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ABSTRACT OF THE DISCLOSURE 
Bed-side hydrotherapy equipment includes a mobile 

cabinet having separate sources of cold and hot liquid, 
and a remote portable sleeve compartment having trans 
parent flexible film walls and associated inflatable blad 
der means for expanding the compartment walls to main 
tain the internal volume of the compartment around a 
body member inserted and sealed water-tight in the com 
partment, together with connecting conduits with asso 
ciated valves so that liquid may be circulated through the 
compartment selectively from and to either of the sources. 
Aeration is provided to the compartment in cross flow 
relation to the liquid flow through the compartment to 
provide whirlpool effects. 

This invention relates to hydrotherapy equipment and 
more particularly to mobile equipment adapted for use at 
a patient's bedside as distinguished from immovable equip 
ment permanently installed in hydrotherapy tub rooms 
to which a patient has to be moved and which is thus 
unavailable to an immobilized patient, for example, one 
in leg traction who otherwise would benefit by hydro 
therapy as, for example, to an also injured arm. 
More particularly, the invention provides in conjunc 

tion with a mobile cabinet a remote portable sleeve con 
partment in which a portion, such as the whole or distal 
part of a leg or an arm of a human body may be isolated 
by water seals, such compartment being removably con 
nected to suitable flexible conduits forming a pair of 
closed liquid circulating systems which selectively in 
clude a source of warm liquid or a source of cold liquid, 
together with an associated pump and valve System Such 
that an operator may cut in one circuit or the other al 
ternatively at the control of the operator and at selected 
temperatures and flow rate. 
The device thus lends itself to thermal contrast bath 

as well as hypothermia and a variety of other treatments. 
Provision is also made for agitating the liquid circulat 

ing through the compartment so as to provide desired 
whirlpool effects. Suitable disconnects are included to per 
mit sterilization. Preferably, the compartment is con 
stituted in part of transparent film for observation pur 
poses and has inflatable bladder means for distending the 
compartment to maintain a proper internal volume in the 
perfusion chamber for circulation of the liquid. 
A typical embodiment of the invention is shown in the 

accompanying drawings wherein: 
FIG. 1 is a perspective view of the portable sleeve com 

partment before its attachment to a body seal cap, also 
shown in angular relation to the compartment for pur 
poses of clarity in FIG. 1; 

FIG. 2 is a view of the mobile cabinet, broken away 
to show internal parts; 

FIG. 3 is a schematic diagram of the flow system pro 
vided by the cabineted parts; 
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2. 
FIG. 4 is a cross-sectional view taken longitudinally 

through the portable sleeve; 
FIG. 5 is a cross-sectional view taken along the line 

5-5 of FIG. 4; and 
FIG. 6 is a sectional view of the compartment cap 

shown at the right in FIG. 1. 
Turning first to the mobile cabinet shown in FIG. 2, 

it comprises a wheeled carriage having a shelf 10 on 
which rest two covered tanks 12 and 14. 
Tank 12 is surrounded with cooling coils 16 connected 

to a refrigerator unit 18. 
Tank 14 is surrounded with an electric-resistance heater 

element 20. 
The bottom of tank 12 communicates through a con 

duit 22 with a two-way valve 24. Tank 14 communicates 
with the same valve 24 through a conduit 26. The outlet 
from valve 24 leads to a pump 27 through conduit 28 
and thence upwardly to a flow regulator 30 and a flexible 
out-flow tube 32. 

Valve 34 on the front top side of the cabinet is a re 
turn directional valve for fluid returning through flexible 
tube 36 so as to lead the fluid either by way of line 38 
to tank 12 or by Way of line 40 to tank 14 according to 
the hand setting of the valve. 
As shown schematically in FIG. 3, by setting valves 

24 and 34 either for left flow or right flow, pump 27 
causes flow of fluid from 12 through 22, 24, 28, 27, 30, 
32 and return through 36, 34, 38 to 12; or from 14 
through 26, 24, 28, 27, 30, 32 and return through 36, 
34, 40 to 14. 

In FIG. 2 there is also shown on a lower shelf an air 
pump 42 having a line leading upwardly to an outgo 
ing top rear air tube 44. Since as will hereinafter be de 
scribed air pumped through line 44 is returned through 
conduit 36 along with the liquid flow, it should be noted 
that the return conduits 38 and 40, as indicated in FIG. 
3, empty into tanks 12 and 14 at a level above the nor 
mal level of the liquid in the tanks. 
Now referring to FIGS. 1 and 4-6, the portable sleeve 

comprises a double wall collapsible tube 50 of transpar 
ent film material such as a sterilizable vinyl co-polymer 
and which is closed at its bottom end as shown in FIG. 
4 but is open at its top end. Its top end, however, is sealed 
to a rigid connector ring 52 between an O ring 53 and an 
external annular clamp member 54. 
The tube 50 has an inlet 55 that can be connected to 

tube 32 and an outlet 56, leading through the double 
walls of the tube, that can be connected to tube 36. 
The inner wall 57 of the tube is heat-sealed to the outer 
wall 58 of the tube along longitudinal seams 59 spaced 
circumferentially around the tube and terminating, as 
shown in FIG. 4, short of the ends of the tube at point 
60 to provide communication at the ends between the 
longitudinal cells formed between the walls. 
A hand pressure bulb 61 with a releasable one-way 

valve 62 is attached through the outer wall 58 of the 
tube so that the bladder formed between the double walls 
can be inflated to rigidify the structure after it has been 
positioned on the part to be treated. 

In addition, there is supported along the bottom of the 
tube from an air inlet 63 an internal rigid assembly com 
prising two opposite arcuate headers 64 and 65 connected 
by three spaced perforated rigid tubes 66. 
When the air tube 44 from the cabinet is connected to 

inlet 63, a flow of air in cross-flow relation to the liquid 
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flowing from inlet 55 to outlet 56 is provided to give agita 
tion to the liquid and provide whirlpool effects depend 
ing upon the relative rates of flow. The air exhausts with 
the outgoing liquid through outlet 56 and discharges as 
the liquid falls into the tank 12 or 14. 
The bag 50 is inserted, as for instance over a human 

arm, after the seal cap shown in FIGS. 1 and 6 has been 
previously positioned as, for example, around the biceps. 

Such cap 70 has a rigid annulus 72 provided with two 
external grooves 73 and 74. A rubber diaphragm 75 hav 
ing a central aperture surrounded by a circular sleeve 76 
is stretched drum-like over the ring 73 and secured there 
to by an O-spring or ring 77. Fitted over the diaphragmed 
ring is a water-proofed cloth cuff 78 which is clamped 
against a resilient O-ring 79 by an external clamp 80. 
As shown in FIG. 1, the ring 72 has pressure cooker type 

lugs 81 adapted to receive therebetween corresponding lugs 
83 on connector ring 52 of the tube 50 and then tube 50 
is twisted to provide a water-tight seal due to the presence 
of an intervening O-ring 84 as shown in FIG. 4. 
The outer end of cloth cuff 78 is slit and provided with 

any suitable type of slit-closing fastening means such, for 
example, as two opposed patches 85 and 86 of interlock 
ing disengageable stick cloth to strap the body member 
inserted through the sleeve 76. The cuff is important be 
cause it aids in preventing the rubber sleeve 76 from in 
verting itself if the pressure rises in the perfusion cham 
ber of tube 50. 

In operation, an arm, for example, is inserted through 
the cuff and sleeve 76 of the disconnected cap 70. The 
uninflated sleeve assembly is then passed over the arm 
and connected to the cap. Any further connections re 
quired are then made, the bladder inflated, the valves set 
and pump and air motor started. Upon completion of the 
treatment the bladder is defiated, the liquid drained, the 
parts disassembled and removed from the patient. 

Various instruments and switches are shown on the 
cabinet which can be provided to give control and visual 
indication of temperature of the liquids in the tanks 12 
and 14, the operation of the air blower 42, etc. For ex 
ample, the liquid in tank 12 may be at 60° F. and that in 
tank 14 may be regulated to a temperature between 90 
and 120 F. 

It is contemplated that the cap member 70 can be du 
plicated at the other end of the sleeve so that the com 
partment will isolate only part of a human limb, for exam 
ple, from above to below the knee or from above to below 
the elbow. 

By providing screw-threaded or other water-tight cou 
plings of a type known to the art, the parts of the cabinet 
may be dissassembled for sterilization purposes as sepa 
rate units; for example, the two tanks 12, 14, the assembly 
22, 24, 26, 28, the assembly 34, 38, 40, and the regulator 
valve 30 with or without the attached conduits 32 and 36. 
The sleeve 50 and cuff 70 may also be sterilized as sepa 
rate units as may be the air hose 44. 
There is thus provided a versatile device which can be 

used in the treatment of burns, contaminated wounds, open 
fractures, chronic osteomyelitis, stasis ulcers and derma 
toses, since various medications may be included in the 
circulating liquid. Among its assets are repeated ready 
alternation of warm and cool liquid and sterile environ 
ment for treatment all at bedside and without carrying 
the patient to stationary therapy equipment. 
What is claimed is: 
1. Portable hydrotherapy apparatus comprising: 
a pair of tanks for liquid, 
means for cooling liquid contained in one of said tanks, 
means for heating liquid contained in the other of said 

tanks, 
a hollow, elongated, water-tight perfusion compartment 

adapted to surround a portion of a human body in 
Serted into said compartment, 

a liquid inlet to said compartment, 
a liquid outlet from said compartment, 
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flexible conduits and valve means contained in said 
conduits for connecting said inlet and outlet selec 
tively to each of said tanks to establish separate cir 
cuits for the circulation of liquid from each of said 
tanks through said compartment and returning to 
the same tank, and 

a pump in the conduit leading to said inlet for circulat 
ing liquid through said compartment successively 
from and to each of said tanks depending upon the 
Setting of said valve means. 

2. Apparatus as claimed in claim 1 wherein the liquid 
inlet is at one end of said compartment and the liquid 
outlet is at the other end of said compartment. 

3. Apparatus as claimed in claim having in addition 
means for pumping air into said compartment in cross 
flow relation to the flow of liquid through said compart 
ment and thence exhausting from said compartment with 
said liquid into the tank then included in the circuit. 

4. Apparatus as claimed in claim 3, wherein the means 
for pumping air into said compartment includes a per 
forated rigid tube extending longitudinally within said 
compartment. 

5. Portable hydrotherapy apparatus comprising: 
a tankfor liquid, 
means for heating liquid contained in said tank, 
a hollow, elongated water-tight perfusion compartment 

adapted to Surround a portion of a human body in 
serted into said compartment, 

a liquid inlet to said compartment, 
a liquid outlet from said compartment, 
flexible conduits and valve means contained in said con 

duits for placing said inlet and outlet in communica 
tion with said tank for circulation of liquid from 
said tank through said compartment and returning to 
said tank, 

a pump in the conduit leading to said inlet, and 
means for pumping air into said compartment in cross 

flow relation to the flow of liquid through said com 
partment and thence exhausting from said compart 
ment with said liquid into said tank. 

6. Portable hydrotherapy equipment comprising: 
an elongated sleeve having a collapsible outer tubular 

wall made of flexible, transparent material, 
a liquid inlet and a liquid outlet adjacent opposite ends 

of said sleeve, 
means for sealing said sleeve around and in water 

tight relation to a human body portion inserted into 
said sleeve, 

inflatable bladder means attached to the inside of the 
outer wall of said tubular sleeve for moving the out 
er wall of the sleeve when the bladder means is in 
flated to radially expanded position to maintain the 
volume of the chamber in which said body portion 
has been inserted at its maximum for circulation of 
liquid flowing through said sleeve from said inlet to 
said outlet, and 

means for inflating and deflating said bladder means. 
7. Equipment as claimed in claim 6 having, in addi 

tion, a perforated tube extending longitudinally within 
said sleeve, and 

a second inlet connected to said perforated tube for 
blowing air through perforations in said perforated 
tube into said sleeve for exhaustion with a liquid 
flowing out through said outlet. 

8. Equipment as claimed in claim 6 in which the blad 
der means is formed by an inner tubular member of flex 
ible Inaterial sealed at its ends and along parallel spaced 
longitudinal lines to the inside of the outer wall of said 
tubular sleeve, leaving unsealed portions along said lines 
to provide communication between the resulting circum 
ferentially adjacent longitudinally extending bladder cells. 

9. Portable hydrotherapy equipment comprising, 
an elongated sleeve having a tubular wall made of trans 
parent material, 
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a liquid inlet and a liquid outlet to and from said 
sleeve, 

means for sealing said sleeve around and in water-tight 
relation to a human body portion inserted into said 
sleeve, 

a perforated tube extending longitudinally within said 
sleeve, and - 

a second inlet connected to said perforated tube for 
flowing air through perforations in said perforated 
tube into said sleeve for exhaustion with the liquid 
flowing out through said outlet. 

10. Equipment as claimed in claim 6 wherein the seal 
ing means includes a tubular flanged circular rubber dia 
phragm adapted to snugly grip the inserted body mem 
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ber and means external to said diaphragm for strapping 
the sleeve to the body portion. 
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