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The present invention relates to a surgical mask and 
more particularly to a surgical mask for excluding naso 
pharyngeal bacteria from an operative ?eld. 

Bacteriological studies of personnel, patients, and en 
vironment in surgical procedures have established that 
airborne infection of wounds during surgery has occurred 
by reason of the mere presence in the operating room of 
a disseminating carrier, conventionally masked, gowned, 
and shod. Cultures made of the clothing Worn by such 
a carrier during surgical procedures indicate bacteria 
accumulation in increasing numbers from the shoulders 
of the carrier down the front of his gown, in roughly 
the fall-out pattern of expired air during standing and 
sitting. Therefore, the agency of infection is apparently 
of nasopharyngeal origin, with bacteria being expelled 
through or about the disseminating carrier’s mask in the 
form of droplet nuclei which are airborne to aseptic 
areas such as the operative ?eld. 

Thus, despite control of airborne dust by air condi 
tioning and ?ltering, use of ultraviolet light in the operat 
ing room to control bacteria, disinfection of the skin of 
the patient and of the operating room personnel, a major 
and serious source of contamination remains in the type 
of surgical mask presently being used. This type of 
mask is made of a porous material which covers the nose 
and mouth and acts as a ?lter for expired air during res 
piration and talking. As above adverted to, such masks 
have a demonstrated inability to prevent bacteriological 
expulsion therethrough during normal use in the oper 
ating room. 

Accordingly, it is an object of the present invention 
to provide a surgical mask for excluding nasopharyngeal 
bacteria from the operative ?eld by allowing inspired air 
to enter the mask through one-way air intake valves and 
by forcing expired air into a conduit for discharge at a 
point remote from the operative ?eld. 

Another object of the invention is the provision of a 
surgical mask of the aforementioned character which is 
relatively inexpensive, light in weight, and adapted to be 
worn without discomfort. 
Another object of the invention is to provide such a 

surgical mask which is adapted to discharge expired air 
at a point immediately above the floor of the operating 
room, or which may be provided with means for attach 
ing the mask apparatus to a standard suction line leading 
out of the operating room. 
A further object of the invention is the provision of 

such a surgical mask which includes one or more air 
re?ux passages between the intake valve means and the 
atmosphere outside of the mask, the passages being made 
of su?icient length to accommodate any back?ow of air 
through the intake valve means on transition from in 
spiration to expiration. That is, valve closure is gen— 
erally accompanied by escape of a limited amount of air 
from the mask through the intake valve means, and the 
re?ux air passages accommodate this volume of escaped 
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air without permitting discharge thereof back into the 
operative ?eld. _ 

Another object of the invention is to provide a surgical 
mask of the aforementioned character which effects dis 
charge of expired air through an elongated, ?exible air 
exhaust conduit which terminates at a point immediately 
above the ?oor of the operating room and which is 
adapted to be secured to the wearer’s gown adjacent the 
shoulder for trailing behind the wearer out of his way 
during a surgical procedure. 

Other objects and features of the invention will become 
apparent from consideration of the following descrip 
tion taken in connection with the accompanying draw 
ings, in which: 

FIG. 1 is a side elevational view .of a surgical mask 
according to ‘the present invention, illustrated as the same 
would be worn by a user; 
FIG. 2 is an enlarged side elevational view of the shield 

portion of the mask; 
FIG. 3 is a rear elevational view of the shield portion 

of the mask; 
FIG. 4 is an enlarged detail view taken along the line 

4-4 of FIG. 3; 
FIG. 5 is a side elevational view, .on a reduced scale, 

illustrating the mask in position upon a user and particu 
larlyshowing the location of the discharge end of the ex 
haust conduit relative to the floor of the operating room; 
FIG. 6 is a detail elevational view of the lower ex 

tremity of another form of exhaust conduit adapted for 
attachment to the suction line in a hospital operating 
room; and 

FIG. 7 is a detail transverse view of an alternate form 
of intake valve. 7 

Referring now to the drawings, there is illustrated a 
r surgical mask 10 according to the present invention and 
which comprises, generally, a shield 12 molded to the 
usual contours of the face and adapted to cover the nose 
and mouth of the user; one-way air intake means in the 
form of a pair of intake valves 14 attached to or forming 
an integral part of the shield 12; an elongated, ?exible 
air exhaust conduit 16 coupled at its upper extremity to 
the shield 12 and terminating at its opposite extremity at 
a point immediately above the operating room ?oor, as 
best illustrated in FIG. 5; one-way air exhaust means 
constituted by an exhaust valve 18 attached to or form 
ing an integral part of the shield 12; a ?tting 22 mounted 
upon the exhaust conduit 16 and permitting the conduit 
16 to be secured to the gown or other apparel of the user 
adjacent his shoulder; and an elastic band 24 attached to 
the shield 12 for securernent of the shield in position 
upon the face of the user. 
The shield 12 may be made of any suitable air imper 

meable material such as resin-impregnated ?berglass or 
any of the so-called plastic materials such as acrylic ma 
terial or the like. The shield preferably should closely 
conform to the facial contours of the user, but is spaced 
therefrom in the area adjacent the mouth and nose to 
provide a hollow portion or breathing chamber between 
the face and the interior surface of the shield for receiv 
ing expired air and the accompanying nasopharyngeal 
bacteria, as will be apparent. 
The pair of intake valves 14 are located on opposite 

sides of the shields 12 and may be separate components 
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attached thereto by suitable adhesives or plastic solvent, 
or may be molded as an integral part thereof. In the 
present instance the valves 14 are each constituted of a 
circular, apertured intake disk 26 which is integrally 
molded as a part of the shield 12. A valve element or 
intake ?apper 28 of circular con?guration is arranged 
upon the interior surface of each disk 26 in overlying, 
coextensive relationship and is secured in position by a 
retaining plate 29 and a fastener such as the machine 
screw 30 illustrated in detail in FIG. 4. 
Each ?apper 28 is preferably a thin plastic ?lm made 

of polyethylene or the like which is extremely ?exible so 
that it is sensitively responsive to air ?ow through the 
apertures of the associated disk 26 or to slight differen 
tial pressures across the disk 26. Accordingly, the 
?appers 28 present minimum resistance to air ?ow and 
are characterized by minimal air re?ux. With this ar 
rangement, the ?apper 28 is responsive on inspiration to 
uncover the apertures of the disk 26 and permit air ?ow 
into the breathing chamber of the shield 12, and respon 
sive on expiration to cover the apertures and block such 
air ?ow. Thus, air ?ow is from the operative ?eld and 
toward the user during inspiration. 
On transition from inspiration to expiration there may 

occur a small amount of back?ow of air through the in 
take disks 26 prior to complete blocking by the ?appers 
28 of communication between the breathing chamber and 
the atmosphere outside the shield 12. For this reason, 
a pair of elongated air re?ux fairings 32, as best illustrated 
in FIG. 4, are integrally secured by adhesives or the like 
to the shield 12 and are located over the pair of disks 26, 
respectively, exteriorly of the outer surface of the shield 
12. Each fairing 32 is closed at its lower extremity and 
open at its upper extremity to de?ne an upwardly open 
re?ux air passage 34 having an upper inlet opening to 
the atmosphere outside the shield and a lower outlet open 
ing adjacent the inlet side of the associated intake disk 
26. The length of the fairings 32 and consequently the 
length of the air passages 34 are made sufficient to ac 
commodate any back?ow of air through the apertured 
disks 26 on transition from inspiration to expiration. 
Thus, any small amount of air escaping outwardly through 
the intake disks 26 is entrapped in the air passages 34 
and not permitted to escape into the operative ?eld. 
The exhaust conduit 16 is not only flexible but also ex 

tensible and retractible to a limited extent, being made, 
for example, by arranging a helical coil of wire or plastic 
material within an encompassing sleeve of ?exible plastic 
material. Such conduits are well known in the art and 
are widely used on home vacuum cleaners, hair dryers, 
and the like. ' 

For convenience and mobility of the surgeon or other 
user of the mask, the conduit 16 preferably includes a 
cylindrical ?tting or sleeve 22 carrying a safety pin fas 
tener 36 or the like to permit the conduit to be attached 
to the surgeon’s apparel adjacent the shoulder, the cone 
duit 16 trailing behind the surgeon out of the way. 
An air ?lter 20 of ?ne pore size is attached to the lower 

extremity of the exhaust conduit 16 and minimizes bac 
terial discharge to the operating room, although the ?lter 
20 can be eliminated and the lower extremity of the con 
duit connected instead to one of the usual standard operat 
‘ing room suction outlets (not shown), In this event, the 
conduit 16 would be made of su?icient length to reach the 
outlet, and the lower extremity of the conduit would be 
‘provided with attachment means, such as the locking lugs 
38 illustrated in FIG. 6, to permit attachment to such out 
let, as will be apparent. . 

Although the exhaust conduit 16 may be utilized as a 
reservoir for expired air, there is preferably employed the 
exhaust valve 18 which comprises a circular, apertured 
exhaust disk 40 molded as an integral part of the shield 
12 adjacent the mouth area thereof. A circular exhaust 
?apper (not shown) identical to the intake ?apper 28 
is arranged in overlying and coextensive relationship to 
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4 
the disk 40 exteriorly thereof and is secured in the same 
manner as the ?apper 28 is secured to the intake disk 26, 
that is, by means of a central fastener or machine screw 
42. The exhaust ?apper, like the intake ?apper 28, is 
characterized by low resistance to air ?ow and minimal 
air re?ux. Accordingly, the exhaust ?apper is quickly re 
sponsive on expiration to cover the apertures in the ex 
haust disk 40 and permit air ?ow from the breathing 
chamber in the shield 12 into the upper end of the ex 
haust conduit 16, and responsive on inspiration to cover 
such apertures and prevent air ?ow from the exhaust con 
iluit 16 back into the breathing chamber. 
Although the exhaust valve 18 may be oriented any 

where between the breathing chamber in the shield 12 and 
the discharge extremity of the exhaust conduit 16, it is 
preferably situated at the junction of the conduit 16 and 
the shield 12 for better response on transition from in 
spiration to expiration and vice versa. 

Various types of intake and exhaust valves may be 
utilized in conjunction with the present mask 10, it being 
important primarily that the valve be a one-way valve 
which is sensitively responsive to air ?ow. For example, 
the intake valve structure could also take the form of 
an elongated sleeve 44 of thin plastic ?lm, such as poly 
ethylene or the like, located within the hollow interior 
of the mask 10. One extremity of the sleeve 44 is se 
cured to the mask adjacent the inlet opening, and is open 
at its opposite extremity to the interior of the mask. 
Upon inhalation there is a free ?ow of air through the 
sleeve 44 to the interior of the mask but, upon exhala 
tion, the thin material of the sleeve 44 collapses and out 
ward ?ow from the sleeve 44 and through the inlet open 
ing is thereby prevented. The length of the sleeve is 
made su?icient to provide a re?ux chamber as above 
described in connection with the intake valves 14. 
From the foregoing it will be apparent that the air 

impermeable surgical mask 10 of the present invention 
is capable of excluding nasopharyngeal bacteria from the 
operative ?eld by con?ning exhaustion of expired air to 
a site remote from the operative ?eld whereby the inci 
dence of airborne wound infections by carriers who are 
nasopharyngeal shedders is substantially reduced. 

Various modi?cations and changes may be made with 
regard to the foregoing detailed description without de 
parting from the spirit of the invention or the scope of 
the following claims. 
We claim: 
1. A surgical mask for excluding nasopharyngeal bac 

teria from an operative ?eld and comprising: 
an air impermeable shield adapted to cover the nose 

and mouth and de?ne a breathing chamber for re 
ceiving expired air; 

one-way air intake means having an intake opening to 
said chamber to afford communication between said 
chamber and the atmosphere outside said shield on 
inspiration, and blocking said communication on ex 
piration, said intake means further including means 
de?ning an elongated, vertically oriented re?ux air 
passage having an outlet located adjacent said intake 
opening and an inlet located above said intake open 
ing and adjacent the upper terminus of said shield, 
the length of said passage being su?icient to accom 
modate any back?ow of air through said intake open 
ing on transition from inspiration to expiration; 

and an elongated, ?exible air exhaust conduit coupled 
at one extremity to said shield for communication 
with said chamber and having su?icient length to ter 
minate at its opposite extremity at a point remote 
from said operative ?eld. 

2. A surgical mask for excluding nasopharyngeal bac 
teria from an operative ?eld according to claim 1 and in 
cluding: 

one-way air exhaust means oriented to afford com 
munication between said chamber and said exhaust 
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conduit on expiration and blocking said communica 
tion on inspiration. 
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