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The present invention relates to a so called 
chest respirator designed to extend over the chest 
of an individual from a region slightly below the 
collar-bone approximately to just below the waist 
On the front of the individual and at the sides 
from a region just below the arm-pit down along 
the sides of the ribs to the abdomen. Respira 
tors of this type are made of sheet metal and non 
metallic materials, such as thermo-plastics or 
thermo-Setting resins, as for instance, cellulose 
acetate, acrylic resins, Winylite, polyanines and 
other materials. 
By the use of Suitable plastics the respirators 

may be made strong and yet have sufficient flexi 
bility so that they may be deformed to fit the 
body of the patient to whom they are applied. 
In general however these respirators do not 
hug the body sufficiently closely to permit the 
Same action as in the full respirator where the 
perSon is Wholly contained. 
The artificial respirator used quite generally 

noW for Various purposes to carry through a 
complete breathing cycle for the individual, must 
not only force the air out of the lungs, but also 
caluse the air to fill out the lungs. In the normal 
chest respirators, it is comparatively easy to 
provide the necessary negative pressure to per 
mit the air to expand the lungs. This requires 
the pressure to be lowered within the respirator 
Shell which means that there is a slight vacuum 
created which forces the respirator around its 
edges to hug the body of the individual since 
the pressure is greater on the outside of the 
reSpirator than on the inside. There is there 
fore under these conditions a tendency for a 
natural Seal and if a type of plastic respirator is 
used Which has an air foam rubber Seal around 
its periphery to seal the periphery of the shell 
against the torSO of the patient, a Substantial 
negative pressure within the respirator, that is, 
a pressure lower than atmospheric pressure may 
be obtained. This Will of course permit air at 
normal air pressure to expand the lungs as it 
flows through the nose and mouth in the desired 
fashion. The difficulty comes when positive pres 
Sure higher than atmospheric is to be applied 
within the respirator or shell over the chest to 
force the air out of the lungs. There is a tend 
ency when air is pumped into the respirator for 
the respirator to be forced away from the body 
so that no pressure or very little pressure above 
atmospheric can be built up within the respirator. 
It follows therefore that in respirators which 
cover only the chest and abdominal parts of the 
body, there is great difficulty in obtaining suffi 
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cient positive pressure to compress the lungs, 
and this is one of the reasons why a chest 
respirator cannot be used under all circum 
stances. Where an individual has some muscle 
control, very little or no positive pressure may 
be needed, but where the individual cannot force 
the air out of his lungs, this must be done for 
him before fresh air can be drawn into the lungs. 
The purpose of the present invention is to 

provide the necessary positive pressure so that 
the lungS may be compressed and the air forced 
out of them. The present invention accom 
plishes this purpose by providing a rubber dia 
phragm. Within the respirator which extends 
from the edge where the respirator is sealed to 
the patient and is coextensive with the respira 
tor or shell, but is entirely contained within it. 
This diaphragm is provided with a hole at its 
center which is so positioned that when posi 
tive pressure is applied within the respirator 
Shell, the opening Seals itself or practically seals 
itself against the individual. This has the effect 
of maintaining a Seal for the shell against the 
torSo along the edge of the respirator because 
the positive pressure within the shell over the 
diaphragn exerts a sealing effect of the rubber 
Seal around the edge of the respirator with the 
body. At the same time the positive pressure is 
allowed to build up against the diaphragm there 
by forcing the diaphragm against the body simu 
lating the Shaeffer prone method of resuscita 
tion, 
In the other half of the artificial breathing 

cycle, When the air is sucked out of the respirator, 
the diaphragm is drawn away from the body of 
the individual and negative pressure is estab 
lished within the respirator. 
Other features of the present invention will 

be more fully appreciated from the description 
in the specification below when taken in con 
nection. With the drawings illustrating an em 
bodiment of the Same, in which: 

Figure 1 shows a side elevation of the respira 
tor With a fragmentary portion in section. 

Figure 2 shows a Section taken on the line 
2-2 of Figure 1, and 

Figure 3 shows a view looking at the shell 
alone as viewed upward from the bottom of 
Figure 1. 
In the arrangement indicated in the figures, 
indicates the respirator shell which may be 

made of sheet metal or plastic material of the 
Well known materials commonly used for mold 
ed plastic devices. The she itself should be 
Sufficiently thin to allow reasonable deforma 
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tion. So that standard sizes may be used to fit the 
body. For this purpose the shell may be s' 
to as '' thick and may be made of such materials 
as “Plexiglass,' 'Lucite,’ “nylon,' ‘Vinylite,' 
"Bakelite,' and other well known materials. 
While the above materials are listed as trade 

names, it may be noted that such common plas 
tics as cellulose acetate, nethylnethacrylate, 
polystyrene, polyethylene, polyamines and other 
synthetic resins which may be reinforced with 
natural fibers may form the basis of the material 
for the respirator shell. 
The respirator shell should be formed to have 

a considerable chamber space above the chest 
as indicated by the region 2 of the shell. Also 
additional Space should be provided at the Sides 
of the chest within the shell as indicated by the 
regions 3. This provides a larger Volume of air 
than if the shell hugged closely to the body and 
minimizes erratic changes and Variations Over 
the breathing cycle due to leakage and Other 
causes. While no definite figure has been estab 
lished, it is believed that this reserve air volume 
Should be at least equal to the volume occupied 
by the patient's body. 
The forward end of the respirator fits around 

the top of the chest extending under the arms, 
while the sides of the respirator extend down 
Ward to the abdomen and over the front of the 
abdomen. A seal is provided around the entire 
edge of the respirator Shell. This Sea. On its out 
Side consists of a rubber sheet or strip 4, which 
extends all around the edge of the respirator and 
hugs closely the outside of the shell extending 
beyond the edge. 
strip is sealed the periphery of the diaphragm 5. 
In a normal construction the outer strip or sheet 
4 and the inner flexible diaphragm 5 may have 
a marginal Seal in face to face relation of ap 
proximately 1' wide, the diaphragm along its pe 
riphey contacting the inner peripheral Surface 
of the shell. The outer strip or sheet 6 and the 
inner Strip 5 may be made of flexible, yieldable 
rubber or other corresponding material, such as 
Synthetic rubber or Soft plastic. While it is de 
Sirable to use a material which will stretch and 
retract, this is not entirely necessary, providing 
the material is sufficiently flexible and yieldable 
and Will conform to the contour over which the 
material is to fit. Vinylite or other suitable plas 
tic sheeting may be used. Also sealed to the strip 
4 is a Wide Strip 6 of foam rubber or other suit 
able Soft Sealing material, which has its outer 
edge 7 extending to the outer edge of the strip 
4, while the inner edge or end of the strip 6 at 
8 lies against and is sealed to the inner face of 
the diaphragm 5 around its whole periphery. A 
Second narrow Strip 9 is sealed to the face of the 
Strip 6. This Strip 9 is set on a short distance 
from the outer edge of the outer edge of the 
Strip 4. Both the strips 6 and 9 may be of foam 
rubber or Some equivalent soft sealing material 
Which may be pressed against the torso of the 
human body without producing harmful effects. 
The Strips 6 and 9 are coextensive with the strip 
4, but lie on the inside of the shell periphery and 
On the inner surface of the strip 4 which ex 
tends outWard of the edge of the shell, 
In the central region of the diaphragm 5 is a 

hole which on its inside may be reinforced 
With a Soft foam rubber or sealing ring f. It 
Will be noted that the diaphragm is coextensive 
With the edge of the shell and therefore arches 
Over the body similarly as the shell does. When 
the respirator is put on the individual, it is tight 

Around the periphery of this 3: 

10 

() 

SO 

5 

4. 
ened by means of a strap 2 which goes around 
the back of the individual from One side of the 
respirator to the other. The method of attach 
ing the Strap may be by any Suitable means. 
In the illustration shown, the strap is attached 
at One side of the respirator by means of a plate 
3 which is riveted or cemented to the face of the 

respirator shell. This plate is provided with a 
pair of OutWardly projecting flanges 14, in which 
a ball 5 is Supported about which the strap 3 
is looped as indicated more clearly in Figure 2. 
The looped end of the strap may be stitched by 
Stitching as indicated by 6 and 7 and prefer 
ably as indicated in Figures 1 and 2, the bar 
hangs over the outer strip 4. The strap 2 may 
be drawn tightly against the lower edge of the 
Strip 4 and the body and is fixed in place by 
means Of a Suitable Securing device 8 at the 
Other Side of the respirator. This may comprise 
a bar 9 similarly attached to flanges 2 extend 
ing from the plate 2 held securely to the shell 
it against Which a ribbed or toothed rod 22 also 
mounted between the flanges 20 may bear, to 
prevent the Strap from being pulled loose but 
maintaining it against unintentional release. 
In Figure 2 which shows a section through the 

reSpirator, it Will be noted that the back end of 
the respirator, as viewed in Figure 1, which is 
the part in contact with the lower section of 
the body, slopes off to a comparatively slight in 
clination in the region 23 of the end. This end 
however is higher as viewed in Figure 1 than the 
forward end of the respirator and as indicated in 
Figure 2, the rubber strip 4 and the foam strips 
8 and 9 on the inner side of the respirator, are 
beneath the Shell and in substantially flat con 
tact with the body. The seal therefore at the 
lower end of the respirator is particularly effec 
tive, especially because with the diaphragm 5 
tending to force the strips 6 and 9 downward, a 
considerable contact Surface is maintained with 
the torso of the individual. 
When air is forced into the hose 24, pressure 

increases in the upper region 2 of the respirator 
and tends to force a seal of the strips 6 and 9 
downward against the body since the diaphragm 
5 is forced downward until the chamber is sealed 
off by the Opening coming in contact with the 
body. This tends to build up pressure against 
the body all around the respirator, both by the 
diaphragm action and the air pressure which 
Will be equalized by the diaphragm pressing 
against the body substantially over its whole sur 
face producing a positive pressure which has 
proved to be sufficient to compress the lungs. 
When the air in the region 2 is exhausted, the 
diaphragm is is raised and negative pressure is 
applied throughout the interior of the repirator 
in the region 2 and also below the region of the 
diaphragm. Under these conditions both the de 
Sired positive and negative pressure are obtained 
even though the respirator only partially sur 
rounds the body. In Figure 1 the body line is 
Suggested by 25. When the positive pressure is 
complete the diaphragm will tend to coincide 
With this. 
Obviously from the description above, the res 

pirator is comparatively light in weight and 
therefore permits the patient to move around 
Without great difficulty. 
Having now described my invention, I claim: 
1. A chest respirator of the type described, 

Comprising a shell adapted to extend over the 
chest and abdomen of a patient, having a periph 
eral Sealing means extending around the periph 
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ery of the respirator comprising a yielding thin 
strip member extending over the Outer peripheral 
Surface of the respirator shell and beyond the 
edge thereof, a heavier Soft yielding strip sealed 
in face relation in the region beyond the edge 
to said first strip and extending within the shell 
around its periphery and a thin flexible sheet 
sealed between the soft yielding strip and the first 
mentioned strip all around the periphery, said 
sheet forming a diaphragm coextensive with the 
interior of the respirator and having a hole 
therein, 

2. A chest respirator of the type described, 
comprising a shell adapted to extend over the 
chest and abdomen of a patient, having a periph 
eral Sealing means extending around the periph 
ery of the respirator comprising a yielding thin 
strip member extending over the outer peripheral 
surface of the respirator shell and beyond the 
edge thereof, a soft, yielding, flexible diaphragm 
having its periphery Sealed all around its mar 

6 
ginal Surface to the under side surface of Said 
strip member in the region extending beyond the 
edge of the shell, a Soft Wide sealing strip at 
tached around the periphery of the marginal sur 
face of the diaphragm and extending under the 
margin of Said shell and communicating passages 
through the shell and through the diaphragm. 

FRANCIS T. WALLIN. 
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