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PATENT OFFICE.

JOSHUA ROSETT, OF NEW YORK, N, Y.

THERAPEUTIC DEVICE.

Application filed December 9, 1925. Serial No. 74,265.

This invention relates to therapeutic de-
vices and particularly to a device for assist-
ing in the circulation of the bigod or for
massaging the human body.

The general object of the invention is to
provide means for relieving to a certain ex-
tent the work of the heart, where such relief
is necessary, by propelling the venous blood
of the body surface trom the limbs and from
the trunk toward the heart; and also for in-
creasing the general nutrition of the body,
in cases where this is desirable, by a system-
atic kueading of the tissues and consequent
enhancement of circulation of the fluids in
the lymphatic spaces.

(3¢nerally speaking, the device comprises
what may be considered a pneumatic suit or
garment adapted to be applied to the trunk
and limbs of the patient. This pneumatic
suit: comprises or has embodied 1n it, col-
lapsible transverse or circumferential tubes
to which air under pressure may be admit-
ted, in such a manner as to inflate the tubes
one after another in groups so as to cause the
garment to exert waves of pressure from the
extremities of the limbs and from the lower
portion of the trunk of the patient towards
the region of the heart. The compressed air
for operating the garment may be supplied
from any ‘snitable source, through a valve
meclianism which is preferably automati-
cally operated and serves to admit the com-
pressed air to and allow it to escape from
the tubes of the garment in proper sequence
in all of the groups of such tubes. For con-
venience in handling the garment and apply-
ing it to a patient, it is preferably divided
into a plurality of sections surrounding the
trunk and limbs of the patient. There are
preferably four eof such sections, two of
which respectively surround the arms of the
patient; one of which surrounds the trunk
and one leg of the patient, and the -other of
which surrounds the other leg of the patient.
In each of these sections the transverse col-
lapsible tubes are arranged in groups; and
corresponding transverse tubes of the vari-
ous groups are simultaneously inflated and
deflated so as to cause said tubes to exert
waves of pressure as hereinbefore mentioned.
The compressed air for inflating the trans-
verse tubes is preferably supplied to them
through longitudinal tubes, that is, tubes ex-

tending longitudinally of the body of the
patient and projecting beyond his shoulders
and head. When the garment is made with

four sections, as above described, four sets -

of such longitudinal tubes are preferably
provided, and in each such set of longitudi-
nal tubes, there is one tube extending to and
connected with all of the corresponding
transverse tubes in each group of transverse
tubes in that section. For example, if (as in
the garment hereinafter described) there are
seven transverse tubes in each group, there
will be seven longitudinal tubes leading to
cach section of the garment; and, if there are
four sections of the garment, there will be
four such groups of seven longitudinal tubes.
For convenience, the corresponding longi-
tudinal tubes leading to the four sections of
the garment may be connected together so
that they will be simultaneously supplied
with compressed air; the number of tubes

-through which the compressed air is sup-

plied from the source to the garment being
thus reduced to the number of transverse
tubes in the groups of such tubes, that is,
seven in the case of the garment hereinafter
described. '

80

70
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The suit or garment comprising the pres- -

ent invention may be made of any suitable,
material and may be designed in many dif-
ferent ways without departing from the
spirit- of the invention. In practice, it has
been found that such a garment may advan-
tageously be made of a fine air-tight textile
fabric such as rubberized silk or cotton.
Such material provides tubes which are read-
ily inflated and deflated, and being substan-
tially inelastic insures that the tubes will,
when inflated, exert the desired pressure
upon the surface of the body of the patient.

The invention will be understood from the
following description of a preferred embodi-
ment thereof, illustrated in the accompany-
ing drawings, in which—

Figure 1 is a plan view, more or less dia-
grammatic in character, showing a garment
embodying the invention applied to a pa-
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tient, and connected with a suitable source of

compressed air;

Figure 2 is-an end elevation of a valve
mechanism for controlling the supply of
compressed air to the garment and the re-
lease of such air therefrom;
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- Figure 3 is a sectional elevation through
said valve mechanism on the line 3—3 of
Figure 4; o .

Figure 4 is a longitudinal sectional eleva-
tion through said valve mechanism on the
line 4—4 of Figure 3; T

Figure 5 is a plan view, somewhat dia-
grammatic in character, of the outside of a
garment spread out on a flat surface;

" Figure 5* is a section on an enlarged scale
on the line 5>—5® of Figure 5;

‘Figures 6 to 12 are diagrammatic plan
views showing how the corresponding trans-
verse tubes in the various sections of the
garment are related to their longitudinal
tubes, and how such assemblages of such
transverse and longitudinal tubes are related
to one another in the completed garment;

Figure 13 is a fragmentary view of a por-

tion of one of the sections of the. garment,
showing the relation between the transverse
and longitudinal tubes;
. Figure 14 is a diagrammatic sectional ele-
vation of that portion of the garment shown
in Figure 13, illustrating how the longitu-
dinal tubes may be arranged with reference
to the transverse tubes; '

- Figure 15 is a fragmentary side view of

the lower portion of a leg and foot of a pa-
tient, showing how certain of the transverse
tubes may be left unused, when the garment
is applied to a patient of short stature;
_ Figure 16 is a transverse sectional eleva-
tion through a transverse tube, a longitudi-
nal tube and a portion of the fastening de-
vice, illustrating the construction of the gar-
ment at these points; -

‘Figure 17 is a. fragmentaty sectional éleA

vation of one end of a transverse tube a
illustrating a hook forming part of the
fastening device; and . - . R

Figure 18 is a fragmentary view of a
union suit studded with buttons for use with
the garment under some conditions.

.The garment embodying the invention,
best illustrated as a whole in Figs. 1 and 5
of the drawings, comprises transverse tubes
a, longitudinal tubes b, cross tubes ¢, and
intake or coupling pipes d. As will be ap-
parent from Figure 5, the transverse tubes ¢
are arranged in four sections, viz, section
RA intended to be secured around the right
arm of the patient; section LA applicable

.to the left arm of the patient; section TRL

applicable to the trunk and right leg of the
patient; and section LL applicable to the

~ left leg of the patient. ‘In each of these sec-

" tions, the transverse tubes are arranged in

groups of seven so far as possible, and the
corresponding transverse tubes @ of the va-
rious groups are connected to a- correspond-
ing longitudinal tube b, of which there are
seven extending to each section of the gar-
ment. ~ These seven longitudinal tubes b,

'extending to the four sections of the gar-

1,608,339

ment, are connected to seven corresponding
cross tubes ¢, each of which is provided with
a coupling pipe-d. In order to indicate
"graphically how the transverse tubes a,
Tongitudinal tubes b, cross tubes ¢ and cou-
pling pipes d are related, numerals 1 to (f
are used in Figures 5, 13 and 14 of the draw-
ings, to indicate that those tubes and pipes
bearing the same numeral are connected to
one another. For example, in each section
of the garment, all of the transverse tubes a
bearing the numeral 7 communicate with a
longitudinal tube b bearing the numeral 7;
and all four of such longitudinal tubes com-

municate with a cross tube ¢ bearing the.

numeral 7, which communicates with a cou-
pling pipe & bearing the numeral 7. Fig-
ures 6 to 12 show diagrammatically how the
various Sets of tubes making up the gar-
ment may be made so that when superim-
posed one upon another, with the cross tubes
¢ and the longitudinal tubes & directly on
top of one another, the transverse tubes a
will be arranged in slightly overlapping re-
_lation as shown in Figure 5. That is, Fig-

70
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ure 6 shows all of the tubes @, b and ¢, and

the coupling pipe d bearing the numeral 1;
- Figure 7 shows all of the tubes a, b and ¢,
and the coupling pipe. d, bearing the nu-
meral 2; Figure 8 shows all of the tubes
a, b, and ¢, and the coupling pipe d, bearing
.the numeral’ 3, etc. However, of course, it
.is to be understood that the number of tranc-

verse tubes in a group may be fixed at some.

npumber other than seven, for example, six
or eight, without departing from:the prin-
" ciple 1involved. , . ' ,

. Having thus explained -the theory upon

95

100

which a garment embodying -the invention

~may be. constructed, the detailed construc-

tion of the particular garment illustrated in-

105

the accompanying drawings will now be ex- -
plained. As hereinbefore stated, the vari- = -
ous tubes may conveniently be made of rub- -

berized silk or cotton. As best shown in’

' Figure 16,-the transverse tubes a of such
material may be made by folding a strip

110

thereof longitudinall¥ and then folding over. '
I

and cementing one free edge thereof mpon
the other, as shown at 17 in that figure.
The ends of said tubes may also be closed in
a similar manner. The tubes b and ¢ may
be constructed in the same way, or as illus-
trated in Figure 5%, which shows the edges
of the fabric overlapped and cemented
along one side as indicated at 19, instead of
along the edge of such tubes.
Communication between the transverse
tubes ¢ and. the longitudinal tubes 5, and
between the longitudinal tubes & and the
cross tubes ¢, and between the cross tubes
¢ and the coupling pipes d may be readily
effected by means-of metal eyelets as shown
in Figure 16. In this figure, the flange end
sleeve portion of the eyelet is shown at 20

115
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and the ring portion thereof at 21, these
parts being crimped together in a well-
known manner with the fabric of: the ad-
jacent walls of the tubes a and b between
them. The fabric of the tubes is pierced
for the reception of the eyelets, and the
eyelets are inserted and crimped, before the
edges of the fabric are cemented together
at 17 or 19 (Figures 16 and 5*) to form
the tubes. Other methods, however, of pro-
viding communication between tubes @ and
b, b and ¢, and ¢ and ¢ may be used, the
particular one just described being merely
illustrative of a construction that has been
found satisfactory.

In order to provide for the securing of

- the transverse tubes @ around the trunk and

20

30

40

limbs of the patient, adjustable means must.

be provided for securing the ends of these
tubes together. Obviously, various forms
of such securing means may be employed.
In the garment illustrated in the drawings,
this means comprises a hook 24 secured by
an eleyet 25, or in any other suitable man-
ner, to one end of each tube a; and a series

“of eyelets 26, which' may be incerted in a

fabric strip 27 secured by cement at its
edges 28 to the outside of the transverse

tube @, as best shown in Figures 5, 16 and 17.

In making up the garment, it will be
found convenient to assemble the corre-
sponding transverse tubes a, longitudinal

‘tubes b, cross tubes ¢ and coupling tubes
'd as illustrated in Figures 6 to 12. After

the corresponding transverse tubes ¢ have
been thus secured to their lonyitudinal tubes
b at proper distances from the cross tubes
e, the sets of tubes shown in Figures 6 to
12 may be assémbled, to form the garment
shown in Figure 3, by superimposing the
cross tubes d and the longitudinal tubes 0.
'The ‘manner of superimposing these sets of
tubes is best shown in Figures 13 and 14,
which may . be considered as representing
one of arm sections RA of the garment. It
will be noted from Figures 13 and 14 that

. the transverse tubes a are in overlapping

50

60

65

relation. Tt will also be apparent from Fig-
ure 14, how the longitudinal tubes & are
arranged with reference to the transverse
tubes @. In order to maintain the proper
relation between the various sets of tubes
shown in Figures 6 to 12, after they are
assembled into the garment, the overlapping
edges of the transverse tubes @ are prefer-
ably cemented together for some. distance
each side of the longitudinal tubes @; and
the longitudinal tubes & are also. cemented
to one another at various points about mid-
way of their width. In order to further
assist in .holding the transverse tubes @ in
proper relation to one another, strips 30 of
fabric may be cemented to the tubes, on the
outer side thereof, as shown in Figure 5.
In this way, the four sections, RA, LA,

8

TRIL and LL of the garment are given suf-
ficient stability to permit their being han-
dled with ease. Inasmuch as not more than
two of the cross tubes ¢ and not more than
two longitudinal tubes & in each section
are inflated at any one time, as hereinafter
explained, no difficulty arises from the fact
that these tubes are cemented to one ancther.
In order to facilitate application of the
transverse tubes o to the feet and hands of
the patient, the last few of such tubes at
the end of each section of the garment, are
left free and uncemented to one another
along their edges, as shown in Figure 5 at
the ends of sections RA and TRL.

. Of course, it is desirable that the garment
be capable of us¢ with patients of different
stature. Persons of different statures, of
course, have different lengths of trunk and
arms and legs, which mesns that tall pa-
tients require the use of more transverse
tubes @ than short patients. For general
use, the garment must have sufficient trans-

verse tubes @ to be capable of use with a tall

person, that is, someone somewhat over 6 ft.
in height. The adjustment of such a gar-
ment to a short person is easily made, as far
as arms and legs are concerned, by closing
off with a clamp 35, as shown in Figure 15,
those transverse tubes ¢ which are located

70

75

80

85

20

A}

beyond the end of the arms and legs, thereby |

leaving these transverse tubes inactive. Ad-
justments for different lengths of trunk are
also easily made by designing the trunk por-
tion of the garment, that is, the upper por-

tion of the section TRI. so as to fit a short

person, say one about § ft. 3 in. tall, and by
using for the lower part of the trunk of a
tall person, one or more of the transverse
tubes ¢ which form the upper parts of the
thigh sections of the garment when it is

100

108

applied to a short person. The manner in -

which the trunk portion of the garment is
thus lengthened for tall persons will be ap-
parent from Figure 5, in which the upper
three transverse tubes @’ in the section TRT.
are provided with eyelets 26” which may be
engaged by the hooks 24 on the ends of the
three upper transverse tubes a’” in the secc-
tion LI, thercby in effect combining the
three upper tubes in each leg section of the
garment into three tubes capable of sur-
rounding the trunk of the patient. The
three upper transverse tubes in the section
I.L are provided with auxiliary hooks 24",
which are adapted to engage the eyelets 26

110

115

120

on the tubes &’ of the section TRI., when "

these tubes are used around the trunk of the
patient instead of around his thighs. Thus,
with tall patients as many of the upper
thigh tubes ¢’ and @’/ as may be necessary

are converted into tubes capable of sur- -

rounding the trunk of the patient.
With the aid of Figures 1 to 4.-one means
for supplying compressed air to the gar-

130
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 the distributing valve V. The construction
of this distributing valve.V is shown in Fig-

40

R

“ment for tht’}g'opéf use thereof will now: be

described. . s means. may take many
forms and the one hereinafter described is
to be considered-as merely illustrative. "As
has been hereinbefore = mentioned, = com-
pressed air at suitable pressure must be sup-
plied: to and" relieved from. the couplin
ipes d one after another, so as inflate an
Seﬂate the seven transverse tubes one after
another in the various sections of the gar-
ment. It is desirable that the expansion of
each transverse tube @ shall take place be-

fore the preceding transverse tube @ has be--
gun to collapse, and as soon as the expansion .
of a tube has been accomplished the air -
_in the

'Ereceding adjacent transverse tube

should be promptly released. This method

of inflating. and deflating the transverse

‘tubes a, is accomplished by the apparatus

which will now be explained.

Referring to Figure 1, the ({)atie%t i§ shown
with the gar-

as lying upon a table or bed
ment properly applied. When so arranged,
the cross tubes ¢ are beyond the head of the
patient, and the coupling tubes d are in po-
sition to be attached -to pipes or tubes 40
leading to a distributing valve V which will
be hereinafte* described. A supply of com-

- pressed air may be obtained from any suit-

able pump slnot shown), from which 1t may
gass through 'a pipe 42 to a storage tank T,
rom

which it may pass through a pipe 44 to

ures 2, 3 and 4. - As shown in those figures
said valve comprises a casing composed o
ends 50 a1id 51, substantially eircular in shape
but provided ‘with -feet 52-and 53, said ends
being ‘bolted to a éylindrical shell 55 by
means of bolts 56. These seven pipes 40,
communicate with openings in the shell 5
spaced at equal angular distances around
the circumference of said shell as best shown

_in Figure 8. The pipe 44 leading to the

50

air storage tank T also communicates with -

an opening in the shell 55 but at a point lon-
gitudinally at some distance from the open-
ings with which the pipes 40 communicate.

Within the casing formed by the end mem-
‘bers 50 and 51 and the shell 55, is a rotat-

ing valve member, the shaft 58 of which is

“journaled in the end members 50 and 51
- Said shaft 58 carries a pulley 59 by which

it may be rotated by hand or any suitable
source of power not shown.  As best shown
in Figure 4, the rotating. member of. the
valve is grooved as indicated at 61 opposite
the point where the pipe 44 communicates
with the casing.” Communicating with this

groove 61, is a longitudinally extending.

cavity-62 in the cylindrical face of that por-
tion of ‘the rotating valve member which 1s
opposite the points at' which the pipes 40
communicate with the - valve casing. This
portion of the rotating valve member is also

L0088

‘provide’d. with a éii;cumférehtialiy extending -

cavity 65, from -which extends an exhaust .

passage formed by the radial hold 66, and

‘the axial hold 68 in_the rotating valve mem- -
ber. The length of the cavities 62 and 65 70

on the circumference of the rotating valve - :

- meémber will be. apparent from Figure 3. -
“From this figure it will be evident that the .

cavity 62 is capable of spanning the distance -

between the two adjacent pipes 40, thereby 75
.insuring that compressed air from the pip

‘44 will'be admitted to a pipe 40 before said
supply of compressed air is cut off from the

¥r_ew_ou's-pipe 40. It will also be apgarent‘f S

rom Figure 3, that the cavity 65 is o

haust from each pipe 40 soon after com- -
pressed air has been admitted to the succeed-
ing pipe 40. Assuming that the rotating

ortion of the valve revolves in the direction 8 - -
indicated by the arrow in Figure 8, it will'

be apparent that compressed air will be ad-
mitted by this valve mechanism successively.
to the Flpes 40 and will be allowed to ex--
haust th

inflation and deflation of the transverse -

erefrom, so as'to cause the desired 90

I ‘ ag the ¢ suffi- 80
cient length so that it will permit air toex- - -~

g

tubes @ which are in communication with

said pipes-40 through the longitudinal tubes™

b, cross tubes ¢ and coupling pipes d. -In

the operation of the device, the rotating 95 -

member of the valve mechanism V may be
driven at any desired speed depending upon
the rate at which it is desired to apply -
waves of pressure to the surface of the body

of the patient. For example, the rotating 100

member of the valve may be driven at a rate
of from 15 to 20 revolutions per minute.
The manner in which the

rment is ap- = -

lied to a patient will be obvious. After - -

eing spread out upon a table or bed, with 105

the side opposite to that shown in Figure 8
uppermost, the patient is placed thereon and
the various transverse 'tuge_s a are fastened.
around his trunk; legs and arms, by means of -

the hooks 24 and eyelets 26. “Adjustment.to 110

make the garment fit the particular patient
being treated may be made in thé manner
hereinbefore described; and any transverse
tubes @ at the ends of the various sections

of the garment which are not in use, mdy s

be rendered inoperative by means of clamps
85, as shown in’ Figure 15. - Compressed air
may then bé supplied to the garment under
the control of the valve V, and the treat-
ment of the p
long as it is thought desirable. When used
for the kneading of the tissues of the body,

‘the effect of the garment is preferably en- -

hanced by clothing the patient with a union-
suit 70 studded on the inside with
buttons 71, as shown in Figure 18, the gar-

ment being then applied over this suit. -

Tt will be noted that the comfort of the. . .
patient during. treatment is prompted by - -
the fact that, although he is almost com- 130

atient may be continued as 120

added 125 _
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- pletely encased in the garment, he is never-
theless free to move his arms and legs and
even his body to a considerable extent, be-
cause the longitudinal tubes b through which
the compressed air is supplied and exhaust-
ed extend upwardly over the chest and
shoulders of the patient, and being flexible
‘do not prevent his movement. : :
It is, of course, to be understood that the
embodiment of the invention herein de-
scribed is merely illustrative and that it may

be modified in many respects without de-

‘ gartin from the spirit of the invention as

15

20

26

20

35

40

Tt

- 50

efined in the claims hereto appended.

What is claimed is: '

1. In a therapeutic device adapted to be
applied to the body of a patient, a garment
‘containing transverse collapsible inelastic
tubes adapted to surround the body, and
raeans for repeatedly inflating and deflating
said tubes one after another so as to cause
them to exert waves of pressure upon the
surface of the body from the extremities to-
ward the upper part of the chest.

2. In a therapeutic device adapted to be
applied to the body of a patient, a garment
contzining groups of transverse collapsible
inelastic tubes adapted to surround the body,
and means for successively inflating and de-
fiating the tubes in each group one after
another so as to cause them to exert waves
of pressure upon the surface of the body
from the extremities toward the upper part
of the chest. :

3. In a therapeutic device adapted to be
applied to the body of a patient, a- garment
centaining a plurality of collapsible in-
elastic tubes, means for securing each tube
around the body of‘the patient, longitudinal-
ly extending tubes connected to said trans-
verge tubes, and means for temporarily in-
flating said transverse tubes one after an-
other through a medium under pressure sup-
plied through. said longitudinal tubes.
~ 4. In a therapeutic device adapted to be.
applied to the body of a patient, a garment
containing transverse collapsible inelastic
tubes adapted to surround the body and ar-
ranged in a plurality of sections which sur-
round various parts of the body, and means
for repeatedly inflating and, deflating said
tubes one after another in each of said sec-
-tions. C

5. In a therapeutic device adapted to be
applied to the body of a patient, transverse
collapsibie inelastic tubes adapted to sur-

‘adapted to surround the trunk of the
tient, certain of which are adapted to-sur-

&

round the body and arranged in a plurality
of sections surrounding the trunk and limbs
of the patient, the tubes in each section being

arranged in groups, and means for inflating

and deflating the corresponding tubes of the
various groups one after another so as to
canse said tubes to exert waves of pressure
upon the surfaces of the trunk and limbs of
the patient from the extremities toward the
upper part of the chest.

6. In a therapeutic device adapted to be |

applied to the body of a patient, transverse
collapsible tubes arranged in groups and
adapted to surround the trunk and limbs of
the patient, longitudinal tubes connected

70

to corresponding transverse tubes in said

groups, and means for temporarily furnish-
ing compressed air through said longitudi-
nal tubes to said transverse tubes, whereby

‘the latter are inflated and deflated one after

another in the several groups.
applied to the body of a patient, transverse
collapsible tubes arranged in a plurality of
sections surrounding various parts of the
bedy, the transverse tubes in each section be-
ing arranged in groups, longitudinal tubes
connected to corresponding transverse tubes
in the groups of each section, and means
for temporarily furnishing compressed air

6

7. In a therapeutic device adapie& to be -

through said longitudinal tubes to said

transverse tubes one after another, whereby
the tubes of each group are inflated and de-
flated one after another so as to cause them

to exert waves of pressure upon the sur-

face of the body.

8. In a therapeutic device adapted to be
applied to the body of a patient, a garment
containing transverse collapsible tubes, cer-
tain of which are adapted to surround the
arms of the patient, certain of which are
pa-

round the legs of the patient, and certain of
which may be united so as to surround the
trunk and may be used separately so as to
surround the legs of the patient; and means
for inflating and deflating said tubes one
after another in groups so_as to cause them
to exert waves of pressuré upon the surface
of the body in a direction from the extremi-
ties towards the upper part of the chest of
the patient.
In testimony whereof, I have afiixed my
signature to this specification. '
JOSHUA ROSETT.
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