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This invention relates to inhaler apparatus for 
administering gas to a patient, or to be Worn by 
pilots and passengers on aircraft, to supply them 
with oxygen while ?ying in high altitudes. This 
apparatus is also useful in administering gas to 
a patient, and in that aspect the present inven 
tion may be considered an improvement on the 
invention disclosed in my prior Patent No. 2,248, 
477, ‘granted tome on July 8, 1941. In my prior 
patent referred to, the inhaler included a mask 
having an impermeable outer wall with an open 
ing at the side, adapting the mask to be applied 
to the face of the patient, to cover his nose and 
mouth. The ‘lower edge “of the opening seated 
on the patient’s chin, and the upper edge above, 
?tted closely to the bridge of the patient’s nose. 
Directly in front of the patient’s mouthand nose, 
a porous diaphragm is located. The gas to be 
administered to the patient, was admitted 
through a small tube that delivered the gas into 
the chamber at the back of the porous wall and 
between the porous wall and the wall of the 
mask. The oxygen admitted to the outer cham 
ber, of course permeates through the porous wall, 
and when the patient inhales, the oxygen is 

When the patient ex 
hales, the composition ‘of the gas during the in~ 
itial part of the exhaling movement, is substan 
tially puregas, for the reason that when a patient 
exhales, the substantially pure gas that is filling 
the windpipe and the upper portion of the bran 
chial tube, passes ‘out ?rst, and it is only the lat 
ter part of the exhalation that carries gas or 
air that is vitiated ‘by the carbon dioxide im 
parted to it from the patient’s lungs. 

In the operation of the apparatus covered by 
my prior patent, the ?rst portion of the gases ex 
haled, ‘pass through the ‘porous wall into the outer 
chamber, to mix with the oxygen .or other gas 
coming into the outer ‘chamber ‘from‘the supply. 
As the exhaling movement continues, the pres 
sure in the chamber immediately surrounding the 
patient’s nose and mouth, is con?ned by the 
porous wall and its pressure is raised slightly; 
‘and at this time, the exhalation from a patient 
is composed of a greater percentage of carbon di 
oxide gas. The raising of the pressure in this 
inner chamber adjacent the nose and mouth, 
causes an escape of this portion of the exhala 
tion through, or around the edge of, the porous 
wall, which is not perfectly sealed against the 

In fact, if it is desired, small 
outlets may be provided to ‘insure the leakage of 
this later portion of the exhaled gas, into the 
atmosphere. , 

Of course, due to the difference in size of their 
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2 
v?ll?sii cavities, there is considerable range in 
‘the quantity of air or gas that passes into and 
out of the lungs of di?erent patients, during each 
inhalation Qycle, but the mask constructed ac 
cordance with my patent, necessarily ‘has a ‘fixed 
maximum rolume. This particularly adapts the 
device for a patient haying a certain lung ca, 
p-acity ‘or volume of exhalation, but renders it 
slightly less effective in operation when employed 
on a patient having a greater or small volume 
of gas inhaled and exhaled in each inhaling 
cycle. 
one ‘or the objects of this intention is ‘to pro 

vide an inhaler which will ‘overcome this dini 
culty, ‘and which will provide a thamhcr and 
breather has :for receiving the patients exhala 
tions, :the aolume of which ‘can ‘be adapted to 
‘the quantity ‘of exhalation of the patient; also, 
to ‘provide a body for the breather bag, the vole 
ume ,of which can he readily altered at a mot 
ment’s notice, to adapt it to the natural volume 
of exhalation of the patient [to which the ,device 
is going to be applied. 

,In my prior device referred to, the porous wall 
or ‘diaphragm, is constructed as a permanent ele 
ment of ‘the ‘device to .‘be used by any patient to 
which the ‘device ‘is to be applied. Que of the 
objects of the present invention is 120 arirpwlfi? a 
construction tor the mask, that ‘will obviate the 
necessity of employing this porous diaphragm, 
and at the same time, to vprovide ‘for effecting ‘a 
sufficiently tight seal of the masl; to the face to 
enable it to ‘function in the same general manner 
that my prior device functions, but in :a manner 
which will ‘be ‘more sanitary, in other words, 
in accordance with my present invention, in 
steadof providing the porous diaphragm, through 
“which ‘the exhalations pass out, :1 pl‘iovideatubu 
lar inlet connection to an outer chamber or has, 
and I use a soft gasket ‘which is removably at 
tached to the edge 10f the rigid bodyof the mask; 
and after ‘using one of these gaskets with any 
patient, it is ‘removed and a new, clean gasket is 
applied in its place, for use ‘on the next patient. 
In :the operation of .my prior device and present 

one, of course, in the ?rststayges ‘of the exhala 
tion, there isa tendentyroi' each exhalation ,trorn 
‘the patient’s windpipe, :to raise slightly the pres 
sure in ‘the outer chamber of ‘the mask. One of 
the‘objects of thisinventipn is to provide "for ad~ 
'mitting the oxygen in such a way that it is_ad 
,mitted in atmore ‘or ‘less diffused manner into the 
outer chamber, toward the “bottom of the has: and 
ina direction so that the admitted oxysencannot 
?ow directly into the inner chamber. 
One of the objects ,of present invention, ‘is 
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to provide a novel method and means for en 
abling an outer chamber, or breathing bag to be 
quickly made-to have the proper volume and at 
tached in place so as to adapt it to the require 
ments of a certain patient, to be quickly pro 
duced and attached to the cooperating parts of 
the apparatus. _ 

Further objects of the invention will appear 
hereinafter. 
The invention consists in the nove1 method, 

parts, and combinations of parts to be described 
hereinafter, all of which contribute to'produce 
an efficient inhaler apparatus. 
A preferred embodiment of the invention is de 

scribed in the following speci?cation, while the 
broad scope of the invention is pointed out in 
the appended claims. 
In the drawing: 
Fig. l is a side elevation of my apparatus, and 

illustrating the same as applied to a patient’s 
face, as in practice. 

Fig. 2 is a view similar to Fig. l, but shows the 
parts of the apparatus substantially in cross 
section, certain portions, however, being broken 
away and shown partly in elevation. 

Fig. 3 is a plan of a short length of tubular ma 
terial that I prefer to employ in practicing the 
invention, as the in?atable body to cooperate with 
the mask. 
In practicing the invention, I provide a mask l 

of relatively rigid material, and for this purpose 
I prefer to employ a transparent plastic, in order 
to enable the patient’s nose’ and mouth to be 
readily observed by operators who are adminis 
tering gas to the patient. This mask is of con 
cavo-convex form so as to present a chamber 2 
on its inner side, that is to say, on its open side 
which is to be applied to the patient’s face, indi 
cated by the dotted outline 3. 
In accordance with my invention, I employ a’ 2' 

gasket 4 of relatively soft material, which is ap 
plied to the edge of the opening of the chamber 
2. ‘In order to accomplish this, I prefer to form 
the edge of the mask i into a ?ange 5, and the 
gasket 4 is formed with a groove 6 that extends 
continuously along the inner edge of the gasket. 
The gasket is composed preferably of a porous 
permeable material such as permeable sponge 
rubber, or the like, and presents a seat face ‘i 
that also extends along the edge of the mask, 
and which is adapted to rest against the surface 
of the patient’s face, along a line such as that 
indicated in Fig. 2. It is not necessary to form 
a perfect seal for this chamber 2 from the at 
mosphere. 
let through its wall, through which the exhala 
tions from the patient pass downwardly into an 
in?atable body having an impermeable wall. In 
order to accomplish this, I prefer to provide a 
sleeve 8 of rigid material that is secured in an 
opening 9 in the wall of the mask, and this sleeve 
has a relatively large outlet duct l0 extending 
continuously through it. The lower or outer end 
of this sleeve is constructed so as to facilitate re 
movably securing an inflatable body H to it. 
The in?atable body preferably is formed from 
a ?exible tube 62 of suitable material, which read 
ily collapses, and which can be readily in?ated. 
Many different materials could be used for this 
purpose, for example, cellophane, ?exible plastic 
tubing, or rubber. However, I prefer to employ 
thin rubber, which would be obtained in the form 
of a tube it? of uniform diameter. For a patient 
having considerable lung capacity, the tube l2 
would be cut off to a relatively long length, but 

The mask l is provided with an out- -' 

4 
if the patient has a relatively small lung capacity, 
or is breathing in such a way that it is advan 
tageous to have a relatively small capacity for 
the bag or in?atable body II, the stock tube 12 
can be cut off to any predetermined length de 
sired, such as that indicated by the dotted line l3 
in Fig. 3. After having cutoff the tube 12 to the 
desired length, its upper end is attached to the 
lower end of the sleeve 8, preferably by employ 
ing a tie I4 of thread, which is wrapped around 
the upper end of the tube after it is applied over 
the sleeve. In order to facilitate this and prevent 
the bag from slipping off the end of the sleeve, I 
prefer to provide the lower end of the sleeve 
with an outwardly projecting ?ange l5. 
By reason of the fact that the tube i2 is of 

uniform diameter, it is evident that its capacity 
is proportional to its length. This enables the 
capacity of the bag formed from this tube, to be 
accurately determined. 
The lower end of the bag 1 I is similarly secured 

by a tie it, to a low-er rigid member [1, which 
may be merely a button, the body of which is 
disposed between an upper ?ange i8 and a lower 
?ange 99. However, I prefer to provide a valve 
26 at this point, which is normally held closed by 
a small spiral spring Zila, and which can be 
opened at will by pressing up against its lower 
end to drain off any water of condensation or 
moisture collected from the patient’s exhalations. 
In order to admit gas, for example, oxygen to 

he patient, I prefer to construct the sleeve 3 in 
such a way that this gas will be admitted into 
the sleeve, and then projected from the outer end 
of the sleeve downwardly toward the free end of 
the bag, and in a direction away from the mask I. 
In order to accomplish this, I prefer to provide 
the sleeve with an integral admitting nipple 2i, 
over which is applied a small hose 22 through 
which the gas passes inwardly under low pres 
sure, and this nipple 2| has a duct 23 within it, 
which duct has an extension 2d preferably 
formed in the wall of the sleeve 8, and extending 
downwardly within the same. The lower end of 
this duct is carried in a delivery nipple 25, which 

_ projects a slight distance beyond the lower end 
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of the sleeve. This gives opportunity to attach 
to the nipple 25 a small inlet tube, and diffuser 
25, which is of tubular form. The function of 
this diffuser is to diffuse the oxygen or other gas 
as it passes into the bag. 
The diffuser 26, is preferably provided with a 

plurality of more or less minute ori?ces 21, spaced 
along it. 
The mask i may be attached to the patient’s 

face in any suitable manner, for example, by 
means of a strap 28, one or both ends of which 
are secured by snap buttons 29, such as illustrat 
ed in Fig. l, to the outer side of the mask. If 
desired, this strap 28 may have an adjusting 
buckle, or it may be of slightly elastic material; 
that is, it should have any construction which 
will insure that it will not become displaced after 
the mask has been applied to the patient’s face. 
In the operation of this inhaler, as the patient 

inhales, of course a quantity of gas from the in 
terior of the bag ii will pass into the patient’s 
respiratory tract, and will enter his lungs. 
When the patient exhales, of course the initial 
portion of the exhaling act, will return a consid 
erable quantity 'of the gas being administered 
from the upper portion of the patient’s respira 
tory tract, and. this exhaled gas will pass through 
the outlet it down into the bag H, and produce 
a further inflation of the same. Toward the end 
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of the exhaling movement, of course the vitiated 
gases from the patient’s lungs, will enter the 
chamber 2, and by this time the pressure in the 
bag Ii, will have arrived about at its maximum, 
and this pressure will be communicated to the 
chamber 2. There will therefore, be a leakage 
of gas from the chamber 2 between the seat face 
'I' of the gasket and the surface of the patient’s 
face, or through pores of the gasket, or through 
small outlets provided in the gasket wall. The 
gas that leaks out in this way, will have a large 
percentage of carbon dioxide gas from the pa 
tient’s lungs; at least, the carbon dioxide gas 
will predominate in the mixture in the chamber 
2, which of course will include a considerable . 
quantity of oxygen or other gas being adminis 
tered. In this way, a considerable saving in the 
quantity of gas being administered, results, but 
more important than that, is the fact that the 
mask and the rigid parts associated with it, are a 
all capable of being fully sterilized between op 
erations; and each time the mask is employed, 
a new gasket 4 is used, and also a new bag H. 
In this way, the chances of infecting any patient 
from another patient using the mask apparatus, 
is reduced to a minimum. The rigid parts of the 
mask can be sterilized. 
When this inhaler is worn by a person ?ying 

at high altitude, to give him an increased oxygen 
supply, there is of course a possibility that at a 
low temperature, moisture collecting in the bag 
at the lower end of the inlet tube 26 may freeze 
and close the lower end of this tube. In such an 
event, the perforations 2T operate to maintain 
communication at all times between the interior 
of the tube and the interior of the bag. 
When masks of this type are worn by fliers or 

passengers on airplanes, ?ying at high altitudes, 
and where the temperature is low, considerable 
dimculty has been experienced due to the pres 
ence of moisture in the exhalations of the breath, 
which moisture lodges in the pores of porous 
walls when operating as outlets for exhalations; 
because such moisture condenses readily due to 
the low temperature, and also has been found 
to freeze, thereby operating even more effectively 
to clog up the pores. This of course reduces the 
efficiency of such a mask. In this mask of my 
invention, the exhalations can only pass out of 
the mask adjacent to the surface of the ?ier’s 
face, and the natural heat of the face assists in 
keeping the gasket warm; of course this reduces 
the tendency for the moisture to condense. In 
this way the porous gasket co-operates to in 
crease the efficiency in the operation of this 
apparatus. 
Many other embodiments of the invention may 

30 

40 

45 

50 

55 

6 
be resorted to without departing from the spirit 
of the invention. 

I claim as my invention: 
1. In an inhaler of the kind described, the 

combination of a mask having a chamber with 
an open side adapted to be applied to the pa~ 
tient’s face to cover his nose and mouth; means 
for admitting gas to the said chamber; a re 
movable gasket of permeable porous material 
secured to the edge of said mask and adapted to 
seat against the surface of the patient’s face; 
said mask having an outlet for the exhalations 
from the patient; an inflatable body, with means 
for detachably securing the same over said out 
let; said body being of such volume as to become 
inflated with the ?rst portion of the gases of 
each exhalation; said gasket constructed so as 
to permit escape from said chamber of some of 
the gases exhaled in the latter portion of the 
act of exhaling. 

2. An inhaler according to claim 1,‘ in which 
the in?atable body is tubular and of substantially 
uniform diameter cut to a predetermined length; 
and including means for securing the end of 
said tube to said mask over said outlet. 

3. In an inhaler of the kind described, the 
combination of a mask of substantially rigid ma 
terial, having a chamber with an open side adapt 
ed to be applied to the patient’s face when ad 
ministering gas to him; said mask having a ?ange 
extending along adjacent its edge; a gasket re 
movably attached to the said ?ange and adapted 
to seat against the surface of the patient’s face; 
said mask having a sleeve extending therefrom; 
a bag removably secured to said sleeve, adapted 
to receive, and be in?ated by, the exhalations 
of the patient; said sleeve having an oxygen inlet 
through its side wall, and means for admitting 
gas through the said inlet into said sleeve and 
for directing the same through the sleeve, away 
from the mask and toward the bag. 

4. An inhaler according to claim 3, including a 
substantially tubular inlet for the said gas, ex 
tending downwardly into the bag and operating 
to receive the admitted gas; said inlet including 
a tube with perforations in its side wall for per 
mitting the gas to escape into the interior of the 
bag gradually, and in a diffused condition. 

CHARLES F. LOMEARD. 
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