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This invention relates generally to improvements in 
artificial respiration apparatus and, more particularly, to 
improvements in artificial respiration apparatus of the 
portable type which is adapted to fit over the frontal por 
tion of the patient's abdominal region. 
The primary aim and object of the present invention is 

the provision of an improved portable type respirator, in 
the form of an abdominal belt, which is adapted to be dis 
posed on the patient in body encircling relation and which 
has a casing which is fitted over the frontal portion of 
the patient's abdominal region, said casing being adapted 
to have the air pressure therein rhythmically varied for 
inducing artificial respiration. 

Another important object of the present invention is 
the provision of an arrangement for rigidifying the cas 
ing of the abdominal belt of the above character whereby 
the pressure of inflation of the casing will be applied to 
the patient's abdominal region. 
Yet another object of the present invention is the pro 

vision of generally improved artificial respiration ap 
paratus which is light in weight, easy to apply to the 
patient, and physically comfortable to the patient. 
The above and other objects, features and advantages 

of the present invention will be more fully undestood 
from the following description considered in connection 
with the accompanying illustrative drawings. 

In the drawings which illustrate the best mode now 
contemplated by ils for carrying out our invention: 

Fig. 1 is a front view of an abdominal belt, formed 
according to the present invention, shown in position on a 
patient and operatively associated with respirator pump 
ing apparatus; 

Fig. 2 is a side elevational view of the abdominal belt 
shown in position on a patient with parts broken away to 
reveal structural details; 

Fig. 3 is a sectional view, on an enlarged scale, taken 
on the line 3-3 of Fig. 5; 

Fig. 4 is a partial sectional view showing the intercon 
nection between the abdominal belt fitting and the con 
duit of the respirator pumping apparatus; 

Fig. 5 is a front elevational view of the abdominal 
belt shown in the flat; 

Fig. 6 is a partial rear view thereof; 
Fig. 7 is a sectional view taken on the line 7-7 of 

Fig. 5; and 
Fig. 8 is a sectional view taken on the line 8-8 of Fig. 5. 
Referring to the drawings, and more particularly to 

Figs. 1 and 2 thereof there is shown an abdominal belt 
10 for producing artificial respiration in body encircling 
relation on the patient P, said abdominal belt being 
adapted to be operatively associated with the respirator 
pumping apparatus 12 for rhythmically varying the air 
pressure applied to the abdominal belt. As will be de 
scribed in detail hereinafter, the abdominal belt respira 
tor 18, which is adapted to be disposed on the patient in 
body encircling relation, comprises an inflatable casing 
14 which is adapted to be fitted over the frontal portion of 
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the patient's abdominal region, said casing being adapted 
to have the air pressure therein rhythmically varied by 
means of the air pump disposed in the pumping apparatus 
12 for inducing artificial respiration. 
The casing 14 of the respirator 10 is formed of a 

flexible fabric material, for example, a suitable textile 
fabric, and has a front panel 16 which terminates in the 
rear panel sections 18 and 20, said casing being adapted 
to be disposed on the patient in body encircling arrange 
ment with the front panel 16 fitted over the frontal por 
tion of the patient's abdominal region. The front panel 
16 is of elongated configuration and narrows at the end 
portions thereof in the region of the rear panel sections 
18 and 20. As will be readily apparent the front panel 
and rear panel sections may be formed of a single piece 
of suitable flexible fabric material or may be formed by 
suitably integrating a plurality of fabric segments. In 
order to impart the requisite configuration to the respira 
tor 10 the rear panel sections 18 and 20, at the inner end 
portions thereof, are angularly folded over or pleated 
with respect to the front panel 16 as indicated at 22, said 
inner end portions being permanently retained in such 
folded over or pleated condition in any suitable manner, 
for example by means of the lines of stitching 24. It 
will thus be seen that the rear panel sections 18 and 20 are 
angularly inclined upwardly with respect to the front 
panel 16 in order to impart to the respirator 10 the 
desired configuration for encircling the body of the 
patient with the front panel 16 fitted over the frontal por 
tion of the patient's abdominal region. 
With reference to Figs. 3 and 6, there is secured to the 

front panel 16 in superposed relation therewith, a fabric 
retainer panel 26, there being defined between said re 
tainer panel and said front panel a pocket 28 for the re 
ception of the inflatable bladder 30. The panel 26 may 
be formed of any suitable flexible material, for example, 
a suitable textile fabric and said panel is of an elongated 
generally elliptical configuration corresponding to the 
elliptical configuration of the bladder 30. The fabric 
panels 16 and 26 are thus secured to each other so as to 
define pocket 28 which is of a size and configuration to 
accommodate the inflatable bladder 30. The panel 26 
has a peripherally extending finishing strip 32 secured 
thereto in any desired manner, for example by means of 
the lines of stitching 34. The opposite longitudinal edges 
36 of the panel 26, defined by the strip 32, are secured to 
the rear face of the panel 6 in any suitable manner, as 
by means of the lines of stitching 38 and the end edges 40 
of the panel 26 are left unsecured to the panel 16 so as to 
leave openings for the extension therethrough of the end 
portions 42 of the bladder 30. Thus the rear panel 26 
terminates at the arcuate end edges 40 which are left 
unsecured to the front panel 16 so as to leave openings 
for the extension therethrough of the end portions 42 of 
the bladder. Access to the pocket 28 is obtained through 
the longitudinal opening 44 which is defined by the free 
longitudinal edges 46 and 48 of the panel 26, it being 
noted that said free longitudinal edges are defined by the 
finishing and reinforcing strips 50 which are secured to 
free edge portions of said panel by means of the lines of 
stitching 52. Thus the fabric panel 26 is provided with 
an opening 44 which extends substantially from the point 
54 to the point 56, said opening being adapted for the 
reception of the bladder 30 therethrough whereby to 
provide for the facile insertion of said bladder in the 
pocket 28. From the above it will be apparent that the 
fabric panel 26 comprises essentially two similar panel 
sections 26' which are secured to the front panel 16 at 
an outer longitudinal edge 36, said segments being inter 
connected to each other at their opposite ends at the regions 58. 
The bladder 30, which may be formed of any suitable 
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flexible fluid impervious material, for example rubber, 
plastic and the like, comprises a pair of elliptically shaped 
opposite walls 60 and 62 which are interconnected to each 
other by means of the folds or pleats 64, it being under 
stood that said bladder defines an air chamber 66 which 
is adapted for fluid communication with the apparatus 
12 in the manner to be described in detail hereinafter. 
The bladder 30 will assume a compact flattened configura 
tion in the deflated condition thereof as shown in Fig. 3 
and the inflation of said bladder, as shown in Fig. 2, will 
be effective to expand the casing 14 with the pressure of 
inflation being applied to the frontal portion of the 
patient's abdominal region so as to induce artificial res 
piration. In practice, the bladder 39 is detachably 
mounted in the pocket 28 of the casing 4 by passing the 
bladder through the longitudinal opening 44 of the panel 
26, the end portions 42 of said bladder being adapted to 
extend beyond the edges 40 of said panel as clearly shown 
in Fig. 6. Thus the bladder 30 will be retained in posi 
tion relative to the casing 14 by means of the fabric panel 
26 which constitutes a retainer member. 

Integrally formed with the bladder 30 is a fitting 68 
which defines a fluid passage 79, said fitting extending 
through the opening 72 provided in the front panel 6 
of the casing. The opening 72, which is of circular out 
line corresponding to the configuration of the fitting 68, 
is defined by the annular reinforcing strip 74 which is se 
cured to the front panel 16 by means of the circular line 
of stitching 76. The fitting 68 terminates in a curled 
over end portion 78 and said fitting is adapted for fluid 
communication with the apparatus 12 for rythmically 
varying the air pressure in the air chamber 66 of the 
bladder 30. - 

The rear panel section 13 is provided with a plurality 
of straps 80 which are secured thereto in any suitable 
manner, for example by means of lines of stitching 82, 
and the rear panel section 20 is provided with a plurality 
of complementary buckles 84 which are secured thereto 
by means of stitching 83, said straps being adapted for in 
terengagement with the buckles for releasably and ad 
justably securing the casing 14 in body encircling rela 
tion on the patient. Thus the straps and buckles 80 and 
84, respectively, constitute means for adjustably and 
releasably securing the rear panel sections 18 and 20 to 
each other in body encircling relation whereby to releas 
ably secure the front panel 16 adjacent the frontal por 
tion of the patient's abdominal region. The belt respira 
tor 10 is also provided with a pair of straps 86 which are 
adapted to pass under the patient's groin from the front 
panel 16 to the rear panel sections 18 and 20, respec 
tively, for aiding the retention of said front panel in po 
sition on the patient during the inflation of the bladder. 
More particularly, the front panel 16 is provided with a 
pair of laterally spaced buttons 88 and one end of each 
of the straps 86 is provided with a button hole 90 which 
is adapted for the reception therethrough of a companion 
button 88 to provide for the releasable fastening of said 
straps to the front panel. The free end 92 of each of the 
straps 86 is adapted to be releasably and adjustably 
engaged with a companion buckle 94, there being pro 
vided one of such buckles secured to each of the rear 
panel sections 18 and 20. In practice, the straps 86 are 
secured to the front panel 16 by means of the buttons 
and button holes 88 and 90, respectively, and the free ends 
92 of said straps are passed under the patient's groin and 
are interengaged with the buckles 94 to provide for the 
secure fastening of the casing 14 to the patient. It will 
be noted that the opposite side edges of the front panel 
6 and rear panel sections 18 and 20 have secured there 

to, by means of stitching 98, reinforcing and finishing 
strips 96. 

In order to rigidify the casing 14 so that the pressure 
of inflation of the bladder 30 will be applied to the 
patient's abdominal region, there is provided a plurality 
of companion pairs of stiffener members or stays 100 
which are disposed in the complementary laterally adja" 
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cent pockets 102 defined by the superposed strips of ma 
terial 104 which are secured to the front face of the 
panels 16, 18 and 20 in any suitable manner, for example 
by means of the lines of stitching i95. Thus the Super 
posed strips of material i{4 are stitched to the front face 
of the casing 14 by lines of stitching G6 so as to define 
a pair of laterally adjacent pockets 102 which are adapted 
for the reception of companion longitudinally extending 
transversely disposed stiffener members or stays 00, the 
latter being formed of any suitable spring material so as 
to impart to the casing the requisite degree of rigidity. 
The centrally disposed pair of stays 196 of the panel i6 
are substantially vertically disposed whereas all of the 
other pairs of stays are transversely disposed on the 
panels in an inclined disposition, it being apparent that 
any desired number of stays 100 may be utilized in any 
desired spacing arrangement whereby to impart to the 
casing 14 the desired degree of rigidity so that the pres 
sure of inflation of the bladder 39 will be applied to the 
patient's abdominal region to induce artificial respiration. 
It will be noted that the lines of stitching 98, which 
secure the strips 96 to the panels, extend through the 
strips of material 04, as best shown in Fig. 3 
The fitting 68 is adapted for the reception of the com 

plementary fitting 150, as shown in Fig. and as indi 
cated in broken lines in Fig. 7, and said fitting it ter 
minates in an enlarged conduit part ii.2 which is adapted 
to be releasably interengaged with one end of the adapter 
14. The part 112 is adapted to interfit with the adapter 
114 in fluid sealing relation therewith and said part is 
provided with a stop ring 116 for limiting the movement 
of the adapter on said part in an interengaging direction. 
The conduit part 12 is also provided with a snap ring 
18 to provide a firm releasable interengagement between 

said conduit part and the adapter iii.4. Thus, in practice, 
the adapter 114 is interengaged with the conduit part 12 
with the end portion 119 of said adapter being in abutting 
relation with the stop ring 6, the opposite end of said 
adapter being releasably engaged with one end of the 
flexible conduit 120 which is operatively associated with 
the apparatus 12. Accordingly the adapter 114 is releas 
ably engaged with the conduit 120 and the fitting 10 to 
provide a fluid passage between the pumping chamber 
of the air pump of apparatus 2 and the fluid chamber 
66 of the bladder 30. Secured to the adapter 14, Sub 
stantially centrally thereof in any suitable manner, is a 
conduit i22 which is adapted to be interconnected in 
fluid flow relation with a companion pressure transmitting 
conduit in the manner fully illustrated and described in 
the copending application of Thomas C. Huxley II and 
Nelson G. Kling, Ser. No. 362,316, filed June 17, 1953, 
for Artificial Respiration Apparatus and assigned to the 
assignee of the present invention. 
The respirator pumping apparatus 12 may be of any 

suitable design and construction, for example the type 
shown and described in my copending application, Ser. 
No. 295,181, filed June 24, 1952, for Respirator Pumping 
Apparatus, which is assigned to the assignee herein. 

60 

65 

The air pump, which is housed in the respirator pumping 
apparatus 12, will be in fluid communication with the 
bladder 30 and said air pump is operable to rhythmically 
induce a flow of air to and from said bladder. Thus 
pumping apparatus 2 of any suitable type when opera 
tively associated with the abdominal belt respirator 10 
rhythmically varies the pressure within the bladder of 
said respirator between an inflated and deflated condition 
at a controlled and variable rate to successfully simulate 
normal respiration. It will be understood that the ap 
paratus 12 has means integrated therewith for controlling 
the amount of negative pressure or suction applied to 
the bladder and for controlling the amount of positive 
pressure applied to said bladder whereby to control the 
inflation and deflation of the same. Thus when positive 
pressure is applied to the air chamber 66 of the bladder 

5 30 the opposite walls 60 and 62 of said bladder will be 
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expanded as shown in Fig. 2 to apply the pressure of 
expansion to the frontal portion of the patient's abdominal 
region to thereby induce artificial respiration. It will be 
understood that the air pump housed in the apparatus 12 
will be effective to rhythmically inflate and deflate the 
bladder 30 whereby to rhythmically expand and contract 
the casing 14, respectively. As previously noted, the 
degree of inflation and deflation and the rate of alterna 
tions between such inflation and deflation may be con 
trolled at the apparatus 12, in the manner described in 
detail in the aforereferred to copending application, Ser. 
No. 295,181. 
The abdominal belt respirator 10 facilitates breathing of 

the patient by applying pressure in the abdominal region 
during the period when the bladder is inflated and the 
pressure of inflation against the abdomen results in the 
lifting of the patient's diaphragm which takes place during 
the expiration phase of the induced artificial respiration 
cycle. When the bladder is deflated the diaphragm is cor 
respondingly lowered to permit air to enter the lungs and 
this occurs in the inspirational phase of the artificial res 
piration cycle. The diaphragm is constituted by a mov 
able sheath and when the diaphragm is lowered the thoracic 
space increases so as to permit air to enter the lungs, 
this occurring in the inspirational phase of the respira 
tion cycle. Similarly, when the diaphragm is raised the 
thoracic space is decreased and causes air to discharge 
from the lungs, this occurring during the expirational 
phase of the respiration cycle. The amount of excursion 
of the diaphragm will determine to a degree the volume of 
air entering and leaving the lungs and the greater the 
amount of excursion the greater will be the air exchange. 
It will be apparent that if a patient has paralyzed ab 
dominal muscles he will be unable to expand and con 
tract the abdominal space and so cannot control the 
movement of his diaphragm and in such case the respira 
tor 10 can aid the patient in breathing in the manner 
described above. Thus by rhythmically inflating the 
bladder 30 of the respirator 10 the patient's abdomen is 
rhythmically acted upon so as to contract the abdominal 
space and raise the diaphragm to effect expiration. With 
the release of the inflation pressure the diaphragm is 
permitted to assume the inspiratory position. The front 
panel 16 is of a width to extend substantially from the 
region of the lowest rib to the region of the pubic crest of 
the patient. 

While, we have shown and described the preferred 
embodiments of our invention, it will be understood that 
various changes may be made in the idea or principles 
of the invention within the scope of the appended claims. 

Having thus described our invention, what we claim 
and desire to secure by Letters Patent is: 

1. Apparatus for producing artificial respiration, com 
prising a flexible fabric casing adapted to be fitted over 
the frontal portion of the patient's abdominal region, 
means for releasably securing said casing about the body 
of the patient in said position, said casing having a lon 
gitudinally extending pocket, and a fluid-tight bladder 
positioned in said pocket and having an opening for the 
passage of fluid into and out of the bladder for rhyth 
mically inflating and deflating said bladder whereby to 
rhythmically expand and contract said casing, respec 
tively, when said casing is secured about the body of the 
patient in said position. 

2. Apparatus for producing artificial respiration, com 
prising a casing adapted to be fitted over the frontal por 
tion of the patient's abdominal region, said casing com 
prising a flexible fabric panel having a retainer member 
secured thereto in superposed relation therewith to define 
a longitudinally extending pocket, a fluid impervious lon 
gitudinally extending bladder positioned in said pocket 
and having an opening for the passage of fluid into and 
out of the bladder for rhythmically inflating and deflating 
said bladder whereby to rhythmically expand and con 
tract said casing, respectively, and means for releasably 
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securing said casing about the body of the patient in said 
position. . . . . . 

3. Apparatus for producing artificial respiration, com 
prising a casing adapted to be fitted over the frontal 
portion of the patient's abdominal region and to be se 
cured about the body of the patient in said position, and 
a fluid-tight bladder carried by said casing and adapted 
to be rhythmically inflated and deflated through a bladder 
opening whereby to rhythmically expand and contract 
said casing, respectively, at the frontal portion of the 
patient's abdominal region when said casing is secured 
in Said position, and a pair of straps adapted to pass 
under the patient's groin and releasably secured to said 
casing for aiding the retention of the latter in position 
during the inflation of said bladder. 

4. An abdominal belt for producing artificial respira 
tion, comprising a casing formed of flexible fabric mate 
rial and having a front panel and rear panel sections, said 
casing being adapted to be disposed on the patient in body 
encircling relation with said front panel fitted over the 
frontal portion of the patient's abdominal region, a fabric 
panel secured to said front panel in superposed relation 
therewith to define a pocket and a fluid impervious blad 
der positioned in said pocket and having an opening for 
the passage of fluid into and out of the bladder for rhyth 
mically inflating and deflating said bladder whereby to 
rhythmically expand and contract said front panel, respec 
tively, and means for releasably securing said rear panel 
sections to each other in body encircling relation whereby 
to releasably secure said front panel in said position. 

5. An abdominal belt for producing artificial respira 
tion, comprising a casing formed of flexible fabric mate 
rial and having a front panel and rear panel sections, said 
casing being adapted to be disposed on the patient in 
body encircling relation with said front panel fitted over 
the frontal portion of the patient's abdominal region, a 
fabric panel secured to said front panel in superposed rela 
tion therewith to define a pocket, and a fluid-impervious 
bladder positioned in said pocket and having an opening 
for the passage of fluid into and out of the bladder for 
rhythmically inflating and deflating said bladder whereby 
to rhythmically expand and contract said front panel, 
respectively, said pocket and said bladder being of elon 
gated complementary configuration and said pocket hav 
ing access means whereby to provide for the releasable 
securement of said bladder therein, and means for releas 
ably securing said rear panel sections to each other in 
body encircling relation whereby to releasably secure. 
said front panel in said position. 

6. An abdominal belt for producing artificial respira 
tion, comprising a casing formed of flexible fabric mate 
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rial and having a front panel and rear panel sections, 
said casing being adapted to be disposed on the patient 
in body encircling relation with said front panel fitted 
over the frontal portion of the patient's abdominal re 
gion, a fabric panel secured to said front panel in super 
posed relation therewith to define a pocket, and a fluid 
impervious bladder positioned in said pocket and having 
an opening for the passage of fluid into and out of the 
bladder for rhythmically inflating and deflating said blad 
der whereby to rhythmically expand and contract said 
front panel, respectively, said pocket and said bladder 
being of elongated complementary configuration and said 
pocket having access means whereby to provide for the 
releasable securement of said bladder therein, and means 
for releasably securing said rear panel sections to each 
other in body encircling relation whereby to releasably 
secure said front panel in said position, and a pair of 
straps adapted to pass under the patient's groin from said 
front panel to said rear panel sections, respectively, for 
aiding the retention of said front panel in position during 
the inflation thereof. 

7. An abdominal belt for producing artificial respira 
tion, comprising a casing formed of flexible fabric mate 
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rial and having a front panel and rear panel sections, said 
casing being adapted to be disposed on the patient in body 
encircling relation with said front panel fitted over the 
frontal portion of the patient's abdominal region, a fabric 
panel secured to said front panel in superposed relation 
therewith to define a pocket, and a fluid-impervious blad 
der positioned in said pocket and having an opening for 
the passage of fluid into and out of the bladder for rhyth 
mically inflating and deflating said bladder whereby to 
rhythmically expand and contract said front panel, respec 
tively, said bladder having a projecting fitting defining 
said opening and said front panel having an opening 
adapted for the reception therethrough of said fitting 
and means for releasably securing said rear panel sec 
tions to each other in body encircling relation whereby 
to releasably secure said front panel in said position. 

8, Apparatus for producing artificial respiration, com 
prising an inflatable casing formed of flexible fabric mate 
rial and adapted to be fitted over the frontal portion of 
the patient's abdominal region, said casing being adapted 
to be rhythmically inflated and deflated for inducing arti 
ficial respiration, means for rigidifying said casing where 
by the pressure of inflation of the latter will be applied 
to the patient's abdominal region, and means for securing 
said casing in body encircling position on the patient with 
said casing fitting over the frontal portion of the patient's 
abdominal region. 

9. Apparatus for producing artificial respiration, com 
prising an inflatable casing formed of flexible fabric mate 
rial and adapted to be fitted over the frontal portion of : 
the patient's abdominal region, said casing being adapted 
to be rhythmically inflated and deflated for inducing arti 
ficial respiration, means for rigidifying said casing where 
by the pressure of inflation of the latter will be applied 
to the patient's abdominal region, and means for securing 
said casing in body encircling position on the patient with 
said casing fitting over the frontal portion of the patient's 
abdominal region, said rigidifying means comprising a 
plurality of transversely disposed longitudinally extending 
stiffener members disposed in complementary pockets 
provided in said casing. 

10. An abdominal belt for producing artificial respira 
tion, comprising a casing formed of flexible fabric mate 
rial and having a front panel and rear panel sections, said 
casing being adapted to be disposed on the patient in body 
encircling relation with said front panel fitted over the 
frontal portion of the patient's abdominal region, a fabric 
panel secured to said front panel in superposed relation 
therewith to define a pocket, and a fluid-impervious blad 
der positioned in said pocket and having an opening for 
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the passage of fluid into and out of the bladder for 
rhythmically inflating and deflating said bladder whereby 
to rhythmically expand and contract said front panel, 
respectively, said front panel being adapted to extend 
from the region of the lowest rib to the region of the 
pubic crest of the patient and having transversely dis 
posed stiffener members for rigidifying said front panel 
whereby the pressure of inflation of said bladder will be 
applied to the patient's abdominal region, and means for 
releasably securing said rear panel sections to each other 
in body encircling relation whereby to releasably secure 
said front panel in said position. 

11. In combination with an air pump operable for 
rhythmically inducing a flow of air to and from an ab 
dominal belt, an abdominal belt for producing artificial 
respiration, comprising a casing formed of flexible fabric 
material and having a front panel and rear panel sections, 
said casing being adapted to be disposed on the patient 
in body encircling relation with said front panel fitted 
over the frontal portion of the patient's abdominal region, 
a fabric panel secured to said front panel in superposed 
relation therewith to define a pocket, and a fluid-impervi 
ous bladder positioned in said pocket and having an open 
ing in fluid flow relation with said air pump for rhythmi 
cally inflating and deflating said bladder whereby to rhyth 
mically expand and contract said front panel, respec 
tively, and means for releasably securing said rear panel 
sections to each other in body encircling relation where 
by to releasably secure said front panel in said position. 

12. Apparatus for producing artificial respiration, com 
prising an inflatable casing formed of flexible fabric mate 
rial and adapted to be fitted over the frontal portion of 
the patient's abdominal region, said casing being adapted 
to be rhythmically inflated and deflated for inducing arti 
ficial respiration, means for rigidifying said casing where 
by the pressure of inflation of the latter will be applied 
to the patient's abdominal region, means for securing said 
casing in body encircling position on the patient with said 
casing fitting over the frontal portion of the patient's ab 
dominal region, and an air pump in fuid communica 
tion with said casing for rhythmically inflating and de 
flating the latter. 
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