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This invention relates to a gas distribution mask assemi 
bly and more particularly to an improved face Seal unit 
mounted on the peripheral edge of the mask substantially 
conforming to the configuration of that portion of the 
wearers face over which the mask is adapted to be worn. 

It is the primary object of the invention to provide a 
face seal unit mounted on the face conforming peripheral 
edge of an oxygen mask or the like which prevents leak 
age of oxygen from within the mask during wearing of 
the same without the necessity of the mask being forced 
into such firm engagement with the wearers face to make 
wearing of the mask uncomfortable. This is particularly 
important when such a mask is worn at high altitude with 
a positive pressure applied to the space between mask 
and face. * It is a further object of the invention to provide an 
improved face seal unit for oxygen masks having cushion 
means located in a position to be disposed between the 
peripheral, face conforming edge of the mask and the 
wearers face when the mask is in an operable position to 
thereby prevent such edge from engaging the person's 
face in an uncomfortable manner and also being a flex 
ible sealing element forming a part of the improved face 
seal unit and cooperable with the cushion means to pre 
vent leakage of gas between the sealing unit and the 
wearers face substantially regardless of the relative pres 
sure of the mask against that portion of the person's face 
over which the mask is worn. 
Also an important object is to provide a face seal unit 

for oxygen masks having a cushion and sealing element 
as referred to above joined to a rim member in turn re 
movably attached to the peripheral edge of the mask 
whereby the entire sealing unit may be readily removed 
from the mask and cleaned, repaired or replaced as 
necessary. 
Other important objects of the invention relate to the 

provision of a face seal unit wherein the cushion means 
is of novel configuration causing the same to have less 
resistance at certain areas thereof to increase the sealing 
effect of the unit without deleteriously affecting the cush 
ioning characteristics of the resilient component; to a 
sealing unit wherein the flexible element cooperable with 
the cushioning means to provide a leak proof gas seal 
is of relatively easily bendable material permitting the 
sealing element to closely conform to the shape of the 
wearers face even though the peripheral edge of the mask 
does not exactly conform to the wearers features and thereby assuring prevention of oxygen leakage from the 
mask during use of the latter; to a face seal unit adapted 
to be removably mounted on a mask and which is capable 
of being constructed by conventional molding and form 
ing processes thereby materially lowering the cost of the 
sealing unit and the time of production thereof; to a 
seal unit which may be formed of conventional, readily 
available materials thereby further reducing the over-all 
cost of the same; to a sealing unit of special configuration 
causing the unit and thereby the peripheral edge of the 
mask to substantially uniformly engage the wearers face 

O 

2 
with equal pressure whereby escape of gas is prevented 
without the necessity of forcing the mask into uncomfort 
able engagement with the person's face; and to other im 
portant objects and details of construction of the instant 
invention which will become obvious or be explained 
more fully as the following specification progresses. 

In the drawing: - - - 
Figure 1 is a fragmentary perspective. view of a gas 

distribution mask having the face seal unit of the present 
invention removably mounted thereon and with the dis 
tribution assembly illustrated in its operable position on 
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a person's face, certain parts being broken away to reveal 
details of construction; 

Fig. 2 is an end view of the gas distribution assembly 
shown in Fig. 1 and looking into the interior of such 
assembly; 

Fig. 3 is a fragmentary enlarged cross-sectional view 
taken substantially on the line 3-3 of Fig. 1 and illus 
trating the deformed configuration of the sealing unit 
when the same is in relative firm engagement with the 
wearers face; and 

Fig. 4 is a fragmentary enlarged cross-sectional view 
similar to Fig. 3 and showing the undeformed condition 
of the sealing unit. 
An assembly in the nature of oxygen distribution struc 

ture broadly designated 10 and including a conventional 
oxygen mask 12 constructed of suitable gas impervious 
material and which preferably is nylon or an equivalent 
substance. Mask 12 is formed of the preferred material 
in a configuration to fit over a person's nose and mouth or 
any other sealing line as, for instance, chin, cheeks and 
forehead or the like, to supply oxygen to the wearer when 
the Supply of such gas is below a desired level in the 
ambient atmosphere or it is required that the wearer of 
mask 12 receive a greater quantity of oxygen than is nor 
mally present in the air. 

It thus can be recognized that mask 12 is adapted for 
utilization both in therapeutic applications and also for 
aviation purposes wherein it is desired that the aircraft 
ascend to relatively high altitudes and the interior of 
Such plane is not properly pressurized and air containing 
the required level of oxygen supplied to the aircraft 
occupants. 

For purposes of illustration only, an aviation type oxy 
gen mask 12 is illustrated in Figs. 1 and 2 of the draw 
ing and thus it is preferred that mask 12 have an opening 
(not shown) receiving a pick-up microphone 14 main 
tained in proper disposition by an outer, grommet like 
resilient member 16 having a tubular element 18 receiving 
the leads 20 to microphone 14. 
By the same token, mask 12 has a relative large open 

ing (not shown) receiving a coupling 22 adapted for 
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releasably attaching an oxygen supply tube 24 to mask 
12. If desired, a filter 26 for an exhalation valve (not 
shown) may be provided within coupling 22 for prevent 
ing foreign matter from entering the interior of mask 12 
during use of the same. 

Mounting brackets 28 secured to the outer face of 
mask 12 on opposed sides thereof are adapted for carry 
ing Straps 39 permitting the wearer to secure mask 12 
in proper position over his face. - 

It is to be understood that the components herein 
above described are considered to be conventional and 
form no part of the instant invention although it is to 
be preferred that the peripheral edge 32 of mask 12 and 
conforming to the configuration of that portion of the 
wearer's face over which the mask 12 is adapted to be 
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worn, have an integral, laterally and outwardly pro 
jecting continuous flange 34 adapted to be in proximal 
relationship to the person's face during wearing of 
mask 12. - 
The sealing unit forming the subject. matter of this 



- 3. 
invention is indicated generally in the drawing by the 
numeral 36. As best illustrated in Fig. 2, sealing unit 
36 substantially conforms to the configuration of the edge 
presented by continuous flange 34 integral with mask 12 
and has a rim member substantially contiguous; in length 
with flange-34. Rim member 38 is constructed to overlie 
flange. 34 of mask 12 as well as a portion of the outer 

- Surface of such mask throughout an area extending around 
the circumference of edge 32 and proximal to the same. 
Rim member 38 is preferably constructed of flexible, 

relative resilient material such as rubber and a channel 
segment broadly designated 40 is integral with rim mem 
ber .38 and therefore, is of the same resilient material. 
Channel segment - 40 is presented by a pair of spaced, 
Substantially parallel, opposed, continuous sections 42 
and 44, interconnected by a transversely arcuate, con 
tinuous bight portion 46. Rim member 38 is integral 
with section 42 substantially intermediate the longitudi 
nal extremities thereof and projects laterally from the 
outer surface of the same away from section 44 at an 
angle as best shown in Figs. 3 and 4. - - 
A cushion 48 of foam rubber or equivalent substance 

substantially completely fills the channel presented by seg 
ment 40 between sections 42 and 44 and the outermost, 
exposed-extremity 50 joined to section 44 and extending 
around the circumference thereof is located inwardly with 
respect to flange 34 of mask 2, from continuous outer 
most, exposed extremity. 52 of cushion 48 joined to sec 
tion 42 at the outer periphery, thereof away from bight 

- portion. 46. The exposed outer surface 54 of cushion. 
48 interconnecting the extremities 50 and 52 is substan 
tially linear in transverse section as indicated in Fig. 4 
whereby it can be seen that cushion 48 projects inwardly 
from edge: 32 of mask. 12. . . . . . . . . . . 
A sealing element. 56 is integral with the outer ex 

tremity of section 44 remote from bight portion 46 and 
element 56 is thereby of the same material from which 
channel segment 40 and rim member 38 are constructed 
and the same extends linearly from section. 44 and thus 
presents a continuation of the same. Element 56 is a 
continuous, relatively thin flap having a free, marginal 
edge that: readily assumes a contour-conforming area 
Snuggly fitting the face as shown in Fig. 3. 
An inwardly projecting continuous lip 58 integral with 

the innermost surface of rim member 38 and disposed 
in spaced, substantially parallel relationship to section 
42 defines a groove 60 between lip. 58 and section 42 
adapted for receiving flange 34 of mask 12 when sealing 
unit 36 is removably mounted on the edge of mask 12 presented by flange 34. 

Although groove 60 receiving flange 34 presents a sub 
stantially fluid-tight seal between mask, 12 and sealing 
unit 36, it is to be preferred that a continuous bead 62 
be formed on the outermost extremity of rim mem 
ber 38 away from channel segment 40 which engages the 
outermost face of mask 12 adjacent flange 34 for pre 
venting leakage of gas between flange 34 and rim mem 
ber 38. . . - 
The manner in which sealing unit 36 engages the face 

of the wearer is best shown in Fig. 3 wherein it can be 
ascertained that initially sealing element 56 sweeps into 
the irregularities of the person's face especially in the 
nose and mouth area to effect a seal. Additional pres 
sure caused by tightening of straps. 30 around the wearer's 
head then deforms the cushion 48 between sections 44 
and 42 to provide a firmer seal as the outer surface of 
section. 44 moves into relatively firm, sealing engagement 
with the wearer's face. Particular note is directed to the 
fact that cushion 48 presents less resistance adjacent outer 
extremity. 50...thereof than at an area of section. 44 in 
direct opposition to extremity 50 so that the outer ex 
tremity 50 of cushion 48 tends to bend inwardly into 
overlying relationship to extremity 52 as channel segment 
40 is moved into firm engagement with the person's face 
by drawing up...of straps 30. The... configuration of 
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cushion 48 has been found to be of extreme importance 
in effecting the necessary seal between sealing element 
56 and section 44 with the person's face and especially 
the manner in which outer extremity 50 of cushion 48 
moves toward flange 34 whereby outer exposed surface 
54 of cushion 48 assumes a substantially arcuate trans 
verse configuration as shown in Fig. 3. ... - - - - - 

It can now be perceived that the improved seal pro 
vided by unit 36 is attributable not only to the construc 
tion and disposition of sealing element 56 which initially. 
engages the wearer's face, but also to the shape and dis 
position of cushion 48 which assures an effective seal 
while providing the necessary resilient support between 
edge 32 and flange 34 of mask 12 and the wearer's face. 

15 Maximum comfort is afforded during wearing of mask 
12 having sealing unit 36 thereon without loss of oxygen 
or other fluids which may be directed into mask12 through 
tube. 24. . . . . . 
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Inasmuch as sealing element. 56 is highly flexible, the 
same is capable of flexing as mask 12 is moved into rela 
tively firm engagement with the wearer's face and element 
56 thereby assumes the configuration of the wearer's 
face irrespective of the irregularity of the person's fea 
tures and which may differ to a certain extent from the 
configuration of flange 34 integral with edge. 32 of mask 
12. However, element 56 further cooperates with cushion 
48 and section 44 to provide the necessary seal particu 
larly at those areas of the wearer's face, which tend to 
protrude toward flange 34 to a greater extent than the 
general feature line of the person's face. 
The outer shape of section 44 and bight. portion 46 

of channel segment 40 also contribute to the comfort 
inherent in sealing unit 36 when structure 10 is placed 
in operable position over the user's face. . . . 

35. In order to lower the production and distribution costs 
of sealing unit. 36, it is to be preferred that the same be 
molded of suitable rubber or plastic compositions and in 
this connection, it is to be pointed out that cushion 48 
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may also be molded into the channel presented by seg 
ment 40. If this type of operation is practised, it can be 
recognized that cushion 48 will be firmly bonded to the 
innermost surfaces of sections 42 and 44 as well as bight 
portion 46. In the alternative, however, cushion 48 may 
be molded separately and then inserted into channel seg 
ment 40 with suitable adhesive means being utilized to 
firmly bond cushion 48 to the innermost faces of sections 
32 and 34 as well as bight portion 46. . . . 

Since flange 34 of mold 12 is removably received with 
in groove 60, it can be recognized that sealing unit 36 

50 may be readily removed from mask.12 for cleaning, re 
pair or replacement purposes. Although an aircraft-type 
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mask 12 has been illustrated and described in detail, it is 
to be understood that sealing unit 36 may be mounted 
on various types of gas supply masks and particularly 
those of general use in the therapeutic field. 

Having thus described the invention what is claimed 
as new and desired to be secured by Letters Patent is: 

1. In combination with a gas distribution mask, having 
a peripheral edge substantially conforming to the con 
figuration of that portion of the wearer's face over which 
the mask is adapted to be worn, a face seal unit substan 
tially conforming with and mounted on said-edge of the 
mask, said unit including cushion means located in a posi 
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tion to be disposed between said edge of the mask and 
the wearer's face when the mask is over said portion there 
of and a flexible sealing flap having a free marginal edge 
disposed to engage the wearer's face and prevent leakage 
of gas between said unit and the wearer's face substan 
tially regardless of the relative pressure of the mask 
against said portion of the wearer's face, said face seal 
unit including a rim member carrying said cushion means 
and the sealing element and removably mounted on said 
edge of the mask whereby the unit may be quickly re 
moved from the same. . 

2. The combination as set forth in claim 1, wherein 
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said face seal unit includes a substantially U-shaped 
channel segment integral with said rim member, receiv 
ing said cushion means there 7ithin and located outwardly 
from said edge of the mask, said flexible sealing element 
being integral with a peripheral extremity of the segment 
remote from the rim member and projecting laterally 
from said cushion means. 

3. The combination as set forth in claim 2, wherein 
said cushion means is foam rubber having a transverse 
width at least as great as the width of said edge of the 
mask. 

4. The combination as set forth in claim 2, wherein 
Said channel segment includes a pair of spaced, continu 
ous Sections interconnected by a bight portion, one of 
said sections being integral with said rim member and 
said flexible sealing element projecting outwardly from 
and forming a substantially linear continuation of the 
other section, the cushion means substantially filling the 
area presented by said sections and the bight portion of 
said channel segment. 

5. The combination as set forth in claim 4, wherein 
the outer exposed extremity of said cushion means joined 
to said other section lies inwardly with respect to the 
circumference of said edge of the mask, from the outer 
exposed extremity of said cushion means joined to said 
one section and the outer exposed surface of said cushion 
means between said extremities thereof being substan 
tially transversely linear whereby said cushion means pre 
sents less resistance in a direction toward said edge of 
the mask at a line along said outer exposed extremity of 
the cushion means joined to said other section than along 
a line on the latter in direct opposition to said outer ex 
posed extremity of said cushion means joined to said 
one section. 
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6. The combination as set forth in claim 4, wherein 

is provided a continuous lip integral with said rim mem 
ber, extending inwardly from the same in spaced, substan 
tially parallel relationship with said one section and de 
fining a groove removably receiving said edge of the 
mask. - . 

7. The combination as set forth in claim 6, wherein 
said rim member has an enlarged bead integral with the 
extremity thereof remote from said channel segment for 
improving the gas seal between said rim member and the 
mask. 

8. The combination as set forth in claim 7, wherein 
said sections of the channel segment are in substantially 
parallelism with the outer continuous surface of said-edge 
of the mask. - 

9. The combination as set forth in claim. 8, wherein 
the outer Surface of said cushion means in abutting 
proximal relationship to the inner surface of said channel 
segment is firmly bonded to the latter. 

10. The combination as set forth in claim 9, wherein 
said bight portion of the channel segment is arcuate in 
transverse cross section. 
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