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11 Claims.

This invention relates to improvements in
therapeutic devices and method of constructing
same, and has for a principal object the pro-
vision of & therapeutic device wherein the meth-
od of construction ig simplified and adapted for
mass production.

The invention is directed toward the construc-
tion of devices for relieving, to a certain extent,
the work of the human heart, where such relief
is necessary, by propelling the veinous blood of
the body surface from the limbs and from the
torso toward the heart; and also for increasing
the general nutrition of the body, in cases where
this is desirable, by a systematic kneading of the
tissues and consequent enhancement of circula-
tion of the lymphatic fluids. )

Primarily, the device comprises a pneumatic
suit or garment adapted to be applied to the
limbs of the patient being treated. In its pre-
ferred form, the bneumatic suit or garment in-
cludes a fabric structure having formed thersin
a series of laterally disposed pockets, each of
which is provided with a fluid-tight fiexible bag.

Connections are provided between a source of
air pressure which is admitted to said bags in
such a manner as to inflate the bags one after
another in groups 50 as to cause the exertion of
waves of pressure from the extremities of the
limks and frem the lower portion of the torso
of the patient toward the region of the heart,
After each bag is inflated, it is immediately sub-
jected to a source of sub-atmospheric pressure
to accelerate the removal of the air therefrom
and thereby to accentuate the effect,

It is convenient to utilize 8 compressor of the
rotary type which furnishes both air under pres-
sure and the subatmospheric Pressures for op-
erating the garment. Suitable valve mechanism
is provided for supplying pressure to said bags
in the order desired and at the rate desired, and
also for subjecting said bags to said sub-atmos-
pheric pressures for rapidly deflating said bags.

In the form herein shown and described, a
plurality of sections are provided for surround-
ing the torso and the limbs of the patient, For
example, there are preferably five such sections;
two to embrace the arms of the patient; two to
embrace the legs of the patient; and one to em-
brace the torso.

Since each section includes a plurality of in-
flatable bags, each of which must be connected to
the source of pressure (via said distributing
valve), for example by means of rubber tubes,
the tubes would be bulky and more or less un-
wieldy, However, in the preferred form herein
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shown and described, these tubes for supplying
air and vacuum to the bags, are enclosed in the
body of a mattress and are led out from the mat-
tress to the various sections through tubular cas-
ings provided for the burpose. The mattress nog
only serves as & carrier for the tubes, but aiso
S€rves as a support for the person being treated.
In other woras, said person is reclining on the
mattress while being treated, and is therefore
in a state of repose, which is therefore conducive
to the best resuits.

Although any type of mattress is suitable for
carrying out the invention, it has been found
preterable to utilize s pneumatic mattress which
is enclosed in a fabric cover or casing, This
is particularly convenient because the pneumatic
attress may be deflated and the whole aqevice
folded into a substantially smail compass,

One object of the invention is tnhe provision
of a pneumatic suit or garment in combination
With a mattress wherein the tubes communicat-
ing with the air bags in the suit are enclosed
Wwithin the body of the mattress,

A 1urther object of tae invention is the pro-
vision of novel means for quickiy adjusting tne
secuons to the size of the body members of the
berson being treated.

A furtner object of the invention is the pro-
tne like, of iimb
or torse embracing members provided witn novel
eans for quickiy adjusting said sections to {it
tus€ hody members of tne person being treated.

Otaer objects and aavantages or the ven-
tion will be apparent to those skilled in the art
upon g perusal of the tollowing aescription of -
tie empoaiment herein illustrated ang aescribed.

In the drawings—

rigure 1 is a plan of the device showing the
torso and body ‘member embracing sections
spread out flat. In tnis figure the arm emprac-
ing members are turned with the exterior suriace
uppermosy to show details of the fastening de-
vice.

Figure 2 is a view similar to Figure 1 wherein

‘the embracing members have been turned over

in their normal Positions, and positioned in re-
Spect to a patient to facilitate the applying of
the embracing mempers to the body; ‘

Figure 3 is a view similar to Figure 2, wherein
the embracing members are adjusted to fit the
arms, legs and torso of the patient;

Figure 4 is a sectiona] elevation of one of the
pockets formed in the embracing members, as
seen along the line 4—4 of Figure 5 ;
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Figure 5 is a fragmentary view of one of the
embracing members showing the bag pockets
formed therein, the bags mounted in said pockets,
and details of connection between the supply
tubes and the basgs;

Figure 6 is a fragmentary view of the arrange-
ment shown in Figure 5, as seen from the left
side thereof;

Figure 7 is a sectional elevation, as seen along
the lines 1—1 of Figure 5; ~

Figure 8 is an end view of the torso embracing
member, with the torso omitted;

Figure 9 is a sectional elevation taken through
the mattress lengthwise, showing the supply
tubes and the take-offs therefrom for feeding
the various embracing members;

Pigure 10 is a fragmentary view showing a
conical reinforcing member through which
pranch supply tubes may run; and

Figure 11 is a diagrammatic representation of
a rotary compressor for supplying air under pres-
sure and sub-atmospheric pressures to the dis-
tributor valve and connections extending from
the distributor valve and corresponding in num-
ber to the supply tubes embodied in said device.

Referring first to Figure 1, the device includes
arm embracing members 20 and 21, leg embrac~
ing members 22 and 23, and a torso embracing
member 24. These members may be made of any
flexible material, but fabric has been found to be
preferable because it lends itself easily to having
a series of pockets sewed in, as will presently be

"described, for containing the inflatable bags.
The inflatable bags which will presently be de-
scribed in detail, may be formed of any desired
flexible fluid-tight medium, or it is deemed pref-
erable to form these bags of rubber.

The embracing members may include any de-
sired number of bags. However, for the sake of
simplicity, there is herein shown six rubber bags
in each embracing member. These bags are
numbered from 1 to 6 in each embracing member,
number 1 in each instance being at the point
most remote from the heart.

The arm embracing members 20 and 21, in
Figure 1, are reversed so that the means for
securing the same to the patient’s body member
may be seen. This consists of a series of hooks
25 spaced apart from one edge of the embracing
member, and a series of eyelets spaced from the
opposite edge of the embracing member through
which a lace 28 extends. This forms loops 21
which may be placed in engagement with the
hooks 25 when the embracing member is placed
around 8 body member. After engaging the
loops 21 with the hooks 25, the ends of the lace
26 may be pulled to take up the slack and there-
by a good fit on the body member is very quickly
obtained, following which the ends of the lace
may be tied to maintain the embracing member
on the body member.

It will be noted that the pockets formed in
the body embracing members extend laterally.
In addition to these lateral pockets, each em-
bracing member has a longitudinal pocket desig-
nated by the numeral 28 in the member 28, a
pocket 29 in the member 21, a pocket 308 in the
member 22, a pocket 3f in the member 23, and a
pocket 32 in the member 24. These pockets are
provided to enable the bags to be inserted in
the horizontal pockets, to contain the tube con-
nections of the bags, and to contain the feeder
tubes through which air may enter or leave the
bags.

These feeder tubes, where they leave the em-
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bracing members, are provided with tubular
covers which embrace the feeder tubes; for ex-
ample, the feeder tubes for the embracing mem-
ber 20 are enclosed in a tubular member 33, one
end of the tubular member being joined to the
embracing member, and the other end being con-
nected to the cover 34 of the mattress 35 where
the feeder tubes enter said mattress.

The feeder tubes for the embracing member
21 are embraced by a tubular member 36, one
end of which is connected to the embracing mem-
ber 21, and the other end of which is connected
to the cover 34 of the mattress.

The feeder tubes for the embracing member
22 are enclosed by a tubular member 37, one end
of which is secured to the embracing member 22,
and the other to the cover 34.

The feeder tubes for the embracing member 23
are likewise embraced by a tubular member 38,
one end of which is connected to the embracing
member 23, and the other to the mattress.

The feeder tubes for the torso embracing mem-
ber 24 are also embraced by a tubular member
39, one end of which is secured to the embracing
member 24 and the mattress cover 34,

The feeder tubes above referred to are in fact
branches of main feeder tubes 40 which are con-
cealed within the body of the mattress 35.
These main feeder tubes include branches which
feed off to the feeder tubes above described. For
example, the main feeder tube 1 is provided with
an X fitting 44, to which branch feeder tube 1
for the number 1 bags in the embracing mem-
bers 20 and 21 are secured.

Also secured to this fitting is an extension 42
of main feeder tube 1. This extension includes
a T fitting 43 to which the feeder tube for the
number 1 bag in the torso embracing member
24 is attached. Also attached to the T fitting is
a further extension #4 of the main feeder tube
which extends to a point near the bottom end
of the mattress and terminates in a T fitting 46.
The T fitting 45 is connected to number 1 branch
feeder tubes which supply air to the number 1
bags in the leg embracing members 22 and 23.

The arrangement just described is repeated for
each of the remaining five main feeder tubes
and need not here be explained in detail, espe-
cially in view of the fact that the X and T fittings
are clearly shown in Figure 1 of the drawings.

As stated above, the mattress may be of any
desired material; howevér, it is preferable to have
8 pneumatic mattress provided with a fabric
cover, both from the standpoint of weight and
portability and from the angle of the patient’s
comfort.

The mattress 35 may be provided with & rein-
forcing grommet 46 through which the main
feeder tubes 48 enter the mattress.

Referring now to Figure 5, which shows a frag-
mentary view of the arm embracing member 20,
showing detalls of construction, the embracing
member formed of a fold of fabric forming walls
471 and 48. The edges of 41 may be turned over
the wall 48, for example to form a hem 49, which
hem may be double stitched, as shown. The edge
50 may be stitched as shown to reinforce the
same, and the bottom edge of the embracing
member 20 may be finished off like the top edge
with a hem similar to the hem 48.

Spaced apart from the hem 48 is a row of
double stitching §f, forming therebetween &
pocket into which an inflatable rubber bag §2
may be inserted. This is marked bag number 6,
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as it is bag 6 with reference to the branch feeder
tubes. i

Spaced apart from the double row of stitching
§1 is a second double row of stitching §3, forming
therebetween a pocket which is adapted to con-
tain bag 5. - -

Spaced apart from the stitching 53 is 5 double
row of stitching 54, forming therebetween g,
pocket for containing the inflatable bag 4.

By this construction any desired number of
pockets may be formed in the embracing member
very easily, as compared to devices of the prior
art, in view of the fact that it is not necessary
to have the stitching fluid-tight because the air
is entirely confined to the inflatable bags 1 to 6
(where six are used).

Referring to Figure 4, g strip 55 is double
stitched to the bottom wall 47 to form a hem
designated by the numera] 56. - This strip, to-
gether with the portion of the wall 471 there-
below, forms a chamber 32 above referred to,
through which inflatable bags may be inserteq in
the pockets formed in the embracing member
and also adapted to contain the branch feeder
tubes 1 to 6.

The tubular member 39, above referred to as °

having one end secured to the embracing mem-
lber 20, is stitched to the embracing member along
seams 571 and 58. The other end of the tubular
member 39 is secured to a reinforcing grommet 58,
which is in turn secured to the cover 34 of the
matiress by means of a double row of stitching
66. This reinforcing grommet protects the cover
against any undue strains tending to tear the
same as the members are moved around.

Figure 6 shows the walls 47 and 48 of the em-
bracing member distended when the bag 52 is
inflated.

Figure 7 is similar to Figure 6, except that it
shows a sectional elevation of the device when
the end bag is inflated and the other bags are
being deflated.

Referring to Pigure 8, the torso embracing
member 24 is shown as it would be adjusted to
a torso of a given size. The hooks 25 are shown
as engaged by the loops 27 of the laces 26. Also
the wall which includes the pocket, 32 is shown
with the branch feeder tubes extending therein,
the tubular member 38 being cut away to show
said tubes. -

Referring now to Figure 9, the mattress 35 is
shown as a pneumatic mattress having a plu-
rality of holes or tufts 61, 62 and 63 formed
therein. These holes or tufts are normally
formed in the mattress to let air pass there~
through. However, in the present arrangement
at least some of these holes or tufts are utilized
to allow the feeder tubes to pass through the
mattress. These feeder tubes enter the mattress
at one end through the grommet 46, previously de-
scribed, and branch off at various points with
branch feeder tubes, for example the feeder tubes
passing upwardly through the vent 63 extending
into the tubular member 33 and lead into the
pocket 28 of the embracing member 20 for con-
trolling the air bags carried in the embracing
member 28. Likewise, branch feeder tubes pass-
ing through the opening 62 in the mattress eX-
tend into the sleeve 39 and thence into the pocket
32 for feeding the bags in the torso embracing
member 24.

Other branch feeder tubes extend through the
opening 61 in the mattress, thence into the sleeve
member 37 and into the pocket 30 to control the
air bags in the leg embracing member 22. The
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cover or ticking 84 on the mattress covers the
main feeder tubes which are preferably posi-
tioned below and in contact with the mattress 35.

Referring now to Figure 2, which shows the de-
vice ready to be applied to the patient, it will be
noted that the arm embracing members 20 and
21 have been turned over to the right and left
respectively, so as to be in the proper position to
receive the patient’s arms. The torso embracing
member 24 and the leg embracing members 22
and 23 are shifted over into the proper positions
to receive the torso and the legs of the patient,

The patient is now placed on the mattress,
The arm embracing members are then folded
around the arms, and the loops 27 are placed in
engagement with the hooks 25, after which the
ends of the laces 26 may be pulled endwise, there-
by quickly adjusting the arm embracing members
into intimate contact with the entire surfaces of
the arms embraced.

Following this, the ends of the laces 26 are
brought together and tied Into a bow-knot 64.
The tubular casing 33, enclosing the branch feed
pipes, loops over the patient’s left shoulder and is
therefore not in the Way and uncomfortable.

Likewise, the tubular member 36 embracing the
feeder pipes for the right arm, of the arm em-
bracing member 21, loops over the patient’s right
shoulder.

Next, the leg embracing member 22 is applied
to the patient’s left leg by engaging the loops 21
with the hooks 25 in the same manner, drawing
the ends of the lace 26 taut to cause the member
to snugly embrace the leg, after which the lace
is tied into a bowknot 64.

The tubular casing 37 enclosing the feeder pipes
for the embracing member 22 loops upwardly over
the patient’s arkle and is therefore out of the
way and forms no impediment.

Next, the embracing member 23 is applied in
the same manner to the patient’s right leg, The
tubular member 38 embracing the feeder pipes
for the embracing member 23 loops upwardly over
the patient’s right ankle, i

‘The torso embracing member 24 is next applied,
utilizing the loops and the hooks in the same
manner and tying the lace 26 into g bowknot 64,
as was done with the other members,

‘The tubular member 39 extends from the mat-
tress cover 34, looping upwardly to the torso em-
bracing member between the patient’s left side
and the left arm.

Operation

A rotary compressor §5, referring to Figure 11,
has its discharge port connected by a pipe 66
to one end of a distributor valve 67, and its suc-
tion port connected by a pipe 68 to the other end
of the distributor valve 67.

A motor 69 is connecteqd in driving relation to
the compressor by a cardin joint 70. The motor
69 is also connected to the distributor valve shaft
11 through suitable gearing 72, The distributor
valve has a plurality of main feeder pipes 73.
These pipes are numbered 1t0 6 to correspond
with the feeder pipes 40 (Figure 1) which are
also numbered 1 to 6,

The rotor (not shown) of the distributor valve
includes a port connected to the pressure end of
the distributor valve so as to receive pressure
delivered. thereto by the bipe 66. As the rotor
turns, ports within the body of the valve forming
the termini of the main feeder pipes 1 to 6, are
successively placed in engagement with said port
on the rotor and thereby the bags, also numbered
1 to 6, are inflated.
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Positioned on the distributor valve rotor, so as
to follow the pressure port above described, is a
suctional vacuum port which spans a plurality of
said termini ports, with the result that each bag
after it has been inflated is immediately deflated.
Now, since the bags are successively inflated and
deflated, a series of waves of pressure are ex-
erted in the flesh of the patient, and the motion
of these waves is from the extremities of the
limbs and from the lower portion of the torso
toward the region of the heart. -

Referring to Figure 3, bags number 1 on both of
the legs of the patient, both of the arms of the
" patient, and on the torso of the patient, are in-
flated simultaneously. Immediately afterwards,
all number 2 bags in the arms, legs and torso
sections are inflated and all of the number 1
bags in these sections are subjected to the suction
pressure of the pump and rapidly deflated. Next,
the number 3 bags in the various sections are in-
fiated and the rumber 2 bags are rapidly de-
flated.

This continues throughout the sections, and
finally after the number 6 bags are inflated, the
number 1 bags are again inflated and the number
6 bags are deflated; and the process is repeated.

As these inflating and deflating actions oceur
much more rapidly than can be described, waves
of pressure are actually exerted in the body mem-
bers embraced by the embracing members.

The distributor valve may be driven at any
desired speed, depending upon the rate at which
it is desired to apply the waves of pressure. For
example, the rotor of the valve may be driven at
a rate of from 15 to 20 revolutions per minute.

When the patient has been treated for the de-
sired length of time, the bowknots 64 may be
untied, thereby releasing the tension of the loops
21, thus permitting the loops to be quickly dis-
engaged from the hooks 2§, so that the embrac-
ing members may be spread out flat, as shown in
Figure 2, thereby releasing the patient.

While only six bags are shown and described in

each embracing member, it is obvious that any -

other desired number of bags may be employed
without departing from the spirit of the inven-
tion.

Referring to Figures 4 and 5, it will be noted
that the rubber bag 52 is constructed of an upper

sheet of rubber 14 and a lower sheet 75 vulcanized ¢

together along the line 16 and reinforced by a
rubber strip T1.

A tubular portion 18 is vulcanized to the hag
at one end, and this tubular portion carries a
metallic elbow 19. The bags may be made in
different lengths, in accordance with the lengths
of the pockets which they occupy in the various
embracing members 20 to 24,

1t will be obvious that the fabric pockets con-
taining the inflatable bags limit or define the
maximum distention of the bags when they are
inflated.

Although the mattress 35 is herein shown and
described as a pneumatic mattress, it is obvious
that the feeder pipes may be enclosed in any
other type of mattress.

The embodiment of the device herein shown and
described is a preferred form of the invention,

_but it is obvious that many changes may be made
in the arrangements herein shown and described

without departing from the spirit of the inven-

tion as set forth in the following claims.
What is claimed is:
1. In a therapeutic device, the combination of
a fabric member having a plurality of parallel
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pockets formed therein, the open ends of which
terminate in another pocket angular therewith,
an infiatable bag in each of said first pockets,
a feeder tube secured to each of said bags, all -
of said feeder tubes being disposed in said second-
mentioned pocket, and & tubular member em-
bracing said feeder tubes where they leave said
second-mentioned pocket, said tubular member
being secured to said fabric member.

2. In a therapeutic device, in combination, a
fabric member having a plurality of parallel
pockets formed therein, the open ends of which
terminate in another pocket angular therewith,
an inflatable bag in each of said first pockets,
said bags being formed of rubber or the like, an
angular elbow secured to each of said bags, &
feeder tube secured to each of said elbows, all
of said feeder tubes being disposed in said second-
mentioned pocket, and a tubular member embrac-
ing said feeder tubes where they leave said sec-
ond-mentioned pocket, said tubular member be-
ing secured to said fabric member.

3. In a therapeutic device, in combination, a
fabric member having a plurality of pockets sewn
therein, said member being adapted to be placed
in embracing relation with at least a portion of
the human body, inflatable bags in each of said
pockets, fastening means on said member for
securing the latter in said embracing relation,
@ mattress forming a support for said body, said
mattress having a fabric casing thereon, feeder
tubes extending via said mattress from one edge
thereof to said bags, said tubes within the body
of the mattress lying between its under-surface
and its fabric cover, and means connected to said
feeder tubes for inflating and deflating said bags
successively to exert a series of waves of pres-
sure in an embraced portion of said body. N

4. In a therapeutic device, in combination, a
plurality of flexible members each having a plu-
rality of pockets formed therein and adapted to
be placed in embracing relation with portions of
the human body, inflatable bags in each of said

: pockets, fastening means carried on each of said

members for securing them in said embracing
relations, a mattress to support said patient,
means connecting said members to said mattress,
& plurality of feeder tubes connected to said bags
and extending into the body of said mattress
via said last-mentioned means, extensions on said
feeder tubes extending through one wall of said
mattress, and means connected to said extensions
for inflating and deflating said bags successively
for exerting in the embraced portions of said body
a series of waves of pressure.

5. The invention according to claim 4, in which
said mattress is comprised of a pneumatic core
having a plurality of openings extending there-
through, said core being covered by a fabric cas-
ing, and said feeder tubes extending from the
bottom of said core via said openings to said flex-
ible members.

6. In a therapeutic device, in combination, a
plurality of flexible members each having a plu-
rality of pockets formed therein, said members
comprising a torso embracing member and limb
embracing members adapted to be placed in em-

_ bracing relations with a patient’s forso and limbs,

70

73

inflatable bags in each of said pockets, fasten-
ing means carried on said members for securing
them in embracing relations with said torso and
said limbs, & mattress having a fabric casing, fiex-
ible means connecting said mattress to said cas-
ing, a plurality of feeder tubes connected to said
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inflatable bags and extending into the body of
said mattress via said last-mentioned means, ex-
tensions of said feeder tubes extending through
one wall of said casing, and meangs connected to
said extensions for inflating and deflating the
bags in said members Successively and in definite
time relation with each other for exerting in the
embraced torso and limbs series of waves of pres-
sure tending to accelerate the circulation of vein-
ous blood therein towards the heart. :

7. In a therapeutic device, in combination, g
plurality of flexible members each having a plu-
rality of pockets formed therein, said members
comprising a torsc embracing member, limb em-
bracing members adapted to be placed in em-
bracing relations with a patient’s torso and limbs,
inflatable bags in each of said pockets, each of
said bags having a feeder tube secured thereto,
a mattress having a fabric cover, fabrie tubular
members connecting said flexible members to said
casing, said feeder tubes bassing through said
tubular members and into the body of said mat-
tress and extending through the body of said
mattress to one side wall thereof, fastening means
carried by said members for securing the latter in
said embracing relationsg with said torso and said
limbs, and means connected to said feeder tubes
and adapted to inflate and deflate said bags in
said members, the periods of inflation and de-
flation being timed to exert in the embraced torso
and limbs series of waves of pressure tending to
systematically knead the tissues and thereby en-
hance the circulation of the lymphatic fluids
therein. )

8. In a therapeutic device, in combination, a
mattress having a fabric cover, a plurality of feed-
er tubes extending from one side of said mattress
along the bottom thereof within saiq casing, a
plurality of fabric members each having a plu-
rality of parallel pockets formed therein, said
members comprising a torso embracing member
and limb embracing members adapted to be
Placed in embracing relation with a'patient’s torso
and limbs, inflatable bags in each of said pock-
ets, each of said bags having a branch feeder
tube connected thereto, said branch feeder tubes
extending into said mattress and being connected
to said feeder tubes, fastening means carried on
said members for securing them in said embrac-
ing relations with said torso and said limbs, and

. means connected to said feeder tubes and adapted
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‘to inflate and deflate said bags in said members,

the periods of inflation and deflation being timed
to exert in the embraced torso and limbs series
of waves of pressure tending to systematically
knead the tissues and stimulate the circulation
of veinous blood toward the heat.

9. In a therapeutic device, in combination, a
mattress having a fabric cover, a plurality of
feeder tubes extending from one side of said mat-
tress along the bottom thereof within said casing,
a plurality of fabric members each having a plu-
rality of parallel pockets formed therein, said
members comprising a torso embracing member
and arm and leg embracing members adapted to
be placed in embracing relations with a patient’s
torso and arms and legs, inflatable bags in each
of said pockets, each of said bags having a branch
feeder tube connected thereto, said branch feeder
tubes extending into said mattress at points nor-
mally above the patient’s right shoulder from the
right arm embracing member, above the patient’s
left shoulder from the left arm embracing mem-
ber, near the calf of the patient’s right leg from
the right leg embracing member, near the calf
of the patient’s left leg from the left leg embrac-
ing member, and between the patient’s left side
and left arm from the torso embracing member,
and being connected to said feeder tubes, fasten-
ing means mounted on said members for securing
them in said embracing relations with said torso
and said arms and legs, and means connected to
said feeder tubes and adapted to inflate and de-
flate said bags in said members, the periods of in-
flation and deflation being timed to exert in the
embraced torso and arms and legs series of waves
of pressure tending to systematically knead the
tissues and stimulate the circulation of veinous
blood toward the heart.

10. The invention according to claim 8, in
which said one side of said mattress is provided
with a flanged reinforcing member through which
said feeder tubes extend to a point outside of the
mattress.

11. The invention according to claim 9, in
which the mattress is formed of an inflatable rub-
ber core having a plurality of transverse openings
formed therein through which said branch feeder
tubes leading from said embracing members pass
from the top of the mattress to the bottom there-
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