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This invention relates to devices for adminis 
tering gases and methods of making the same 
and has particular relation to improvements in 
the construction and method of manufacture of 
devices for administering pure gases, mixtures of 
gases, or mixtures of gases and air to persons who 
need such treatment for medical or safety pur 
poses or for their comfort and well being. 
Although not limited to any speci?c ?eld of use, 

devices of the character referred to herein are 
especially well suited for the administering of 
oxygen or air with an enriched oxygen content to 
passengers and members of the crew of aircraft 
to overcome oxygen de?ciencies encountered as a 
result of flight at high altitudes or other causes. 

Devices heretofore made and used for these 
purposes have commonly employed a type of con 
struction involving considerable weight, bulk, 
complexity and resultant expense of manufac 
ture. They are designed for extended periods of 
use, and at least when offered for the use of pas 
sengers on commercial air lines they must be 
sterilized after each individual use, which in 
volves very substantial cost of maintenance. 
This high cost factor and also the weight and 
bulk of such equipment are particularly disad 
vantageous when it becomes necessary to provide 
devices of this character for a large number of 
persons traveling on aircraft in commercial or 
other service. 

_ A primary object of the present invention is to 
provide an improved form of device for adminis-. 
tering gases which shall be particularly light and 
compact. 
A further object of the invention is to provide 

a device of the above-indicated character which 
shall be convenient and comfortable to use and 
attractive in appearance but which shall never 
theless be highly ef?cient in its operation. 
A more speci?c object of the invention is to pro 

vide a device of the above-indicated character in 
cluding improved means for effecting close ?tting 
of the face piece over the nose and mouth of the 
wearer, regardless of the facial shape or size to be 
?tted. ‘ 

A still further object of the invention is to pro 
vide an improved method of manufacturing de 
vices of the above-identi?ed character from in 
expensive materials, whereby the said devices 
may be readily produced in any desired quantities 
at very low cost—so low, in fact, that it will be 
economically practicable to dispose of each device 
after a single use thereof, thereby eliminating all 
maintenance cost for sterilization and handling 
incidental to reuse. 
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The invention will be better understood and 
other objects, advantages, and features thereof 
wlll appear from the following detailed descrip 
tion having reference to the accompanying draw 
ings, in Which 
Figure 1 is a front view of an oxygen mask or 

the like embodying the invention, as applied to 
the face of a wearer; ' 

Fig. 2 is a plan view of a partially formed blank 
from which the device shown in Fig. 1 may be 
made; 

Fig. 3 is a front elevational View showing the 
completed device in greater detail and in its nor 
mally ?at condition before being put into use; 
and 

Fig. 4 is a side view showing the same device in 
use by a wearer, the structure of the device being 
shown in cross section taken along the line 4-4 
of Fig. 3. 
Referring to the drawings, it will be seen from 

Figs. 1 and 4 that the mask when in use covers 
the mouth and lower parts of the nose and face 
of the wearer, the upper edge of the device ex 
tending across the bridge of the nose and the 
lower forward parts of the cheeks, and the lower 
edge of the device extending around and under 
the chin. 
The mask construction as illustrated may be 

made from a blank initially formed as shown in 
Fig. 2._ This blank comprises a main body por 
tion H, which, when distended, is of seamless or 
other tubular form. The material of the blank is 
thin, ?exible, soft, and of very light weight and is 
preferably substantially impervious to the pas 
sage of gases at low pressures. 
materials which may be made in this form are 
well suited for the use and also have desirable 
characteristics from the manufacturing stand 
point. Materials such as cellophane, Plio?lm, 
polyethylene, and polyvinylchloride are examples 
of suitable materials. The thickness of the mate 
rial may be on the order of one to three thou 
sandths of an inch but is not critical as long as a 
reasonable degree of strength is provided. 
The blanks may be cut from continuous lengths 

of tubing supplied in collapsed or ?at-folded con 
dition, the end cuts being made along suitable 
lines to provide the desired contour of the ele 
ments of the ?nished mask. As shown in Fig. 
2, the end of the blank which is to become the 
bottom of the ?nished mask is cut off on a more 
or less arcuate line to provide a substantially seg 
merit-shaped bottom portion l2, and the upper 
end of the blank is out off along intersecting 
angular lines to provide a triangular upper por 
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tion I3. After being thus cut to size, the blank 
is perforated through the rear wall only thereof 
to provide openings I4 as shown in Fig. 2, for a 
purpose to be described. 
The front and rear walls of the blank are then 

sealed together along the upper edges there 
of by localized application of heat and pressure, 
suitable adhesive, or the like, to form a top seam 
I3a. The blank thus becomes an envelope-like 
member as shown in Fig. 2. The upper end por 
tion I3 of the blank, together with a short length 
of the body portion II if desired, is then turned 
inside out and folded back within the main body 
portion II to provide an inner member of en 
velope-like form constituting a face piece. The 
latter relatively smaller member forms a closure 
for the upper end of the relatively larger main 
body portion II but is itself left open along its 
upper edge so that it may be ?tted over the face 
of a user. 
Within the fold of material along the front 

wall of the construction there is provided a plia 
ble member IS in the form of a light strip of soft 
aluminum or the like. A securing band H in 
the form of an elastic cord or the like has a por 
tion of its length similarly enclosed within the 
mold of material along the rear side of the mask 
construction, this band also having an outwardly 
extending loop portion adapted to encircle the 
head of the wearer of the mask. This band pref 
erably extends through holes IIia provided in the 
pliable member I6 adjacent the respective ends 
thereof or at other desirable points of attach 
ment, and also passes through corresponding 
perforations provided in the front wall of the 
mask material. The passing of the band through 
the holes in the pliable member protects the ma 
terial of the mask against tearing as a result of 
tension applied to the band, while insuring that 
the band will draw the entire opening of the face 
piece snugly over the wearer’s face. 
The pliable member I6 and part of the length 

of the securing band H are inserted within the 
folds of the mask material while the blank is still 
open at its lower end. Thereafter, the two wall 
thicknesses of the material enveloping the in 
serted members are preferably fused'together by 
application of heat and pressure to strips or spots 
adjacent the lower edges of said members, as 
indicated at I8 in Figs. 3 and 4, and I9 in Fig. 4. 
The enclosed portion of the securing band is, 
however, left free to slide within the fold of 
material enveloping the same so that the ma 
terial may be gathered along this portion of the 
band’s length to accommodate closed ?tting of 

' the mask under the wearer’s chin. 
After the end portion I3 of the blank has been 

folded inside of the main body portion I I thereof 
to form the face piece as previously described, 
openings 20 are made through both thicknesses 
of material at the front of the structure to vent 
the interior of the face piece to the outer atmos 
phere. The two thicknesses of material around 
the openings 20 are secured together, preferably 
by application of heat and pressure to this lo 
calized area, as best shown at 2| in Fig. 3. This 
may be done in the same operation in which the 
openings 20 are formed, or the two steps may be 
carried out in immediate succession, and in any 
case the securing of the double thicknesses of the 
front wall together at I8 and 2I may be very 
readily accomplished in a single operation. 
The front and rear walls of the blank are also 

sealed together along the lower edges thereof 
after the pliable member IS and the securing 
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4 
band I‘! have been put in place. This produces 
a bottom seam I22», which is formed to embrace 
an inlet tube I5, also preferably made of thermo~ 
plastic material. The tube I5 is sealed between 
the two thicknesses of material forming the outer 
Walls of the mask and provides for delivery of 
oxygen or other gas or mixture to the space en 
closed thereby. The formation of the seam I2‘1 
and sealing of the tube I5 therein may, if desired, 
be carried out simultaneously with the securing 
of the different thicknesses of material together 
at any or all of the spots I8, I9 and 2I. 

It willbe seen that when the formation of the 
construction is completed the device comprises 
essentially two nested envelope-like parts made 
of an integral piece of material. The outer one 
of these parts, consisting of the main body por 
tion I I or a major portion thereof and the lower 
end portion I2, constitutes a rebreather bag. 
The upper portion I3, and if desired, a minor 
portion of the main body portion II folded back 
inside of the major part of said main body por 
tion, constitute a face piece. The two envelope 
portions may be made in any desired shapes, but 
the forms shown and described herein are ad 
vantageous from the standpoint of avoiding con 
densation of moisture within the mask while 
it is in use. 
When the device is to be put into use, the upper 

edges of the face piece are spread apart and the 
opening thus formed is placed over the nose and 
mouth of the wearer while the securing band I‘! 
is placed over the wearer’s head, either over or 
under the ears, to secure the device in operative 
position. The pliable member I6 is then bent 
manually to conform to the bridge of the nose 
and over the cheek bones of the wearer so that 
the upper part of the face piece is brought into 
close-?tting relation with the wearer’s face. At 
the same time the lower part of said face piece 
is drawn into similar closely ?tting relation by 

. the securing band I‘! passing under and around 
the wearer’s chin through the fold of material 
at the bottom edge of the opening in the face 
piece. A substantially gas-tight seal is thus ef 
fected between the edges of the face piece at the 
open side thereof and the wearer’s face, the 
mouth and nostrils being completely covered. 
Oxygen or other gas or gaseous mixture to be 

administered to the wearer is supplied to the 
interior of the rebreather bag I I, I2 through the 
inlet tube I5, which will, of course, be connected 
through suitable tubing to an appropriate source 
of supply (not shown). During exhalation by 
the user of the mask, an initial portion of the 
air exhaled also passes into the rebreather bag 
through the opening I4 connecting the same 
with the interior of the face piece I3, and the 
rebreather bag is thus ?lled with a combination 
of initially exhaled air and fresh oxygen. These 
components are mixed together in the rebreather 
bag, which is gently distended as it is ?lled dur 
ing the exhalation. The oxygen is, of course, 
supplied at low pressure and at a suitably regu 
lated rate of flow so that the proper proportions 
are obtained in the mixture created therein. 
That part of the mixture which is derived from 
the exhalation of the user is relatively rich in 
oxygen because it has not been inhaled very 
deeply, and accordingly is suitable for mixing 
with the fresh gas supply to make a proper 
breathing mixture. 
During inhalation by the user the mixture is 

drawn from the rebreather bag into the face piece 
through the connecting openings I4 and is then 
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inhaled, along with an admixed portion of outer 
air taken into the face piece at the same time 
through the venting openings 20. The re 
breather bag is more or less collapsed by the 
time the inhalation is completed, and is ready 
to be re?lled’ with the next charge of breathing 
mixture. I 

At the beginning of the next exhalation the 
escape thereof through the venting openings 20 
is retarded because these openings are relatively 
small, and consequently the rebreather bag is 
distended by an initial portion of the exhalation 
and the concurrent inflow of oxygen through the 
tube l5. Thereafter the remainder of the ex 
pelled breath passes through the openings 20 
to the outer atmosphere. This portion of the 
exhalation comprises what remains from the air 
or mixture that was breathed most deeply and 
therefore has the lowest proportion of oxygen re 
maining therein, so that it is of little or no value 
for rebreathing. It also includes considerable 
absorbed moisture which it is desirable to elimi~ 
nate from the rebreathing mixture. 

_It will be understood, of course, that the mask 
will continue to function in the above manner as 
long‘ as‘ its use may be desired and the supply of 
gas to be administered is maintained, the de 
scribed action being repeated during each breath 
ing cycle. 

' The elements of the mask are of such size and ' 
are so‘relatively proportioned that any desired 
mixture of supplied gas, initially exhaled air, 
and outer air’are provided for each inhalation, 
and the openings It and 20 are also of such rela 
tive size and are so positioned that the proper ‘ 
flow in both directions therethrough is obtained. 
It will be observed in this connection that the 
openings [4 are approximately ‘below and in line 
with the nostrils when the mask is in operative 
position and that the openings 20 are located 
relatively close to the nostrils. While the sizes 
and locations of the openings and the'volumetric 
capacities of the rebreather bag and the face 
piece are not precisely critical, it may be stated 
that for average use the rebreather bag in dis 
tended condition may have a volumetric capacity 
of approximately 550 cubic centimeters. The 
face piece of most e?icient design will have the 
smallest possible internal volume which can be 
tolerated by the face, and in the construction 
illustrated herein may enclose a space over the 
,user’s mouth and nose of approximately 180 
cubic centimeters. When the elements of the 
mask are made in approximately these volu 
metric proportions, the openings l4 may suit 
ably have an aggregate area on the order of two‘ 
or three square centimeters, and the aggregate 
area of the openings 20 may be on the order of 
one-half to one and one-half square centimeters. 
All of these dimensions and proportions are, 
however, subject to variation over reasonably 
wide ranges, and in particular the aggregate areas 
of the openings may vary somewhat according 
to the number of openings provided in each case. 

It will be seen from the foregoing that the 
present invention provides an effective device for 
administering gases which is extremely light, 
compact, and economical to the point of per? 
mitting use as a disposable device, thus obviat 
ing the serious disadvantages of the heavy, 
cumbersome, and expensive devices now com 
monly used for similar purposes. An important 
advantage lies in the fact that a single size of 
mask of the type provided by the present in 
vention is readily adapted to ?t any size and 
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6 
shape of face, so that it is suitable for use by 
anyone, men, women 'andlchildren alike, whereas 
it has been necessary heretofore, with masks hav‘ 
ing rigid face pieces, to provide different sizes 
of masks to fit different persons. 
While only one speci?c embodiment of the in 

vention has been illustrated and described here 
in, it will be readily understood by those skilled 
in the art that various changes and modi?cations 
may be made in the details of design and mode 
of construction thereof without departing from 
the spirit and scope of the invention. ‘ 
What is claimed as new and is desired to be see 

cured by Letters Patent, therefore, is: 
l. A device for administering gases compris_ 

ing a face piece and a rebreather bag both made 
of thin, flexible material substantially impervious 
to the passage of gases at low pressures, 
said face piece being in the form of an envelope 
having one side thereof open and adapted to con 
form to the nose, face and chin of the wearer 
and to cover the mouth and nostrils, said re 
breather bag being in the form of a larger en 
velope enclosing said face piece and joining 
therewith at the edges of the open side thereof, 
said rebreather bag being provided with means 
for admitting a gas thereto from a source of sup 
ply, a wall of said face piece having an opening 
of predetermined size therethrough communicat 
ing with the interior of said rebreather bag to 
permit passage of gases between the latter and 
the interior of said face piece, and wall portions 
of said face piece and said rebreather bag lying 
adiacent each other having registering openings 
of predetermined size therethrough to ‘permit 
passage of gases between the interior of said face 
piece and the outer atmosphere. 

2. A device as in claim 1 in which the said ad 
jacent wall portions of said face piece and re 
breather bag are sealed together around said 
registering openings. 

3. A device as in claim 1 having a pliable mem 
ber extending along an edge portion of the open 
side of said face piece, substantially at the mar 
ginal edge thereof and adapted to be bent to con 
form to the nose and adjacent facial parts of the 
wearer. 

4. A device as in claim 1 having a securing band 
extending along an edge portion of the open side 
of said face piece and outwardly therefrom, the 
outwardly extending portions of said band be 
ing adapted to encircle the head of the wearer to 
secure the device in operative position and to 
draw the said edge portion of the face piece into 
closely ?tting engagement under the chin. 

5. A device as in claim 1 having a pliable mem 
ber extending along an ‘upper edge portion of 
the open side of said face piece and adapted to 
be bent to conform to the nose and adjacent 
facial parts of the wearer, and a securing band 
extending along a lower edge portion of the said 
open side of said face piece and outwardly there 
from, the outwardly extending portions of said 
band being adapted to encircle the head of the 
wearer to secure the device in operative position 
and to draw the said upper edge portion of the 
‘face piece into closely ?tting engagement over 
the nose and adjacent facial parts and the said 
lower edge portion into closely ?tting engage 
ment under the chin. 

6. A device as in claim 1 in which the said face 
piece and rebreather bag are formed from an 
integral piece of material, the portions thereof 
forming the face piece being folded inside of 
the portions forming the rebreather bag. 
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7. A device as in claim '1 in which the said 
face piece and rebreather bag are integrally 
formed from a tubular blank having its side walls 
sealed ‘together at each end thereof, one end 
portion thereof being folded back within a larger 
body portion thereof, which latter portion con 
stitutes said rebreather bag and said inwardly 
folded portion constitutes said face piece. 

8. A device as in claim 1 in which the said face 
piece and rebreather bag are integrally formed 
from a tubular blank having its side walls sealed 
together at each end thereof, one end portion 
thereof being folded back within a larger body 
portion thereof, which latter portion constitutes 
said rebreather bag and said inwardly folded 
portion constitutes said face piece, said device 
further comprising a pliable member lying with 
in the fold of material between said portions and 
extending along part of the edge of the open 
side of said face piece and adapted to be bent 
to conform to the nose and adjacent facial parts 
of the wearer. 

9. A device as in claim 1 in which the said face 
piece and rebreather bag are integrally formed 
from a tubular blank having its side walls sealed 
together at each end thereof, one end portion 
thereof being folded back within a larger body 
portion thereof, which latter portion constitutes 
said rebreather bag and said inwardly folded 
portion constitutes said face piece, said device 
further comprising a securing band having part 
of its length lying within the fold of material 
between said portions and extending along part 
of the edge of the open side of said face piece 
and outwardly therefrom, the outwardly extend 
ing portions of said band being adapted to en 
circle the head of the wearer to secure the device 
in operative position and to draw the said part 
of the edge of the face piece into closely ?tting 
engagement under the chin. 

10. A device as in claim 1 in which the said 
face piece and rebreather bag are integrally 
formed from a tubular blank having its side walls 
sealed together at each end thereof, one end 
portion thereof being folded back within a larger 
body portion thereof, which latter portion con 
stitutes said rebreather bag and said inwardly 
folded portion constitutes said face piece, said 
device further comprising a pliable member ly 
ing within the fold of material between said por- . 
tions and extending along an upper part of the 
edge of the open side of said face piece and 
adapted to be bent to conform to the nose and 
adjacent facial parts of the wearer, and a secur 
ing band having part of its length lying within . 
the said fold of material and extending along a 
lower part of the edge of the said open side of 
said face piece and outwardly therefrom, the 
outwardly extending portions of said band being 
adapted to encircle the head of the wearer to 
secure the device in operative position and to 
draw the said upper part of the edge of the face 
piece into closely ?tting engagement over the 
nose and adjacent facial parts and the said lower 
part of the edge into closely ?tting engagement 
under the chin. 

11. A device for administering gases compris 
ing two nested envelope-like parts made of an 
integral piece of ?exible material, the inner one 
of said parts being folded back within the outer 
one, leaving a substantial amount of un?lled 
space between said parts to constitute a re 
breather bag, said inner part constituting a face 
piece and having one side thereof open and 
adapted to conform to the nose, face and. chin 
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8 
of the wearer and to cover the mouth and nos 
trils, and said inner part having an ori?ce there 
through providing for restricted flow of gases be 
tween said rebreather bag and the interior of 
said face piece. 

12. A device as in claim 11 having a pliable 
member extending along an edge portion of the 
open side of said face piece and adapted to be 
bent to conform to the nose and adjacent facial 
parts of the wearer. 

13. A device as in claim 11 having a securing 
band extending along an edge portion of the 
open side of said face piece and outwardly there 
from, the outwardly extending portions of said 
band being adapted to encircle the head of the 
wearer to secure the device in operative position 
and to draw the said edge portion of the face 
piece into closely ?tting engagement under the 
chin. 

14. A device as in claim 11 having a pliable 
member extending along an upper edge portion 
of the open side of said face piece and adapted 
to be bent to conform to the nose and adjacent 
facial parts of the wearer, and a securing band 
extending along a lower edge portion of the said 
open side of said face piece and outwardly there 
from, the outwardly extending portions of said 
band being adapted to encircle the head of the 
wearer to secure the device in operative position 
and to draw the said upper edge portion of the 
face piece into closely ?tting engagement over 
the nose and adjacent facial parts and the said 
lower edge portion into closely ?tting engage 
ment under the chin. 

1-5. A device for administering gases compris 
ing a face piece and a rebreather bag both made 
of thin, ?exible material substantially impervi 
ous to the passage of gases at low pressures, said 
face piece being in the form of an envelope hav 
ing one side thereof open and adapted to con 
form to the nose, face and chin of the wearer 
and to cover the mouth and nostrils, said re 
breather bag being in the form of a closed en 
velope connected to said face piece and de?ning 
an internal space essentially separate from that 
of said face piece, said rebreather bag being pro 
vided with means for admitting a gas thereto 
from a source of supply and having communi 
cation with the interior of said face piece through 
an interconnecting opening of predetermined 
size to permit passage of gases between said re 
breather bag and the interior of said face piece, 
and a, wall portion of said face piece having an 
opening of predetermined size therethrough 
communicating with the outer atmosphere to per 
mit passage of gases between the interior of said 
face piece and the outer atmosphere. 

16. A device as in claim 15 having a pliable 
member extending along an edge portion of the 
open side of said face piece, substantially at 
the marginal edge thereof, and adapted to be 
bent to conform to the nose and adjacent facial 
parts of the wearer. 

17. A device as in claim 15 having a securing 
band extending along an edge portion of the 
open side of said face piece and outwardly there 
from, the outwardly extending portions of said 
band being adapted to encircle the head of the 
wearer to secure the device in operative posi 
tion and to draw the said edge portion of the 
face piece into closely ?tting engagement under 
the chin. 

18. A device as in claim 15 having a pliable 
member extending along an upper edge portion 
of the open side of said face piece and adapted 
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to be bent to conform to the nose and adjacent 
facial parts of the wearer, and a securing band 
extending along a lower edge portion of the said ' 
open side of said face piece and outwardly there 
from, the outwardly extending portions of said 
band being adapted to encircle the head of the 

' wearer to secure the device in operative position 
and to draw the said upper edge portion of the 
face piece into closely ?tting engagement over 
the nose and adjacent facial parts and the said 
lower edge portion into closely ?tting engagement 
under the chin. 

RALPH H. KOZA. 
WILLIS M. STOCKAM. 
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