch 05/27/2020 nt
updated textsearch SEARCH (attached) 12/31/2020 nt
considered IDS 7/14/21 08/31/2021 nt
textsearch SEARCH 08/31/2021 nt
updated SEARCH & checked support for new claims and proper ant. 01/28/2022 NT
basis
INT/

Patent Reex Specialist, Art Unit 3991

U.S. Patent and Trademark Office
Page 1 of 2

Part of Paper No.: 20220128
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Application/Control No. Applicant(s)/Patent Under Reexamination
Search Nofes 16/359.938 Newton, Kyle D.
T s
NORCA L TORRES VELAZQUEZ 3991
Interference Search
US Class/CPC US Subclass/CPC Group Date Examiner
Symbol
A61M 15/06 01/28/2022 NT
B01D 19/0047 01/28/2022 NT
B0O5B 7/1693 01/28/2022 NT
A24B 15/167 01/28/2022 NT
A24C 5/12 01/28/2022 NT
A24F 47/00 47/002 01/28/2022 NT
INT/

Patent Reex Specialist, Art Unit 3991

U.S. Patent and Trademark Office

Page 2 of 2

Part of Paper No.: 20220128
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 16359 938 Newton, Kyle D.
H “ “m “‘ Examiner Art Unit
NORCA L TORRES VELAZQUEZ | 3991

CPC

Symbol Type Version

A24F 44 F 2020-01-01

A24F 485 | 2020-01-01

A24F 42 | 2020-01-01

AG1M 06 | 2013-01-01

A24F 10 A 2020-01-01

CPC Combination Sets

Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

(Assistant Examiner) (Date) 195

/Norca L. Torres Velazquez/ 28 January 2022 ) . —
Patent Reex Specialist, Art Unit 3991 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 7
U.S. Patent and Trademark Office Part of Paper No.: 20220128

Page 1 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | 16359 938 Newton, Kyle D.

H “ “m “‘ Examiner Art Unit
NORCA L TORRES VELAZQUEZ 3991

INTERNATIONAL CLASSIFICATION
CLAIMED

A24F40/44
A24F40/485
A24F40/42
AB1M15/06
A24F40/10

NON-CLAIMED

US ORIGINAL CLASSIFICATION
CLASS SUBCLASS

CROSS REFERENCES(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)

NONE
Total Claims Allowed:
(Assistant Examiner) (Date) 195
/Norca L. Torres Velazquez/ 28 January 2022 ) . —
Patent Reex Specialist, Art Unit 3991 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 7
U.S. Patent and Trademark Office Part of Paper No.: 20220128

Page 2 of 3
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | 16359 938 Newton, Kyle D.
H “ “m “‘ Examiner Art Unit
NORCA L TORRES VELAZQUEZ | 3991

Claims renumbered in the same order as presented by applicant 3 CPA T.D. O R147
CLAIMS

Final |Original|Final OriginallFinaI Original|Final |Original|Final OriginallFinaI

Original|[Final |Original|Final |Original

NONE

Total Claims Allowed:
(Assistant Examiner)

(Date) 195
/Norca L. Torres Velazquez/ 28 January 2022 ) . —
Patent Reex Specialist, Art Unit 3991 O.G. Print Claim(s) | O.G. Print Figure
(Primary Examiner) (Date) 1 7
U.S. Patent and Trademark Office

Part of Paper No.: 20220128

Page 3 of 3
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Application No. Art Unit
United States Patent And Trademark ppiication o

Office 16/359,938 3991

Examiner AlA Status
Reissue Terminal Disclaimer

Review Form

NORCA L TORRES VELAZQUEZ Yes

Original Patent Number of
Patent to be Reissued is: 9596887

(Consult with SPRS)

Is there a terminal disclaimer filed and accepted during the prosecution of (i) the current reissue application, (ii) the
underlying patent, and/or (iii) reexamination proceeding(s) of the underlying patent?

“+NO

¥ YES (Complete the rest of the form)

The reissue patent is subject to Terminal Disclaimer(s) that was/were:

filed and accepted (DISQ or DISQ.E.FILE) during the prosecution of the current reissue application.
(Enter terminal disclaimer(s) filing date(s) below).

1. 07 December 2021 2. 3.

The underlying patent of the current reissue application is subject to Terminal Disclaimer(s)
that was/were:

accepted (DISQ or DISQ.E.FILE) and of record in the prosecution of the underlying patent and/or reexamination
procceeding(s) of the underlying patent. (Enter application/control no(s) and terminal disclaimer(s) filing date(s)
below).

1. 14/219,426 07 October 2016 2. 3.

U.S. Patent and Trademark Office Last revised: 12/2016
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits Search Query DBs Default Plurals British ITime Stamp
Operator Equivalents
L1 1 ("9596887").PN. (US-PGPUB; USPAT,; |OR OFF OFF 2020/05/12
USOCR) 10:10 AM
L2 1 L1 and aerosol (US-PGPUB; USPAT) [OR OFF OFF 2020/05/12
10:36 AM
L3 1 L1 and porous (US-PGPUB; USPAT) |OR OFF OFF 2020/05/112
10:41 AM
L4 1 L1 and reservoir (US-PGPUB; USPAT) [OR OFF OFF 2020/05/12
10:42 AM
L5 2247 (A61M15/06).cpc. (US-PGPUB; USPAT) |OR OFF OFF 2020/05112
11:35 AM
L6 367 b01d19/0047.cpc. (US-PGPUB; USPAT) |OR OFF OFF 2020/05/12
11:36 AM
L7 108 b05b7/1693.cpc. (US-PGPUB; USPAT) |OR OFF OFF 2020/05112
11:36 AM
L8 0 a24b15-167 .cpc. (US-PGPUB; USPAT) |OR OFF OFF 2020/05/12
11:43 AM
L9 471 a24b15/167.cpc. (US-PGPUB; USPAT) |OR OFF OFF 2020/05/112
11:43 AM
L10 15 a24c5/12.cpc. (US-PGPUB; USPAT) |OR OFF OFF 2020/05/12
11:44 AM
L11 2247 a61m15/06.cpc. (US-PGPUB; USPAT) [OR OFF OFF 2020/05/12
11:45 AM
L12 3975 (electronic adj cigarette) [ (US-PGPUB; USPAT) [OR OFF OFF 2020/05/12
11:46 AM
L13 1266 L12 and atomizing (US-PGPUB; USPAT) [OR OFF OFF 2020/05/12
11:46 AM
L14 586 a24f47/00.cpc. (US-PGPUB; USPAT) |OR OFF OFF 2020/05/12
11:55 AM
L15 903 a24f47/002.cpc. (US-PGPUB; USPAT) [OR OFF OFF 2020/05/12
11:55 AM
L16 586 a24f47/00.cpc. (US-PGPUB; USPAT) |OR OFF OFF 2020/05112
11:56 AM
L18 32 juul.as. (US-PGPUB; USPAT) [OR OFF OFF 2020/05/12
12:13 PM
L20 30 juul.as. same labs.as. |(US-PGPUB; USPAT) |OR OFF OFF 2020/05112
12:14 PM
L21 18 kyle.in. same newton.in. [ (US-PGPUB; USPAT) [OR OFF OFF 2020/05/12
12:18 PM
L22 1 ("20140334804").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05112
USOCR) 12:25 PM
L23 1 ("20130292620").PN. [(US-PGPUB; USPAT; [OR OFF OFF 2020/05/12
USOCR) 12:27 PM
L24 1 ("20130319407").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/112
USOCR) 12:27 PM
L25 2 (("20110011396") or (US-PGPUB; USPAT,; |OR OFF OFF 2020/05/12
("20110277756").PN. [USOCR) 12:30 PM
01/28/2022 11:27:01 AM Page 1 of 12
Workspace: 16359938 NT
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L26 1 ("9596887").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/18
USOCR) 10:41 AM

L27 1 L26 and wick (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
10:41 AM

L28 1 ("20110011396").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/18
USOCR) 10:44 AM

L29 1 L28 and capillary (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
10:44 AM

L30 1 ("9596887").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/18
USOCR) 11:50 AM

L31 1 L30 and AEROSOL (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
11:50 AM

L32 1 ("9596887").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/18
USOCR) 02:18 PM

L33 1 L32 and air (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
02:18 PM

L34 1 ("20110011396").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/18
USOCR) 02:18 PM

L35 0 L34 and air (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
02:18 PM

L36 0 L34 and inlet (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
02:18 PM

L37 1 L32 and heating (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
02:51 PM

L38 1 L34 and heating (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
02:58 PM

L39 0 L34 and (refill (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
removable) 03:52 PM

L40 0 L34 and fill (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
03:53 PM

L41 0 L34 and add (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
03:53 PM

L42 1 L34 and liquid (US-PGPUB; USPAT) |OR OFF OFF 2020/05/18
03:54 PM

L43 1 ("20110011396").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/19
USOCR) 08:29 AM

L44 0 L43 and seal (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
08:29 AM

L45 0 L43 and sealed (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
08:29 AM

L46 1 ("9596887").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/19
USOCR) 10:37 AM

L47 1 L46 and sealed (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
10:37 AM

L48 1 L46 and seal (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
10:38 AM

L49 1 ("9596887").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/19
USOCR) 03:07 PM

L50 1 L49 and circular (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
03:07 PM

01/28/2022 11:27:01 AM Page 2 of 12
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L51 0 L49 and slot (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
03:10 PM

L52 0 L49 and curved (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
03:10 PM

L53 1 L49 and end (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
03:10 PM

L54 0 L49 and width (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
03:11 PM

L55 1 L49 and (seal sealed) |(US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
03:15 PM

L56 1 L49 and (cylindrical (US-PGPUB; USPAT) |OR OFF OFF 2020/05/19
cylinder) 03:20 PM

L57 1 ("20110303231").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/20
USOCR) 09:25 AM

L58 1 ("9596887").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/20
USOCR) 10:49 AM

L59 1 L58 and cartridge (US-PGPUB; USPAT) |OR OFF OFF 2020/05/20
10:49 AM

L60 1 ("9596887").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/20
USOCR) 12:14 PM

L61 1 L60 and mouthpiece (US-PGPUB; USPAT) |OR OFF OFF 2020/05/20
12:14 PM

L62 1 ("9596887").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/20
USOCR) 02:10 PM

L63 0 L62 and (fixed width (US-PGPUB; USPAT) |OR OFF OFF 2020/05/20
slot) 02:10 PM

L64 1 L62 and porous (US-PGPUB; USPAT) |OR OFF OFF 2020/05/20
02:30 PM

L65 1 ("20110011396").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/21
USOCR) 08:51 AM

L66 0 L65 and air (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
08:52 AM

L67 1 L65 and airflow (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
08:53 AM

L68 1 ("20110011396").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/21
USOCR) 11:03 AM

L69 0 L68 and vent (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
11:03 AM

L70 4006 (electronic adj cigarette) | (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
01:03 PM

L71 1172 L70 and wick (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
01:03 PM

L72 899 L71 and mouthpiece (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
01:03 PM

L73 485 L72 and (air adj inlet) (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
01:04 PM

L74 256 L73 and (liquid adj (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
reservoir) 01:04 PM

L75 651 L70 and (liquid adj (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
reservoir) 01:07 PM

01/28/2022 11:27:01 AM Page 3 of 12
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L76 440 L75 and wick (US-PGPUB; USPAT) |OR OFF OFF 2020/05/21
01:07 PM

L77 1 ("20140209105").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/21
USOCR) 01:58 PM

L78 1 ("20130228191").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/21
USOCR) 02:49 PM

L79 1 ("20120111347").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/21
USOCR) 02:51 PM

L80 1 ("20120111347").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/22
USOCR) 08:44 AM

L81 0 L80 and refill (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
09:33 AM

L82 1 L80 and liquid (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
09:34 AM

L83 0 L82 and cap (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
09:34 AM

L84 18 newton.in. same kyle.in. | (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
10:53 AM

L85 16 newton.in. same kyle.in. | (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
same d.in. 10:54 AM

L86 1 ("8528569").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/22

USOCR) 10:56 AM

L87 1 ("20130228191").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/22

USOCR) 11:03 AM
L88 1 ("8707965").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/22
USOCR) 11:24 AM
L89 4 (("20120111347") or (US-PGPUB; USPAT; |OR ON ON 2020/05/22
("20140209105") or USOCR) 12:30 PM
("20130081642") or
("20110011396")).PN.
L90 4 L89 and (suction (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
atomizer heater 12:30 PM
heating)
L91 1 L89 and (suction) and | (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
(atomizer heater 12:32 PM
heating)
L92 1 L89 and (suction) same |(US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
(atomizer heater 12:32 PM
heating)
L93 4 "200910108807.6" (US-PGPUB; USPAT; |OR OFF OFF 2020/05/22
EPO; JPO; 01:58 PM
DERWENT)

L94 3 robert.in. same safari.in.|(US-PGPUB; USPAT; |OR OFF OFF 2020/05/22
EPO; JPO; 02:09 PM
DERWENT)

L95 924 (electronic same (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
cigarette) and window 02:22 PM

L96 203 L95 and wick (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22

02:22 PM

L97 187 L96 and (mouthpiece (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
cap) 02:22 PM

01/28/2022 11:27:01 AM Page 4 of 12
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L98 182 L96 and mouthpiece (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22
02:22 PM

L99 5 (("2009009534") or (US-PGPUB; USPAT; |OR OFF OFF 2020/05/22
("6155268") or USOCR) 02:32 PM
("2057353") or
("3431393")).PN.

L100 1 L99 and window (US-PGPUB; USPAT) |OR OFF OFF 2020/05/22

02:39 PM

L101 1 ("6155268").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/26

USOCR) 10:42 AM

L102 1 L101 and (bundled (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26
fibers) 10:43 AM

L103 0 L101 and (fiber) (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26

10:43 AM
L104 0 L101 and fiberglass (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26
10:43 AM

L105 1 L101 and pore (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26
10:44 AM

L106 0 L101 and indidentally | (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26
11:45 AM

L107 1 L101 and incidentally (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26
11:46 AM

L108 0 L101 and CIGARETTE |(US-PGPUB; USPAT) |OR OFF OFF 2020/05/26
11:49 AM

L109 1 ("6155268").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/26
USOCR) 02:33 PM

L110 1 L109 and (capillarity (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26
capillary) 02:33 PM

L111 1 L109 and liquid (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26

03:48 PM

L112 1 L109 and (negative (US-PGPUB; USPAT) |OR OFF OFF 2020/05/26
pressure) 04:30 PM

L114 1 ("20120111347").PN. (US-PGPUB; USPAT; |OR OFF OFF 2020/05/28

USOCR) 09:52 AM

L115 784 (electronic near4 (US-PGPUB; USPAT; |OR ON ON 2020/12/28
cigarette) AND ((wick [DERWENT) 11:14 AM
wicking) SAME fibers)

L116 765 (electronic near4 (US-PGPUB; USPAT) |OR ON ON 2020/12/28
cigarette) AND ((wick 11:14 AM
wicking) SAME fibers)

L117 0 L116 AND (bundle (US-PGPUB; USPAT) |OR ON ON 2020/12/28
SAME fiber SAME heat- 11:15 AM
resistant)

L118 0 L116 AND (bundle (US-PGPUB; USPAT) |OR ON ON 2020/12/28
WITH fiber WITH heat- 11:15 AM
resistant)

L119 14 L116 AND (fiber WITH |(US-PGPUB; USPAT) |OR ON ON 2020/12/28
heat-resistant) 11:15 AM

L120 14 L119 (US-PGPUB; USPAT) |OR ON ON 2020/12/28

11:15 AM
01/28/2022 11:27:01 AM Page 5 of 12

Workspace: 16359938

NT

NJOY Exhibit 1002.1090




L121 14 L120 (US-PGPUB; USPAT) |OR ON ON 2020/12/28
11:16 AM

L122 0 L116 SAME (fiber WITH|(US-PGPUB; USPAT) |OR ON ON 2020/12/28
heat-resistant) 11:20 AM

L123 38 (electronic near4 (US-PGPUB; USPAT) |OR ON ON 2020/12/28
cigarette) AND 11:20 AM
(heat$resistant SAME
fibers)

L124 38 (electronic near4 (US-PGPUB; USPAT) |OR ON ON 2020/12/28
cigarette) AND 11:27 AM
(heat$resistant SAME
fibers)

L125 38 L123 (US-PGPUB; USPAT) |OR ON ON 2020/12/28

11:27 AM

L126 1 "20110011396".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28

11:29 AM
L127 1 "6155268".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
11:29 AM

L128 0 (L127 OR L126 ) AND |(US-PGPUB; USPAT) |OR ON ON 2020/12/28
(aramid fluorocarbon 11:31 AM
sulfide melamine
polyimide carbon glass)

L129 0 L126 AND (aramid (US-PGPUB; USPAT) |OR ON ON 2020/12/28
fluorocarbon sulfide 11:31 AM
melamine polyimide
carbon glass)

L130 0 L127 AND (aramid (US-PGPUB; USPAT) |OR ON ON 2020/12/28
fluorocarbon sulfide 11:32 AM
melamine polyimide
carbon glass)

L131 39339 wick AND (aramid (US-PGPUB; USPAT) |OR ON ON 2020/12/28
fluorocarbon sulfide 11:32 AM
melamine polyimide
carbon glass)

L132 7234 L131 AND (cigarette (US-PGPUB; USPAT) |OR ON ON 2020/12/28
OR cartridge) 11:32 AM

L133 1272 L132 AND (electronic | (US-PGPUB; USPAT) |OR ON ON 2020/12/28
near3 cigarette) 11:33 AM

L134 377 L133 AND (heat NEAR |(US-PGPUB; USPAT) |OR ON ON 2020/12/28
4 resistant) 11:33 AM

L135 173 L134 AND atomizer (US-PGPUB; USPAT) |OR ON ON 2020/12/28

11:33 AM

L137 1 "7726320".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28

12:03 PM
L139 1 "8528569".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:09 PM
L140 1 "20050016550".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:09 PM
L141 1 "20050172976".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:09 PM
L142 1 "20060196518".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:09 PM
01/28/2022 11:27:01 AM Page 6 of 12
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L143 1 "20070267031".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:10 PM
L144 1 "20090095311".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:10 PM
L145 1 "20100031967".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:10 PM
L146 1 "20110011396".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:10 PM
L147 1 "20110303231".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:10 PM
L148 1 "20120111347".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
12:11 PM

L156 11 L137 L139 L140 L141 | (US-PGPUB; USPAT) |OR ON ON 2020/12/28
L142 L143 L144 L145 12:15 PM
L146 L147 L148

L158 2 L156 AND (heat (US-PGPUB; USPAT) |OR ON ON 2020/12/28
NEARA4 resistant) 12:16 PM

L159 2 L131 AND L156 (US-PGPUB; USPAT) |OR ON ON 2020/12/28

12:16 PM

L160 1 "20140060554".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28

01:04 PM

L161 1 L160 AND (aramid (US-PGPUB; USPAT) |OR ON ON 2020/12/28
fluorocarbon sulfide 01:05 PM
melamine polyimide
carbon glass)

L162 43 william.in. SAME (US-PGPUB; USPAT; |OR ON ON 2020/12/28
robert.in. SAME EPO; DERWENT) 01:07 PM
collett.in.

L163 37 L162 AND (aramid (US-PGPUB; USPAT; |OR ON ON 2020/12/28
fluorocarbon sulfide EPO; DERWENT) 01:08 PM
melamine polyimide
carbon glass)

L164 22 L156 (US-PGPUB; USPAT; |OR ON ON 2020/12/28

EPO; DERWENT) 01:11 PM

L165 1 "8528569".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28

01:12 PM
L166 1 "8707965".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/28
01:12 PM

L167 1 (L1660r L165) AND (US-PGPUB; USPAT; |OR ON ON 2020/12/28
(aramid fluorocarbon EPO; DERWENT) 01:13 PM
sulfide melamine
polyimide carbon glass)

L168 11 L156 AND fibers (US-PGPUB; USPAT; |OR ON ON 2020/12/28

EPO; DERWENT) 01:14 PM

L169 4 WO-2010091593-a1 (US-PGPUB; USPAT; |OR ON ON 2020/12/28

USOCR; FIT (AU, AP, 01:19 PM
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
01/28/2022 11:27:01 AM Page 7 of 12
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L170 3 cn-201379072-y (US-PGPUB; USPAT; |OR ON ON 2020/12/28
USOCR; FIT (AP, AT, 01:20 PM
AU, CA, CH, CN, DD,
DE, EA, EP, ES, FR,
GB, JP, KR, OA, RU,
SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
L171 1 "20140060554".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/29
10:51 AM
L172 1 L171 AND wick (US-PGPUB; USPAT) |OR ON ON 2020/12/29
10:52 AM
L173 0 L171 AND bundle (US-PGPUB; USPAT) |OR ON ON 2020/12/29
10:53 AM
L174 1 L171 AND bundled (US-PGPUB; USPAT) |OR ON ON 2020/12/29
10:53 AM
L175 1 L172 (US-PGPUB; USPAT) |OR ON ON 2020/12/29
10:53 AM

L176 2 L171 AND (aramid (US-PGPUB; USPAT; |OR ON ON 2020/12/29
fluorocarbon sulfide EPO; DERWENT) 10:59 AM
melamine polyimide
carbon glass)

L177 1 L171 AND air ADJ (US-PGPUB; USPAT; |OR ON ON 2020/12/29
intake EPO; DERWENT) 12:55 PM

L178 0 "6155268".pn. AND (US-PGPUB; USPAT) |OR ON ON 2020/12/29
bundles 02:24 PM

L179 0 "6155268".pn. AND (US-PGPUB; USPAT) |OR ON ON 2020/12/29
bundle 02:24 PM

L180 1 "6155268".pn. AND (US-PGPUB; USPAT) |OR ON ON 2020/12/29
bundled 02:24 PM

L181 0 L180 AND (aramid (US-PGPUB; USPAT) |OR ON ON 2020/12/29
fluorocarbon sulfide 02:25 PM
melamine polyimide
carbon glass)

L182 0 "6155268".pn. AND (US-PGPUB; USPAT) |OR ON ON 2020/12/29
(aramid fluorocarbon 02:25 PM
sulfide melamine
polyimide carbon glass)

L184 1 "20120111347".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/29

02:40 PM

L185 1 L184 AND (liquid ADJ |(US-PGPUB; USPAT) |OR ON ON 2020/12/29
storage) 02:41 PM

L186 1 L184 AND (heat (US-PGPUB; USPAT) |OR ON ON 2020/12/29
resistant) 02:53 PM

L187 28 (heat near2 resistant (US-PGPUB; USPAT) |OR ON ON 2020/12/29
near2 fibers) AND 02:56 PM
(cigarette near3
electronic)

L188 96 (heat near2 resistant (US-PGPUB; USPAT) |OR ON ON 2020/12/29
near2 fibers) AND 02:57 PM
(cigarette)

L189 68 L188 NOT L187 (US-PGPUB; USPAT) |OR ON ON 2020/12/29

01/28/2022 11:27:01 AM Page 8 of 12
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02:57 PM
L190 1 "8528569".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/30
09:31 AM
L192 1 L191 AND housing (US-PGPUB; USPAT) |OR ON ON 2020/12/30
11:45 AM
L193 1 "9596887".pn. (US-PGPUB; USPAT) |OR ON ON 2020/12/31
08:35 AM
L194 1 L193 AND (heat (US-PGPUB; USPAT) |OR ON ON 2020/12/31
temperature resistant) 08:35 AM
L195 1 L191 (US-PGPUB; USPAT) |OR OFF OFF 2020/12/31
09:11 AM
L196 1 L190 (US-PGPUB; USPAT) |OR OFF OFF 2020/12/31
09:11 AM
L197 1 "9596887".pn. (US-PGPUB; USPAT) |OR ON ON 2021/01/07
11:05 AM
L198 0 "9596887".pn. AND (air [(US-PGPUB; USPAT) [OR ON ON 2021/01/07
ADJ vent) 11:06 AM
L199 1 "9596887".pn. AND (air [(US-PGPUB; USPAT) [OR ON ON 2021/01/07
OR vent) 11:06 AM
L200 1 "9596887".pn. AND (US-PGPUB; USPAT) |OR ON ON 2021/01/07
conduit 11:12 AM
L201 1 "6155268".pn. (US-PGPUB; USPAT) |OR ON ON 2021/01/07
03:36 PM
L202 1 "6155268".pn. AND (US-PGPUB; USPAT) |OR ON ON 2021/01/07
fibers 03:36 PM
L203 0 "6155268".pn. AND (US-PGPUB; USPAT) |OR ON ON 2021/01/07
fibers AND wick 03:36 PM
L204 1 L202 AND (heat aramid | (US-PGPUB; USPAT) |OR ON ON 2021/01/07
fluorocarbon sulfide 03:38 PM
melamine polyimide
carbon glass fiberglass)
L205 1 L202 AND capillary (US-PGPUB; USPAT) |OR ON ON 2021/01/07
03:38 PM
L206 0 L205 AND cigarette (US-PGPUB; USPAT) |OR ON ON 2021/01/07
03:45 PM
L207 0 L205 AND cigarrete (US-PGPUB; USPAT) |OR ON ON 2021/01/07
03:45 PM
L208 0 L205 AND electronic (US-PGPUB; USPAT) |OR ON ON 2021/01/07
03:45 PM
L209 1 ("9596887").pn. (US-PGPUB; USPAT) |OR ON ON 2021/08/31
09:26 AM
L210 1 ("9596887").pn. AND (US-PGPUB; USPAT) |OR ON ON 2021/08/31
reservoir 09:28 AM
L211 1 ("9596887").pn. AND (US-PGPUB; USPAT) |OR ON ON 2021/08/31
reservoir AND porous 09:35 AM
L212 1 "20110011396" (US-PGPUB) OR ON ON 2021/08/31
09:39 AM
L213 1 ("20110011396").pn. (US-PGPUB) OR ON ON 2021/08/31
09:39 AM
L214 0 ("20110011396").pn. (US-PGPUB) OR ON ON 2021/08/31
01/28/2022 11:27:01 AM Page 9 of 12
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AND liquid AND 09:40 AM
reservoir

("20110011396").pn. (US-PGPUB) OR ON ON 2021/08/31
AND liquid 09:52 AM

L215

—_

L216 110 ("20020043262"|"20020 [(US-PGPUB; USPAT) |OR ON ON 2021/08/31
078951"|"20020088469 01:16 PM
"|"20030226837"|"2004
0050382"|"2005013421
5"|"20070045288"|"200
70074734""200702290
25"|"20070277816"|"20
070283972"|"20080023
003"|"20080029095"|"2
0080257367"|"2008030
2374""20090095287"|"
20090133691"|"200902
72379"|"20090293892"|
"20090302019"|"20100
031968""20100194337
"|"20100200008""2010
0207576"|"2010025327
9"|"20110036346"|"201
10159705""201101923
97"|"20110226266"|"20
110265806"|"20110277
761"|"20110278189"|"2
0110303231"|"2012001
8529"|"20120048266"|"
20120174914"|"201201
99146"|"20120199663"|
"20120223673"|"20120
255546"|"20120312313
"|"20120318882""2012
0325227"|"2013005601
3"|"20130174842"|"201
30220315""201302534
33""20130306084"|"20
130319435"|"20140158
129"|"20140283859"|"2
0170197046"|"3085145
"|"3918451"|"3934117"|"
4171000"|"4745705""4
793365""4811731"|"49
41236"|"4947874"|"494
7875"|"4993436"["5042
509"|"56117482"|"51449
62"|"5261424"|"526932
7"|"5479948"|"5666977"
|"'5682050"|"5865185"|"
6090082"|"6155268"|"6
443146"|"6516796"|"65
32965"|"6708846"|"677
2756""7173222""7318
435"|"7802569"|"79136
88"|"8205622"|"825106
0"|"8365742""8371310"
|"8499766"|"8522776"|"

01/28/2022 11:27:01 AM Page 10 of 12
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L217

L218

L219

L220

L221

L222

L223

L224

L225

L226

L227

L228

L229

L230

L231

L232

L233

L234

37

110

7415

2923

2807

1184

35

7614

55

8752545"|"8869792"|"8
893726""8899240"|"89
78663"|"8991402"|"907
2321"|"9095175"|"9277
768"|"9315890"|"93455
41"|"9420829"|"950427
9"|"9555203"|"9743691"
['9801413"|"9814263"|"
9844234"|"9974743""9
999250"|"D590990").PN

L216 AND (tank
reservoir)

L216
("20110303231").pn.
("9926464").pn.

("9926464").pn. AND
(inorganic amine)

L1 AND nickel

L1 AND chamber
L1 AND coupler
L1 AND resistive
L1 AND power

L1 AND power AND
battery

electronic near3
cigarette

L228 AND (wick
aperture)

L229 AND (liquid
reservoir)

L229 AND (liquid near2
reservoir)

(L228 AND (wick near2
aperture))

(A24F40/44 OR
A24F40/42 OR

A24F40/485 OR
A61M15/06 OR
A24F40/10).cpc.

((((A24F40/44 OR
A24F40/42 OR
A24F40/485 OR
A61M15/06 OR

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, CA, CH, CN, DD,
DE, EA, EP, ES, FR,

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

OFF

ON

2021/08/31
01:17 PM

2021/08/31
01:23 PM

2021/08/31
01:34 PM

2021/08/31
01:53 PM

2021/08/31
01:54 PM

2022/01/26
01:56 PM

2022/01/26
01:58 PM

2022/01/26
02:17 PM

2022/01/26
02:30 PM

2022/01/26
02:55 PM

2022/01/26
02:56 PM

2022/01/26
03:59 PM

2022/01/26
04:00 PM

2022/01/26
04:00 PM

2022/01/26
04:00 PM

2022/01/26
04:00 PM

2022/01/28
10:55 AM

2022/01/28
11:18 AM

01/28/2022 11:27:01 AM
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A24F40/10).cpc.) AND ([GB, JP, KR, OA, RU,
(wick ADJ aperture))) [SU, WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)
PE2E SEARCH - Search History (Interference)
Ref # Hits Search Query DBs Default Plurals British Time Stamp
Operator Equivalents
N1 7614 (A24F40/44 OR (US-PGPUB; USPAT) |OR OFF OFF 2022/01/28
A24F40/42 OR 10:56 AM
A24F40/485 OR
A61M15/06 OR
A24F40/10).cpc.
N2 5920 N1 AND cigarette (US-PGPUB; USPAT) |OR OFF OFF 2022/01/28
11:06 AM
N3 2727 N1 AND cigarette AND |(US-PGPUB; USPAT) |OR OFF OFF 2022/01/28
wick 11:07 AM
N4 17 N3 AND (wick ADJ (US-PGPUB; USPAT) |OR OFF OFF 2022/01/28
aperture) 11:07 AM

01/28/2022 11:27:01 AM

Workspace: 16359938

Page 12 of 12

NT

NJOY Exhibit 1002.1097




Bibliographic Data

Application No: 16/359 . 938

Foreign Priority claimed:
35 USC 119 (a-d) conditions met:
Verified and Acknowledged:

O Yes
D Yes

@No
No

D Met After Allowance

|/N0rca L. Torres Velazquez/ | |

Examiner's Signature

Initials

Title: |ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR
FILING or 371(c) DATE  |CLASS GROUP ART UNIT ATTORNEY DOCKET NO.
03/20/2019 131 3991 62210-492R11US
RULE

APPLICANTS

Juul Labs, Inc., San Francisco, CA,

INVENTORS

Kyle D. Newton, Southlake, TX, UNITED STATES

CONTINUING DATA

This application is a REI of 14219426 03/19/2014 PAT 9596887
14219426 is a CON of 13955153 07/31/2013 PAT 8707965
13955153 is a CON of 13157024 06/28/2011 PAT 8528569

FOREIGN APPLICATIONS

IF REQUIRED, FOREIGN LICENSE GRANTED**

03/21/2019
STATE OR COUNTRY
UNITED STATES
ADDRESS
Mintz/JUUL

One Financial Center
Boston, MA 02111
UNITED STATES

FILING FEE RECEIVED
$2,580
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To: mintzdocketing@cpaglobal.com,IPDocketingBOS@mintz.com,IPFileroombos@mintz.com
From: PAIR_eOfficeAction@uspto.gov

Cc: PAIR_eOfficeAction@uspto.gov

Subiject: Private PAIR Correspondence Notification for Customer Number 148514

Feb 09, 2022 04:20:21 AM
Dear PAIR Customer:

Mintz/JUUL

One Financial Center
Boston, MA 02111
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 148514 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16359938 NOA 02/09/2022 62210-492RI1US
EXIN 02/09/2022 62210-492RI1US

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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PART B-FEE(S) TRANSMITTAL

Complete and send this form, together with the applicable fee(s), by mail or fax, or via EFS-Web.
By mail, send to: Mail Stop ISSUE FEE By fax, send to: (571) 273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate.
All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless
corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee
notifications.
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must

MINTZ LEVIN COHN FERRIS GLOVSKY AND POPEO, P.C. have its own certificate of mailing or transmission.

3530 Carmel Mountain Road Certificate of Mailing or Transmission

Suite 300 I hereby certify that this Fee(s) Transmittal is being deposited with the United
: : : _ States Postal Service with sufficient postage for first class mail in an envelope

San Dlego’ California 92130-6768 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to

the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.

(Typed or printed name)
(Signature)
(Date)
APPLICATION NO FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO CONFIRMATION NO
16/359,938 03/20/2019 Kyle D. Newton 6916
TITLE OF INVENTION: ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR
APPLN: TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATEDUE
nonprovisional | UNDISCOUNTED $1,200.00 $0.00 $0.00 $1,200.00 05/09/2022
EXAMINER ART UNIT CLASS-SUBCLASS
N. L. Torres Velazquez 3991 131-273000
1. Change of correspondence address or indication of "Fee 2. For printing on the patent front page, list 1 Mintz Levin Cohn Ferris Glovsky
Address” (37 CFR 1.363) (1) The names of up to 3 registered patent attorneys © and Popeo, P.C.
Change of correspondence address (or Change of or agents OR, altenatively, 2
Correspondence Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member ’
|:| “Fee Address” indication (or “Fee Address” Indication aregistered attomey or agent) and the names of
form PTO/SB/47; Rev 03-09 or more recent) up to 2 registered patent attorneys or agents. If 3.
attached. Use of a Customer Number is required. 1o name is listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been
previously recorded, or filed for recordation, as set forthin 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE or COUNTRY)
JUUL Labs, Inc. San Francisco, California
Please check the appropriate assignee category or categories (will not be printed on the patent): ,:| Individual Corporation or other private group entity |:| Government

4a. Fees Submitted: Issue Fee |:| Publication Fee (if required) D Advance Order - # of Copies
4b. Method of Payment (Please first reapply any previously paid fee shown above):

Electronic Payment via EFS-Web l:I Enclosed check l:I Non-electronic payment by credit card (Attach form PTO-2038)
The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 50-0311

5. Change of Entity Status (from status indicated above)
I:I Applicant certifying micro entity status. See 37 CFR 1.29.  NOTE: Absent a valid Certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue fee
payment in the micro entity amount will not be accepted at the risk of application abandonment.

|:| Applicant asserting small entity status. See 37 CFR 1.27. NOTE: If the application was previously under micro entity status, checking this box will be taken as
a notification of loss of entitlement to micro entity status.

|:| Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken as a notification of loss of entitlement to small or micro entity
status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature /Elissa M. Kingsland/ Date May 9, 2022

Typed or printed name Elissa M. Kingsland Registration No. 63,259

PTOL-85 Part B (08-18) Approved for use through 03/31/2023 OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 16359938

Filing Date: 20-Mar-2019

Title of Invention: ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR
First Named Inventor/Applicant Name: Kyle D. Newton

Filer: Elissa Marie Kingsland/Desire' Wells

Attorney Docket Number: 62210-492RINUS

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sul:j;l’g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

REISSUE ISSUE FEE 1511 1 1200 1200
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Description Fee Code Quantity Amount Sull:’-s'l'g(t;\)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200
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Electronic Acknowledgement Receipt

EFS ID: 45659927
Application Number: 16359938
International Application Number:
Confirmation Number: 6916

Title of Invention:

ELECTRONIC CIGARETTE WITH LIQUID RESERVOIR

First Named Inventor/Applicant Name:

Kyle D. Newton

Customer Number:

148514

Filer:

Elissa Marie Kingsland

Filer Authorized By:

Attorney Docket Number: 62210-492RI1US
Receipt Date: 09-MAY-2022
Filing Date: 20-MAR-2019
Time Stamp: 09:36:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type DA

Payment was successfully received in RAM $1200

RAM confirmation Number E202259036360286
Deposit Account 500311

Authorized User

Elissa Kingsland

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

37 CFR 1.16 (National application filing, search, and examination fees)

37 CFR 1.17 (Patent application and reexamination processing fees)
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37 CFR 1.19 (Document supply fees)
37 CFR 1.20 (Post Issuance fees)

File Listing:

Document i . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
153952
62210_492RITUS_Issue_Fee_05)
1 Issue Fee Payment (PTO-85B) - . - - no 1
092022pdf 1607ab2119f271d0139c8c91aed3e4747 b8
4d63e
Warnings:
Information:
37863
2 Fee Worksheet (SB06) fee-info.pdf no 2
29f539416ed22eae16a583cd 3bb57d219b2
2blad
Warnings:
Information:
Total Files Size (in bytes){ 191815

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.l‘SPlO.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/359,938 06/28/2022 REA49114 62210-492RI1US 6916
148514 7590 06/08/2022
Mintz/JUUL

One Financial Center
Boston, MA 02111

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Extension or Adjustment under 35 U.S.C. 154 (b)

A reissue patent is for "the unexpired part of the term of the original patent.” See 35 U.S.C. 251. Accordingly,
the above-identified reissue application is not eligible for Patent Term Extension or Adjustment under 35 U.S.C.
154(b).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should
be directed to the Application Assistance Unit (AAU) of the Office of Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

INVENTORC(S) (Please see PAIR WEB site http://pair.uspto.gov for additional inventors):

Kyle D. Newton, Southlake, TX;

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Juul Labs, Inc., San Francisco, CA, Assignee (with 37 CFR 1.172 Interest);

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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To: mintzdocketing@cpaglobal.com,IPDocketingBOS@mintz.com,IPFileroombos@mintz.com
From: PAIR_eOfficeAction@uspto.gov

Cc: PAIR_eOfficeAction@uspto.gov

Subiject: Private PAIR Correspondence Notification for Customer Number 148514

Jun 09, 2022 05:25:18 AM
Dear PAIR Customer:

Mintz/JUUL

One Financial Center
Boston, MA 02111
UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 148514 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
16359938 ISSUE.NTF 06/08/2022 62210-492RI1US

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action' on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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