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This invention relates broadly to methods and
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by the liver capillaries, through which it com-.

apparatus for reducing physiological symptoms
due to improper distribution-of blood volumes
and pressures and abnormal pressure relation-

5 ships between the visceral contents of the body;
and more particularly for reducing those physi-
ological symptoms due to the interplay of pres-
sures within the abdominal region produced by
high accelerations such as are encountered in

10 aircraft maneuvers.

An object of this invention is to provide a belt
that will effectively control the volume of the
intraabdominal blood vessels by modifying the
intragbdominal pressure.

15 Another object of this invention is to provide a
belt so constructed that it will readily adapt itself
to the irregularities of the body structure to
equally distribute pressures within the abdominal
cavity. Lo .

oy A further object of this invention is to provide

' a belt that is readily accessible for quick and
convenient adjustment. .

Having these general objects in view, and others
that will appear as the nature of the improve-

o5 ments is better understood, the invention consists

= substantially in the novel construction, combina-

tion and method of operation of parts hereinafter
fully described, illustrated in the accompanying
drawings, and pointed out in the appended claims.

Reference is to be had to the accompanying
drawings forming part of this specification, in
which the reference characters indicate corre-

sponding parts throughout the several views, and

in which,

Figure 1 is a front view of the apparatus re-
moved from the body; ) )

Figure 2 is a rear view of the apparatus re-
moved from the body;

Figure 3 is a view in elevation of the elastic
bag separated from the supporting belt;

Pigure 4 is a partial view in section through
the apparatus showing manner of construction
of belt and bag and method of attachment of the
several parts;

43 Figure 5 is a front view of the body, showing
the apparatus as applied therefo;
Figure 6 is a rear view of the same, and .
Figure 7 is another view from the side, showing
the arrangement of the apparatus.
50 'Thereisin the abdominal cavity a blood circu-
lating system known as the portal system. It is
a system of veins and capillaries whose principal
function -is in connection with digestion. It is
fianked on the supply side by the capillaries of
55 the mesenteric arteries, and on the discharge side
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municates with the general venous circulation of -
the body. . ' e SR
The pressure of the blood in the portal system
is relatively low, being essentially that of the §
intraabdominal tension. It s largely dependent
upon the tension of the abdominal wall-and such
extraneous forces as may apply to that wall, '
The relative volume of the portal veins under
varying intrasbdominal’ pressures.is dependent 10 -
upon the nervous tone in the ‘walls of ‘the portal
veins. Under certain conditions, such as shock, -
syncope, etc., in which this tone is reduced, the
veins dilate and expand to such diameters that
the system can contain a considerable portion of 15
the blood of the entire body. This increase in
the blood volume of the abdomen:is at the ex-
pense of the general circulation of the body, and
the symptoms encountered are the result of im-
paired circulation in other parts of the body, €. 8., g4
the brain. R
Furthermore, if the body be subjected to cer-
tain physical forces tending to force a dispro-
portionate amount of blood inte the portal system
at the expense of the general circulation, there 26
results an abnormally reduced supply to the heart
which, in turn, results in reduced general cir-
culation. This is illustrated by the finding that
an acceleration downward along the long axis-of
the body amounting to several times gravity will 80
reduce the arterial blood pressure in the neck
by approximately two-thirds. The reduction in.
circulation through the brain, which necessarily
follows, accounts for the symptoms attending
such an acceleration. The cause of this reduced g5
arterial pressure is the reduced supply of blood
to the heart as a result of hydrostatic pooling in
the portal system.
1If, then, the volume of the intraabdominal ves-
sels is controlled by modifying the intraabdominal 49
pressure by extraneous means, thus avoiding an
abnormal amount of blood in these vessels as &
result of abnormal physical forces and/or ab-
normal physiological processes, the symptoms re-
sulting from such abnormal distribution of blood ¢5
will be ameliorated or completely relieved. Such
symptoms due to high accelerations are well rec-
ognized and encountered with increasing fre-
quency. They are generally described in terms -
of decreased vision, e. g. “going black,” “twilight”, 50
ete. ' Such consclous subjective symptoms are
poignant and tangible. Of lesser severity and
below the threshold of conscious awareness there
are other symptomatic manifestations of high ac- '
celerations. In this category fall such symptoms g5
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as slight reduction in attention, motor coordi-
nation, judgment, abstract reasoning, etc. These

are symptoms which naturally result from the.

cerebral anoxemia produced by the high accelera-
tions. They can be of as much significance as the
more tangible ones. ' :

Iricreasing the intraabdominal pressure by the
application of external pressure causes an altera-
tion in the distribution of blood pressure and
volume which makes it possible for the nomal cir-

- culatory system to preserve cerebral circulation

at a level above that causing anoxic symptoms.
‘The present invention is & means for controlling
this intraabdominal pressure.

As is indicated in Fig. 1 and Fig. 2, the numeral
10 indicates the belt ensemble, which is essential-
ly composed of the belt 11, the perineal straps 12,
and the expansible elastic bag (3.

The belt I is made of a pliable inelastic ma-
terial of such length as to pass completely around
the body and to provide a suitable overlapping
of the ends to insure snugness of fit, and of such
width as to adequately cover the entire body ab-
dominal area, thus necessitating that the frontal
area of the belt Il be transversely enlarged to
conform to the contour of the lower abdomen, as
indicated by the numeral 4. Longitudinally at-
tached to the outside of the belt |1 are straps (5
provided with buckles 16 for securing the belt in
position around the body. ’

The perineal straps 12 are attached to the belt
i1 downwardly across the frontal area. ' The sus-

pending ends of the straps are of such length as -

to pass snugly under and between the legs and
to properly engage fastening buckles 17 secured
at the back near the lower edges of the ends of
the belt Il when the latter is in position about
the body. The perineal straps (2 are so attached
that they keep the frontal portion of the belt 4
closely pressed against the lower abdomen.

The elastic bag 13 is attached to the inner
side of the belt 1. It consists of an airtight
rubber bladder expansible when inflated. The
Fig. 4 indicates the manner of construction of
belt and bag and method of attachment of the
several parts. The bag 13 conforms to the gen-
eral shape and contour of the belt 11, as shown
in Fig. 3, and extends well into the sides over
the flanks. The front wall 18 of the elastic
bag I8 is cemented to the back of the front wall
19 of the belt 11, The back wall 20 of the elastic
bag (3 is joined to the front wall 18 of the elastic
bag 13 by two narrower strips 21 and 22, having
their edges cemented so as to make a bellows-
like junction between the bag walls I8 and 20.
This construction permits the back wall 20 of
the bag to conform exactly to the contour of
the abdomen and to distribute the contained
pressure evenly over the whole pressure area. A
hinding strip 23 is cemented over the adjacent
edges of the walls 18 and 19 and the bellows strip
2. Attached to the front section of the elastic
bag 13 is a tube 24 adaptable for the installa-
tion of a quick release fitting and a control check
valve assembly for connection to a source of air
pressure, or other gaseous substance, for inflating
the elastic bag. The tube 24 is suitably supported
by a reinforcing piece of flexible material 25 ce-
mented around the tube and against the front
wall {9 of the belt.

It is to be understood that a constant pressure
within the elastic bag is capable of being con-

trollably maintained from a gaseous source of .

supply, such as an air flask, suitably connected
to the elastic bag by means of a quick release

fitting and control valve assembly, operated
either manually, automatically, or a combina-
tion of both.

The operation of the belt ensemble is as fol-
lows:

‘The belt is placed in position about the abdom-
inal region of the body under the clothing. It
is closely drawn to the body by suitably tighten-
ing the straps 16 and buckles {6 forming a part
of the upper belt structure.

When the belt 11 has been properly adjusted
around the body the perinesal straps 2 are passed
downwardly between the legs and snugly drawn
through buckles 17 at the back of the belt until
the frontal section of the belt ensemble conforms
to the contour of the lower abdomen.

After the belt {1 is in place and adjusted to
the body, the elastic bag 13 is inflated to the de-
sired pressure by connecting the tube 24 located
in the front of the belt {f to a source of air sup-
ply. This source may be either a manually op-
erated pump, a mechanically operated pump, or
& pressure flask, depending upon the uses to
which the belt is to be put.

‘The belt ensemble is designed to conform to the
body structure in the abdominal region, when in
a deflated condition. When the expansible elastic
bag 13 is inflated the whole structure tends to
more completely and surely shape itself to con-
form to the contour of the abdomen and to exert
& pressure within the abdominal cavity. This
conformity is assured by the construction of the
elastic bag 13 which allows of a bellows-like ac-
tion. By this construction the back wall 20 of the
bag, as shown in Fig. 4, is susceptible to evenly
distributed pressures within the }og, tending to
shape the said back wall 20 so that it will conform
exactly to the contour of the abdominal structure,

With the belt thus appropriately in position
about the body, any expansion of the bag 13 as a
result of inflation, by whatever method employed,
will cause an increase of pressure which will be
transmitted directly into the abdominal cavity.
This will result in a rise in pressure of all the
contents, including the portal circulation, which

in turn will cause a new distribution in volume .

and pressure in the general circulation of blood
in the rest of the body. When for any reason,
physical or physiological, the pressure and volume
in the general circulation has been reduced by
pooling in the portal circulation to a point in-
compatible with health and circulatory efficiency,
inflation of the bag will correct this discrepancy
and reestablish healthy circulation.

The operational functioning of the belt is char-
acteristically exemplified in connection with air-
plane maneuvers. When the maneuver is such as
to subject the occupant of the airplane to an
acceleration downward along the long axis of his
body, as would be the case in dive bombing, there
results a reduction in the amount and pressure
In the upper part of the body which causes symp-
toms; (a) directly, by reducing the filow of blood
through the brain; and (b) indirectly, by reduc-
ing the supply to the heart, which further reduces
the circulation ahove the heart. Increasing the
intraabdominal pressure by inflating the belt will
reduce the hydrostatic accumulation in that part
of the body and will result in redistribution of the
blood, so that the supply to the heart will not be
reduced below the normal amount. '

* A further functioning of the belt is exemplified
in counteracting certain abnormal conditions in
which the volume of blood in the portal system is
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tion by nervous influences. This condition ob-
tains in shock, syncope, fainting, etc. As a re-
sult of the nervous manifestations of these condi-
tions, the tone of the blood vessels of the portal

system is lowered so that the amount of blood in .

this system is greatly in excess of the normal,
and symptoms are caused by the consequent re-
duction in.the general circulation. Inflating the
belt will offset this effect by raising the pressure
in the portal system and thus preventing this
pooling of blood in the abdomen. - v

Other uses to which the belt may be put be-
come apparent upon considering the many condi-
tions in which physical and physiological condi-
tions result in abnormal disproportion of blood
between the portal and general circulation.
Thus:

When the body is subjected to high accelera-
tions or other forces tending to create an ab-
normal strain upon the abdominal wall, there is
apt to result a mechanical failure of this wall with
the production of disabilities such as hernia. By
providing a support of the lower abdomen and
increased -outside pressure, the belt will reduce
the likelihood of such dnsability under these cir-
cumstances.

When extraneous forces operating upon the
body cause an abnormal interplay of the pres-
sures in the several contents of the abdomen
which produce symptoms by excessive nervous
stimulation arising therefrom, inflation of the
belt will result in establishing a new basic pres-
sure relationship which will reduce or remove the
influences of these extraneous forces. Such a
condition occurs in certain types of seasickness,
in which the interplay of pressures and tensions
in the several contents of the abdomen incident
to the abnormal movements of the ship result
in an abnormal stimulation of the nervous system
and resulting symptoms. By inflating the belt,
a new basic pressure level is established, which
reduces the movement of the intraabdominal
contents and, consequently, the abnormal nerve
stimulation. This will reduce or remove the
symptoms.

It will be understood that the above deserip-
tion and accompanying drawings comprehend

. only the general and preferred embodiment of the

invention and that minor changes in details of
construction, proportion and arrangement of
parts may be made within the scope of the ap-
pended claims and without sacrificing any of the
advantages of the invention.

88 The invention described herein may be manu-

factured and used by or for the Governmernt of
the United States of America for governmental

3

purposes without the payment of any royalties
thereon or therefor.

Having thus described my invention, I claim:

1. In a device of the character described, an
inelastic band adapted to embrace the body over
the abdominal region; fastening straps longi-
tudinally attached to the said band for securing

[

the same about the body; perineal straps at-

tached to the said band and downwardly sus-
pending, and of such length as to extend to and
engage with the rear section of the said band;
an elastic bag attached to the inner surface. of
the said band, the said elastic bag having two
walls, an inner wall and an outer wall, the sald
outer wall secured against the inner side of the
said band, and the sald inner wall being con-
nected with the said outer wall by bellows-like
strips, to insure the said inner wall lylng in close
apposition with the abdomen of the body; and
a tube means connected to the sald elastic bag

. for inflating the said bag.

2. In a device of the character described, an
inelastic band adapted to embrace the body over
the abdominal region; fastening straps attached
to the said band for securing same about the
body; perineal straps attached to the said band
and downwardly suspending; -an elastic bag at-
tached to the said band, the said elastic bag hav-
ing two walls, an inner wall and an outer wall,
the said outer wall being secured against the in-
ner side of the said band, and the said inner
wall being connected with the said outer wall by
bellows-like strips, thus adapting the said inner
wall to lie in close apposition with the abdomen

of the body; and means connected to the said o

elastic bag for inflating the said bag.
3. In a device of the character described, an
inelastic band adapted to embrace the body over

. the abdominal region; fastening means for main-

taining the said band in the desired position about

the body; an elastic bag having an inner wall

and an outer wall, the said outer wall secured
against the inner side of the said band, and con-
nected with the said inner wall by bellows-like
strips; and ingress means for inflating the said
clastic bag.

4. In a device of the character described, an
inelastic band adapted to embrace the body over
the abdominal region; fastening means for main-

taining the said band in the desired position :

about the body; an elastic bag having an inner
and an outer wall, the said outer wall secured
against the inner side of the said band, and ex-
pansible means connecting the said inner wall
with the said outer wall; and ingress means for
inﬂating the said elastic bag.
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