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This invention relates to respiratory masks, and more 
particularly to a disposable sterilizable mask formed of 
sheet materials relatively impervious to passage of bacteria 
therethrough, which are adaptable for use with either 
negative or positive pressure di?e-rential between the in 
terior of the mask and the atmosphere, and which may 
include in embodiments of the invention means for in 
ducing such a pressure differential. 
While designed and intended primarily for use by 

surgeons and members of the operating team during sur 
gical operations, the masks provided by the invention are 
suitable for any use in which an inexpensive disposable 
respiratory mask for the nose and mouth is required. 
When desired for use with 1a negative pressure differen 
tial, the mask of the present invention may include means 
for transponting fresh air through the mask by inducing 
subatmospher-ic pressure with-in it, arranged to carry the 
user’s exhaled breath away from the immediate openating 
‘area for release at a point removed from the operating 
?eld, so as to preserve sterility at such ?eld. The air is 
admitted from the atmosphere through supply ports cov 
ered by ?lters which permit passage of the air while func 
tioning to prevent bacteria from escaping outwardly 
through the ports. 
The construction of the mask is such, however, that if 

the pressure differential is reversed by supplying gases 
under slight pressure from the outside to the inside of the 
mask, the invention provides an efficient, inexpensive, ster 
ilizable and disposable mas-k suitable for use as an oxygen 
mask in hospitals or sick rooms, or for other appropriate 
uses such, for example, as a safety mask for passengers in 
aircraft at high altitudes in the event of failure of the 
cabin pressure. 

In a modi?ed form which does not include connection 
with means for inducing a pressure differential, the mask 
may be used in the conventional manner as an efficient, 
inexpensive, disposable anti-contagion respiratory mask. 

In all three embodiments the use of relatively soft 
molda'ble non-woven sheet material such as sterilizable 
paper provides a mask substantially free from interstitial 
openings such as occur between the strands of woven ma 
terial, and producing a high degree of sterility in use. 

Respiratory masks in use today are generally of two 
types. The type comprised of folds or layers of woven 
textile materials supported in position over the user’s nose 
and mouth for ?ltering the user’s exhalations, which is 
that used generally during surgical operations, is recog 
nized to have a number of disadvantages. The user must 
inhale through the ?lter in addition to exhaling through it, 
tending to restrain his breath and after a period of time 
to become uncomfortable. The exhaled breath causes 
moisture to build up within the mask, to the discomfort 
of the user, :and making the mask progressively less effi 
cient in ?ltering out bacteria exhaled by the wearer, so 
that in surgical operations of extended duration surgeons 
often ?nd it desirable to replace the mask one or more 
times. Such masks of woven materials even under favor 
able conditions have a relatively low el?ciency because of 
the comparatively large size of the interstitial spaces be 
tween their strands compared to the average size of bac 
teria, and their e?iciency progressively decreases as the 
textile materials absorb moisture. They tend also to be 
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hot and uncomfortable and, if the wearer uses glasses, to 
cause them .to cloud. 
The other type of mask in general use is the familiar 

rubber or plastic mask covering a smaller or larger part 
of the head, or even enclosing it entirely. Examples are 
gas masks used extensively in mines, quarries, chemical 
plants and similar places where it is desirable to exclude 
dust ‘or noxious fumes from the wearer’s lungs, or in 
spraying, dusting and fumigating operations. Such masks 
by reason of their initial cost are not disposable, and tend 
to develop unpleasant odor-s, to become brittle, and to 
develop leaks from exposure to heat during sterilizing. 

In both types of masks, furthermore, there is a tendency 
of the pressure inside the mask to ‘build up as a result of 
the user’s breathing, thus establishing a momentary super 
atmospheric pressure within the mask which tends to 
cause undesirable leakage around its edges. 

It is accordingly an object of this invention to provide 
a sterilizable, disposable mask of inexpensive relatively 
impervious sheet materials such as paper, with its inner 
area adjacent the user and enclosing the nostrils and 
mouth having a con?guration which will ?t in sealing rela 
tion against the wearer’s face in use, and which by reason 
of its design will provide a relatively broad front-to~back 
band in contact with the wearer’s face around the edge of 
the breathing cavity within the mask for preventing un 
desirable leakage. 
Another object is to provide such a mask in which the 

supply ports and exhaust vents will be properly located 
with respect to the user’s nostrils, and which also will be 
adaptable in a single size or limited number of sizes to 
a broad range of sizes ‘and con?gurations of the human 
face. - 

It is a further object of the invention to provide a dis 
posable surgical mask within which constant slightly sub 
atmospheric pressure may be induced, so as to carry the 
exhaled breath of the wearer away from the immediate 
area of the operation and discharge it at a point remove-d 
therefrom and which at the same time will not interfere 
with comfortable breathing. 
Another object of the invention is to provide such a 

mask which includes means for inducing the desired pres 
sure diiferential, which means will be suf?ciently small 
and light in-weigh-t to be supported on the wearer’s person. 
A still further object of the invention is to provide such 

a mask in which positive pressure may be induced and 
which will be suitable for use in supplying air or oxygen 
to the user. 
An additional object of the invention is to provide such 

a mask which may be formed from inexpensive sterilizab-le 
paper sheet materials, which is ef?cient and comfortable 
to wear, which is highly sanitary, and which may be 
manu?actured at su?iciently small cost to be disposable. 

Other objects and advantages of the invention will be 
apparent from the following description, the accompany 
ing drawings and the appended claims. 

In the drawings— 
FIG. 1 is a perspective view showing a mask embody 

ing the invention in use on the wearer’s face and including 
negative pressure-inducing means; 

FIG. 2 is a front elevational view of the mask of 
FIG. 1; ' ' 

FIG. 3 is a side elevational view of such mask in 
dicating in dotted lines the position of the wearer’s face 
within it; 

FIG. 4 is a front View of a blank for the body of 
the mask; 

FIG. 5 is a front view of a blank for the central re 
inforcing member; 

FIG. 6 is a sectional view approximately on the line 
6—6 of FIG. 2; 
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FIG. 7 is a diagrammatic view on a small scale of 
one form of negative pressure-inducing apparatus oper 
ated by a pressure ?uid motor; 
FIG. 8 is a view similar to FIG. 7 showing a mask 

having electrically operated pressure inducing means; 
FIG. 9 is a front view of another embodiment of the 

invention, particularly adapted for positive pressure with 
in the mask; 

FIG. 10 is a sectional view approximately on the line 
10—10 of FIG. 9; 
FIG. 11 is a View of an alternative form of hose con 

nection showing co-axial supply and exhaust lines partly 
cut away to show details of construction; and 

FIG. 12 is a side View, partly in section, of a further 
embodiment of the invention for use as a conventional 
mask, without supply and exhaust line connections. 

Referring to the drawings, which illustrate preferred 
embodiments of the invention, the device as shown in 
FIGS. l—5 includes an integral body portion indicated 
generally by the numeral 10 arranged symmetrically on 
both sides of a center fold line 11, including lower side 
areas or wings 12 and upper side areas 13 adapted to 
be received against the wearer’s cheeks and nose, re 
spectively, in sealing relation therewith when the mask 
is ?tted to the wearer’s face, a lower area or extension 
14 adapted to be received against the ?eshy portion un 
derlying the wearer’s chin in sealing relation therewith, 
and a central area 15 shaped to lie in spaced relation 
with the wearer’s nose and mouth, providing a generally 
cone-shaped breathing chamber or cavity 16, as shown 
in FIG. 3. 
The wing portions 12 extend generally from a point 

at approximately the lower end of the nasal bone, about 
midway between the bridge and tip of the nose, approxi 
mately to the jawbone, and when in position on the 
wearer’s face accordingly provide in conjunction with the 
lower extension 14 a band of appreciable depth in the 
front-to-back direction of the mask, lying in contact with 
the ?eshy portion of the wearer’s face from about mid 
way of the nose along the cheeks and under the chin 
in a continuous line. With this construction it has been 
found that when secured to the face the mask will adapt 
itself to the con?guration of a wide variety of faces > 
irrespective of the particular shape, and to a considerable 
degree the size, of the face. 

Adjacent the edges of upper side areas 13 is a nose 
strip 17 of moldabl'e material which will hold the shape 
into which it is pressed, such as wire, wire mesh, strip 
metal or plastic, which may conveniently be secured in 
place by providing ?aps 18 in the blank for the body 
portion and folding them over the nose strip, where they 
are secured in place by a suitable adhesive. This strip 
maintains its position when ?tted against the sides and 
bridge of the nose, and by pressing the upper side areas 
13 of the mask against this part of the face completes 
the sealing band around the entire breathing chamber 
16. The central part of this nose strip is shaped to 
extend above the upper edge of the body portion aligned 
with center line 11 of the mask to provide a fastener 19. 
Similarly, a grommet 21} is secured in lower extension 
14, also aligned along center line 11. 
The fastener and grommet are adapted to be secured 

by suitable hooks 21 in a head harness for securing the 
mask to the face which is indicated generally by the 
numeral 22, and comprises a head strap 23 passing from 
fastener 19 over the top of the Wearer’s head and con 
nected behind his neck with the center of an elastic neck 
strap 24, the ends of which are secured in grommet 26 
under the wearer’s chin. Head strap 23 is ?tted with 
adjusting means for providing in cooperation with the 
neck strap the desired tension for securing the mask 
to the face, and the elasticity of the neck strap permits 
freedom of movement of the user’s face and neck with 
out binding of the strap at the neck and without de 
stroying the sealing relation of the mask against the user’s 
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4; 
face. Experiments based on anthropological measure 
ments have shown that a neck strap of %" width web 
bing elastic 17 inches long will provide the proper ten 
sion for automatically adjusting itself by reason of its 
elasticity to secure the mask in sealing relation with the 
face on proper adjustment of the head strap, irrespective 
of the wearer’s neck size. 

If the mask is intended for use with negative or posi 
tive pressure within it, the central area 15 preferably 
should be strengthened and supported by a reinforcing 
member 25 of the same shape as the central area, se 
cured in place preferably to the outside of such central 
area by an adhesive applied to the entire area between 
the two members. This will insure against collapse of 
breathing chamber 16 in the event a higher than normal 
negative pressure should be created within the mask, 
and also that the mask is not torn as a result of move 
ment by the wearer at the connection into the interior 
of the mask of the tube communicating with its interior. 
A pair of ports 26 are provided in the mask, opening 

into breathing chamber 16 on opposite sides of center 
line 11 for admitting air from the atmosphere into the 
mask, with ?lters 27 in such ports to prevent escape of 
the wearer’s exhaled breath. These ?lters may be made 
of any suitable material, including materials such as 
?annel, muslin, or gauze, or of a suitable sponge rubber, 
or plastic material such as urethane foam, or glass ?ber. 
The ports should be positioned above the wearer’s 

nostrils when the mask is in use. Anthropological meas 
urements show that if they are placed equidistant from 
center line 11 with their centers at the intersection of a 
line parallel to and spaced approximately 716” inwardly 
from such center line, and of a second line normal to 
the axis of the cone-shaped breathing chamber 16 and 
approximately 3%1” from the apex thereof, they will be 
about @716" above the tip of the wearer’s nose, and that 
this relationship will not vary signi?cantly throughout 
large numbers of human beings and will provide a most 
comfortable and ei?cient arrangement. 

Also opening into breathing chamber 16 is a nipple 
connection 30, as shown on an enlarged scale in FIG. 
6, into an exhaust tube 31 and having an enlarged inner 
end 32, with collar 33 ?tted over its outer end to main 
tain it in position. Exhaust tube 31 should be no higher 
than and preferably below the level of the wearer’s 
nostrils, and its cross-sectional area should be approxi 
mately half the combined cross sectional area of ports 
26 to provide for passage of an adequate amount of air 
through the mask under small pressure differentials. 
Since ports 26 are covered with a suitable ?lter medium, 
they prevent the outward ?ow of bacteria and function 
in the nature of “upstream check valves,” by acting to im 
pede gas ?ow therethrough in a direction opposed to the 
normal pressure differential between the interior and 
exterior of the mask, and thus exhalations into the mask 
will ?ow out the exhaust tube. 
Tube 31 constitutes a ?tting for a ?exible exhaust hose 

line 34 for carrying the exhaled breath from the interior 
of the mask to be discharged at a point removed from 
the operating ?eld. In appropriate cases, the outer end 
of this tube may be connected with any suitable source 
of negative pressure inducing means such as a mechani 
cal vacuum pump, a pressure ?uid operated ejector pump, 
or any other suitable means. As is apparent, such means 
may be located outside of the operating room proper, 
and the connection may be through a wall outlet, an 
overlying header or any of a variety of conventional 
connections, it being necessary only that the position 
and length of hose line 34 be such as to provide the 
wearer with su?icient freedom of movement for his 
purposes. In practice, it is convenient for this line to 
be led over and behind the wearer’s shoulder as indicated 
in FIG. 1, where it may be fastened to his gown at the 
back. 

In many instances, it will not be convenient to use 
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a connection into a separate outside source of negative 
pressure by reason of the number of persons in the oper 
ating team, the necessary movements of the wearer about 
the operating room, or the like. The invention accord 
ingly includes motor driven means for inducing a pres 
sure differential between the inside and outside of the 
mask, which are sufficiently small and light in weight to 
be secured directly to the wearer’s body. Such means 
are indicated generally by the numeral 40 in FIG. 7, 
which shows a miniature exhaust fan indicated diagram 
matically at 41 and operated by a ?uid pressure motor 
42 driven by the force of an inert pressure gas such as 
carbon dioxide supplied from the pressure cylinder 43 
under control of the valve 44. This is controlled from 
outside container 45 for the fan, motor and cylinder, 
which is indicated diagrammatically by a dotted line, and 
which should be made to be readily opened so that as 
cylinder 43 becomes exhausted it may be removed and 
replaced with a fresh cylinder. The inlet side of ex 
haust fan 41 is connected into hose line 34, and the 
exhaust side into an exhaust line 46 which is of sufficient 
length that the discharge end 47 thereof will extend to 
or near the ?oor. To guard against the possibility of 
explosion by a spark from static electricity built up by 
the continuous passage of air in the tube and the wearer’s 
movements, a static discharge wire 48 may be ?tted into 
line 46 and should be of sufficient length to remain in 
contact with a ground source irrespective of the wearer’s 
movements. 

Container 45 is provided with fastening means 49 for 
securing it to the wearer’s gown, belt, or other convenient 
location. Such means may take any of a variety of forms 
such as the hook indicated in FIG. 1, or a tab, loop, snap 
connection or other means appropriate for the particular 
use being made of the mask. 

Presently available small exhaust fans driven by minia 
ture explosion-proof electric motors designed for safe 
operation in atmosphere containing ?ammable gases 
make practical the use of such electrically driven fans 
in an operating room, or when furnigating or using in 
the chemical industries, or the like. The invention ac 
cordingly provides alternatively for an electrically oper 
ated fan drive such as indicated diagrammatically in FIG. 
8, in which exhaust fan 141 is contained in container 
145 connected with a miniature electric motor 55 oper 
ated by a battery 56 and controlled by a switch 144. Sat 
isfactory results have been obtained with a combined 
blower and motor weighing together approximately 4 
ounces and which with the addition of a 9 volt battery 
required for operation and its container case does not 
exceed approximately a pound in weight. 
A mask embodying a form of the invention intended 

and adapted for use with a positive pressure in the breath 
ing chamber within the mask derived from an outside 
source of air or oxygen (not shown) is indicated in FIG. 
9. 'Such source may be in ?xed position, or portable 
on the user’s person, as desired. This form is generally 
similar to the form shown in FIGS. 1-5, and includes 
substantially the same body portion 114? with its lower 
side areas or wings 112, upper side areas 113, lower ex 
tension 114 and nose strip 117, including also the fasten 
ing portion 119 and grommet 120 both positioned on cen 
ter line 111. In this form, line 134 functions as a sup 
ply rather than an exhaust line, and accordingly com 
municates with breathing chamber 116 at a point above 
the wearer’s nostrils rather than below them. A form 
of connection for line 134 is shown in FIG. 10, and in 
cludes a tube 131 with an enlarged end 132' on the inside 
of body portion 11% and an outer collar 133 for secur 
ing the nipple in place. This connection is shown as 
being readily detachable, and in it the end 60 of line 134 
is ?ared so as readily to be press-?tted over the outer 
end of tube 131. 

In this embodiment for use with a positive pressure 
differential within the mask, the area of vents 65 should 
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5 
be sufficient to maintain a relatively low positive internal 
pressure by passing all exhaust gases through the vents 
and avoiding momentary increases of pressure in the 
interior of the mask such as might cause leakage at the 
sealing area around the face. Such vents are accord 
ingly shown in FIG. 9 as larger than those in the nega 
tive pressure embodiment, their size depending in part 
on the particular ?ltering medium 55 employed, which 
may be foam rubber, glass ?ber, a ?exible plastic foam 
material such as urethane foam, or ?annel or gauze. The 
?lter will prevent escape of undesirable bacteria in uses 
where it is desirable to maintain sterility, as well as 
wasteful escape of oxygen or other gases supplied to 
the interior of the mask. 

In some instances of negative pressure within the mask 
it may be desirable also to provide a direct supply of 
air or oxygen to the wearer, from an outside source, rather 
than from the atmosphere, an arrangement for which is 
provided by the coaxial supply and exhaust lines shown 
in FIG. 11. In this embodiment, ‘air or oxygen is sup 
plied through the inner line '76‘ located coaxially within 
outer line 71, the tubes being of such relative sizes as to 
provide an ample annular passage 72 between them. The 
supply connection should preferably be above the level 
of the user’s nostrils, as in the embodiment of FIG. 9, 
to provide for downward flow of the air or oxygen for 
comfortable breathing. ‘It would be possible also to 
provide a one-way stop valve indicated diagrammatically 
at 75 in the supply line '70; although it has been found 
that in the usual case the pressure of the incoming gas or 
oxygen may be maintained sufficient to prevent any escape 
so that all of such exhalations will pass off through the 
annular passage '72. This embodiment includes the rein 
forcing member 225 to provide support for connector 
230 and the coaxial lines 75 and 711 and for reinforcing 
the body of the mask against tearing due to the weight 
of the connector and tubes, and to support the central 
portion ‘215 of the mask so as to insure that the breathing 
chamber will keep its proper shape. Inasmuch as both 
gas supply and gas exhaust are directly connected through 
the lines 70 and 71 to points spaced from the mask, in 
this embodiment of the invention no vents such as 26 
and 65 are necessary, and they are omitted. 
A ‘further and simpler embodiment of the invention 

is shown in 'FIG. ‘12. This form is intended for use as 
an ordinary respiratory mask in which ‘the user inhales 
and exhales directly to and from the atmosphere, as in 
the case of the conventional ?annel or gauze mask. In 
this form it is desirable to provide a larger area for admis 
sion of air and exhaustion of the user’s exhalations than 
in the embodiments heretofore described. Accordingly, 
in this embodiment a substantial portion of the central 
area of the mask at the outer part of the breathing cham 
ber is cut away to provide a single large vent ‘80 ?tted 
with a ?ltering medium 81 secured to the body portion 10 
by a suitable adhesive for restricting passage of the user’s 
exhalations from the inside to the outside of the mask 
and ?ltering out the droplets of moisture, bacteria or 
other undesirable contents of the user’s exhalations. No 
central reinforcing member is necessary, and the remain 
ing portions of the mask are the same as those in the form 
of FIGS. '1-5, and are indicated by the same reference 
numerals. For the ?ltering medium it has ‘been found 
that a pad of foam rubber so selected and arranged as 
to insure that there are no direct passages from the inner 
to the outer surface thereof and with its surface ?nished 
on one side only may be used, although it would 'be 
possible to use several layers of ?annel or gauze as in 
the case of the conventional gauze mask. Another, and 
in some instances, more desirable, ?ltering medium is a 
?exible plastic foam material such as urethane foam. _ 

In all embodiments of the mask, it is ?tted to the face 
by the wearer and used in essentially the same manner, 
i.e., whether in the negative pressure differential, posi 
tive pressure differential, or absence of pressure differen 
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tial form. The wearer applies it over his nose and mouth 
with the lower extension 14 or 1.14 passing below the 
chin, and retains it loosely in place by securing ‘fastening 
member 19 or 119 and grommet 2G‘ or 121%} to the hooks 
21 on the head strap 23 and at the ends of the elastic 
neck strap 24. He then presses the nose piece 15 or 
1'15 against the sides of his nose, ?tting it closely to the 
facial contours. This initial ?tting causes wing portions 
12 or 112 to ?atten out somewhat and adapt themselves 
to the contours of the wearer’s cheeks, and by then ad 
justing the length of the head strap 23 the wearer pro 
vides a slight tension in them which draws the mask 
into the desired position so that it bears against his face 
around the entire outer portion of the breathing cham 
ber within the mask. it is held securely along the upper 
portion of the nose by the moldable nose piece, and since 
the body portion is formed of tough yet relatively soft 
and moldable paper, the wing portions and lower por 
tion will press against the face from about the center of 
the nose on one side downward along the ?eshy portion 
of the face, around and under the chin, and back to the 
other side of the nose in a l'me or band of contact which 
is in fact of appreciable breadth in a fr‘onbto-back di 
rection. Thus by properly adjusting the head strap 23, 
the resultant tension in the head and neck straps causes 
the mask to lie in sealing relation entirely around his nose 
and mouth from the bridge of the nose, along the sides 
of the nose and the cheeks, and under the chin. By rea 
son of the breadth of this band the mask will form a 
secure seal entirely around the central area which lies 
in spaced relation with the wearer’s face, providing a 
breathing chamber within the mask which is sealed en 
tirely around the edges. 
The construction thus provides a respiratory mask which 

is relatively impervious to passage of bacteria there 
through, and includes embodiments for use with either 
a negative or positive induced pressure within it or, by 
omitting exhaust or supply line connections, may be used 
without induced pressure differential in the manner of 
the conventional gauze mask. 

‘It has been found by experiment that the average 
amount of air inhaled and exhaled in ordinary breathing 
during ordinary use of a mask in accordance with the 
invention is about 300‘ to 350 cc. With each breath in 
a mask formed from a blank measuring approximately 
61/2 inches from edge to edge across the wings and ap 
proximately -6 inches from top to bottom, at their greatest 
dimensions, the average volume of air within the breath 
ing chamber will be about 30 cc. Accordingly, a large 
proportion of the exhaled breath is dispelled from the 
breathing chamber before the next breath is taken. The 
breathing action of the wearer has a pumping effect with 
in the chamber, which tends to change momentarily the 
pressure differential within the mask during normal breath 
ing not exceeding an inch of water pressure and with 
‘forced strenuous breathing not exceeding a 2 inch water 
pressure. The constant flow of air through the mask 
induced by the source of pressure di?erential rapidly re 
moves the exhaled air and reduces the momentary pres 
sure built up with each breath. Thus it provides for mini 
mum condensation of moisture or of rebreathing of ex 
halations, giving the wearer the sensation of continu~ 
ously breathing relatively cool, fresh air. 

Inasmuch as the sheet material, such as paper, forming 
the body of the mask is essentially impervious to passage 
of inhalations or exhalations therethrough, the exhaled 
gases will pass only through the exhaust connection or 
the ?lter depending on whether the use is with negative 
or positive pressure. 
The negative pressure mask design prevents outward 

passage of bacteria through ports 26 due to the constant 
inward ?ow of atmospheric air through the ?lter covered 
port into the breathing chamber and out the discharge con 
nection 30. In the positive pressure mask embodiment 
surgical sterility is maintained by ?ltering the exhaiations, 
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3 
and in the embodiment providing for admission to and 
exhaustion from the breathing chamber through the co 
axial external connections, the omission of other vents 
provides essentially a closed breathing chamber. 

It has been found that non-pressure masks embodying 
the invention having a ?lter area of approximately 10 
square centimeters with respect to an inside volume of 
approximately 30 cubic centimeters in the breathing cham 
ber have effectively prevented the escape of any colony 
causing bacteria in tests of varied lengths up to 30 
minutes. 
As will be apparent, the blanks for the body portion 

and the central reinforcing member may readily be die 
cut from appropriate sheet materials, such as moisture 
resistant kraft paper of 60-—70 pounds weight for the body 
portion, and foodliner board for the reinforcing member. 
For the ?ltering medium satisfactory results have been 
obtained with 1A3” thick medium density latex foam rub 
ber having a skin on one surface only. All grommets, 
hooks, and connections should be of rust-proof metal, or 
plastic capable of withstanding sterilization. 

While the forms of devices herein described constitute 
preferred embodiments of the invention, it is to be under 
stood that the invention is not limited to these precise 
forms of devices, and that changes may be made therein 
without departing from the scope of the invention which 
is de?ned in the appended claims. 
What is claimed is: 
1. A respiratory breathing mask adapted to carry the 

exhaled breath of the user for discharge at a location re 
mote from the user such as to preserve sterility in a surgi 
cal operating area, comprising a face mask having a body 
portion de?ning a breathing chamber adapted to cover 
only the nose and mouth and surrounding facial areas of 
the user, port means in said body portion for passage of 
ambient air into said breathing chamber, said port means 
communicating with the interior of said mask in the up 
per portion of said breathing chamber to avoid direct 
exhalation from the nose or mouth against said port 
means, restricting means for impeding gas ?ow between 
said breathing chamber and the exterior of said mask 
through said port means, a tube connected into the lower 
region of said chamber for carrying a flow of gas from 
said chamber to a location remote from the mask, and 
suction means operatively connected with said tube to 
induce a slight negative pressure in said chamber with 
respect to ambient air pressure sui?cient to withdraw nor~ 
mal exhalation from said chamber through said tube, 
said restricting means providing for sut?cient in?ow of 
ambient air to said chamber to support normal breathing. 
_ 2. A respiratory breathing mask as de?ned in claim 1 
including means connected to said face mask and adapted 
to support said mask against the user’s face in continuous 
sealed relationship therewith around said breathing 
chamber. 

3. A respiratory breathing mask as de?ned in claim 1 
wherein said suction means is adapted to be supported on 
the user’s person, and an additional tube from said suc 
tion means is adapted to carry a ?ow of gases therefrom 
to a remote location for disposal. 

4. A respiratory breathing mask as defined in claim 3 
wherein said suction means includes an exhaust fan and 
a connected power source adapted to be supported on the 
user’s person. 

5. A disposable respiratory mask for use by surgeons 
and the like comprising a body formed from a relatively 
soft non-woven material such as paper substantially free 
from interstitial openings therethrough, said body includ 
ing a central area shaped to lie in spaced relation with the 
user’s nose and mouth providing a breathing chamber, 
said body including also extensions along the sides, the 
bottom and the top of said central area, a nose strip of 
moldable material on said top extension for urging the 
inner surface thereof against the bridge and upper sides 
of the nose in sealing relation thereto, the other said ex 
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tensions being ?exible over a peripheral band of substan 
tial width to adapt themselves when under slight force 
to the contours of the ?eshy portion of the cheeks and 
the chin of the wearer with the inner surface of said band 
received against the face in sealing relation to form a 
continuous sealing band of appreciable width around 
said breathing chamber, a vent in said body for passage 
of ambient air to the interior of said mask, means asso 
ciated with said vent for restricting the ?ow of air passing 
through said vent, a tube communicating with the interior 
of said mask providing a conduit for ?ow of air between 
the breathing chamber and a location remote from said 
mask, harness means secured to an opposite two of said 
extensions for maintaining a continuous seal of the inner 
surface of all said extensions against the face around 
said breathing chamber, and suction means operatively 
connected with said tube to induce a slight negative pres 
sure in said chamber su?‘icient to withdraw normal ex 
halation from said chamber through said tube. 

6. A disposable respiratory mask as de?ned in claim 5, 
wherein said body of said mask is formed of thin mate— 

10 

15 

20 

10 
rial such as paper which is incapable of maintaining a 
predetermined shape and which will mold to the contour 
of the user’s face, and a reinforcing member of relatively 
sti? material secured to the central area of said body for 
supporting said area against collapse, said reinforcing 
member forming the breathing chamber about the user’s 
nose and mouth. 
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