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(87) Abstract

A brush cleaning unit (27) for a heater fixture (21) of a smoking device includes a holder such as a tube (29) wherein the heater
fixture can be washed with a liquid by a movable brush (39). The tube can include first and second ends (31 and 33), a portion of a key
(35) for cooperating with a corresponding portion of the key (37) on the heater fixture for orienting the heater fixture, and an arrangement
for preventing the brush from rotating. The brush can be arranged to be axially movable relative to the tube and the heater fixture attached
thereto.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
Cu
Cz
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
Kz
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Treland

Israel

Tceland

Ttaly

Japan

Kenya

Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
SD
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
T
™
TR
TT
UA
UG
Us
UZ
VN
YU
YA

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

WO 00/27232 PCT/US99/26475

BRUSH CLEANING UNIT FOR THE HEATER
FIXTURE OF A SMOKING DEVICE
Field of the Invention
The invention relates to a cleaning unit for use with a component of a
cigarette smoking system. More particularly, the invention relates to a cleaning

unit which cleans the component via a brush apparatus.

Related Application
The present application is related to U.S. Patent Application No.
09/188,446, filed November 10, 1998, which is hereby incorporated by reference.

Background of the Invention

Commonly assigned U.S. Patent Nos. 5,388,594; 5,505,214; 5,530,225;
and 5,591,368 disclose various electrically powered smoking systems comprising
electric lighters and cigarettes and are hereby expressly incorporated by reference.
The systems provide smoking pleasure while significantly reducing side stream
smoke and permitting the smoker to selectively suspend and reinitiate smoking.
During operation of such smoking systems, condensate can collect on various parts
of the heating fixture. In order to remove such condensates, the smoking device
may include a heating compbnent which is used to drive off such condensates.
Even with such a heating component, it may not be possible to remove as much of
the condensates as desired. Further, the smoking pleasure derived from the
smoking system may be adversely affected by condensate build-up in areas which
cannot be sufficiently heated to drive off the condensates.

Commonly assigned U.S. Patent Application No.09/176,028 entitled,
“Cleaning Unit for the Heater Fixture of a Smoking Device”, inventors Joe Banyasz
et al., filed October 21, 1998, discloses several embodiments of cleaning units for

spraying water on selected locations of a heater fixture to remove condensate, and
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is expressly incorporated by reference. A difficulty with these cleaning units is the
need to have a sufficient supply of water, usually a conventional tap, to remove
the condensate with running water over a period of time. These cleaning units are
typically connected to the tap, and may not be able to be easily used if a standard
tap is not available. It is desirable to provide a cleaning device that does not
require a large amount of water to remove condensates from a heater fixture, and

that need not be connected to a water supply tap.

Summary of the Invention

According to one aspect of the present invention, a brush cleaning unit for
a heater fixture of a smoking device includes a tube having a first end and a
second end, the tube including a portion of a key for cooperating with a
corresponding portion of the key on a heater fixture for attaching and orienting the
heater fixture relative to the tube. The brush cleaning unit also includes a brush
attached to the tube. The brush is axially movable relative to the tube and the
heater fixture attached thereto. The brush is non-rotatable relative to the tube.

According to another aspect of the present invention, a method for cleaning
a heater fixture of a smoking device is disclosed. According to the method, a
heater fixture is attached to the second end of a tube having a first and a second
end. An aqueous medium is supplied to the first end of the tube such that the
aqueous medium flows through the tube and an opening in the heater fixture and
out the second end of the tube. A bristled portion of a brush, the brush having a
handle disposed in and axially movable relative to an opening through a wall of
the tube, is moved through the opening in the heater fixture.

According to one aspect of the present invention, a brush cleaning unit for
a heater fixture of a smoking system includes a tube having a first end and a
second end, the tube including a portion of a key for cooperating with a
corresponding portion of the key on a heater fixture for attaching and orienting the

heater fixture relative to the tube. The brush cleaning unit also includes a brush
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attached to the tube. The brush is axially movable relative to the tube and the
heater fixture attached thereto. The brush is non-rotatable relative to the tube.

According to another aspect of the present invention, a-method for cleaning
a heater fixture of a smoking system is disclosed. According to the method, a
heater fixture is attached to the second end of a tube having a first and a second
end. An aqueous medium is supplied to the first end of the tube such that the
aqueous medium flows through the tube and an opening in the heater fixture and
out the second end of the tube. A bristled portion of a brush, the brush having a
handle disposed in and axially movable relative to an opening through a wall of
the tube, is moved through the opening in the heater fixture.

According to one aspect of the present invention, a brush cleaning unit
includes a tube having a first end and a second end, the tube including a heater
fixture receiving portion, the tube including a radial opening for ingress of
cleaning fluid to the tube. The brush cleaning unit further includes a brush
attached to the tube and axially movable relative to the tube. The brush cleaning
unit further includes a fluid reservoir having an open first end detachably
connectable to the opening of the tube, the fluid reservoir being detachably
connectable to the heater fixture receiving portion.

According to yet another embodiment of the present invention, a brush
cleaning unit includes a tube having a first end and a second end, the tube
including a heater fixture receiving portion between the first end and the second
end, the tube including an axial opening at the second end of the tube in fluid
communication with the heater fixture receiving portion. A brush is attached to
the first end of the tube and axially movable relative to the tube. A fluid container
having an open first end detachably connectable to the second end of the tube
around the axial opening of the tube and a closed second end.

According to still another embodiment of the present invention, a brush
cleaning unit includes a cylinder having a first part and a second part, the first and

second parts of the cylinder being detachably connected and defining an internal
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heater fixture receiving portion. A brush is attached to the first part of the
cylinder and axially movable relative to the cylinder. The first part of the cylinder
includes a movable door facilitating introduction of cleaning fluid to the heater

fixture receiving portion.

Brief Description of the Drawings

The features and advantages of the present invention are well understood
by reading the following detailed description in conjunction with the drawings in
which like numerals indicate similar elements and in which:

FIG. 1 is a schematic, cross-sectional side view of a brush cleaning unit
according to an embodiment of the present invention;

FIG. 2 is a schematic, cross-sectional side view of a brush cleaning unit
according to an embodiment (;f the present invention;

FIG. 3 is a front view of a support for a brush cleaning unit according to
an embodiment of the present invention;

FIG. 4 is a schematic, cross-sectional side view of a brush cleaning unit
according to an embodiment of the present invention;

FIG. 5 is a schematic, perspective view of a smoking system according to
an embodiment of the present invention;

FIG. 6 is a perspective view of a smoking system for use with a brush
cleaning unit according to the present invention;

FIG. 7 is a schematic, cross-sectional side view of a brush cleaning unit
according to an embodiment of the present invention;

FIG. 8 is a side view of a brush cleaning unit according to an embodiment .
of the present invention,;

FIG. 9 is a schematic, cross-sectional side view of a brush cleaning unit
according to an embodiment of the present invention;

FIG. 10 is a partial cross-sectional side view of a brush cleaning unit

according to an embodiment of the present invention;
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FIG. 11 is a partial cross-sectional side view of a brush cleaning unit
according to an embodiment of the present invention;

FIG. 12 is a side view of a brush cleaning unit according to an embodiment
of the present invention;

FIG. 13 is a side view of a brush cleaning unit according to an embodiment
of the present invention,

FIG. 14 is a side view of a brush cleaning unit according to an embodiment
of the present invention,

FIG. 15 is a side view of the brush cleaning unit of FIG. 14 showing a
container or funnel attached over a bottom portion of the brush cleaning unit;

FIG. 16 is a side view of a brush cleaning unit according to an embodiment
of the present invention;

FIG. 17 is a side view of a brush cleaning unit according to an embodiment
of the present invention,;

FIG. 18 is a partial cross-sectional side view of a lidded brush cleaning unit
according to an embodiment of the present invention, shown with a heater fixture;

FIG. 19 is a partially cross-sectional side view of a lidded brush cleaning
unit taken at section 19-19 of FIG. 18 and shown without the heater fixture;

FIG. 20 is a side view of a hinged door brush cleaning unit according to an
embodiment of the present invention; and

FIG. 21 is a side view of a hinged door brush cleaning unit according to

another embodiment of the present invention.

Detailed Description of the Preferred Embodiments

U.S. Patent Nos. 5,388,594; 5,505,214; 5,530,225; and 5,591,368
disclose various electrically powered smoking systems comprising electric lighters
and cigarettes and are hereby expressly incorporated by reference. A smoking
system representative of the type of smoking systems with which the present

invention is usable is shown in FIG. 5. As seen in FIGS. 1 and 5, the electric
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lighters or heating fixtures of these smoking systems are typically tubular elements
21 with two open ends. As seen in FIG. 1, a plurality of mutually parallel,
longitudinal heater blades 23 are arranged along an interior periphery of the tube
and, in use, contact a specially adapted cigarette to heat the cigarette. The heater
blades 23 are surrounded by a cylindrical can 25. During smoking, condensates
can build up on the can 25 and the blades 23. Portions of the blades 23 are heated
to very high temperatures so that some condensates adjacent the blades are
sometimes charred. Condensates on the tips of the heater blades 23 are less easily
removed. It has been determined that it is desirable to periodically clean the
heater fixture to remove condensates from the heater blades 23, the can 25, and
adjacent portions of the tube 21.

A brush cleaning unit 27 according to an embodiment of the present
invention is shown in FIG. 1. The unit 27 includes a tube 29 having a first end 31
and a second end 33. The tube 29 includes a portion 35 of a key for cooperating
with a corresponding portion 37 of the key on the heater fixture 21 for attaching
and orienting the heater fixture relative to the tube.

Presently preferred heater fixtures 21 have retractable pins or prongs for
securing the heater fixture to a power supply and control portion of the electrical
smoking system by mating with a corresponding opening in the power supply and
control portion. It is preferred that such a retractable pin or prong forms the
corresponding portion 37 of the key and that the portion 35 of the key is in the
form of a pin or prong receiving opening in the tube 29. The key formed by the
portion 35 and the corresponding portion 37 preferably prevents axial or rotational
movement of the heater fixture 21 when the portion and the corresponding portion
mate. If desired or necessary, the key may prevent only rotational movement, and
another structure, such as a compression fit between the heater fixture 21 and the
tube 29 or an O-ring (not shown) disposed in a groove (not shown) inside of the

tube, may be provided to prevent or limit axial movement.
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In addition to the tube 29, the brush cleaning unit 27 includes a brush 39
attached to the tube and axially movable relative to the tube and the heater fixture
attached thereto. The brush 39 is non-rotatable relative to the tube.

The tube 29 preferably includes a first straight length 41 extending from
the first end 31 to a bent portion 43, and a second straight length 45 extending
from the bent portion to the second end 33. The straight lengths 41 and 45 are
preferably straight in the sense that they are substantially symmetrical about a
straight axis. As seen in FIG. 1, the first end 31 preferably has a larger inside
dimension D, than the inside dimension D, of the bent portion 43 and is preferably
funnel-shaped to facilitate introduction of an aqueous medium, such as water, into
the first end of the tube 29.

The brush 39 preferably includes a handle portion 47 extending from
outside of the tube 29 through an opening 49 in the bent portion 43 to inside of the
second straight length 45. The handle portion 47 and the opening 49 are
preferably non-circular, such as by being triangular, square, pentagonal, etc.,
and/or by virtue of being formed with a second key 51 and a receptacle 53 for the
second key in which the second key is axially movable, such as an otherwise
circular handle with a key or key receptacle extending along its length or a portion
of its length.

A plurality of bristles 55 are preferably attached to the handle 47 and
arranged in a plurality of longitudinal rows corresponding to locations of spaces
between longitudinally arranged heater elements or blades 23 in the heater fixture.
More particularly, the bristles 55 are preferably arranged in rows to fit between
the heater blades 23 so that the bristles impinge upon the can 25 without contacting
the delicate blades. Because the brush 39 is non-rotatable relative to the tube 29,
if the heater fixture 21 is also non-rotatable relative to the tube, the possibility of
damage to the blades 23 from contact with the bristles 55 is reduced and the life of

the heater fixture is prolonged.
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As seen in a second embodiment shown in FIG. 2, the handle 47' may be
hollow and having an open end 57 and a closed end 59. The open end 57 is
disposed outside of the tube 29 and the closed end 59 is disposed inside of the tube
or outside of the tube downstream from the second end 33. The handle 47’
preferably has a plurality of radial openings 61 proximate the closed end 59. The
open end 57 is preferably attached to an aqueous medium supply source, such as a
tube connected to a faucet, or a compressible bulb 63 attached to the open end of
the handle. The closed end 59 of the handle 47' may be in the form of the spray
head disclosed in commonly-assigned U.S. Patent Application Serial No.
09/176,028, entitled “Cleaning Unit for the Heater Fixture of a Smoking Device”,
Inventors Joe Banyasz et al., filed October 21, 1998, which is expressly
incorporated by reference. Aqueous medium is preferably forced under pressure
from the open end 57 through the radial openings 61 to impinge against the can 25
and further assist in removing condensates.

As seen in FIGS. 1 and 2, a support 65 is preferably disposed inside of the
tube 29. As seen in FIG. 3, the support 65 preferably has a central opening 67.
The support 65 preferably has at least one, preferably plural second openings 69
disposed radially outside of the central opening 67, and the support is preferably in
the form of a wagon wheel shape, with a plurality of radially extending spokes 71
extending outwardly from the central opening. As seen in FIGS. 1 and 2, the
brush 39 extends through the central opening 67. The support 65 preferably also
includes a shield 73 extending in a longitudinal direction of the tube 29 from a
main body portion 75 of the support toward the second end 33 of the tube, i.e., in
a downstream direction. The shield 73 is preferably in the form of a truncated
cone that narrows toward the second end of the tube to a narrow end 77, and the
narrow end is preferably narrower than an inside dimension of the heater fixture
21. Preferably, the inside dimension of the heater fixture 21 is in contact with the
outside dimension of the shield through a compression fit. Components of the

heater fixture 21, such as prongs for electrically connecting the heater fixture to
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the power supply and control portion of the smoking system, are preferably
protected against contact with aqueous medium flowing through the tube 29 by the

~ shield 73. As seen in FIG. 4, if desired or necessary, the support 65 can be

omitted entirely. If desired or necessary, a shield 73' can be provided in the
absence of a support by fomiﬁg an inside dimension of the second straight length
45 to narrow as it approaches a rear end of the heater fixture 21. As also seen in
FIG. 4, the tube 29 can be formed in a plurality of pieces, such as a separate first
straight length 41, second straight length 45, and bent portion 43, and the separate
components may be joined together, such as by suitable internal and external
threads, adhesive, or the like.

When the heater fixture 21 is positioned relative to the second straight
length 45 of the tube 29, a flexible tube 79 is preferably attached to the second end
33 of the tube. The flexible tube 79 facilitates directing the aqueous medium that
flows through the tube 29 directly to a drain to the convenience of a user.

Ordinarily, aqueous medium such as water is introduced to the tube 29
through the funnel-shape at the‘ﬁrst end 31 of the tube. In addition to or instead
of the funnel-shape at the first end 31 of the tube 29, a quick disconnect fitting 81
for attachment to a faucet may be attached to the first end of the tube, thereby
minimizing the possibility of splashing of the aqueous medium during use.

In a method for cleaning a heater fixture of a smoking device according to
the present invention, the heater fixture 21 is attached to the second end 33 of the
tube 29. The heater fixture 21 may be disposed inside of the second straight
length 45, partially inside of the second straight length as shown in FIGS. 1 and 2,
or outside of the second straight length and fixed to the second end 33 of the tube.

An aqueous medium such as water is supplied to the first end 31 of the
tube 29 such that the aqueous medium flows through the tube and an opening in
the heater fixture 21 and out the second end 33 of the tube. The bristled portion
55 of the brush 39 that has the handle 47 disposed in and axially movable relative
to the opening 49 through a wall of the tube 29 is moved through the opening in
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the heater fixture to impinge against condensate on the can 25. Because the brush
47 is preferably non-rotatable relative to the opening 49 through the wall of the
tube 29 and the heater fixture 21 is preferably non-rotatable relative to the tube,
the bristles 55 are preferably oriented in longitudinal rows so that they fit between
the blades 23 of the heater fixture and impinge solely against the surface of the can
25. The handle 47 of the brush 39 is preferably also moved through the axial
support 65 disposed in the tube. The flexible tube 79 is preferably attached to the
second end 33 of the tube 29 and the aqueous medium flowing out of the second
end of the tube is directed to a desired location such as a sink drain.

As disclosed in commonly-assigned U.S. Provisional Patent Application
Serial No. 09/188,416 entitled “Pump Cleaning Unit for the Heating Fixture of a
Smoking Device” to Nichols et al., filed on October 10, 1998, it has been learned
that it is particularly advantageous to soak the heater fixture in the aqueous
medium. The heater fixture is preferably soaked for about ten minutes, and the
aqueous medium used for soaking is preferably about 100 °F to about 150 °F,
more preferably about 110 °F to about 130 °F, and most preferably about 115 °F.

The brush cleaning unit according to the present invention has been found
to be able to perform at least a comparable cleaning job as the cleaning unit
according to U.S. Patent Application Serial No. 09/ 176,028 that preferably uses a
source of running water while using only a fraction of the water used in that
cleaning unit. Moreover, the pump cleaning unit according to the present
invention can be used in virtually any setting where water can be provided,
regardless of whether the tap to be used is a standard size fitting.

FIG. 6 shows a lighter 301 and cigarette 304 of a smoking system 300.
The lighter 301 includes a removable heater fixture 123. The heater fixture 123
includes heating elements which are electrically powered to heat a region 302
along a cigarette 304. The heater fixture 123 includes a cigarette receiving section
322, a terminal base 324, and a plurality of longitudinally extending heating
elements 326. The cigarette 304 is smoked by inserting the cigarette 304 in an
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opening 305 of the lighter 301. The smoking system 300 includes batteries 308, a
logic circuit 310, and a display 312 for indicating the number of puffs remaining
to be smoked. During use of the smoking system 300, condensates from the
cigarette smoke accumulate in the heater fixture 123. In order to clean the heater
fixture 123, the heater fixture is removed from the smoking .system 300 and placed
in the holder of a cleaning unit according to the present invention.

An embodiment of a brush cleaning unit 121 is shown in FIG. 7. The
brush cleaning unit 121 includes a bottom portion 124 that preferably includes an
external thread 125 proximate a top end, a radial opening 127 proximate a bottom
end, and an axial opening 129. The axial opening 129 preferably extends the
length of the bottom portion 124 and has an asymmetrical shape that corresponds
to the asymmetrical shape of the heater element 123 such that the heater element is
prevented from rotation relative to the bottom portion. The bottom end of the
bottom portion 124 may be closed axially but is preferably open.

The brush cleaning unit 121 also includes a top portion 131 having an
internal thread 133 for mating with the external thread 125 and having an internal
axial opening defining an upper portion of a cavity in which the heater element
123 is disposed. The top portion 131 also has an opening 135 through which a
handle 137 of a brush 139 extends such that reciprocation of the brush in the
opening causes bristles of the brush to contact the inner surface of the heater
element to remove condensates. Preferably the shaft of the handle 137 is non-
rotatable relative to the top portion 131, such as by having a non-circular cross-
sectional shape, such as a key shape, that slides in a corresponding non-circular
opening in the top portion.

The radial opening 127 in the bottom portion 124 of the brush cleaning unit
121 permits ingress and egress of cleaning fluid, such as water or soapy water,
when the brush cleaning unit is partially or substantially immersed in water, such
as in a glass or bowl 141 as illustrated in phantom in FIG. 7. The brush cleaning
unit 121 is shown from the side in FIG. 8.
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Another embodiment of the brush cleaning unit 221 is shown in FIG. 9 and
is similar to the brush cleaning unit 121 shown in FIG. 7. The brush cleaning unit
221 includes a radial opening 227 in the top portion 231 and preferably has an
axial opening 229 extending to a bottom of the bottom portion 224. Cleaning
fluid, such as water or soapy water, is preferably introduced to the brush cleaning
unit 221 through the radial opening 227 as the brush cleaning unit is disposed
horizontally, and flows out of the brush cleaning unit through the axial opening
229 at the bottom of the brush cleaning unit.

An embodiment of another brush cleaning unit 421 in accordance with the
invention is shown in FIG. 10. The brush cleaning unit 421 preferably includes a
tubular bottom portion 424 that preferably includes an external thread 425
proximate a top end, a bottom end 427, and an axial opening 429. The axial
opening 429 preferably extends the length of the bottom portion 424 and has an
asymmetrical shape that corresponds to the asymmetrical shape of the heater
element 423 such that the heater element is prevented from rotation relative to the
bottom portion. The bottom end 427 of the bottom portion 424 may be closed
axially but is preferably open.

The brush cleaning unit 421 also includes a top portion 431 having an
internal thread 433 for mating with the external thread 425 and having an internal
axial opening 434 defining an upper portion of a cavity in which the heater
element 423 is disposed. The top portion 431 also has an opening 435 through
which a handle 437 of a brush 439 extends such that reciprocation of the brush in
the opening causes bristles of the brush to contact the inner surface of the heater
element to remove condensates. Preferably the shaft of the handle 437 is non-
rotatable relative to the top portion 431, such as by having a non-circular cross-
sectional shape, such as a key shape, that slides in a corresponding non-circular
opening in the top portion.

In the embodiment shown in FIG. 10, the top portion 431 also includes a

radial opening 441 in which a reservoir 443, which may be in the form of a funnel
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having an open top end 445 and an open bottom end 447 and through which water
from, for example, a tap 449, is introduced to the cleaning unit. An alternative
form of the reservoir is a container having a closed top end 445' and an open
bottom end, as seen in phantom in FIG. 10 and which is filled with cleaning fluid
before attachment to the radial opening 441. The attachment of the reservoir to
the top portion 431 may be by any suitable means, such as by a threaded
connection, a friction fit, or a snap connection. The reservoir 443 may include a
frustoconical bottom end 447 as seen in FIG. 10 or may, if desired or necessary,
be substantially circularly cylindrical along its entire length. The reservoir 443
and the bottom portion 424 are preferably shaped such that, when the cleaning unit
is not in use, the reservoir is detachable from the radial opening 441 and is slid
over the bottom portion 424. The reservoir 443 may be secured to the bottom
portion 424 by any suitable means, such as a threaded connection, a friction fit, or
a snap fit.

In the embodiment shown in FIG. 10, the bottom end 427 in the bottom
portion 424 of the brush cleaning unit 421 permits egress of cleaning fluid, such as
water or soapy water, when cleaning fluid is introduced through the radial opening
441 from the reservoir 443. If desired or necessary, the bottom end 427 in the
bottom portion 424 may be closed and water may be removed from the bush
cleaning unit 421 through the radial opening 441 or by separating the top portion
423 and the bottom portion 424.

Another embodiment of the brush cleaning unit 521 is shown in FIG. 11
and is similar to the brush cleaning unit 421 shown in FIG. 10. The brush
cleaning unit 521 includes a bottom portion 524 that preferably includes an
external thread 525 proximate a top end, a bottom end 527, and an axial opening
529. The axial opening 529 preferably extends the length of the bottom portion
524 and has an asymmetrical shape that corresponds to the asymmetrical shape of

the heater element 423 (not shown in FIG. 11) such that the heater element is
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prevented from rotation relative to the bottom portion. The bottom end 527 of the
bottom portion 524 is preferably open.

The brush cleaning unit 521 also includes a top portion 531 having an
internal thread 533 for mating with the external thread 525 and having an internal
axial opening 534 defining an upper portion of a cavity in which the heater
element is disposed. The top portion 531 also has an opening 535 through which a
handle 537 of a brush 539 extends such that reciprocation of the brush in the
opening causes bristles of the brush to contact the inner surface of the heater
element to remove condensates. Preferably the shaft of the handle 537 is non-
rotatable relative to the top portion 531, such as by having a non-circular cross-
sectional shape, such as a key shape, that slides in a corresponding non-circular
opening in the top portion.

In the embodiment shown in FIG. 11, a reservoir 543, which is preferably
in the form of a container having an closed top end 545 and an open bottom end
547 and through which water is introduced to the cleaning unit. The reservoir 543
is preferably detachably secured to the bottom portion 524 by any suitable means,
such as a threaded connection, a friction fit, or a snap fit. The reservoir 543 is
preferably filled with cleaning fluid and then secured to the bottom portion 524.

FIGS. 12-17 show variations on the embodiment of the cleaning device 421
shown in FIG. 10. In each case, the reservoir 443 is preferably detachable from a
radial opening in the top portion 431 after use and attachable over the bottom end
427 of the bottom portion 424, such as by a threaded connection. As seen in
FIGS. 12 and 13, for example, which show the same brush cleaning unit set up for
operation and set up for storage, respectively, the reservoir 443 is detachable from .
a radial opening in the top portion 431 and attachable over the bottom end of the
bottom portion. It will be appreciated that the embodiments shown in FIGS. 12-
17 can be adapted for use in the manner of the embodiment of FIG. 10 by not
providing a radial opening in the top portion and closing a top end of the |

reservoir.
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Another embodiment of the present invention is shown in FIGS. 18 and 19.
The cleaning unit 621 includes a top portion 623 and a bottom portion 625. The
bottom portion 625 preferably includes an external thread 627 that is adapted to
mate with an internal thread 629 of the top portion 623. Together, the top portion
623 and the bottom portion 625 define a cavity of sufficient size to enclose a
heater fixture 423. As with the embodiments 421 and 521, the cavity of the
embodiment 621 is preferably sized so that the non-circular heater fixture 423 is
non-rotatable relative to the cavity. The bottom portion 625 is preferably closed at
a bottom end 631 thereof, either by an integral bottom portion or a detachable
bottom portion 633, which may be secured to the bottom portion 625 by any
suitable means, such as by threads, a snap fit, or a friction fit. The detachable
bottom portion 633 facilitates removal of cleaning fluid from the cavity.

The cleaning unit 621 also includes a brush 635 having a shaft 637 that
extends through an opening 639 in the top portion 623. The top portion 633
preferably includes a pivotable or removable lid 641. The lid 641 is preferably
held in place on the top portion 623 by a pin 643 substantially perpendicular to a
plane of the lid and about which the lid is pivotable. The lid 641 is preferably
slidable at least a limited distance along the pin 643 to facilitate clearance by the
lid of other components of the cleaning unit 621 and the heater fixture 423 during
pivoting. The lid 641 may be lockable in a closed position, such as by a snap fit
with the pin 643 or by any other suitable means. The lid may also be held in
position relative to the top portion 623 by pressure applied by a user’s hands.
During operation of the cleaning unit 621, cleaning fluid is preferably introduced
into the cavity containing the heater fixture through an opening in the top portion
that is coverable by the lid 641. The lid 641 is closed over the opening and the
brush is reciprocated to clean the heater fixture.

FIGS. 20 and 21 show further embodiments of the cleaning unit 731
according to the present invention. In FIGS. 20 and 21, the cleaning unit 731 is

provided with a pivotable lid 733 that pivots about a hinge 735 that is substantially
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parallel to a plane of the door to permit cleaning fluid to be introduced into the
cavity defined by a top portion 737 and a bottom portion 739 that are secured
together in the fashion of the other embodiments disclosed herein.

While this invention has been illustrated and described in accordance with a
preferred embodiment, it is recognized that variations and changes may be made

therein without departing from the invention as set forth in the claims.
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What Is Claimed Is:

1. A brush cleaning unit for a heater fixture of a smoking device,
comprising:

a tube having a first end and a second end, the tube including a portion of a
key for cooperating with a corresponding portion of the key on a heater fixture for
attaching and orienting the heater fixture relative to the tube;

a brush attached to the tube and axially movable relative to the tube and the
heater fixture attached thereto, the brush being non-rotatable relative to the tube.

2. The brush cleaning unit as set forth in claim 1, wherein the tube
includes a first straight length extending from the first end to a bent portion, and a

second straight length extending from the bent portion to the second end.

3. The brush cleaning unit as set forth in claim 2, wherein the brush
includes a handle portion extending from outside of the tube through an opening in

the bent portion to inside of the second straight length.

4. The brush cleaning unit as set forth in claim 3, wherein the handle

portion and the opening are non-circular.

5. The brush cleaning unit as set forth in claim 3, wherein the handle
portion and the opening include a second key and a receptacle for the second key

in which the second key is axially movable.

6. The brush cleaning unit as set forth in claim 2, wherein the first end has

a larger inside dimension than the bent portion.

7. The brush cleaning unit as set forth in claim 1, wherein the brush

includes a handle and a plurality of bristles attached to the handle and arranged in
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a plurality of longitudinal rows corresponding to locations of spaces between

longitudinally arranged heater elements in the heater fixture.

8. The brush cleaning unit as set forth in claim 1, wherein the brush
includes a handle, the handle being hollow and having an open end and a closed
end, the open end being disposed outside of the tube and the closed end being
disposed inside of the tube, the handle having a plurality of radial openings

proximate the closed end..

9. The brush cleaning unit as set forth in claim 8, wherein the brush

includes a compressible bulb attached to the open end of the handle.

10. The brush cleaning unit as set forth in claim 1, wherein the portion of
the key includes a pin receiving opening for receiving the cooperating key portion

in the form of a retractable pin on the heater fixture.

11. The brush cleaning unit as set forth in claim 1, wherein the tube

includes a side wall having an opening through which the brush extends.

12. The brush cleaning unit as set forth in claim 11, further comprising a
support disposed inside of the tube, the support having a central opening, the
brush extending through the central opening.

13. The brush cleaning unit as set forth in claim 12, wherein the support

has at least one second opening disposed radially outside of the central opening.

14. The brush cleaning unit as set forth in claim 12, wherein the support
includes a shield extending in a longitudinal direction of the tube from a main

body portion of the support toward the second end of the tube, the shield being in
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the form of a truncated cone that narrows toward the second end of the tube to a
narrow end, the narrow end being narrower than an inside dimension of the heater

fixture.

15. The brush cleaning unit as set forth in claim 1, further comprising a

5 flexible tube attached to the second end of the tube.

16. The brush cleaning unit as set forth in claim 1, further comprising a
quick disconnect fitting for attachment to a faucet attached to the first end of the
tube.

17. A method for cleaning a heater fixture of a smoking device,
10 comprising the steps of: _
attaching, to a tube having a first end and a second end, a heater fixture to
the second end of a tube;
supplying an aqueous medium to the first end of the tube such that the
aqueous medium flows through the tube and an opening in the heater fixture and
15 out the second end of the tube; and
moving a bristled portion of a brush, the brush having a handle disposed in
and axially movable relative to an opening through a wall of the tube, through the

opening in the heater fixture.

18. The method as set forth in claim 17, wherein the brush is non-

20 rotatable relative to the opening through the wall of the tube.

19. The method as set forth in claim 17, wherein the handle is moved

through an axial support disposed in the tube.
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20. The method as set forth in claim 17, comprising the further steps of
attaching a flexible tube to the second end of the tube and directing water flowing

out of the second end of the tube to a desired location.

21. A brush cleaning unit, comprising:

5 a tube having a first end and a second end, the tube including a portion of a
key for cooperating with a corresponding portion of the key on a heater fixture for
attaching and orienting the heater fixture relative to the tube, the tube including an
opening for ingress and egress of cleaning fluid;

a brush attached to the tube and axially movable relative to the tube and the

10 heater fixture attached thereto, the brush being non-rotatable relative to the tube.

22. A brush cleaning unit, comprising:

a tube having a first end and a second end, the tube including a heater
fixture receiving portion, the tube including a radial opening for ingress of
cleaning fluid to the tube;

15 a brush attached to the tube and axially movable relative to the tube; and

a fluid reservoir having an open first end detachably connectable to the
opening of the tube, the fluid reservoir being detachably connectable to the heater

fixture receiving portion.

23. The brush cleaning unit as set forth in claim 21, wherein the fluid

20 reservoir includes an open second end.

24. The brush cleaning unit as set forth in claim 21, wherein the fluid

reservoir includes a closed second end.

25 The cleaning unit as set forth in claim 21, wherein the heater fixture

receiving portion includes a portion of a key for cooperating with a corresponding
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portion of the key on a heater fixture for attaching and orienting the heater fixture
relative to the tube.

26. The cleaning unit as set forth in claim 21, wherein the brush is non-

rotatable relative to the tube.

27. A brush cleaning unit, comprising:

a tube having a first end and a second end, the tube including a heater
fixture receiving portion between the first end and the second end, the tube
including an axial opening at the second end of the tube in fluid communication
with the heater fixture receiving portion,;

_ a brush attached to the first end of the tube and axially movable relative to
the tube; and

a fluid container having an open first end detachably connectable to the
secoﬁd end of the tube around the axial opening of the tube and a closed second

end.

28. A brush cleaning unit, comprising:

a cylinder having a first part and a second part, the first and second parts
of the cylinder being detachably connected and defining an internal heater fixture
receiving portion;

a brush attached to the first part of the cylinder and axially movable
relative to the cylinder; and

the first part of the cylinder including a movable door facilitating

introduction of cleaning fluid to the heater fixture receiving portion.

29. The cleaning unit according to claim 28, wherein the door is pivotable
relative to the cleaning unit about a pivot pin substantially perpendicular to a plane

of the door.
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30. The cleaning unit according to claim 28, wherein the door is pivotable
relative to the cleaning unit about a pivot pin substantially parallel to a plane of the

door.

31. A brush cleaning unit for a heater fixture of a smoking device,
comprising:

a holder including a wash zone in which a heater fixture of an electrical
tobacco smoking device can be located for cleaning thereof with a liquid; and

a brush movable within the cavity such that bristles on the brush contact the

liquid and remove foreign matter from the heater fixture.

32. The brush cleaning unit of claim 31, wherein the holder includes a
slider element which receives the heater fixture, the slider element being movable
from a first position at which the heater fixture can be loaded into a cavity in the
slidable element located outside of the holder to a second position at which the

cavity is located within wash zone of the holder.

33. The brush cleaning unit of claim 31, wherein the slider element
includes a locking mechanism which locks the slider element into the holder when

the cavity is located within wash zone of the holder.
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