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DISPOSABLE GAS AND TOXIC FUME MASK 

RIGHTS OF THE GOVERNMENT 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
for all governmental purposes without the payment of 
any royalty. 

BACKGROUND OF THE INVENTION 

The present invention relates generally to devices for 
respiratory protection in contaminated environments, 
and more particularly to a protective mask having a 
transparent hood with ?lter l0 and one-way valving 
structure which provides a positive pressure inside the 
mask and prevents the ingestion of contaminants. 

Prior art protective masks generally require external 
air sources for delivering air under pressure into the 
masks. In the valving structure of the invention, the user 
ingests air through a ?lter and ?rst one-way valve and 
exhales through a second one-way valve which main 
tains positive pressure inside the mask. Excess pressure 
escapes around the peripheral seal or through a low 
resistance one-way valve. The valving arrangement of 
the invention minimizes the dead space volume of air 
which may be rebreathed with negative physiological 
impact. 

It is therefore a principal object of the invention to 
provide a chemical and toxic fume mask for personal 
respiratory protection against noxious and contami 
nated environments. 

It is another object of the invention to provide a 
protective respiratory mask effective against substan 
tially all known nerve and blister agents. 

It is a further object of the invention to provide an 
inexpensive, disposable respiratory protection mask. 

It is another object of the invention to provide a 
respiratory protective mask sized for substantially uni 
versal personnel ?t. 

It is another object of the invention to provide a 
respiratory Protective mask having substantial (high) 
protection factor. 

It is yet another object of the invention to provide a 
respiratory protective mask which is easily and quickly 
donned. 

It is another object of the invention to provide a 
respiratory protective mask having a long shelf storage 
life and which is suf?ciently compact and portable to be 
carried on the person. 
These and other objects of the invention will become 

apparent as a detailed description of representative em 
bodiments proceeds. 

SUMMARY OF THE INVENTION 

In accordance with the foregoing principles and ob 
jects of the invention, a disposable respiratory protec 
tive gas and toxic fume mask is described which com 
prises a transparent hood of thin film chemical resistant 
material scalable at the neck or to the face of a subject 
and covering the eyes, nose and mouth, a ?lter in the 
hood for ?ltering and conducting air into the hood, a 
tube interconnecting the ?lter and a mouthpiece and 
including a ?rst one-way valve for conducting ?ltered 
air to the subject, a second one-way valve in the mouth 
piece for conducting exhaled air air into the interior of 
the hood and thereby generating an overpressure condi 
tion within the hood. 

20 

25 

35 

45 

60 

65 

2 
DESCRIPTION OF THE DRAWINGS 

The invention will be more clearly understood from 
the following detailed description of representative 
embodiments thereof read in conjunction with the ac 
companying drawings wherein: 
FIG. 1 is a perspective view of a representative em 

bodiment of the invention as worn by a subject; 
FIG. 2 is an enlarged view of the ?lter, connecting 

tube and mouthpiece assembly of the FIG. 1 embodi 
ment;'a.nd 
FIG. 3 is a perspective view of a second embodiment 

of the invention as worn by a subject. 

DETAILED DESCRIPTION 

Referring now to the drawings, FIG. 1 is a perspec 
tive view a representative embodiment of a disposable 
respiratory protection mask 10 according to the inven 
tion as worn by subject 11. In accordance with a gov 
erning principle of the invention, the protective mask of 
the invention includes a transparent, thin ?lm, chemi 
cally resistant covering over and peripherally sealed 
around the eyes, nose and mouth of subject 11. Accord 
ingly, in the FIG. 1 embodiment, mask 10 may comprise 
transparent hood portion 13 (or including a transparent 
region shown by dotted line) having a closed end 14 and 
an open end 15 and which is sized to receive and en 
velop head and neck of subject 11. Hood portion 13 
may terminate at open end 15 in skirt portion 16 of any 
suitable width for covering a selected part of the lower 
neck and shoulder region of subject 11. Hood portion 13 
may comprise any suitable transparent thin ?lm material 
as would occur to a skilled artisan guided by these 
teachings, preferably with suitable anti-fog coatings, 
and having a desirable degree of resistance to attack by 
airborne chemicals which may be encountered in toxic 
environments (such as nerve gas, mustard gas, blood 
agents, blister agents, hydrogen chloride gas, chlorine 
gas, cyanic acid, acrolein, ammonia and benzene). Film 
thickness for hood portion 13 is not considered limiting 
of the invention, and may be of the order of a few (2-3) 
mils. Mask 10 may generally be stored or used at tem 
peratures from about -20° F. to 125' F. Suitable mate 
rials for hood portion 13 may therefore include single or 
multiple transparent layers of plastic or other useful 
commercially available synthetic material such as TEF 
ZEL TM , TEFLON TM , SURLYN TM , nylon, ny 

lon/SURLYN TM laminate, TEFLON TM /KAP 
TONTM trilaminate, and MYLARTM, all of which 
exhibit chemical resistance of more than two hours (a 
desirable minimum) and, for some, more than 24 hours. 
Mask 10 may additionally be made substantially flame 
resistant utilizing materials such as the KAPTON TM , 
TEFLON TM /KAPTON TM fTEFLON TM trilami 
nate, or TEFLON TM materials. In a mask 10 built in 
demonstration of the invention, hood portion 13 com 
prised transparent nylon (2 mil) because this material is 
inexpensive, has high light transmission and minimal 
haze, and heat seals at relatively low temperature. A 
standard antifog solution was applied to the frontal 
vision area of the demonstration mask 10. 

Elastic band 19 of suitable width (e.g. one inch) encir 
cles hood portion 13 at skirt portion 16, is sewn, sealed 
or otherwise suitably attached to the material of hood 
portion 13 and includes closure means, such as a hook 
20 and loop 21 VELCRO TM clasp, for releaseably and 
resiliently securing and sealing hood portion 13 around 
the neck of subject 11. With mask 10 in place over the 
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head and neck as suggested in FIG. 1, band 19 may be 
tightened about the neck suf?ciently to maintain within 
hood portion 13 a slight positive pressure but to not 
substantially restrict exhalation by subject 11 through 
the seal at the neck so established by tightening band 19. 
A neck dam (not shown) may be used in place of band 
19 at somewhat higher overall cost. _ 

Referring additionally to FIG. 2, shown therein is an 
enlarged view of the ?lter, connecting tube and mouth 
piece assembly of mask 10 of FIG. 1. In order to accom 
modate attachment of ?lter 23, opening 24 is provided 
in hood portion 13 to receive outlet 25 of ?lter 23. Filter 
23 may be selected to target one or more noxious air 
borne substances or toxic environments such as those 
suggested above, to provide a desired degree of effec 
tive respiratory protection for time periods in the range 
of from about l5 minutes to 10 hours, limited only by 
?lter 23 effectiveness. In the demonstration unit, ?lter 
23 comprised a standard military M-l3A2 ?lter (NSN 
424000l655026) of known effectiveness for removing 
chemical and biological agents, including nerve, blood 
and blister types, and particulate matter. Convenient 
size, ?exibility and almost ?at aspect ratio of this ?lter 
rendered it a good choice for the demonstration unit as 
it, in combination with hood portion 13 could be folded 
for insertion into a pocket of a garment (e. g. ?ight suit) 
worn by subject 11. Outlet 25 of ?lter 23 has a protrud 
ing ?anged ring 27 for providing an airtight seal against 
hood portion 23 at opening 24 and sealably receiving a 
?rst inlet end 29 of ?exible connecting tube 30 sized in 
diameter and length for passing ?ltered air from ?lter 23 
to subject 11. Material selection for~connecting tube 30 
is not critical because in using mask 10, tube 30 is not 
exposed to the ambient toxic environment. Tube 30 of 
the demonstration unit comprised medical grade sili 
cone rubber because of its characteristically good shelf 
life and ability both to endure temperature extremes 
without substantial degradation of performance and to 
retain a desired shape after folding. Connecting tube 30 
terminates at its second outlet end 31 with T-shaped 
member 32 having inlet 33, outlet 34 and de?ning 
mouthpiece 35 means at the three respective ends 
thereof. In the demonstration unit, a standard respira 
tory care type member 32 (Baxter #001500, AIR 
LIFE TM , American Pharmaseal Co., American Hospi 
tal Supply Corp., Valencia CA) and mouthpiece 35 
were used. OneOWay ?ow valves 37,38 were disposed in 
member 32 at respective inlet 33 and outlet 34 ends 
thereof, for allowing air ?ow only in the direction indi 
cated by the arrows, viz, inwardly toward subject 11 at 
inlet 33 and outwardly away from subject 11 at outlet 
34. The small volumetric size of member 32 as com‘ 
pared to that of hood portion 13 dead space 
into which subject 11 breathes in the use of mask 10 and 
ensures that subject 11 breathes only ?ltered air and 
exhales carbon dioxide and water vapor rich but con 
taminate free air into hood portion 13 and maintains 
therein a positive pressure over the ambient atmo 
sphere. 

In order to provide additional protection against 
smoke and fumes from a burning source, a carbon mon 
oxide catalyst/honeycomb 40 or similar means may be 
included in connecting tube 30, as suggested in FIG. 2, 
or other convenient location in the inspiratory circuit. 
Additionally, an optional water vapor absorbent ?lter 
may be connected to member 32 such as at 41 in FIG. 2 
in order to add water vapor to inhaled air and extract it 
from exhaled air. The water vapor ?lter may also be 
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4 
included in the exhale only portion of the circuit. An 
optional one-way valve 43 of preselected low resistance 
may be inserted in the wall of hood portion 13 as sug 
gested in FIG. 1 in order to assist or replace the neck 
seal for maintaining desired preselected pressurization 
within hood portion 13 during use of mask 10. Further, 
a silica gel packet 45 or other suitable moisture absor 
bent means may be disposed at any convenient location 
within hood portion 13 for reducing the relative humid 
ity of exhaled air within mask 10. 

Tests were run in demonstration of the invention 
utilizing the demonstration unit described above. A test 
chamber was charged with a concentration of 25 
mg/m3 of corn oil in the form of a polydispersed aerosol 
having a mass mean aerodynamic diameter of 0.5-0.6 
micron, by atomizing liquid corn oil at room tempera 
ture using a Laskin nozzle. The aerosol concentration 
was maintained by diluting the concentrated aerosol 
with room air. Three subjects wearing the demonstra 
tion mask performed certain exercises within the test 
chamber, including normal breathing, deep breathing, 
head side-to-side, head up and down, run in place and 
touch ceiling and ?oor. Each exercise was performed 
for one minute with a total wear time of ten minutes for 
each subject. Leakage of aerosol into the mask was 
measured by continuously sampling at a rate of one 
liter/min through a length of tubing interconnecting 
hood portion 13 and a ?ve—decade forward-light scat 
tering photometer. A protection factor (ratio of test 
chamber aerosol concentration to hood concentration) 
was determined for each exercise along with a mean 
overall protection factor for all the tests. The tests indi 
cated that an overall protection factor of at least l000:l 
is characteristic of the invention as exempli?ed by the 
demonstration unit. Depending on the ability of the 
subject to function during the tests, a large protection 
factor of the order of 20,000:l was achieved over the 
full range of activity under the tests. Speech intelligibil 
ity of a subject while wearing the demonstration unit 
approached 100% at up to 10 feet; use of a telephone by 
the subject was not substantially impaired by the mask. 

Referring now to FIG. 3, shown therein is a perspec 
tive view of mask 50 representing another embodiment 
of the invention as worn by subject 51. Mask 50 of FIG. 
3 may substantially resemble a conventional gas mask 
including a ?exible protective body portion 53 covering 
the eyes, nose and mouth of subject 51, and having a 
transparent window portion 54 and elastic straps 55 in 
order to provide a substantially airtight peripheral seal 
57. Materials of construction may be selected according 
to the teachings above related to mask 10 of FIG. 1. A 
?lter 59 substantially the same as ?lter 23 of the FIG. 1 
embodiment is operatively attached to body portion 53 
in manner substantially as described above for ?lter 23 
and hood portion 13. A connecting tube, T shaped 
member, mouthpiece and ?lters (not shown in FIG. 3) 
in substantially the con?guration shown in FIG. 2 is 
included inside body portion 53 and operatively con 
nected to ?lter 59. One-way valve 61 of preselected low 
resistance may be disposed in the wall of body portion 
53 for maintaining desired preselected pressurization 
within mask 50. 
The invention therefore provides an improved respi 

ratory protection mask. It is understood that modi?ca 
tions to the invention may be made as might occur to 
one with skill in the ?eld of the invention within the 
scope of the appended claims. All embodiments con 
templated hereunder which achieve the objects of the 
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invention have therefore not been shown in complete 
detail. Other embodiments may be developed without 
departing from the spirit of the invention or from the 
scope of the appended claims. 

I claim: 
1. A respiratory protective mask, comprising: 
(a) a transparent covering for the eyes, nose and 
mouth of a subject, said covering having a periph 
eral seal for preventing air leakage around said 
covering into the region de?ned between said cov 
ering and said subject; 

(b) ?lter means attached to said covering for ?ltering 
and conducting air through said covering; 

(c) a tube operatively connected at a ?rst inlet end 
thereof to said ?lter means and including means 
de?ning a mouthpiece at a second outlet end 
thereof for conducting ?ltered air to said mouth of 
said subject; 

(d) ?rst one-way valve means disposed within said 
tube for conducting said ?ltered air only toward 
said mouthpiece de?ning means; and 

(e) second one-way valve means included in said 
mouthpiece de?ning means for conducting air only 
from said mouth of said subject and into said region 
whereby air exhaled by said subject generates an 
overpressure condition within said region. 

2. The mask of claim 1 wherein said covering com 
prises a hood sized for enveloping the head of said sub 
ject with said peripheral seal at the neck of said subject. 

3. The mask of claim 1 wherein said covering com 
prises a chemically resistant thin ?lm material. 

4. The mask of claim 1 further comprising a third 
one-way valve in said covering for selectively limiting 
the overpressure within said region. 

5. The mask of claim 1 further comprising a carbon 
monoxide oxidation catalyst disposed within said tube. 
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6. The mask of claim 1 further comprising a water 

vapor absorbent material disposed on said covering 
within said region. 

7. The mask of claim 1 further comprising an anti-fog 
ging coating on said covering. 

8. A respiratory protective mask, comprising: 
(a) a hood having an opening for receiving and envel 

oping the head and neck of a subject, said hood 
including a transparent portion alignable with the 
eyes of said subject; 

(b) an adjustable elastic band on said hood at said 
opening for resiliently sealing said hood at the neck 
of said subject for preventing air leakage into the 
interior of said hood; 

(c) ?lter means attached to said hood for ?ltering and 
conducting air through said hood; 

(d) a tube operatively connected at a ?rst inlet end 
thereof to said ?lter means and including means 
de?ning a mouthpiece at a second outlet end 
thereof for conducting ?ltered air to said mouth of 
said subject; 

(e) ?rst one-way valve means disposed within said 
tube for conducting said ?ltered air only toward 
said mouthpiece de?ning means; and 

(i) second one-way valve means included in said 
mouthpiece de?ning means for conducting air only 
from said mouth of said subject and into said hood 
whereby air exhaled by said subject generates an 
overpressure condition within said hood. 

9. The mask of claim 8 wherein said hood comprises 
a chemically resistant thin ?lm material. 

10. The mask of claim 8' further comprising a third 
one-way valve in said hood for selectively limiting the 
overpressure within said hood. 

11. The mask of claim 8 further comprising a carbon 
monoxide oxidation catalyst disposed within said tube. 

12. The mask of claim 8 further comprising a water 
vapor absorbent material disposed within said hood. 

13. The mask of claim 8 further comprising an anti 
fogging coating on said hood. 


