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HUMIDIFIER WITH STRUCTURE TO
PREVENT BACKFLOW OF LIQUID
THROUGH THE HUMIDIFIER INLET

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough indi-
cates that the claim was canceled, disclaimed, or held 10
invalid by a prior post-patent action or proceeding.

CROSS REFERENCE TO RELATED
APPLICATIONS

15

This application 1s a continuation reissue of application
Ser. No. 13/100,783, which is an application for reissue of
U.S. Pat. No. 7,614,398, filed as Ser. No. 11/181,807 filed Jul.
15, 2005, which is a continuation of Ser. No. 10/467,382, filed
7 Aug. 2003, now U.S. Pat. No. 6,935,337, which 1s the US
national phase of international application PCT/AU02/001535
filed 14 Feb. 2002, which designated the Umited States, and
claims the benefit of Australia Application Nos. PR3117, filed
Feb. 16, 2001, and PR 7288, filed Aug. 27, 2001, each of ,;

which 1s incorporated herein by reference in 1ts entirety.
The present application claims priority to Australian Pro-

visional Applications PR3117, filed on Feb. 16, 2001 and
PR’7288, filed on Aug. 27, 2001, the specifications and draw-
ings of which are incorporated by reference 1n their entireties. 30

The present invention relates to a humidifier for use with an
apparatus for supplying breathable gas such as those used for
Non-invasive Positive Pressure Ventilation (INIPPV) or Con-
tinuous Positive Airway Pressure (CPAP).

An apparatus for NIPPV or CPAP typically comprises a 35
blower whose output 1s connected to a patient interface, such
as a mask, via an air delivery conduit. Some patients find
NIPPV or CPAP more comiortable when provided with
humidified air. To this end, manufacturers often supply
humidifiers which may be attached 1n the air circuit between 40
the blower outlet and the patient intertace. Humaidifiers typi-
cally include a water reservoir and are configured such that
ambient air from the blower entering the humidifier collects
moisture through contact with the water, before continuing on
to the patient interface. 45

Typically, the blower and humidifier are separate compo-
nents connected via a flexible conduit. An air delivery conduit
connects the humidifier outlet to a patient 1nterface mask.
Alternatively, the blower and humidifier may be rigidly-con-
nected together. Air from the blower outlet passes 1nto the 50
humidifier inlet where 1t 1s humidified and then passes to the
air delivery conduit. A potential problem with either arrange-
ment 1s that 1f the humidifier 1s tilted relative to 1ts normal
orientation, water may run or spill from the humidifier into
the blower outlet which may damage the electrical circuits of 55
the blower and potentially cause infection control problems.

It 1s one aspect of the present invention to substantially
overcome or at least ameliorate the prior art disadvantages.

It 1s another aspect to provide a humidifier for a CPAP
apparatus that 1s adapted to substantially prevent liquid con- 60
tained thereto from undesirably exiting an 1nlet of the humaidi-
fier.

It1s another aspect to provide a humidifier that is capable of
directly connecting to a CPAP apparatus.

It 1s another aspect to provide a humidifier that has an inlet 65
that 1s directly connectable with a CPAP apparatus to effec-
tively eliminate a supply tube.

20

2

It1s another aspect to provide a humidifier that is capable of
heating the liquid contained therein.

One embodiment of the present invention includes an
apparatus for humidifying breathable gas including a humaidi-
fier body configured to retain a body of liquid therein, an inlet
communicated with an interior of the humidifier body and
connectable to a blower outlet, and an outlet communicated
with the interior of the humidifier body and connectable to a
patient supply conduit. The interior of the humudifier 1s
arranged such that liquid from the body of liquid 1s prevented
from exiting the humidifier body through the inlet thereof
when the humidifier body 1s rotated from a working, upright
orientation.

In this manner, the liquid 1s substantially prevented from
entering the blower outlet and possibly damaging the blower.

It 1s contemplated that the apparatus may also include a first
chamber having an 1nlet and an outlet, the first chamber 1nlet
preferably being connectable to a blower outlet, a second
chamber having an inlet preferably connected to the first
chamber outlet, and an outlet preferably connectable to the
patient supply conduit, the second chamber preferably having
the carrying capacity for the body of liquid. The first chamber
inlet and outlet and volumes of the first and second chambers
may be adapted such that, when the humidifier 1s disposed in
the working upright orientation, the body of liquid 1s con-
tained in the second chamber and, in other relative positions
of the humadifier, the body of liquid 1s retained 1n at least one
ol the second chamber and the first and second chambers at a
level therewithin below a level of the first chamber 1nlet.

A volume of the second chamber may be larger than a
volume of the first chamber.

The first chamber may be located substantially above the
second chamber in the working upright ornientation of the
apparatus.

The first chamber 1nlet and outlet may be located adjacent
opposing sections of the first chamber.

The second chamber outlet may be located closer to the
first chamber outlet than the first chamber 1nlet.

At least a portion of a base of the second chamber may be
made of a heat conducting material.

The heat conductive portion may be 1n the form of a metal-
lic cap which covers an opening of the base.

The apparatus may also include a top cover, a base, and a
divider disposed between the top cover and base, wherein the
base defines a receptacle formed therewithin, which prefer-
ably retains the body of liquid in the working orientation of
the apparatus.

The top cover and the divider together may define the first
chamber and the receptacle and the divider together form the
second chamber.

The first chamber inlet and the second chamber outlet may
be formed 1n the top cover and 1s the first chamber outlet and
the second chamber inlet may be formed in the divider, the
first chamber outlet and the second chamber inlet may be
defined by a single aperture 1n the divider which communi-
cates the first and second chambers.

The divider may define first and second sections, the first
section together with the top cover preferably defining the
first chamber.

The divider may include a plurality of apertures, separated
by ribs, which may provide fluild communication from the
second chamber to the second chamber outlet formed 1n the
top cover.

The top cover and the base may be formed from a relatively
rigid polymer material and the divider may be formed from a
relatively resilient materal.
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The first chamber inlet may be connected to a blower
outlet, the first chamber outlet may be connected to the sec-
ond chamber 1nlet, the second chamber outlet may be con-
nected to the patient supply conduit, and a portion of the
second chamber below and behind the second chamber inlet
may define a volume thereol greater than a volume of the
body of liquid.

A portion of the second chamber between the first chamber
inlet and the second chamber inlet and below the second
chamber 1nlet may define a volume thereof greater than the
volume of the body of liquad.

Portions of the first chamber and second chamber between
the first chamber inlet and the second chamber outlet may
define a volume thereof greater than the volume of the body of
liquad.

Another embodiment of the present invention includes a
CPAP apparatus including an apparatus for humiditying
breathable gas as described above.

Another embodiment of the present invention includes a
humidifier for a CPAP apparatus having a humidifier body
defining a fluid reservoir and a fluid passage therein. The
humidifier body has first and second chambers with a dividing
member therebetween. The dividing member includes an ori-
fice therethrough to communicate the first and second cham-
bers with one another. Air from a blower (not shown) arrives
in the first chamber via a first chamber inlet and departs from
the second chamber via a second chamber outlet. The fluid
passage includes the inlet, outlet, the orifice, and, at least,
portions of the first and second chambers. The humidifier 1s
designed to carry a body of liquid having a maximum volume,
V .. In a working orientation of the humidifier, the liquid
body lies 1n a bottom portion of the second chamber. With
respect to the working orientation of the humidifier the orifice
lies forward of and to the side of the inlet. The first and second
chambers are configured such that a volume of a first portion
of the second chamber, which lies directly beneath the first
chamber, 1s greater than V. Additionally, the volume of a
second portion of the second chamber, which 1s disposed to
the side of the first chamber, 1s greater than V, . . Further-
more, the volume of a portion of the second chamber forward
of the 1nlet plus a portion of the first chamber forward of the
inlet 1s greater than V. Additionally, the volume of a por-
tion of the second chamber to the side of the inlet plus a
portion of the first chamber to the side of the inlet 1s greater
thanV_ .

Yet another embodiment of the present invention includes
a humidifier for a CPAP apparatus having first and second
chambers, wherein an inlet to the humidifier 1s communicated
with the first chamber, an outlet from the humidifier 1s com-
municated with the second chamber, and the first and second
chambers are imtercommunicated via an orifice extending
therebetween. The inlet and orifice are arranged relative to

one another such that a level of a volume of liquid present
within the humidifier 1s below at least one of the inlet and
orifice for any orientation of the humidifier.

Although certain embodiments of the invention are 1llus-
trated and described herein as having certain features, one
skilled 1n the art would recognize that alternative embodi-
ments ol the invention could be provided based on atleast one
or more features, either individually or in combination, of the
illustrated and described embodiments.

The benefits of the present invention will be readily appre-
ciated and understood from consideration of the following
detailed description of embodiments of this invention, when
taken with the accompanying drawings, wherein:
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FIG. 1 1s a schematic view of a humidifier according to one
embodiment of the present invention 1n a working, upright
orientation;

FIGS. 2-5 are schematic views of the humidifier shown 1n
FIG. 1 1n corresponding non-working, upright orientations;

FIG. 6 1s a perspective view of a humidifier according to
another embodiment of the present invention 1n a working,
upright orientation;

FIG. 7. Is an exploded perspective view of the humidifier
shown 1n FIG. 6:

FIG. 8 1s a partial sectional view of the humidifier shown in
FIG. 6;

FIG. 9 1s schematic view of the humidifier shown in FIG. 6
showing an air flow path through the humidifier;

FIGS. 10-13 are schematic views of the humidifier shown
in FI1G. 6 1n corresponding non-working, upright orientations;

FIG. 14 15 a perspective view of a humidifier and connect-
ing structure according to another embodiment of the present
imnvention;

FIG. 15 15 a perspective view of the connecting structure
shown 1n FIG. 14;

FIG. 16 1s a bottom plan view of the humidifier shown 1n
FIG. 14;

FIG. 17 1s a rear perspective view of the humidifier and
connecting structure shown in FI1G. 14;

FIG. 18 1s a bottom perspective view of the connecting
structure shown 1n FIG. 14;

FIG. 19 15 a perspective view of a humidifier and heater
according to another embodiment of the present invention;

FIG. 20 15 a perspective view of the heater shown in FIG.
19;

FIG. 21 1s a bottom view of the humidifier shown in FIG.
19;

FIG. 22 1s a cross-sectional view taken along line 22-22 1n
FI1G. 21; and

FIG. 23 15 a rear perspective view of the humidifier and
heater shown 1n FI1G. 19.

FIG. 1 schematically illustrates one embodiment of the
humidifier of the present invention, indicated at 10. The
humidifier 10 includes a humidifier body 12 defining a fluid
reservolr and fluid passage therein. Additionally, there are
two chambers 14, 16 defined by the humidifier body 12 and a
dividing member 18. The dividing member 18 includes an
orifice 20 therethrough to communicate the chambers 14, 16
to one another. Air from a blower (not shown) arrives 1n the
first chamber 16 via a first chamber 1nlet 22. Air departs from
the second chamber 14 via a second chamber outlet 24. The
fluid passage includes the inlet 22, outlet 24, the onfice 20,
and, at least, portions of the chambers 14, 16. The humidifier
10 1s designed to carry a body of liquid 26 having a maximum
volume, V_ .

In a working orientation represented 1n FIG. 1, the liquad
body 26 lies 1n a bottom portion of the second chamber 14.
With respect to the orientation of the humidifier 10 depicted
in FIG. 1, e.g., the orifice 20 lies forward of and to the side of
the first chamber inlet 22 (e.g., at a diagonally opposite end of
the chamber 16). As shown, the volume of a first portion 14 A
of the second chamber 14, which lies directly beneath the first
chamber 16, 1s greaterthanV, _duetoitsrelatively increased
height. Additionally, the volume of a second portion 14B of
the second chamber 14, which 1s disposed to the side of the
first chamber 16, 1s greater than V. Furthermore, the vol-
ume of a portion o the second chamber 14 forward of the inlet
22 plus a portion of the first chamber 16 forward of the inlet
22 1s greater than V. Additionally, the volume of a portion
of the second chamber 14 to the side of the inlet 22 plus a
portion of the first chamber 16 to the side of the mlet 22 1s
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greaterthan V_ . Hence, 1n order to mimimize the volume of
the humidifier 10, the first chamber inlet 22 1s positioned as
far to one side of the humidifier body 12 and as far rearward
of the humidifier body 12 as possible.

The embodiment of the humidifier 10 shown 1n FIGS. 1-5
1s configured to prevent liquid from the liquid body 26 from
exiting through the inlet 22 thereot, such as when nadvert-
ently rotated from an upright, normal working position (gen-
erally 1llustrated 1n FI1G. 1). For this reason, 1t1s preferable for
the humidifier 10 to be capable of being rotated from the
upright, working position by about 120° without allowing,
liquid to exit from the 1nlet 22. It 1s more preferable for the
humidifier 10 to be capable of being rotated from the upright,
working position by about 80°-110° without allowing liquid
to exit from the inlet 22. It 1s contemplated that for the
embodiment of the humidifier 10 shown 1n FIG. 1, it may be
especially preferable for the humidifier 10 to be capable of
being rotated from the upright, working position by about 90°
without allowing liquid to exit from the inlet 22, since the
humidifier 10 1s readily able to be placed on one side thereof
due to the substantially fiat, normal sides thereof. However, of
course, it may be desirable for the humidifier 10 to be capable
of being rotated more or less than 90°, depending on the
particular configuration of the humidifier 10. It 1s noted that
while the humidifier 10 1s designed to prevent liquid from
exiting the inlet thereof when inadvertently oriented in other
than the upright working position, 1t may be possible to pur-
posefully enable liquid to exit from the inlet, such as by
jostling or rapidly and/or repeatedly rotating the humidifier
10. In situations wherein 1t 1s highly undesirable for liquid to
exit the ilet of the humidifier, the configuration (e.g., vol-
ume) of the chambers, size and placement of the inlet and
outlet, and si1ze and placement of the aperture mntercommuni-
cating the chambers may be altered from the illustrated
embodiment to decrease the possibility of liquid exiting the
inlet of the humadifier.

As shown 1n FIG. 2, the arrangement of the chambers 14,
16, 1inlet 22, and outlet 24 means that, 1t the humidifier 10 1s
rotated 1n a clockwise direction by up to 90° about axis ., then
the liquid body 26 will accumulate 1n the second portion 148
of the second chamber 14 and a portion of the first chamber 16
adjacent the outlet 24. In this situation, liquid of the liquid
body 26 may run out of the outlet 24, but will not run out of the
inlet 22 back into the blower.

Similarly, as shown in FIG. 3, 1f the humidifier 10 1s rotated
in a counter-clockwise direction (relative to the position 1llus-
trated 1n FIG. 1) by up to 90° about axis ¢, then the liquid
body 26 will accumulate 1n the first portion 14 A of the second
chamber 14, but will not spill over orifice 20 1nto the first
chamber 16.

As shown 1n FIG. 4, if the humidifier 10 1s rotated 1n a
clockwise direction (relative to the position 1llustrated 1n FIG.
1) up to 90° about axis P, then the liquid body 26 will accu-
mulate 1n a rearward portion of the second chamber 14 but
will not spill over orifice 20 into the first chamber 16.

As shown 1n FIG. 5, if the humidifier 10 1s rotated 1n a
counter-clockwise direction (relative to the position 1llus-
trated 1n FIG. 1) up to 90° about axis {3, then the liqmd body
26 will accumulate 1n forward portions of the first and second
chambers 14, 16 and will not spill back through first chamber
inlet 22. Furthermore, liquid of the liquid body 26 will drain
out of the humidifier 10 through second chamber outlet 24.

In the embodiment 1llustrated 1in FIGS. 1-5, the humidifier
10 has an exterior shape that 1s generally rectangular and the
humidifier 10. As illustrated, the inlet 22 1s positioned to
correspond to a blower outlet being on the upper left-hand
side when viewed from the front 1n an upright position. There-
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fore the humidifier inlet 22 1s positioned at the back of the
humaidifier 10 on the upper left-hand side, when viewed from
the front 1n an upright position. The humidifier outlet 24 lies
on the front upper right-hand side, when viewed from the
front 1n an upright position. However, 1t 1s, of course, possible
for the inlet and outlet to be repositioned corresponding to the
position of the blower outlet.

For each of the orientations of the humidifier 10 shown 1n
FIGS. 1-5, the level of the liquid body 26 1s always below the
level of at least one of the 1nlet 22 and orifice 20 intercom-
municating the first and second chambers 16, 14. In this
manner, 1n a case wherein the inlet 22 1s disposed below the
level of the liquid body 26 (such as 1n orientations illustrated
in FIGS. 3 and 4), the orifice 20 1s disposed above the level of
the liquid body 26, which prevents liquid from flowing there-
through and exiting the inlet 22. Conversely, 1n a case wherein
the orifice 20 1s disposed-below the level of the liquid body 26
(such as 1n orientations illustrated 1n FIGS. 2 and 5), the inlet
22 15 disposed above the level of the liquid body 26. Accord-
ingly, liquid may flow through the orifice 20, but 1s prevented
from exiting through the inlet 22.

FIG. 6 shows another embodiment of a humidifier 30
according to the present imvention. The humidifier 30
includes an inlet 32 and an outlet 34, both of which are
communicated with an interior of the humidifier 30. The
interior of the humidifier 30 defines a reservoir for a body of
liquid and a fluid passage. The fluid passage 1s communicated
to each ofthe ilet 32 and outlet 34 and 1s configured such that
flmd (e.g., breathable gas at an elevated pressure) flowing
therethrough 1s exposed to the body of liquid. Additionally,
the humidifier 30 1s adapted for detachable connection to an
NIPPV or CPAP apparatus (not shown) which includes a
blower. When connected, the output of the blower 1s attached
to the inlet 32. Air from the blower enters the inlet 32, flows
through the tluid passage, and collects moisture through con-
tact with the liquid body, before continuing on to the outlet 34
and then to the patient.

It 1s also contemplated that the humidifier 30 may include
an additional internal passage to allow momitoring of the
CPAP pressure without degrading signal strength or necessi-
tating relatively large correction factors due to signal attenu-
ation within the humidifier, such as described 1n co-pending
Applications incorporated above, as well as co-pending
Application No. WO 02/066107, entitled “Air Pressure Sig-
nal Monitoring in Apparatus for Treating Sleep Disordered
Breathing”, filed on even date herewith and hereby incorpo-
rated by reference 1n 1ts entirety.

As shown 1n FIG. 7, the humidifier 30 includes a top cover
36, a gasket 38, and a base 40. The gasket 38 1s disposed
between the top cover 36 and base 40, which are secured
together via sliding clips 72. (See FIG. 6.) Of course, other
suitable fastening arrangements and constructions are pos-
sible. For example, the top cover 36 and base 40 may be
formed with snap-fit or other cooperating constructions.
Alternatively, other types of mechanical fasteners may be
utilized. It 1s contemplated that the top cover 36 may be
formed from a relatively rigid polymer maternial, such as
polysulione (for example, grade UDEL P1700, manufactured
by BP Amoco Polymers), and includes the mlet 32 and the
outlet 34. The gasket 38 may be formed from a relatively
resilient material, such as silicone rubber (for example,
SILASTIC 94595-11C, manufactured by Dow Corming) and 1s
divided into first and second sections 42 and 44 by a channel
structure 46. The first section 42 includes a raised portion 48
having a first aperture 50 extending vertically therethrough.
The second section 44 includes a plurality of second apertures
52 extending vertically therethrough and being separated
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from one another by ribs 54. The top cover 36 may also
include a divider wall structure 56 (FIG. 8) which corre-
sponds to and 1s received within the channel structure 46 of
the gasket 38. The gasket 38 includes a sealing flange 58
formed about a periphery thereot. The base 40 may be formed
from the same or similar rigid polymer material as the top
cover 36 and may include a receptacle 60 formed therewithin,
a bottom portion 62, and side walls 64 extending upwardly
from the bottom portion 62. The base 40 may also include a
removable bridge structure 66, which divides the receptacle

60 into two sections 68 and 70, which correspond to the
sections [22] 42 and [24] 44 of the gasket 38.

As shown 1n FIG. 8, to assemble the humidifier 30, the
gasket 38 1s attached the base 40. The flange 58 of the gasket
38 forms a sealing engagement with an upper edge portion of
the side walls 64 of the base 40. The top cover 36 1s then
attached to the base 40 via sliding clips 72 (FIG. 6) on oppo-
site sides of the humidifier 30, such that the top cover 36
covers and seals with the gasket 38. The removable bridge
structure 66 vertically supports an intermediate portion of the
gasket 38. As shown, a downwardly facing surface of the
channel structure 46 of the gasket 38 engages an upwardly
facing surface of the bridge structure 66. When assembled,
the gasket first section 42, the top cover 36, and the divider
wall structure of the top cover 36 together form a first cham-
ber 74. The receptacle 60 of the base 40 together with the
gasket 38 form a second chamber 76. The first chamber 74 1s
thus located above the second chamber 76 and the volume of
the second chamber 76 1s larger than the volume of the first
chamber 74. The first and second chambers 74, 76 are 1n
communication with one another via the first aperture 50
within the gasket 38. The second chamber 76 1s in commu-
nication with the outlet 34 via the second apertures 52 within
the gasket 38.

In use, a predetermined maximum volume of liquid 1s
poured into the receptacle 60 of the base 40 after removing the
top cover 36 and the sealing gasket 38 from the base 40. The
top cover 36 and the sealing gasket 38 are then reattached to
the base 40. As shown 1n FIG. 9, a body of liquid 78 1s held in
the second chamber 76 when the humidifier 10 1s 1n the
upright working orientation of the humidifier 30. Breathable
gas from the blower enters the inlet 32 and travels through the
first chamber 74 and into the first aperture 50. The gas passes
through the aperture 50 and enters the second chamber 76
where 1t 1s humidified by contact with the body of liquid 78,
betfore exiting through apertures 52 in the gasket 38, and then
out through outlet 34 (FIG. 6).

In the working upright orientation of the humidifier 30, as
shown 1n FI1G. 9, a liquid level, indicated at 81, of the body of
liquid 78 1s below the aperture 50. Thus, liquid from the body
of liquid 78 cannot exit via the inlet 32 and there 1s no risk of
damaging the electronic components of the NIPPV or CPAP
apparatus. The body of liquid 78, however, will be displaced
in the humidifier 30 according to the orientation of the
humidifier 30. Accordingly, the humidifier 30 1s configured to
substantially prevent liquid of the body of liquid 78 from
exiting through the inlet 32 1n non-upright orientations to
avold damage to the NIPPV or CPAP apparatus connected to
the humidifier 30.

Similarly as with the embodiment illustrated 1n FIGS. 1-5,
the embodiment of the humidifier 30 shown 1n FIGS. 6-13 1s
configured to prevent liqud from the liquid body 78 from
exiting through the inlet 32 thereot, such as when nadvert-
ently rotated from an upright normal working position (gen-
erally 1llustrated 1n FI1G. 6). For this reason, 1t1s preferable for
the humidifier 30 to be capable of being rotated from the
upright, working position by about 120° without allowing
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liquid to exit from the inlet 32. It 1s more preferable for the
humaidifier 30 to be capable of being rotated from the upright,
working position by about 80°-110° without allowing liquid
to exit from the inlet 32. Itmay be especially preferable for the
humaidifier 30 to be capable of being rotated from the upright,
working position by about 90° without allowing liquid to exat
from the inlet 32. However, of course, 1t may be desirable for
the humidifier 30 to be capable of being rotated more or less
than 90°. It 1s noted that while the humidifier 30 1s designed to
prevent liquid from exiting the inlet thereof when inadvert-
ently oriented in other than the upright working position, 1t
may be possible to purposetully enable liquid to exit from the
inlet, such as by jostling or rapidly and/or repeatedly rotating
the humidifier 30. In situations wherein it 1s highly undesir-
able for liquid to exit the inlet of the humidifier, the configu-
ration (e.g., volume) of the chambers, size and placement of
the 1nlet and outlet, and size and placement of the aperture
intercommunicating the chambers may be altered from the
illustrated embodiment to decrease the possibility of liquid

exiting the ilet of the humadifier.

For each of the orientations of the humidifier 30 shown 1n
FIGS. 10-13, the level of the liquid body 78 1s always below
the level of at least one of the inlet 32 and aperture 50 inter-
communicating the first and second chambers 74, 76. In this
manner, 1n a case wherein the inlet 32 1s disposed below the
level of the liquid body 78 (such as 1n orientations illustrated
in FIGS. 10 and 12), the aperture 50 1s disposed above the
level of the liquid body 78, which prevents liquid from tlow-
ing therethrough and exiting the inlet 32. Conversely, in a case
wherein the aperture 50 1s disposed below the level of the
liquid body 78 (such as 1n orientations 1llustrated in FIGS. 11
and 13), the inlet 32 1s disposed above the level of the liquid
body 78. Accordingly, liquid may flow through the aperture
50, but 1s prevented from exiting through the mlet 32.

In FIG. 10, the humidifier 30 1s rotated to an angle about
90° from the working upright orientation, such that a side 80
thereol corresponding to the side of the humidifier 30 adja-
cent the inlet 32, 1s oriented below a side 82 thereof corre-
sponding to the side of the humadifier 30 adjacent the outlet
34. Because the raised portion 48 of the gasket 38 increases
the volume of the second chamber 76, the body of liquid 78
remains only in the second chamber 76 and the level 81 of the
liquid body 78 remains below the first aperture 50. Thus, the
liquid will not exit through the nlet 32.

In FIG. 11, the humidifier 30 1s rotated to an angle about
90° from the working upright orientation, such that the side
82 1s below the side 80 (1.¢., tlipped 180° from the orientation
illustrated in FIG. 11). As the level 81 of the body of liquid 78
1s above (at least mitially) the apertures 52, liquid will pass
therethrough and exit the outlet 34. However, since the level
81 of the liquid body 78 1s below the nlet 32, liquid will not
exit through the 1nlet 32. Liquid exiting through the outlet 34
1s generally acceptable as there 1s not generally a risk 1n
damaging the NIPPV or CPAP apparatus.

In FIG. 12, the humidifier 30 1s rotated to an angle about
90° from the working upright orientation, such that a rear side
thereof indicated at 84, corresponding to the side at which the
inlet 32 1s located, 1s below a forward side thereof indicated at
86, corresponding to the side at which the outlet 34 1s located.
As shown, the body of liquud 78 remains substantially 1n the
second chamber 76 and the level 81 of the liquid body 78
remains below the first aperture 50. Thus, water cannot exit
through the nlet 32.

FIG. 13 illustrates when the humidifier 30 1s tilted to an
angle about 90° from the working upright orientation, such
that the forward side 86 1s below the rear side 84. As shown,
the body of liquid 78 1s disposed within forward portions of
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the first and second chambers 74, 76. As the level 81 of the
body of liquid 78 1s at least mitially above the level of the
aperture 50, liquid will tlow through the aperture 50 1nto the
first chamber 74. However, since the inlet 32 1s disposed
above the level of the body of liquid 78 1n this orientation, no
liquad exits through the inlet 34.

The humidifier 30 thus ensures that the body of liquid 78 1s
disposed 1n one of (a) only the second chamber 76, or (b)
portions of the first and second chambers 74, 76 at a level
below the mlet 32, to prevent liquid from exiting through the
inlet 32 at orientations of the humidifier 30 up to an angle of
about 90° from the working upright orientation. In the 1llus-
trated embodiment, a number of features of the humidifier 30
contribute to ensuing this function. These include relive posi-
tions of the inlet 32 and first aperture 50. More particularly,
the mlet 32 and first aperture 50 are located on opposing ends
of the first chamber 74. Also, the volume of the second cham-
ber 76 1s larger than the volume of the first chamber 74, which
1s assisted by the raised portion 48 of the gasket 38 so that
liquad displaced trom the first chamber 74 may be accommo-
dated within the second chamber 76 without overflow
through aperture 50. Furthermore, the outlet 34 1s located

closer to the first aperture 50 than the inlet 32, which assists 1n
ensuing that liquid will exit via the outlet 34, rather than
though the nlet 32.

The humidifier 30 therefore substantially prevents or
reduces the risk of water exiting through the inlet 32, which
may damage the NIPPV or CPAP apparatus, when the
humidifier 30 1s 1n other orientations up to an angle of about
90° from 1ts working upright orientation.

It 1s contemplated that the humidifier 30 may be used as a
retrofit or add-on component for a CPAP apparatus. To facili-
tate this usage, it may be preferable to provide a connecting,
structure 100 that 1s configured to connect between the CPAP
apparatus and humidifier 30. As shown 1n FIGS. 14 and 15,
the connecting structure 100 1includes a housing 102, which
provides a generally horizontally extending receptacle 104
within which the humidifier 30 may be disposed. The housing,
102 provides a base portion 106 that 1s configured to support
the humidifier 310 thereon and a retaiming portion 108 con-
figured to secure the humidifier 30 1n position. As shown 1n
FIG. 16, the retaining portion 108 extends generally parallel
to the base portion 106 and 1s spaced above the base portion
106. Referring back to FIG. 14, the humidifier 30 may be
formed with arecess 110 that 1s open and of a complimentary
shape to receive the retaining portion 108 therein.

To facilitate connection of the humidifier 30 to the connect-
ing strut 100, 1t 1s contemplated that another embodiment of a
humidifier, indicated at 120 in FIG. 16, may include a secur-
ing mechanism 122. As shown, the securing mechanmism 122
includes a resiliently biased pull member 124 that includes
one or more locking lugs 126 extending generally down-
wardly therefrom. The pull member 124 1s disposed at a
torward end (assuming the rearward end of the humidifier 120
1s adjacent the connecting structure 100) of the humidifier
120 and 1s resiliently biased by a pair of resilient legs 128.
Rearward portions of the legs 128 are relatively securely
retained within corresponding pocket structures 130 provided
on a bottom side of the humidifier 120. Ribs 132 extend is
downwardly from the bottom side of the humidifier 120 and
engage an intermediary portion of the legs 128 to define a
space between the resilient legs 128 and the bottom side of the
humidifier 120. In this manner, the pull member 124 1s biased
generally downwardly by the resilient legs 128, but may be
manually moved (e.g., pulled) upward against a resilient bias
of the legs 128.
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As shown 1n FIG. 15, a forward portion of the base portion
106 includes generally upwardly open lug receiving recesses
134 within which the lugs 126 may be disposed when the
humidifier 120 1s disposed within the receptacle 104. As the
humaidifier 120 1s inserted within receptacle 104, the legs 128
resiliently bias the legs 126 into recesses 134. The lugs 126
and recesses 134 thereby secure the humidifier 120 within the
receptacle 104. To remove the humidifier 120 from the recep-
tacle 104, the pull member 124 1s pulled upwardly to with-
draw the lugs 126 from the recesses 134. The humidifier 120
may then be pulled generally horizontally out of the recep-
tacle 104.

FIG. 17 shows a rearward side of the connecting structure
100. The rearward side of the connecting structure 100 pro-
vides a retaining mechanism 140 to secure the connecting
structure 100 to the CPAP apparatus. It 1s contemplated that
the retamning mechamism 140 may include a series of aper-
tures 142 within the rearward portion of the housing 102. The
apertures 142 may receive therein, for example, prongs or
tabs (not shown) provided by the CPAP apparatus. As shown
in FIG. 18, within each aperture 142, a locking member 144
may be provided that 1s resiliently biased toward a position
that partially encloses the respective aperture 142. As also
shown 1n FIG. 18, a button structure 146 may be coupled to
the locking members 144, such that manual movement of the
button structure 146 moves the locking members 144 out of
their biased positions to substantially fully open the apertures
142. It 1s contemplated that the tabs or prongs on the CPAP
apparatus are provided with a groove therein such that when
positioned within the apertures 142, the locking members 144
engage within respective grooves to thereby securely and
detachably retain the connecting structure 100 to the CPAP
apparatus.

Referring back to FI1G. 17, the housing 102 of the connect-
ing structure 100 may be provided with an opening 148 that
allows the inlet of the humidifier to extend therethrough so as
to be connected to the CPAP apparatus.

In certain circumstances, 1t may be desirable to provide
heated humad air to the respirator mask. Accordingly, another
embodiment of the connecting structure, indicated at 150 1n 1s
FIG. 19, may include a heater 152. The connecting structure
150 may include a housing 154, which provides a base por-
tion 156 and retaining portion 158, similar to the housing 102
described above. As shown 1n FIG. 19, the retaining portion
158 may include a controller such as a knob or other selecting
device 160 thereon to control a heat setting of the heater 152.
It 1s also contemplated that the controller 160 may include a
display device, such as an LCD screen.

As shown 1n FIG. 20, the base portion 1536 may include a
heating element 162 thereon. The heating element 162 may
be 1n the form of a substantially flat plate-like resistance
heater, which heat generated thereby may be directly con-
trolled by the controller 160. As shown 1n FIG. 19, another
embodiment of the humidifier 1s indicated at 170. The
humaidifier 170 1s disposed within a receptacle 172 provided
by the housing 154. It 1s contemplated that the humidifier 170
has the same basic construction as the humidifiers 10 and 120
described above. However, 1t 1s contemplated that the humaidi-
fier 170 may include a heating plate 174 (also referred to as a
metallic cap) to facilitate heating of the liquid contained
therein. In particular, an opeming 176 1s provided within a
bottom wall 178 of the humidifier 170. The heating plate 174
1s shaped to fit within the opening 176, as shown in FIG. 21.
As shown in more detail 1n FIG. 22, the heating plate 174
includes an upstanding peripheral wall 180 which includes an
outwardly extending peripheral lip 182. A resilient seal mem-
ber 184 1s disposed about an outer periphery of the peripheral
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wall 180 1n contact with the peripheral lip 182. A rning-like
retaining member 186 may be press-fit onto the peripheral
wall 180 to retain the seal 184 in position on the peripheral
wall 180. The retaiming member 186 includes an outwardly
extending flange structure 188. The seal 184 1s disposed
between the peripheral lip 182 and flange structure 188. It 1s
contemplated that the retaining member 186 may be press {it
onto the heating plate 174, as described above, or may be
formed in one piece therewith. The bottom wall 178 of the
humidifier 170 1s formed with an annular upstanding tlange
190 which receives the heating plate 174. It 1s contemplated
that the tlange 190 may be slightly tapered inwardly 1n the
upward direction to ease insertion of the heating plate 174. As
shown, the flange 190 may include a generally horizontally
extending lip structure 192 that vertically retains the heating
plate 174.

Referring to FIG. 19, with the humidifier 170 1n position
within the receptacle 172, a bottom surface of the heating
plate 174 1s 1n contact with an upper surface of the heating
clement 162. In this manner, a heat generated by the heating
clement 162 1s conducively transferred to the heating plate
174. The liquid within the humidifier 170 1s exposed to an
upper surface of the heating plate 174 and conducts heat
therefrom. It 1s contemplated that a temperature of the liquid
within the humidifier 170 may be controlled by manipulation
of the controller 160.

It 1s also contemplated that the heating element 162 may be
upwardly resiliently biased to ensure adequate contact
between the heating element 162 and the heating plate 174.

As shown 1n FIG. 23, a rearward portion of the connecting
suture 150 may include a plurality of generally outwardly
extending contact elements 194. It 1s contemplated that the
contact element 194 may communicate with a power supply
within the CPAP apparatus and/or a controller and/or sensors.
In this manner, power may be delivered to the heater 152
directly from the CPAP apparatus. Additionally, a controller
within the CPAP apparatus 1itself may control the heater 152.
Furthermore, it 1s contemplated that sensors within the CPAP
apparatus may monitor a heat output of the heater 152. More-
over, 1t may be possible for a CPAP apparatus to automati-
cally adjust a heat output of the heater 152 based on a mea-
sured temperature thereof or of the water within the
humidifier or of the breathable air exiting the humadifier.

The mvention claimed 1s:
[1. A humidifier assembly for a CPAP apparatus, compris-
ng
a humidifier including
a base configured to retain a body of liquid therein, at
least a portion of the base being constructed of a heat
conducting material,
a top cover, and
a seal disposed between the top cover and the base; and
a connecting structure configured to connect between the
CPAP apparatus and humidifier and allow communica-
tion of an outlet of the CPAP apparatus with the inlet of
the humadifier, the connecting structure including
a housing providing a base portion to support the
humidifier thereon, and
a retaining mechanism configured to secure the connect-
ing structure to the CPAP apparatus,
wherein the base portion includes a heating element 1n
contact with the heat conducting material of the base of
the humidifier.]
[2. A humidifier assembly according to claim 1, wherein
the top cover defines both an inlet and an outlet communi-
cated with an interior of the base, the inlet configured to
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receive pressurized breathable gas and the outlet configured
to deliver the pressurized breathable gas with added humid-
ity.}

[3. A humidifier assembly according to claim 1, wherein
the connecting structure includes a control knob to control a
heat setting of the heating element.]

[4. A humidifier assembly according to claim 1, wherein
the connecting structure includes contact elements that com-
municate with a power supply within the CPAP apparatus.]

[5. A humidifier assembly according to claim 1, wherein
the connecting structure i1s configured to allow removable
attachment of the CPAP apparatus to the humidifier.]

[6. A humidifier assembly according to claim 1, wherein
the heat conducting material is a metallic material.]

[7. A CPAP apparatus including a humidifier assembly
according to claim 1.]

8. A humidifier, comprising:

a humidifier body configured to retain a body of liquid
having a predetermined maximum volume, the humidi-
fier body comprising:

a humidifier body inlet adapted to veceive a flow of
breathable gas;

a humidifier body outlet adapted to deliver the flow of
breathable gas with added humidity,

a gas introduction chamber having a gas introduction
chamber inlet and a gas introduction chamber outlet,
the gas introduction chamber inlet being adapted to
receive the flow of breathable gas from the humidifier
body inlet; and

a humidification chamber in communication with the
gas introduction chamber and the humidifier body
outlet, wherein

the gas introduction chamber outlet serves as a humidifi-
cation chamber inlet,

the gas introduction chamber inlet is oviented to direct the
flow of breathable gas in a substantially horizontal
dirvection when the humidifier is in an upright, operating
position,

the humidification chamber comprises a bottom portion
below the gas introduction chamber when the humidifier
is in the upright, operating position, and comprises a
side portion beside the gas introduction chamber when
the humidifier is in the upright, operating position,

wherein each of the gas introduction chamber and the

humidification chamber has an upper boundary that is
defined by a common upper wall portion of the humidi-
fier body,

the gas introduction chamber inlet and the gas introduction

chamber outlet are positioned above the liqguid when the
humidifier body retains the maximum volume of liquid
and is in the upright, operating position,

the gas introduction and humidification chambers are con-

figured so that when the humidifier body retains the
maximum volume of liquid and is rotated from an
upright, operating position by about 8§0°-110°, a maxi-
mum level of liguid in the humidifier body remains below
at least one of the gas introduction chamber inlet and the
gas introduction chamber outlet.

9. The humidifier accovdingto claim 8, whevein a volume of
the gas introduction chamber is smaller than a volume of the
humidification chamber.

10. The humidifier according to claim 9, wherein the gas
introduction chamber inlet and the gas introduction chamber
outlet are located at substantially diagonally opposing sec-
tions of the gas introduction chamber.
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11. The humidifier according to claim 9, wherein the vol-
ume of the humidification chamber is greater than the prede-
termined maximum volume of liquid.

[2. The humidifier according to claim 8, wherein the
humidifier body includes at least one securing element posi-
tioned, configured and dimensioned to detachably secure the
humidifier body to a comnecting structuve configured to
detachably comnnect between a CPAP apparatus and the
humidifier body.

13. The humidifier according to claim 12, wherein the at
least one securing element includes a pair of locking lugs
each configured to be received in a respective recess of the
connecting structure once the humidifier body is fully inserted
relative to the connecting structure.

14. The humidifier according to claim 13, wherein the
humidifier body includes an upper portion having an external
recess.

15. A humidifier assembly for a CPAP apparatus, the
humidifier assembly comprising.

a humidifier comprising a veservoir configured to retain a
body of liguid having a predetermined maximum vol-
ume, the veservoir comprising a first chamber adapted to
receive breathable gas from the CPAP apparatus, and a
second chamber adapted to veceive a flow of breathable
gas from the first chamber; and

a connecting structure configured to connect the CPAP
apparatus and the humidifier, the connecting structure
COmprising:

a base portion to support the humidifier thereon;

a first wall face;

a second wall face opposite the first wall face, the first
and second wall faces extending from the base portion
and being positioned between the CPAP apparatus
and the humidifier when connecting the CPAP appa-
ratus and the humidifier; and

a retaining mechanism configured to detachably secure
the connecting structure to the CPAP apparatus, the
retaining mechanism being positioned on the first
wall face,

wherein the base portion and the second wall face form at
least a part of a receptacle adapted to laterally receive
the humidifier, and

wherein the first wall face is configured to engage a corre-
sponding face of the CPAP apparatus.

16. The humidifier assembly according to claim 15,
wherein at least a portion of the humidifier vemains exposed
when the humidifier is veceived within the receptacle.

17. The humidifier assembly according to claim 16,
wherein the base comprises a heating element configured to
engage a heat conducting plate of the humidifier when the
humidifier is vetained in the receptacle.

18. The humidifier assembly according to claim 17,
wherein the second wall face comprises an extension member
extending away from the first wall face, the extension member
being configured to interact with the humidifier so that the
heat conducting plate is biased into engagement with the
heating element.

19. The humidifier assembly according to claim 18,
wherein the heating element is a flat plate-like resistance
heater.

20. The humidifier assembly accovding to claim 19,
wherein the first wall face and the second wall face each have
an opening, and wherein the opening of the first wall face
cooperates with the opening configured to define a gas flow
passage.

21. The humidifier assembly accorvding to claim 20,
wherein the opening in the second wall face is adapted to be
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fluidly connected to an inlet of the first chamber of the humidi-
fier when the humidifier is veceived within the veceptacle.

22. The humidifier assembly according to claim 21,
wherein the first wall face comprises an electrical connecting
member configured to engage a corrvesponding electrical
member of the CPAP apparatus.

23. The humidifier assembly according to claim 22,
wherein the electrical comnnecting member is positioned
toward a lower portion of the first wall face.

24. The humidifier assembly according to claim 23,
wherein the connecting structurve further comprises biased
locking members that are configured to engage the CPAP
apparatus to secuve the connecting structure to the CPAP
apparatus.

25. The humidifier assembly according to claim 23,
wherein an outlet of the first chamber sevves as an inlet of the
second chamber.

26. The humidifier assembly according to claim 25,
wherein the second chamber is configured to contain the
predetermined maximum volume of liquid.

27. The humidifier assembly according to claim 25,
wherein an inlet of the first chamber faces a hovizontal divec-
tion when the humidifier is in an upright, operating position.

28. The humidifier assembly according to claim 27,
wherein the first chamber inlet and the first chamber outlet
are positioned above the maximum volume of liquid when the
humidifier is in the upright, operating position.

29. The humidifier assembly according to claim 28,
wherein the first and second chambers are configured so that
when the reservoir retains the predetermined maximum vol-
ume of liquid and is votated from an upright, operating posi-
tion by about 80°-110° around an axis parallel to a bottom
face of the humidifier, a maximum level of liquid in the
humidifier vemains below at least one of the first chamber
inlet and the first chamber outlet.

30. The humidifier assembly according to claim 29,
wherein a volume of the first chamber is smaller than a
volume of the second chamber.

31. The humidifier assembly according to claim 30,
wherein the first chamber inlet and the first chamber outlet
are located at diametrically opposing sections of the first
chamber:

32. The humidifier assembly according to claim 31,
wherein the volume of the second chamber is greater than the
predetermined maximum volume of liguid.

33. The humidifier assembly according to claim 32,
wherein the reservoir is formed of a transparvent material.

34. The humidifier assembly according to claim 33,
wherein the connecting structure further comprising a
release member configured to release the CPAP apparatus
from engagement with the connecting structure.

35. The humidifier assembly according to claim 34,
wherein the velease member is provided in the base portion of
the housing.

36. The humidifier assembly according to claim 33,
wherein the connecting structure is configured to receive and
secure the humidifier when the connecting structure and the
humidifier arve moved laterally toward each other in a first
direction and is configured to engage the CPAP apparatus
when the connecting structure and the CPAP apparatus are
moved laterally toward each other in a second dirvection, the
first and second directions being the same.

37. The humidifier assembly according to claim 15 wherein
the retaining mechanism comprises a movable locking mem-
ber.
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38. The humidifier assembly accovding to claim 37 wherein
the movable locking member is movable between an engaged
position and a disengaged position.

39. The humidifier assembly according to claim 38 wherein
the movable locking member is vesiliently biased towards the
engaged position.

40. The humidifier assembly according to claim 37 further
comprising an aperture configured to receive the movable
locking member.

41. The humidifier assembly accovdingto claim 15 wherein
the vetaining mechanism comprises a movable button struc-
tuve configured to allow manual release of the connecting
structure from the CPAP apparatus.

42. The humidifier assembly accovding to claim 41,
wherein the movable button structure is coupled to a locking
member.

43. The humidifier assembly accovding to claim 42,
wherein movable button structure is configured such that
manual movement of the button structuve moves the locking
member out of a biased position.

44. A humidifier assembly for a CPAP apparatus, compris-
ing.

a humidifier having a reservoir for a body of liquid, and a

fluid passage between an inlet, provided at a rear wall of

the humidifier, and an outlet of the humidifier for expo-

sure of a flow of pressurized breathable gas from the

CPAP apparatus to the body of liquid, the humidifier

COmprising:

a base configured to retain the body of liquid therein and
including a heat conducting metallic plate, and

a top cover above the base, the top cover including the
outlet; and

a connecting structuve configured to allow comnnection

between the CPAP apparatus and humidifier and allow
communication of an outlet of the CPAP apparatus with
the inlet of the humidifier, the connecting structure com-
prising a housing, the housing providing a horizontal
receptacle within which the humidifier is removably dis-
posed by horizontally inserting the humidifier within
and pulling it out of the receptacle, the housing compris-
ing a base portion forming a lower surface of the recep-
tacle and configured to support the humidifier thereon, a
heating element positioned on the lower surface and in
thermal contact with the heat conducting metallic plate
of the base when the humidifier is disposed in the recep-
tacle, a first locking portion configured to assist in lock-
ing the humidifier in the horizontal veceptacle, a second
locking portion configured to assist in locking the con-
necting structure to the CPAP apparatus.

45. The humidifier assembly accovding to claim 44,
wherein the base and the top cover are detachably connected
to each other.

46. The humidifier assembly according to claim 44
wherein the humidifier includes a divider therein that divides
an interior of the humidifier into first and second chambers.

47. The humidifier assembly according to claim 46,
wherein the first chamber is adapted to rveceive the pressur-
ized breathable gas from the inlet of the humidifier, and con-
vey the pressurized breathable gas from the first chamber to
the second chamber via a passage formed in the divider.

48. The humidifier assembly accovding to claim 47,
wherein a maximum volume of the body of liquid is contained
entively in the second chamber when the humidifier is in a
novmal, upright operating position.

49. The humidifier assembly accovding to claim 47,
wherein the heating element is upwardly resiliently biased to
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ensure adequate thermal contact between the heating ele-
ment and the heat conducting metallic plate.

50. The humidifier assembly according to claim 49,
wherein, while the connecting structurve is fastened to the
CPAP apparatus and the humidifier is locked on the connect-
ing structure, the humidifier is configured to prevent or dis-
courage liquid from the body of liguid from exiting through
the inlet of the humidifier into the outlet of the CPAP appa-
ratus, if as a unit the humidifier, the connecting structure and
the CPAP apparatus are inadvertently votated 80-110
degrees from an upright working orientation to each of a

plurality of non-upright orientations.

51. The humidifier assembly according to claim 50,
wherein the connecting structure includes an upstanding wall

15 portion that extends in a substantially vertical orientation,
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the humidifier having a rear wall that abuts or is proximate
the upstanding wall portion when the humidifier is fully
inserted relative to the connecting structuve, the upstanding
wall portion including an opening that aligns with the inlet of
the humidifier when the humidifier is fully inserted velative to
the connecting structurve, the opening being configured to
allow communication of the pressurized breathable gas from
the outlet of the CPAP apparatus to the inlet of the humidifier.

52. A CPAP system including the humidifier assembly
according to claim 51.

53. The CPAP system according to claim 52, wherein the
connecting structure includes a controller to control the heat-
ing element of the connecting structure.

54. The humidifier assembly according to claim 44,
wherein the connecting structure includes a movable button
structure configured to allow manual release of the connect-
ing structure from the CPAP apparatus, the connecting struc-
ture being operatively connected to the second locking por-
tion to move a biased locking member of the second locking

35 portion out of a biased position.
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55. A humidifier assembly for a CPAP apparatus, compris-
ing
a humidifier configured to retain a body of liqguid therein,
the humidifier having an inlet configured to rveceive pres-
surized breathable gas and an outlet configured to
deliver the pressurized breathable gas with added
humidity, the humidifier including:
a base, at least a portion of the base being constructed of
a heat conducting material,
a cover having the inlet and the outlet of the humidifier,
and
a seal between the cover and the base; and
a connecting structure configured to vemovably connect
between the CPAP apparatus and humidifier and allow
communication of an outlet of the CPAP apparatus with
the inlet of the humidifier, the comnecting structure
including:
a housing providing a base portion to support the
humidifier thereon, wherein the base portion includes
a heating element in contact with the heat conducting
material of the base of the humidifier, and
a retaining structure configured to fasten the connecting
structure to the CPAP apparatus,
wherein, while the connecting structure is fastened to the
CPAP apparatus and the humidifier is supported on the
connecting structure, the humidifier is configured to pre-
vent or discourage liquid from the body of liquid from
exiting through the inlet of the humidifier into the outlet
of the CPAP apparatus, if as a unit the humidifier, the
connecting structuve and the CPAP apparatus are
rotated 80-110 degrees from an upright working orvien-
tation to each of a plurality of non-upright orientations.
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56. The humidifier assembly of claim 35, wherein the

retaining structure includes a locking member configured to
lock the connecting structuve to the CPAP apparatus.

57. The humidifier assembly of claim 56, further compris-
ing a securing mechanismto detachably lockthe humidifier to

the connecting structure.

58. The humidifier assembly of claim 57, wherein the con-
necting structure includes an upstanding wall portion posi-
tioned towards a rearward side of the connecting structure,
the upstanding wall portion having the rvetaining structure,
the retaining structurve being configured to removably fasten

the rearward side of the connecting structure to a frontward

side of the CPAP apparatus.
59. The humidifier assembly of claim 57, wherein the secur-

ing mechanism includes a plurality of locking lugs formed on
the humidifier and plurality of recesses provided in the con-
necting structure, wherein the humidifier is structuved for
connecting to the connecting structure by moving the humidi-
fier in a generally horizontal direction velative to the connect-
ing structure until a fully inserted position is achieved, at
which position the lugs are moveable in a generally vertical
dirvection into the respective recesses, to therefore lock the
humidifier against withdrawal from the connecting structure.

60. The humidifier assembly of claim 59, wherein each lug
positively engages with a side wall surface of the rvespective
recess when in the fully inserted position, each said side wall
surface extending in the generally vertical dirvection.

61. The humidifier assembly of claim 60, further compris-
ing a biasing element to bias the locking lugs into the vespec-
live recesses.

62. The humidifier assembly of claim 61, wherein, to allow
removal of the humidifier from the connecting structure, the
biasing element is manually movable to allow the lugs to
withdraw from engagement with the recesses, at which point
the humidifier is pulled out from the connecting structure in
the generally horvizontal direction.

63. The humidifier assembly of claim 59, wherein, to allow
removal of the humidifier from the connecting structure, the
lugs are manually movable in the generally vertical divection
to withdraw the lugs from engagement with the vecesses, at

which point the humidifier is pulled out from the connecting
structure in the generally horizontal direction.

64. The humidifier assembly of claim 55, wherein the
humidifier includes a divider therein that divides an interior
of the humidifier into first and second chambers, and wherein
the first chamber is adapted to veceive the pressurized breath-
able gas from the inlet of the humidifier, and convey the
pressurized breathable gas from the first chamber to the sec-
ond chamber via a passage formed in the divider.

65. The humidifier assembly of claim 64, wherein a maxi-
mum volume of the body of liquid is contained entively in the
second chamber when the humidifier is the upright operating
orientation.

66. The humidifier assembly of claim 64, wherein the non-
upright orvientations include positions where the humidifier is
rotated about multiple horizontal axes.

67. The humidifier assembly of claim 66, wherein the non-
upright orvientations ave those which occur when the humidi-
fier is inadvertently votated at least up to about 8§0°-110° in
both clockwise and counterclockwise orientations velative to
the horizontal axes.

68. The humidifier assembly of claim 66, wherein the hovi-

zontal axes include a fivst axis that vuns from a front to a back

of the humidifier, and a second axis that vuns from lateral side
to lateral side of the humidifier.
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69. The humidifier assembly of claim 58, wherein the

upstanding wall portion extends substantially vertically
upwards from the base portion.
70. The humidifier assembly of claim 69, wherein:

d the housing includes vear upper covner portions and rear
lateral side portions that extend rvearwardly from the
upstanding wall portion and form a rearward-most part
of the connecting structure, and

the vear upper corner portions and the rear lateral side
portions arve configured to hold the CPAP apparatus.
71. The humidifier assembly of claim 70, wherein the rear
upper corvner portions and rvear lateral side portions are
configured to hold the CPAP apparatus while the retaining
structure fastens the connecting structure to the CPAP appa-
ratus.

72. The humidifier assembly of claim 55, wherein the heat-

ing element is upwardly vesiliently biased to ensure adequate
thermal contact between the heating element and the heat

conducting material.

73. The humidifier assembly of claim 55, whevein the con-
necting structure includes an upstanding wall portion extend-
ing in a substantially vertical ovientation compared to the
base of the connecting structure, the humidifier having a rear
wall that abuts or is proximate a front wall of the upstanding
wall portion when the humidifier is fully inserted relative to
the connecting structure, the upstanding wall portion includ-
ing an opening in the front wall that aligns with the inlet of the
humidifier when the humidifier is fully inserted velative to the
connecting structuve, the opening being configured to allow
communication of the pressurized breathable gas from the
outlet of the CPAP apparatus to the inlet of the humidifier.

74. The humidifier assembly of claim 73, wherein the inlet
of the humidifier comprises a genervally cvlindrical tube that
projects horizontally rearward from the vear wall of the
humidifier, and wherein the tube extends into the opening
when the humidifier is fully inserted rvelative to the connecting
structure.

75. The humidifier assembly of claim 55, wherein the
retaining structure includes a vecess adapted to receive a tab
or prong of the CPAP apparatus, whevein the rvecess is con-

figured to receive the tab or prong to detachably lock the
connecting structure to the CPAP apparatus.

76. The humidifier assembly of claim 55, wherein a rear-
ward side of the connecting structure comprises at least one
electrical connecting member configured to engage a corre-
sponding electvical member of the CPAP apparatus for power
supply and control of the heating element.

77. The humidifier assembly of claim 76, wherein the elec-
trical connecting member is positioned toward a lower por-
tion of the rearward side.

78. The humidifier assembly of claim 55, wherein the con-
necting structurve is comnfigured to rveceive and secuve the
humidifier when the connecting structure and the humidifier
are moved laterally toward each other in a first divection and
is configured to engage the CPAP apparatus when the con-
necting structure and the CPAP apparatus are moved later-
ally toward each other in a second divection, the first and
second divections being the same.

79. A CPAP system including the CPAP apparatus and the
humidifier assembly of claim 55.

80. The CPAP system of claim 79, further comprising a
button structure to counteract biased engagement between a
prong or tab of the CPAP apparatus and a vecess of the
connecting structure, wherein manual movement of the but-
ton structure causes relative movement between the prong or
tab and the vecess, to unlock the connecting structure from the
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CPAP apparatus, at which point the connecting structure and
the CPAP apparatus are releasable from one another.

81. The CPAP system of claim 80, wherein the CPAP appa-
ratus includes a contvoller to control the heating element of
the connecting structuve, as well as at least one electrical
connecting member to allow power supply from the CPAP
apparatus to the connecting structure.

82. A CPAP system including the CPAP apparatus and the
humidifier assembly of claim 57, further comprising a button
structure to counteract biased engagement between a prong
or tab of the CPAP apparatus and a recess of the connecting
structure, wherein manual movement of the button structure
causes relative movement between the prong ov tab and the
recess, to unlock the comnnecting structuve from the CPAP
apparatus, at which point the connecting structure and the
CPAP apparatus are releasable from one another.

83. The CPAP system of claim 82, wherein the CPAP appa-
ratus includes a controller to control the heating element of
the connecting structurve, as well as at least one electrical
connecting member to allow power supply from the CPAP
apparatus to the connecting structure.

84. The humidifier assembly of claim 55, wherein the con-
necting structure includes a movable button structure config-
ured to allow manual velease of the connecting structure from
the CPAP apparatus, the connecting structuve being opera-
tively connected to the retaining structurve to move a biased
locking member of the retaining structure out of a biased
position.

83. A humidifier assembly for a CPAP apparatus, compris-
Ing:

a humidifier that defines a veservoir for a body of liquid,

and a fluid passage between an inlet, provided at a rear

wall of the humidifier, and an outlet of the humidifier, for

exposure of aflow of pressurized breathable gas from the
CPAP apparatus to the body of liquid, the humidifier
COmprising.
a base having a bottom portion constructed of a heat
conducting metallic material,
side wall portions extending upwardly from the bottom
portion, the side wall portions and the bottom portion
together being configured to rvetain a body of liguid
therein, and
a cover above the base, the cover including the inlet and
the outlet; and
a connecting structurve configured to allow connection
between the CPAP apparatus and humidifier and allow
communication of an outlet of the CPAP apparatus with
the inlet of the humidifier, the connecting structure com-
prising a housing, the housing providing a generally
horizontal, open receptacle within which the humidifier
is removably disposed by generally hovizontally insert-
ing the humidifier within and pulling it out of the vecep-
tacle, the housing comprising a base portion forming a
lower surface of the veceptacle and configured to sup-
port the humidifier thereon, and a heating element posi-
tioned on the lower surface and in thermal contact with
the heat conducting metallic material of the base when
the humidifier is disposed in the receptacle,
the comnnecting structure further including a humidifier
attaching structure that removably attaches the humidi-
fier in the generally horvizontal veceptacle, and a CPAP
apparatus attaching structure configured to removably
attach the connecting structure to the CPAP apparatus,
whevrein the connecting structurve includes an upstanding
wall portion that extends in a substantially vertical ovi-
entation, the humidifier having a rear wall that abuts or
is proximate the upstanding wall portion when the
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humidifier is fully inserted relative to the connecting
structure, the upstanding wall portion including an
opening that aligns with the inlet of the humidifier when
the humidifier is fully inserted velative to the connecting
structure, the opening being configured to allow com-

munication of the pressurized breathable gas from the
outlet of the CPAP apparatus to the inlet of the humidi-
fer,

wherein the inlet of the humidifier comprises a generally

cviindrical tube that projects horizontally rearward
from the rear wall of the humidifier, and whevein the tube
extends into the opening when the humidifier is fully
inserted relative to the connecting structure.

86. The humidifier assembly according to claim 85,
wherein the base and the cover are detachably connected to
each other.

87. The humidifier assembly accovding to claim 85,
wherein the humidifier includes a vemovable divider thervein
that divides an interior of the humidifier into first and second
chambers.

88. The humidifier assembly accorvding to claim §7,
wherein the first chamber is adapted to veceive the pressur-
ized breathable gas from the inlet of the humidifier, and con-
vey the pressurized breathable gas from the first chamber to
the second chamber via a passage formed in the divider.

89. The humidifier assembly according to claim 8§87,
wherein the humidifier is constructed to prevent or discour-
age spillbackof liguid through the inlet of the humidifier when
the humidifier is inadvertently moved from a normal, upright
positon to each of a plurality of non-upright positions in
which the humidifier assembly is not designed to operate.

90. The humidifier assembly according to claim 83, further
comprising a seal between the base and the cover.

91. The humidifier assembly according to claim 85,
wherein the base is at least partially formed of a transparvent
material.

92. The humidifier assembly according to claim 85,
wherein the heating element is upwardly resiliently biased to
ensure adegquate thermal contact between the heating ele-
ment and the heat conducting metallic material.

93. The humidifier assembly according to claim 8§85,
wherein the humidifier attaching structure includes a plural-
ity of recesses of the connecting structure that rveceive corre-
sponding lugs on the humidifier when the humidifier is fully
inserted into the open receptacle.

94. The humidifier assembly according to claim 85,
wherein.

the humidifier includes a removable divider thervein that

divides an intevior of the humidifier into first and second
chambers, and

the first chamber is adapted to receive the pressurized

breathable gas from the inlet of the humidifier, and con-
vey the pressurized breathable gas from the first cham-
ber to the second chamber via a passage formed in the
divider.

95. The humidifier assembly according to claim 94,
wherein, while the connecting structure is attached to the
CPAP apparatus and the humidifier is supported on the con-
necting structure, the humidifier is configured to prevent or
discourage liquid from the body of liquid from exiting through
the inlet of the humidifier into the outlet of the CPAP appa-
ratus, if as a unit the humidifier, the connecting structure and
the CPAP apparatus are inadvertently votated 50-110
degrees from an upright working orientation to each of a
plurality of non-upright orientations.

96. The humidifier assembly according to claim 85,
wherein connecting structure is vemovably locked to the
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humidifier and the connecting structurve is configured to be
removably locked to the CPAP apparatus.

97. The humidifier assembly accovding to claim 85,
wherein the heat conducting metallic material comprises a
metallic plate having a horizontal portion and an upstanding
wall along at least a portion of the plate, the upstanding wall
having a lip positioned at a distal end of the upstanding wall,
the lip extending generally parallel to the horizontal portion
of the plate.

98. The humidifier assembly according to claim 97, further
comprising a resilient seal member positioned at a junction
where the plate and the side wall portions of the humidifier
meet.

99. The humidifier assembly according to claim 97, further
comprising a flange integrally formed with at least one of the
side wall portions of the base of the humidifier, the flange and
a portion of the plate being positioned to overlap one another
in a horizontal plane.

100. A CPAP system including the CPAP apparatus and the
humidifier assembly according to claim §5.

101. The CPAP system according to claim 100 wherein the
CPAP apparatus includes a controller to control the heating
element of the connecting structure.

102. A CPAP system including the humidifier assembly

according to claim 95.

103. A CPAP system including the humidifier assembly
according to claim 96.

104. The humidifier assembly according to claim 85,
wherein the connecting structure includes a movable button
structure configured to allow manual rvelease of the connect-
ing structure from the CPAP apparatus, the connecting struc-
ture being operatively comnnected to the CPAP apparatus
attaching structure to move a biased locking member of the
CPAP apparatus attaching structure out of a biased position.

105. A humidifier, comprising:

a humidifier body configured to retain a body of liguid

having a predetermined maximum volume, the humidi-
fier body comprising:

a humidifier body inlet configured to receive a flow of

breathable gas;

a humidifier body outlet adapted to deliver the flow of

breathable gas with added humidity;

a gas introduction chamber having a gas introduction
chamber inlet and a gas introduction chamber outlet,
the gas introduction chamber inlet being adapted to
receive the flow of breathable gas from the humidifier
body inlet,

a humidification chamber in communication with the gas
introduction chamber and the humidifier body outlet, the
humidification chamber having a bottom surface com-
prising heat conductive metallic material, and
a cover that defines an upper boundary of both the gas

introduction chamber and at least a portion of the
humidification chamber, the cover including the
humidifier body outlet, wherein.

the gas introduction chamber outlet serves as a humidifi-
cation chamber inlet,

the gas introduction chamber inlet faces a hovizontal divec-
tion when the humidifier is in an upright, operating
position,

the humidification chamber comprises a bottom portion
below the gas introduction chamber when the humidifier
is in the upright, operating position, and comprises a
side portion beside the gas introduction chamber when
the humidifier is in the upright, operating position,
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the gas introduction chamber outlet is positioned above the
liguid when the humidifier body retains the maximum
volume of liquid and is in the upright, operating posi-
tion, and

the gas introduction chamber and the humidification

chamber are configured so that when the humidifier
body retains the maximum volume of liguid and is
rotated around a horizontal axis parallel to the bottom
surface of the humidifier chamber, in each of clockwise
and counterclockwise directions, from the upright, oper-
ating position to a plurality of non-upright positions, the
possibility of liguid flowing from the humidification
chamber and out through the humidifier inlet is discour-
aged or prevented.

106. The humidifier of claim 105, wherein a volume of the
gas introduction chamber is smaller than a volume of the
humidification chamber.

107. The humidifier of claim 106, wherein the gas intro-
duction chamber inlet and the gas introduction chamber out-
let are located at substantively diagonally opposite sections
of the gas introduction chamber.

108. The humidifier of claim 107, whevein the volume of the
humidification chamber is greater than the predetermined
maximum volume of liquid.

109. The humidifier of claim 105, wherein a maximum level
of liquid in the humidifier body remains below at least one of
the gas introduction chamber inlet and the gas introduction
chamber outlet.

110. The humidifier of claim 105, whevrein the non-upright
positions include positions where the humidifier is inadvert-
ently rotated about multiple horvizontal axes.

111. The humidifier of claim 110, whevrein the non-upright
positions are those which occur when the humidifier is inad-
vertently rotated in both clockwise and counterclockwise ovi-
entations relative to the horizontal axes.

112. The humidifier of claim 110, wherein the horizontal
axes include a first axis that runs from a front to a back of the
humidifier body, and a second axis that runs from lateral side

to lateral side of the humidifier body.

113. The humidifier of claim 110, wherein the horizontal
axes are perpendicular.

114. The humidifier of claim 105, wherein the humidifier
body includes a side wall that defines a side wall boundary of
both the gas introduction chamber and the humidification
chamber:

115. The humidifier of claim 114, wherein the humidifier
body inlet being positioned on a rear side wall of the humidi-
fier body.

116. The humidifier of claim 114, whervein a lower bound-

ary of the gas introduction chamber and an upper boundary
of at least part of the humidifier chamber are formed with a
common wall.

117. The humidifier of claim 105, wherein the humidifier
body includes at least one securing element positioned, con-
figured and dimensioned to detachably secure the humidifier
body to a connecting structure configured to detachably con-
nect between a CPAP apparatus and the humidifier body.

118. The humidifier of claim 117, wherein the at least one
securing element includes a pair of locking lugs each config-
ured to be received in a rvespective recess of the connecting

structure once the humidifier body is fully inserted velative to
the connecting structure.

119. The humidifier of claim 118, wherein the humidifier

body includes an upper portion having an external rvecess.
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120. A humidifier, comprising:

a humidifier body comprising:

a humidifier body inlet configured to receive a flow of
breathable gas, the humidifier body inlet including a
cviindrical tube that extends rearward from a rear
wall of the humidifier body,

a humidifier body outlet adapted to deliver the flow of
breathable gas with added humidity,

a gas introduction chamber having a gas introduction
chamber inlet and a gas introduction chamber outlet,
the gas introduction chamber inlet being adapted to
receive the flow of breathable gas from the cvlindrical
tube;

a humidification chamber in communication with the
gas introduction chamber and the humidifier body
outlet, the humidification chamber having a bottom
surface comprising heat conductive metallic mate-
rial, and

a top cover that defines an upper boundary of both the
gas introduction chamber and at least a portion of the
humidification chamber, the top cover including the
humidifier body outlet, wherein.

the gas introduction chamber outlet serves as a humidifi-

cation chamber inlet,

the gas introduction chamber outlet is positioned above the

maximum volume of liquid when the humidifier body is

in the upright, operating position, and

when the humidifier body retains a volume of liguid and is

moved from the upright, operating position to each of a

plurality of non-upright positions, the possibility of lig-

uid flowing from the humidification chamber and out
through the humidifier inlet is discouraged or prevented.

121. The humidifier of claim 120, wherein a volume of the
gas introduction chamber is smaller than a volume of the
humidification chamber.

122. The humidifier of claim 121, wherein the gas intro-
duction chamber inlet and the gas introduction chamber out-
let are located at adjacent wall sections of the gas introduc-
tion chamber.

123. The humidifier of claim 122, whevein the volume of the
humidification chamber is greater than the predetermined
maximum volume of liquid.

124. The humidifier of claim 120, wherein a maximum level
of liquid in the humidifier body remains below at least one of
the gas introduction chamber inlet and the gas introduction
chamber outlet.

125. The humidifier of claim 120, wherein the non-upright
positions include positions where the humidifier is inadvert-
ently rotated about multiple horizontal axes.

126. The humidifier of claim 125, wherein the non-upright
positions are those which occur when the humidifier is inad-
vertently votated in both clockwise and counterclockwise ovi-
entations up to about 80-110 degrees relative to the hovizon-
tal axes.

127. The humidifier of claim 125, wherein the horizontal
axes include a first axis that runs from a front to a back of the
humidifier body, and a second axis that runs from lateral side
to lateral side of the humidifier body.

128. The humidifier of claim 125, wherein the horizontal
axes arve perpendicular.

129. The humidifier of claim 120, wherein the rear wall of
the humidifier body defines a rear wall boundary for both the
gas introduction chamber and the humidification chamber.

130. The humidifier of claim 129, wherein a lower wall
boundary of the gas introduction chamber and an upper wall
boundary of at least part of the humidifier chamber are
Jormed with a common wall.
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131. The humidifier of claim 129, wherein at least part of

the rear wall boundary spanning the gas introduction cham-
ber and the humidifier chamber is substantially planar in a
vertical divection.

132. The humidifier of claim 129, wherein the gas intro-
duction chamber defines a gas path extending at least from
the gas introduction chamber inlet to an interior upper sur-

face of the humidifier body.

133. The humidifier of claim 120, wherein the humidifier

body includes at least one externally located securing ele-
ment positioned, configured and dimensioned to detachably
secure the humidifier body to a connecting structure config-
ured to detachably connect between a CPAP apparatus and

the humidifier body.
134. The humidifier of claim 133, wherein the at least one

securing element includes a pair of locking lugs each config-
ured to be rveceived in a vespective vecess of the connecting
structure once the humidifier body is fully inserted velative to
the connecting structure.

135. The humidifier of claim 134, wherein the humidifier

body includes an upper portion having an external rvecess.

136. A humidifier assembly for a CPAP apparatus, com-

prising:

a humidifier to expose of a flow of pressurized breathable
gas from the CPAP apparatus to a body of liguid, the
humidifier comprising:
an inlet and an outlet, the inlet being provided proximate

a rear wall of the humidifier,

a base including a heat conducting metallic plate, and

a top cover detachably connected to the base, the top
cover including the outlet, and

an elastomeric seal between the base and the top cover;

a comnnecting structure configurved to allow connection
between the CPAP apparatus and the humidifier and
allow communication of an outlet of the CPAP appara-
tus with the inlet of the humidifier without the need for an
external flexible conduit extending between the CPAP
apparatus and the connecting structurve, the connecting
Stricture comprising:

a housing providing a horizontal receptacle within
which the humidifier is vemovably disposed by hovi-
zontally inserting the humidifier within and pulling it
out of the receptacle, the housing comprising a base
portion forming a lower surface of the receptacle and
configured to support the humidifier theveon, and an
upwardly biased heating element positioned on the
lower surface and in thermal contact with the heat
conducting metallic plate of the base when the
humidifier is disposed in the receptacle,

a retaining mechanism having at least one biased lock-
ing member configured to lock the connecting stric-
ture to the CPAP apparatus,

a movable button structure operatively connected to the
at least one biased locking member, whereby manual
movement of the button structuve moves the biased
locking member from an engaged position to a disen-
gaged position to allow for manual release of the
connecting structuve from the CPAP apparatus, and

a vetaining portion configured to secure the humidifier in
position velative to the comnnecting structuve, the
retaining portion extending substantially parallel to
the base portion and being spaced above the lower
surface of the base portion, the vetaining portion hav-
ing a downwardly facing surface that engages an
exterior portion of the humidifier as the humidifier is
horizontally loaded into the receptacle, the retaining
portion being positioned to constrain the humidifier
such that, during assembly, the heat conducting
metallic plate of the base of the humidifier slides
against the upwardly biased heating element, wherein
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the inlet provided at the rear wall of the humidifier is
positioned to receive the pressurized breathable gas
once the humidifier is fully loaded into the receptacle;
and

a securing mechanism that releasably locks the humidifier
in the horvizontal receptacle, whervein, when the connect-
ing structure is locked to the CPAP apparatus and the
humidifier is locked on the comnnecting structure, the
humidifier is configured to prevent or discourage liquid

5

from the body of liguid from exiting through the inlet of 1,

the humidifier into the outlet of the CPAP apparatus, if

as a unit the humidifier, the connecting structure and the
CPAP apparatus ave rotated from an upright working
orientation to each of a plurality of non-upright orien-
lations.,

137. The humidifier assembly according to claim 136,
wherein the connecting structure includes an upstanding wall
portion that extends in a substantially vertical ovientation,
the rear wall of the humidifier abutting or located proximate
the upstanding wall portion when the humidifier is fully
inserted relative to the connecting structure, the upstanding

wall portion including an opening that aligns with the inlet of

the humidifier when the humidifier is fully inserted relative to
the comnecting structuve, the opening being configured to
allow communication of the pressurized breathable gas from
the outlet of the CPAP apparatus to the inlet of the humidifier.

138. The humidifier assembly according to claim 136,
wherein the connecting structure veceives and securves the
humidifier when the connecting structure and the humidifier
are moved horizontally relative to each other and is config-
ured to engage the CPAP apparatus when the connecting
structure and the CPAP apparatus arve moved hovizontally
relative to each.

139. The humidifier assembly of claim 136, wherein a side
of the connecting structure comprises at least one electrical
connecting member configured to engage a corresponding
electrical member of the CPAP apparatus for power supply
and control of the heating element.

140. The humidifier assembly of claim 139, wherein the
electrical connecting member is positioned on a lower por-
tion of the side.

141. The humidifier assembly of claim 136, wherein the

humidifier body includes a vear portion having an external
recess.

142. The humidifier assembly of claim 136, wherein the
exterior portion of the humidifier includes a vecess positioned
along a rearward side of the humidifier to veceive the retain-
ing portion when the humidifier is hovizontally moved and
fully inserted within the connecting structure.

143. The humidifier assembly of claim 136, wherein the
securing mechanism includes at least one movable locking
lug that is movable between a locked position and an
unlocked position, the securing mechanism further including
a biased member that supports the at least one movable
locking lug, the biased member being manually operable to
move the lug from the locked position to the unlocked posi-
tion, theveby allowing the humidifier to be horizontally with-
drawn from the connecting structure.

144. The humidifier assembly of claim 136, wherein the
humidifier includes a gas introduction chamber and a
humidification chamber, the gas introduction chamber being
positioned to veceive the pressurized breathable gas from the
inlet of the humidifier, the gas introduction chamber being
oriented to direct the pressurized breathable gas in a substan-
tially hovizontal direction when the humidifier is in the
upright working orvientation, the humidifier further including
a substantially vertically extending passage oviented to divect
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the pressurized breathable gas from the gas introduction
chamber in a downward divection towards liquid contained in

the humidification chamber.

145. The humidifier assembly of claim 136, wherein the
plurality of non-upright positions includes up-ended position
in which the vear wall of the humidifier is vertically below a
front side wall of the humidifier, whereby even if the liquid
level within the humidifier is higher than the inlet of the

humidifier, liquid is discouraged ov prevented from exiting
through the inlet.

146. The humidifier assembly of claim 145, wherein the
plurality of positions includes two side-lying positions where
the vear wall is hovizontally spaced from the front side wall of
the humidifier, wherebv, in said side-lyving positions, liquid is
discouraged ov prevented from exiting through the inlet.

147. The humidifier assembly of claim 136, wherein the
connecting structure includes an upstanding wall including
an aperture to veceive pressurized breathable gas from the
CPAP apparatus.

148. The humidifier assembly accovding to claim 136, fur-
ther comprising clips to detachably connect the base and the
lop cover.

149. The humidifier assembly according to claim 136,
wherein at least a portion of the humidifier remains exposed
when the humidifier is received within the veceptacle.

150. The humidifier assembly according to claim 136,
wherein rear wall extends in a substantially vertical divection
when the humidifier is in the upright working ovientation.

151. The humidifier assembly of claim 136, wherein the
humidifier includes a gas introduction chamber and a
humidification chamber, the gas introduction chamber being
positioned to veceive the pressurized breathable gas from the
inlet of the humidifier, the gas introduction chamber being
oriented to divect the pressurized breathable gas in a substan-
tially horizontal divection when the humidifier is in the
upright working ovientation, the humidifier further including
a vertical passage communicating the gas introduction cham-
ber with the humidification chamber, and

wherein the plurality of non-upright positions includes a

position in which the inlet faces downward and the pas-
sage is positioned at a level higher than the inlet,
whereby liquid is discouraged or prevented from moving

from the humidification chamber and exiting through the
inlet.

152, The humidifier assembly of claim 151, wherein the
plurality of positions includes two opposite side-lying posi-
tions where the humidifier is votated in clockwise and coun-
tevclockwise manners about a longitudinal axis if the inlet,
whereby, in said side-lying positions, liquid is discouraged or
prevented from exiting from the humidification chamber
through the inlet.

153. A CPAP system including the humidifier assembly
according to claim 136.

154, The CPAP system of claim 153, wherein the CPAP
apparatus includes a controller to control the heating element
of the connecting structuve, as well as at least one electrical
connecting member to allow power supply from the CPAP
apparatus to the connecting structure.

155. A CPAP system including a blower to generate a flow
of pressurized breathable gas and the humidifier according to
claim 8.

156. A CPAP system including a blower to generate a flow
of pressurized breathable gas and the humidifier of claim 105.

157. A CPAP system including a blower to generate a flow
of pressurized breathable gas and the humidifier of claim 120.
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