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(57) Abrégée/Abstract:
Breathing mask assemblies that include adjustable forehead supports are disclosed herein. In one embodiment, a forehead
support Is adjustably coupled to a central or main body of the breathing mask. A clamp Is configured to lock the position of the
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(57) Abrege(suite)/Abstract(continued):

forehead support relative to the central body and to lock forehead support at multiple different positions. In one exemplary

embodiment, the forehead support may be locked at any position along a path of travel between a first position and a second
position.
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Abstract
Breathing mask assemblies that include adjustable forehead supports are disclosed herein.
In one embodiment, a forehead support is adjustably coupled to a central or main body of the
breathing mask. A clamp is configured to lock the positiori of the forehead support relative
to the central bOdy and to lock forehead support at. multiple different positions. In one

exemplary embodiment, the forehead support may be locked at any position along a path of

travel between a first position and a second position.
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BREATHING MASK

Related Applications .
[0001] The present application claims the benefit of provisional patent application

serial number 60/826,015 filed on September 18, 2006, entitled “Breathing Mask.” Provisional
patent application serial number 60/826,015 . '

Background | .
[0002] Breathing masks may be used to deliver gaSes of controlled composition, at a

controlled pressure, and at a controlled flow to a person’s face for inhalation. Gas composition
 typically is controlled to achieve a particular medical goal, such as anesthesiology. Gas pressure
typically is controlled to ease or assist the breathing process, made difficult for example due to

high altitude or a medical condition afflicting the user.

[0003] The breathing masks aie used to apply continuous positive airway pressure
(“CPAP”) .treaunent for sleep disorders, such as obstructive sleep apnea. Pursuant to this
treatment the user wears a breathing mask while sleeping. A device delivers air to the breathing
mask at a pressure above atmospheric pressure. This helps the user to breath more normally

during sleep. Further descriptions of CPAP treatments and devices can be found in U.S. Patent

Nos. 5,199,424 and 5,433,193, which are hereby fully incorporated by reference.

Summary
[0004] Embodiments of breathing mask assemblies that include adjustable forehead

support are disclosed herein. In one embodiment, a forehead support 1s adjustably coupled to a

central body of the breathing mask. A clamp is configured to lock the position of the forechead
support relative to the central body and to lock the forehead support at multiple different

positions. In one exemplary embodiment, the forehead support may be locked at any position

along a path of travel between a first position and a second position.
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Description of the Figures
[0005] Figure 1 is a schematic illustration of a breathing mask that includes a forehead

support coupled to a mask central body; ,
[0006] Figure 2A is a view taken along lines 2A-2A in Figure 1;
[0007] Figure 2B is a view similar to Figure 2A with a forehead support moved

outward relative to the mask;

[0008] Figure 2C is a view similar to Figure 2B with the forehead support moved

further outward relative to the mask;

(0009] Figure 3A is a view similar to Figure 2A showing another embodiment of a
coupling between the forehead support and the mask central body;

[0010] Figure 3B is a view similar to Figure 2A showing another embodiment of a
coupling between the forehead support and the mask central body;

[0011] Figure 3C 1s 'a view similar to Figure 2A showing another embodiment of a
coupling between the forehead support and the mask central body;

[0012] Figure 4 is a view similar to Figure 2A showing another embodiment of a
coupling between the forehead support and the mask central body; '

[0013] Figure 5 is a perspective view of an embodiment of a breathing mask assembly;

[0014] Figure 6 is an exploded perspective view of the breathing mask assembly shown
in Figure 3;

[0015] Figure 7 is a rear view of the breathing mask assembly shown 1n Figure 5; .

[0016] Figure 8 is a perspective view similar to Figure 5 with components of the mask
assembly removed to more clearly illustrate a forehead support coupling arrangement,

[0017] Figure 9 is a rear view of the breathing mask assembly components shown 1n
Figure &;

[0018] Figure 10 is a perspective view of a central body of a breathing mask assembly;

[0019] FigUre 11 1s a rear view of the breathing mask central body shown in Figure 10;

[0020] Figure 12 is a perspective view of a forehead support;

[0021] Figure 13 is a perspective view of a cam member;

[0022] Figure 14 is a sectional view taken along a plane indicated by the lines 14-14 1n
Figure 13;
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[0023] Figure 14A is a view similar to Figure 14 illustrating another embodiment of a

cam member;

[0024] Figure 15 is a perspective view of a forehead support assembled with a central
body of a breathing mask assembly;

[0025] Figure 16A is a perspective sectional view taken along the plane indicated by
lines 16-16 in Figure 15; ' ' . ' .

[0026] Figure 16B is a sectional view taken along the plane indicated by lines 16-16 1n
Figure 15; ' '

| [0027] Figure 17 is a perspective sectional view taken along the plane indicated by

lines 17-17 in Figure 8; ' . .

[0028] Figure 18 is a sectional view taken along the plane indicated by lines 17-17 1n
Figure 8; '

[0029] Figure 19 is a perspective view similar to the view of Figure 8 with a cam

member in an intermediate position;

[0030] Figure 20 is a perspective sectional view taken along the plane indicated by
lines 20-20 in Figure 19; '

[0031] Figure 21 is a sectional view taken along the plane indicated by lines 20-20 in
Figure 19;
[0032] Figure 22 is a perspective view similar to the view of Figure 8 with a cam

member in an unlocked position;

[0033] Figure 23 is a perspective sectional view taken along the plane indicated by
lines 23-23 in Figure 22; and

[0034] Figure 24 is a sectional view taken along the plane indicated by lines 23-23 in
Figure 22. '

Written Description of Preferred Embodiments

[0035] Referring to the Figures, the present application discloses embodiments of
breathing mask assemblies that each include an adjustable forehead support. Breathing masks
may take a variety of different forms. Examples of breathing masks include, but are not limited
to, nasal masks, which cover a user’s nose, nasal/oral masks, which cover a user’s mouth and
nose, and oral masks, which cover a user’s mouth. A variety of different features are included in

the different breathing mask assembly embodiments that are disclosed in this application. The
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scope of this application is intended to encompass all combinations and sub-combinations of the
features of the breathing mask assembly embodiments disclosed in this application.

[0036] Referring to Figures 1 and 2A, one embodiment of a breathing mask assembly
110 includes a central body 116 that includes an inlet aperture 118 for receiving a delivered gas
and 1s configured to deliver the gas to a nose and/or a mouth of the user. The central body 116
may be adapted to deliver the gas to the nose and/or mouth of a user in a wide variety of different
ways. For example, the central body 116 and an optional face cushion 114 may be sized and
shaped to fit over a user’s mouth and nose, may be sized and shaped to fit 0Vér a user"s'. mouth
only, or may be sized and shaped to fit only over the user’s nose. '

[0037] In this application, the term “forehaed support” enéompasses any component of
a breathing mask assembly that is configured to rest on a user’s forehead and support a portion of
the weight of the breathing mask assembly. Forehead supports may take a wide variety of
configurations and are not limited to the configurations illustrated herein.

[0038] In one embodiment, a forehead support 120 1s adjustably coupled to the central
body 116. The forehead support assembly may be adjustably coupled to the central body 116 in a
wide variety of different ways. Examples of couplings between the central body 116 and the
tforehead support 120 include, but not limited to, pivotal connections, slideable connections, or
any other connection that allows the forehead support 120 to move along a path of travel with
respect to the central body 116. The forehead support 120 may be coupled to the central body
116 such that the forehead support 120 is movable along a path of travel from a first position to a
second position. In one exemplary embodiment, the breathing mask assembly 110 includes a
clamp 121 arranged to secure the forehead support 120 with respect to the central body 116 at
'any position between the first and second positions. That is, the clamp 121 can couple the
forehead support 120 at an unlimited number of locations between the first and second positions.
- The clamp 121 can take a wide variety of different forms. Examples of acceptable clamps 121
include, but are not limited to, threaded clamping arrangements, wedge-type clamping
arrangements, and cam-type clamping arrangements. Any arrangement that selectively fixes the
position of the forehead support 120 with respect to the central body 116 may be used.

[0039] The Figure 1 and 2A breathing mask assembly 110 embodiment includes an
adjustable forehead support 120, a central body 116, a central body slide surface 123, a forehead

support slide surface 125, and a clamp 121. The central body slide surface 123 is coupled to the
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central body 116. The central body slide surface 123 may be coupled to the central body 116 ina
wide variety of different ways. For éxample, the central body slide .surface 123 may be
adjustably' coupled to the central body 116, may be fixed to the central body, or may be formed
integrally with the central body. The forehead support surface 125 is coupled to the forehead
support 120. The forehead support slide surface 125 may be coupled to the forehead support 120
in a wide variety of different ways. For example, the forehead support slide surface 125 'may be
adjustably coupled to the forehead support 120, may be fixed to the forehead support, or may be
formed integrally with the forehead support. The forehead support slide surface 125 is slideably
coupled to the central body Slide surface 123 such that the forehead support 120 is moveable
along a path of travel P defined by the slide surfaces 123, 125. The forehead support 120 is
moveable from a first position (see for example Figure 2A) to a second position(s'ee for example
Figure 2C) along the path of travel P. The first and second positions may correspond .to any two
positions along the path of travel P. Figure 2A shows a fully retracted position, Figure 2B shows
an intermediate position, and Figure 2C shows a fully extended position. The clamp 121 is
coupled to the central body slide surface 123 and the forehead support slide surface 125. The
clamp is configured to lock the position of the forehead support slide surface 125 relative to the
central body slide surface 123 at any position along the path of travel P. This allows the position
of the forehead support 120 to be locked at the fully retracted position (Figure 2A), and the fully
extended position (Figure 2C), or any position in between (see for example Figure 2B).

[0040] The slide surfaces 123, 125 may be configured to define a wide variety of
different paths of travel P. In the example illustrated by Figures 2A-2C, the path of travel P is
linear and extends generally orthogonally away from an end surface 127 of the central body 116.
In the example illustrated by Figure 3A, the path of travel is linear and extends generally
orthogonally away from a face engaging surface 129. In the example illustrated by Figure 3B,
.the path of travel P is linear and extends away from the end surface 127 at an angle. In the
example illustrated by Figure 3C, the path of travel P is curvéd. A curved path of travel adjusts
both the position and an angular orientation of a portion 131 of the forehead support 120 that is
supported by a users forehead. By adjusting the angular orientation of the portion 131, variations
in the slopes of foreheads are accommodated for a more comfortable fit.

[0041] Figure 4 illustrates an embodiment where two clamps 431a, 431b are included

to provide two degrees of freedom of the forehead support 120 with respect to the central body
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116. Each clamp 431a, 431b allows the forehead support 120 to move along a different path of
travel P1, P2. This allows forehead support 120 to be moved in two directions with respect to the
central body 116. In the example illustrated by Figure 4, the first path of travel P1 extends
orthogonally away from the end surface 127 of the central body 116 and the second path of
travel extends generally orthogonally away from a face engaging surface 129. However, any two
paths of travel may be defined. For example, two curved paths of travel may be defined by
slideable surfaces, one straight path of travel and one curved path of travel 'may be defined by
slideable surfaces, one straight path of travel may be defined by a slideable surface and a path of
travel may be defined by a pivotal connection, or one curved path of travel may be defined by a
slideable surface and a path of travel may be defined by a pivotal connection. Additional paths of
travel may be defined to provide additional degrees of freedom of the forehead support 120 with
respect to the central body 116. ' o .

[0042] An adjustable forehead support 120 may be included in a wide variety of
different breathing mask assemblies. One such breathing mask assembly is disclosed in Patent
Application Publication Pub. No. US2005/0011521, published on Jan. 20, 2005, which is
incorporated herein by reference in its entirety.

[0043] Figures 5-7 illustrate an embodiment of a breathing mask assembly 510 with an
adjustable torehead support 520. In the example illustrated by Figures 5-7, the breathing mask
assembly 1s configured to cover the user’s mouth and nose. The breathing mask assembly 510
has two main components, a shell 512 and a face cushion 514. The shell 512 is preferably made
of plastic, which may be optically transparent. The plastic should be impermeable to gas or air.
The shell 512 has several parts, including a central body 516, a gas inlet 518 and a forehead
.support 520.

[0044] Referring to Figures 6 and 7, the central body 516 defines a central cavity 522.
. A circular inlet aperture 524 1n the front of the central body 516 permits air to enter the central
cavity 522. The gas inlet 518 1s rotatably attached to the central body 516 so that it covers the
circular aperture 524. The gas inlet 518 can be connected to the circular aperture 524 in a wide
variety of different ways. Referring to Figures 5 and 6, in one embodiment, the gas inlet 518 is
connected to the circular aperture 524 by a circular clip 525. Any attachment arrangement may

be used and the gas inlet may or may not be able to rotate with respect to the central body once

attached.
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[0045] The gas inlet 518 extends to a cylindrical tube portion 536. The cylindrical tube
portion 536 connects to a flexible gas delivery tube (not shown in the drdwings)'in such a way
that the tube may rotate with respect to the cylindrical tube portion 536. A wide Variety of
suitable rotatable connections may be used. Figures 5 and 6 illustrate one example of a fitting
538 that permits rotation for connecting a tube of a CPAP machine to the tube portion 536. The
rotation fitting 538 has two cylindric’él portions 537, 539 that are relatively rotatable. The first
cylindrical portion 537 1s formed as part of the gas inlet 518. The second cylindrical portion 539
is a separate member that is rotatably connected to the first member. '

[0046] Referring to Figure 6, the face cushion 514 serves two basic functions: user
comfort and seallng Thus the face cushion 514 should be made of a bio-friendly elastomeric
material which 1s both substantially gas impermeable and elastic enough to conform comfortably
to the contours of a person’s face. One acceptable material for the face cushion is silicone. The
face cushion 514 may take any shape. The illustrated face cushion 514 comprises a cushion body
576 having two opposed openings, a maSk-side or “front” opening 578 and a face-side or “rear”
opening 580. A front rim 582 defining the front opening 578 sealingly fits into the rear of the
shell’s central body 516. ‘

[0047] The cushion body 576 extends from the front rim 582 to a rear rim 588 The
cushion body 576 i1s sufficiently thick that its elastomeric properties can provide a cushioning
ettect between the breathing mask 510 and the user’s face when the mask 510 is worn, but not so
long to make the mask 510 cumbersome to use during sleep. The cushion body 576 is
sufficiently thick to provide cushioning and to prevent deformation due to pressure on the
breathing mask 510 when tightened down on to the user’s head. _

10048] For the most efficient operation, the breathing mask assembly 510 should be
held against the user’s face. This ensures a sufficiently tight seal so that an elevated pressure is
maintained within the mask assembly 510 and the gas delivered to the mask assembly does not
leak to the outside environment. The breathing mask assembly 510 may include securing
structures 592 for attaching straps (not shown) to the mask 510. The securing structures 592
‘may take a wide variety of different forms. Examples of acceptable securing structures 592
include, but are not limited to slots and structures that allow a clip to be attached to the mask.

The securing structure 592 may be any structure that allows straps to be attached to the mask

assembly. If the securing structure is a slot, a strap end may be looped through the slot and then
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secured, preferably with a snap or hook and lOop connection. Regardless of how the strap is
attached to the mask, once attached, the strap then may be wfapped around the user’s head and
adjusted to provide a tight enough fit for maintaining a proper seal, but loose enbugh for the
comfort of the user. The securing structures 592 are preferably located on opposite sides of the
central body 516, and on the forehead support 520. The securing structures 592 may be
positioned at a wide variety of different locations on the mask assembly to comfortably secure
the mask to the user’s head. .

[0049] The breathing mask 510 illustrated by Figures 5-7 may be used in the following
manner. First the user puts the mask 510 on his or her head and adjusts the head straps to
achieve a comfortable but sealingly tight fit. A machine operatés to supply air of a desired
composition and pressure to a tube (not shown), as known in the art. The supplied air travels
through the tube and into the tube portion 536 of the mask 510. From there the air travels into
the mask shell’s central cavity 522, through the face cushion’s front and rear openings 578, 580
and 1nto the user’s mouth and nose, to be inhaled by the user.

[0050] The breathing mask 510 illustrated by Figures 5-7 may incorporate one or more
exhaust ports 506 to permit gas exhaled by the user (e.g. carbon dioxide) to exit.the mask 510
before the user’s next inhalation. The exhaust port(s) 506 may be located somewhere in the face
cushion 514, in the central body 516, in the gas inlet 518, or even in the tube somewhere
proximate the breathing mask 510. In the drawings the exhaust ports 506 are shown in the
central body 516. Any exhaust port design which permit exhaust of gas exhaled by the user may
be used.

[0051] The mask illustrated by Figures 5-7 is a nasal/oral mask that 1s sized to fit over
the user’s mouth and nose. In one embodiment, the mask illustrated by Figures 5-7 is modified to
form a nasal mask by sizing the central body 516 and face cushion 514 to fit the user’s nose only.
~ In another embodiment, two separate nasal and mouth bodies are connected by an airway
conduit. In another embodiment, the mask 510 is modified to form a mouth only mask.

[0052] Figures 8 and 9 show the mask assembly 510 illustrated by Figures 5-7 with
components removed to more clearly illustrate a coupling arrangement 800 that adjustably
couples the torehead support 520 to the central body 516. The coupling arrangement 800

comprises a cam member 802, a forehead support slide portion 804, and a central body slide

portion 806.
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[0053] Referring to Figures 10 and 11, the central body slide portion 806 is integrally
formed with the central body 516. The céntral body slide portion 806 defines a central body slide
chamber 1000 (see Figures 11 and 16B) and a cam member mount 1002 (see Figure's 10 and
16B). The slide chamber 1000 has an inner .surface 1004 (see Figure 16A) with a profile that
corresponds to the path of travel of the forehead support' 520 with respect to the central body
516. Referring to Figure 11, a Stop slot 1106 is defined in the slide chamber 1000. Referring to
Figures 10 and 11, the cam member mount 1002 comprises arms 1010, disposed on opposite
sides of the slide chamber 1000. Each arm includes an arcuate notch 1014. '

| [0054] Referring to Figure 12, the forehead support 520 includes a forehead supported
portion 1208, and the forehead support slide portion 804. The forehead supported portion 1208 is
sized and shaped to be supported by a user's forehead to support a portion of the mask
assembly’s weight. The forehead supported portion 1208 includes the securing structure 592 for
attaching straps that secure the forehead support 520 to the users head.

[0055] Referring to Figure 16B, the forehead support slide portion 804 has a side
profile that corresponds to the path of travel of the forehead support 520 with respect to the
central body 516. Referring to Figure 12, the forehead support slide portion 804 includes a stop
1210. The stop 1210 may take a wide variety of different forms. In the illustrated embodiment,
the stop 1210 is integrally formed with the forehead support slide portion 804. The stop 1210
may also be a separate member that is attached to the forehead support slide portion 804. A pair
of notches 1212, are defined in the forehead support slide portion 804 on opposite sides of the
stop 1210. The notches 1212, define a tongue portion 1216 that supports the stop 1210. Referring
to Figures 12 and 16B, the tongue portion 1216 may be flexed in the direction indicated by arrow
1218 such that the stop 1210 can be moved to be flush with the surface 1220 of the forehead
support slide portion 804.

[0056] Referring to Figures 13 and 14, the cam member 802 includes a handle portion
1300, a cam portion 1302, a first shaft portion 1304, and a second shaft portion 1306. The handle
, portion 1300 is generally U-shaped with spaced apart arms 1308, 1310. The cam portion 1302 1s
disposed between the arms 1308, 1310. The cam portion 1302 is connected to the arms 1308,
1310 by the first shaft portion 1304 and the second shaft portion 1306. An opening 1307 1s
defined between the handle portion 1300 and the cam 1302 and shaft 1304, 1306 portions. The

first and second shaft portions 1304, 1306 are generally cylindrical. Referring to Figure 14, the
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shaft portions 1304, 1306 have an axis of rotatlon A. The cam portion 1302 has and outer
surface 1312. The distance between the axis A and the outer surface 1312 varies about the
periphery of the cam portion 1302. In the example illustrated by Figure 14, the outer surface
1302 includes an unlocking portion 1314, and a locking portion 1316. A distance between the
axis of rotation A and the locking portion 1316 is greater than a distance between the axis of
rotation A and the unlocking portion 1314. In an exemplary embodiment, the distance from the
locking portion 1316 to the axis of rotation A gradually increases in the dlrectlon indicated by
arrow 1319. Flgure 14A illustrates another example of a cam member 802 Wlth a cam portion
1302°. In the example illustrated by Figure 14A, the cam portion 1302° includes a peak portion
1318 disposed between the locking portion 1316 and the unlocking portion 1318. A distance
between the locking portion 1316 and the axis of rotation A is less than a distance between the
axis of rotation A and the peak portion 1318.

[0057] Referring to Figures 8-10, the cam member 802 is installed onto the central
body 516 by placing the shaft portions 1304, 1306 in the notches 1014 (see notch in Figure 10,
notch on opposite side is substantially the same) in the arms 1010 of the cam member mount
1002. In this position, the cam member 802 is pivotable about the axis of rotation A of the shaft
portions 1304, 1306. The cam member 802 is pivoted to the unlocked position (see Figures 22-
24) to allow the forehead support 520 to be installed in the central body. In an exemplary
embodiment, the forehead support 520 is assembled with the central body 516 after the cam
member 802 by positioning the cam membér in the open position as shown in Figures 22-24. In
another embodiment, the support 520 is assembled with the central body 516 before the cam
member.
‘ [0058] Figures 16A and 16B illustrate the forehead support 520 and the central body

516 with the cam member 802 removed to more clearly show how the forehead support 520 is

~ assembled with the central body 516. The forehead support 520 is assembled with the central
body 516 by inserting the forehead support slide portion 804 into the central body slide chamber
1000. The forehead support slide portion 804 slides in the slide chamber 1000 along a path of
travel defined by the inner surface 1004 of the slide chamber and a slide surface 1220 of the

forehead support slide portion 804. The stop 1210 is disposed in the stop slot 1106 (Figures 16A
and 16B). An end 1150 of the stop slot 1106 engages the stop 1210 to limit extension of the
forehead support 520 from the central body 516. A wall 1152 engages the forehead support slide

10
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portion 804 to limit retraction of the forehead support 520 into the central body 516. The stop
1210 limits movement of the forehead support 520 from a fully extended position and to a fully

retracted position (fully retracted and extended positions shown in Figure 5 in phantom). The
forehead support 520 may be removed from the central body 516 by forcing the stop 1210 to
become flush with the slide surface 1220 and thereby removing the stop 12 10 from the stop slot
1106 (See Figure 16B). -

[0059] Referring to Figures 17 and 18, when the cam member 802 is 1n the locked
positioned, the locking portion. 1316 clamps the forehead support slide portion 804 against the
central body slide portion 806 to prevent relative movement between the forehead support and
the central body 516. \

[0060] Figures 19-21 illustrate the cam member 802 moved to an intermediate position.
The cam portion 1302 engages the forehead support slide portion 804 in the intermediate
position. Referring to Figure 14, the distance from the locking portion 1316 to the central axis A
increases as the handle portion 1300 is moved from the intermediate position to the locked
position. As a result, additional force must be applied to the handle portion to rotate the cam
member from the intermediate position to the locked position. Friction between the cam member
802 and the forehead support slide portion holds the cam member in the locked position. Force
must be applied to the handle portion 1300 to overcome the frictional force and move the cam
member 802 from the locked position to the unlocked position. As a result, the cam member is
inhibited from moving from the locked position to the unlocked position without action by the
user. _

'[0061] Referring to Figure 14A, in the embodiment where the cam portion 1302’
includes a peak portion 1318, a distance between the locking portion 1316 and the axis of
rotation A 1s less then a distance between the peak portion 1318 and the axis of rotation As a
result, force must be applied to the handle portion 1300 for the cam member 802 to be moved
from the locked position to the intermediate position. As a result, the cam member 802 is

inhibited from moving from the locked position to the unlocked position without action by the

user.

[0062] Figures 22-24 show the cam member 802 in an unlocked position. Referring to
Figures 23 and 24, when the cam member 802 is in the unlocked positioned, the unlocking

portion 1314 of the cam member is adjacent to, but spaced apart from, the forehead support slide

11
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portion 804. As such, the forehead support 520 can be moved with respect to the central body
516 when the cam member 802 1s in the unlocked position. The forehead support 520 can be

moved to a fully retracted position when the cam member 802 is unlocked. The stop 1210 would
. engage the wall 1152 1n the fully retractéd position. The cam member 802 can be moved to the
locked poSition when the forehead support 520 is in the fully retracted position. The forehead
support 520 can be moved to a fully extended position when the cam member 802 1s unlocked.
The stop 1210 would engage the edge 1150 of the stop slot in the fully extended position. The
cam member can be moved to the locked position when the stop slot is in the fully CXtended
position. When the cam member 802 is unlocked, the forehead support 520 can be moved to any
position between the fully extended position and the fully retracted position and can then be
.locked in the selected position by locking the cam member.

[0063] In an exemplary embodiment, surfaces of the coupling arrangement 800 can be
finished such that the position of the forehead support member 520 is not substantially changed '
by moving the cam member 802 from the unlocked position to the locked position. For example,
the surfaces can be finished such that the friction between the slide surface 1220 of the forehead
support and the inner surface 1004 of the central body slide portion 806 1s greater than the
friction between a back surface 1230 of the forehead support slide portion 804 and the cam
portion 1302. This frictional difference can be accomplished in a wide variety of different ways.
In one embodiment, the components 512, 520, 802 are plastic and the cam po'rtion 1302 i1s left
unpolished after it is molded or machined, the back surface 1230 is textured, the slide surface
1220 is polished or textured (not smooth), and the inner surface 1004 is polished. The polished
plastic surfaces of the forehead support 802 and the central body 512 stick together as the cam
Imember is moved to the locked position.

[0064] While the present invention has been illustrated by the description of embodiments
thereof, and while the embodiments have been described in considerable detail, it is not the
intention of the applicant to restrict or in any way limit the scope of the appended claims to such
detail. Additional advantages and modifications will readily appear to those skilled 1n the art.
Therefore, the invention in its broader aspects 1s not limited to. the specific details, representative
apparatus and method, and illustrative examples shown and described. Accordingly, departures

may be made from such details without departing from the spirit or scope of the applicant's general

inventive concept.

12
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We claim:

1.

A breathing mask assembly comprising:

~ a breathing mask;

a forehead support coupled to the breathing mask such that the forehead support 1s

moveable with fespect to the breathing mask along a path of travel from a first position to a

second position;

a clamp coupled to the breathing mask and the forehead support, wherein the clamp 1s

' configured to allow the position of the forehead support to be locked at any position along

the path of travel between the first position and the second position.

2.

The breathing mask of claim 1 wherein the breathing mask comprises a central body '
comprising an inlet aperture for receiving a delivered gas and being configured to deliver
gas for breathing by a user, and a central body slide surface coupled to the central body,
wherein the forehead support comprises a forehead support slide surface slideably
coupled to the central body slide surface such that the path of travel 1s defined by the

slide surfaces, wherein the clamp is coupled to the central body slide surface and the

forehead support slide surface.

. The breathing mask of claim 1 wherein the central body slide surface is integral with the

central body.

The breathing mask of claim 1 wherein the forehead support slide surface is integral with

the forehead support.

. The breathing mask of claim 1 wherein the path of travel is curved.

The breathing mask of claim 1 wherein the clamp comprises a cam member coupled to

the central body.

The breathing mask of claim 6 wherein the cam member is pivotally coupled to the
central body and engages a member that defines the forehead support slide surface when

the clamp is locked and disengages the member that defines the forehead support slide

surface when the clamp 1s unlocked.

13
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8. A breathing mask comprising:

a central body comprising an inlet aperture for receiving a delivered gas and being
configured to deliver the gas for breathing by a user;

a forehead support;

a coupling means for coupling the forehead si.lpport and the central body slide such that
the forehead support is moveable along a path of travel between first and second positions

- relative to the central body and allows the forehead support to be locked at any position

between the first and second positions.

9. The breathing mask of claim 8 wherein the path of travel is curved.

10. The breathing mask of claim 8 wherein the coupling means comprises a cam member

coupled to the central body.

11. A method of adjusting a forehead support of a breathing mask comprising:

sliding a forehead support of the breathing mask along a path of travel with respect to a
central body of the breathing mask;

clamping the forehead support to the central body at a position along the path of travel.
12. The method of claim 11 wherein the forehead support may be slid between a fully

- extended position and a second position and may be clamped at any position between the

fully extended position and the fully retracted position.
13. The method of claim 11 wherein the path of travel is curved.

14. A breathing mask comprising:

a central body comprising an inlet aperture for receiving a delivered gas and being
configured to deliver the gas for breathing by a user, the central body'including at least one
cam member mount arm with a notch disposed in the arm;

a central body slide surface coupled to the central body;

a forehead support;

14
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a forehead support slide surface coupled to the forehead support and slideably coupled to
the central body slide surface such that the forechead support 1s moveable along a path of

travel defined by the slide surfaces;

a cam member that includes at least one shaft portion rotatably disposed in said notch of
the cam member mount arm, a handle portion connected to the shaftt 'portion, and a cam
portion connected to the shaft portion, wherein rotation of the handle portidn rotates the cam
portion between a first position where the cam portion engages the forehead support shde
surface to clamp the forehead support slide surface and the central body slide surface
together and a second position where the cam portion is disengaged from the forehead

support slide sufface to allow the forehead support to be moved along said path of travel with
respect to the central body.

15. The breathing mask of claim 14 wherein the central body slide surface is integral with the
central body.

16. The breathing mask of claim 14 wherein the forehead support slide surface is integral
with the forehead support.

17. The breathing mask of claim 14 wherein the path of travel 1s curved.

18. The breathing mask of claim 14 wherein the central body including a pair of cam member

mount arms that each include a notch.

19. The breathing mask of claim 14 wherein the central body including a pair of cam member

mount arms that each include a notch and the cam member includes a pair of shaft

portions disposed in the notches of the pair of mount arms.

20. The breathing mask of claim 14 wherein the forehead support includes a stop that

engages a surface of the central body to limit movement forehead support along the path

of travel.

21. The breathing mask of claim 14 wherein the stop is formed on a tongue that is configured

to be flexed to allow the stop to disengage from the central body.

15



CA 02602005 2007-09-17

22. A method of assembling a forehead support with a breathing mask central body

comprising:

placing at least one shaft portion of a cam member in at least one notch of the central
body;

inserting a forehead support slide portion into a slide chamber of the breathing mask
central bOdy; '

moving a handle portion of the cam member to an unlocked .position; .

' sliding the forehead support slide portion in the central body slide chamber to adjust a

position of the forehead support with respect to the breathing mask central body;

moving the handle portion of the cam member to a locked position to fix the position of

the forehead support with respect to the breathing mask central body.
23. The method of claim 22 wherein moving the handle portion of the cam member to an

unlocked position comprises rotating the handle portion of the cam member to the

- unlocked position.

16
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