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James L. May, Tallahassee, Fia., assignor of fifty per-
cent to William E. Westcott, Tallahassee, Fia.
Filed Feb. 6, 1961, Ser. No. 87,229
14 Ciaims. {CL 128-—-25)

This invention relates to improvements in therapeutic
tables.

The primary object of this invention is the provision of
an exercising and traction table that will aid in recovery
from diseases and illnesses such as polio, muscular dys-
trophy, cerebral palsy, multiple sclerosis, bursitis, rheu-
matism, arthritis, spinal meningitis, congenital deformi-
ties, breaks, sprains and others, wherein mechanical
movement of the exiremities is a prerequisite or aid to
Tecovery.

A further object is the provision of a therapeutic table
having separable operable sections for independent move-
ment of the various extremities of the body.

A further object is the provision of a therapeutic table
having independently operable portions for exercising the
lower extremities of the body, which portions will provide
passive movements of flexion and extension in the knee
joint, preventing contractual deformities and maintaining
a2 range of moticn at this joint; and exercising of the
hip joint, providing hip flexion, hip extension, hip abduc-
tion, kip adduction, hip external rotation, and hip internal
rotation, thus aiding in stretching contractual deformities
and increasing the range of motion in the hip joint in all
planes of motion.

A further object is the provision of independently op-
erable sections for the upper extremities of the body, pro-
viding passive movements of flexion and extension in the
elbow joint, for stretching contractual deformities and
maintaining a range of motion at this joint; and providing
a passive exercise for the shoulder joint, including
shoulder abduction, shoulder adduction, shoulder internal
rotation, shoulder external rotation, shoulder flexion, and
shoulder extension, aiding in the stretching of contractual
deformities and the maintenance of the desired range
of motion in all planes at this joint.

Other objects and advantages will be apparent during
the course of the following detailed description, taken
in connection with the accompanying drawings, forming
a portion of this specification, and in which drawings:

FIG. 1 is a perspective view of the therapeutic table,
with portions thereof broken away.

FIG. 2 is a side elevation of the table.

FIG. 3 is a top plan view of the table, with portions
thereof broken away.

FIG. 4 is an enlarged longitudinal sectional view
through one of the arm supports, taken substantially on
the line 4—4 of FIG. 3.

FIG. 5 is a transverse sectionmal view through one of
the arm supports taken substantially on the line 5—5 of
FIG. 4.

FIG. 6 is an enlarged longitudinal sectional view
. through one of the leg supports, taken substantially on
the line 6—6 of FIG. 3.

FIG. 7 is a transverse sectional view of one of the
leg supports, taken substantially on the line 7—7 of
FIG. 6.

FIG. 8 is a fragmentary plan view of a portion cf one of
the leg supports, taken substantially on the line 8—8 of
FIG. 6.

FIG. 9 is a schematic diagram of the electrical circuit.

FIG. 10 is a schematic diagram of the hydraulic sys-
tem.

In the drawings, wherein for the purpose of illustration
is shown a preferred form of the invention, and wherein
similar reference characters designate corresponding
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parts throughout the several views, the letter A may
generally designate the main frame of the therapeutic
table, the frame A supporting a torso support means B;
arm support means C, each of the arm support means
C having rotative means D, forearm lift means E, upper
arm lift means F, and arm extending means G; leg sup-
port means H having rotative means J, lift means K,
and extending means L; a hydraulic system M provided
for the operation of the various elements; and an elec-
trical control system N for the controlled operation of
the independently operable sections of the table.

The frame A preferably includes a base 12 having
mounted thereon upright supports 13, lateral supports
14 and longitudinal supports 15 for supporting the torso
support means B, arm support means C, leg suppoit
means H and the various mechanism of the table. Panels
16 may be provided upon the frame A for decorative
purposes. It is to be noted that such panels should be
applied in a manner so as not to interfere with move-
ment of the arm support means C and leg support means
H.

The torso support means B preferably includes a some-
what T-shaped plate 18 having a longitudinally extend-
ing portion 19 for supporting the main torso and a lat-
erally extending portion 19" for supporting the head and
shoulders. The torso support means B will be provided
on the uprights 13 at a height convenient to the patient
and the operator of the therapeutic table, with the arm
support means C and the leg support means H mounted
in juxtaposition thereto for receiving the upper and lower
extremities of the body.

An arm support means C is preferably provided to
each side of the torso support means B, in juxtaposition
thereto for receiving each of the arms of a patient. These
arm support means C are independently operable and, in
most instances, only one of the arm support means will
be operated at a given time. The structural characteris-
tics of each of the arm support means C are identical,
except for their hinged interconnection with the frame A,
one arm support means being designed to be extended to
the left side and the other to the right, and therefore only
one of the arm support means will be described, identical
reference characters being applied to the other.

Each of the arm support means C preferably includes
an arm supporting frame 20 and a first support 21 mov-
ably connected, as by means of a pin 22, to a bracket
23 mounted upon one of the uprights 13 of the frame A.
The left hand arm support means C will be movably
connected to a bracket 23 so that it can swing arcuately
outwardly to the left hand side of the table and the right
hand arm support means C movably connected to the
other bracket 23 so that it can swing arcuately outwardly
to the right hand side of the table. A hinged intercon-
nection 24 may be provided at the lowermost portion of
the support 21 for cooperating with the hinged movement
of the arm supporting frame 28 about the pin 22 pro-
viding a double hung framework for supporting the arm.

Mounted upon the first support 21 is an arm supporting
bracket 28. This arm supporting bracket 25 is movably
interconnected to the first support 21 as by pin 28, so that
the arm supporting bracket 25 may be arcuately rotated
from side to side with respect to the first support 21. The
uppermost portion of the arm supporting bracket 25 is
provided with a hinged interconnection 27 that cooperates
with the upper arm support means 28 so that the upper
arm support means 28 may be raised and lowered with
respect to the first support 21.

The upper arm support means 28 preferably includes a
U-shaped tubular cradle assembly 29 having extended leg
portions 30 and 31 and transversely extending braces
32 and 33. This upper arm support means 28 may, of
course, be suitably padded and provided with suitable
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straps for maintaining the upper arm in juxtaposition with
respect thereto, as is well known in the art. For the
purposes of clarity the same has been shown in its skele-
ton form.

Secured to the upper arm support means 28, and ex-
tending outwardly therefrom, is forearm support means
35. The forearm support means 35 preferably includes a
substantially U-shaped tubular cradle assembly 36 hav-
ing extended leg portions 37 and 38 and a transversely
extending brace 39. Rods 42 and 43 are secured to the
extended leg portions 37 and 38, respectively. These
rods 42 and 43 are movably connected to the extended
leg portions 37 and 38, as at 45 and are telescopically
received within the extended legs 36 and 31, respectively,
of the upper arm support means 28, so that the forearm
support means 35 may be extended or coniracted with re-
spect to the upper arm support means 28, dependent upon
the length of the arm of the person being treated. A
set screw 47 may be provided upon the upper arm sup-
port means 28 for locking the forearm support means
35 in the desired position with respect to the upper arm
support means 28. The forearm support means 35 may
be snitably padded and suitable straps for attachment of
the forearm and hand may be provided, as is well known
in the art.

A second support 48 is suspended from the bars 42
and 43, to beneath the forearm support means 35, for
supporting the lift means E for the forearm, as will be
subsequently described.

The rotative means D for the arm support means C
preferably includes the arm supporting bracket 25, mov-
ably interconnected to the first support 21, the pin 26
being provided substantially centrally of the arm support-
ing bracket 25, and a hydraulic cylinder 49 mounted with-
in the first support 21. 'The hydraulic cylinder 49 is
provided with an extended shaft 58 that is interconnected
to the bracket 25 to one side of the pin 26. It will
thus be seen that as the shaft 50 is reciprocated, in ac-
cordance to the direction of movement of the piston of
the hydraulic cylinder 49, that the bracket 25 will be
rocked from side to side, about pin 26 (as shown in
FIG. 5), thus providing rotational motion to the bracket
25 and to the upper arm supporting means 28 and fore-
arm supporting means 35 that are interconnected there-
to.

Inasmuch as the hydraulic cylinder 49 may be single
acting, as shown in the drawings, the same will be ca-
pable of exerting only a clockwise rotative force upon
the bracket 25, and there is therefore required to be some
means for rotating the bracket 25 in a counterclockwise
direction. 1In order to provide the counterclockwise rota-
tive effect T have provided a bracket 52 that is secured
to the shaft 5@, and @ spring 53 interconnected at one
end thereof to the bracket 52 and at the other end thereof
to the first support 21. This spring 53 exerts a compres-
sive force, so that when the cylinder 49 is actuated, exert-
ing a rotative force, and when the desired degree of move-
ment in a clockwise rotative direction has been reached,
a valve is opened to permit bleeding of the cylinder 49,
and the spring 53 will operate to exert a counterclock-
wise rotative force upon the arm supporting bracket 25.
Of course it is obvious that if a double acting cylinder
is used, the spring 53 bscomes unnecessary.

Forearm 1ift means E preferably includes a hydraulic
cylinder 55 mounted upon the second support 48 and
having a shaft 56 interconnected to the forearm support-
ing means 35; and a spring 57 is sccured at one end
thereof to the forearm supporting means 35 and at the
other end thereof to the second support 48. In the draw-
ings I have shown the cylinder 55 as being only a single
acting cylinder, so that the cylinder will act to arcuately
raise the forearm supporting means 35, with respect to
the upper arm supporting means 28, about the pivotal
axis 45 and, when the desired degree of lift has been
reached, the valve is open for the bleeding of the hydraulic

10

15

20

25

30

35

50

55

60

65

70

75

4

cylinder 55, and the compressive action of the spring 57
will serve to lower the forearm support means 35. It is
obvious that a double acting cylinder might be provided,
eliminating the necessity for the compressive spring 57.

The upper arm lift means F preferably includes a
double acting hydraulic cylinder 59 mounted within the
first support 21 and having a shaft 6% interconnected to
the upper arm support means 28. A double acting piston
is herein provided in order to insure sufficient power for
the raising and lowering of the upper arm supporting
means 28.

The arm extending means G preferably includes a
double acting hydraulic cylinder 62 that is secured at one
end thereof to the frame A, the cylinder 62 having a
shaft 63 that is secured to one side of the first support
21 as at 65. A double acting cylinder is herein provided
in view of the high degree of force that will be required
in order to extend and retract the entire arm supports.

It will be obvious that the rotative means D, lift means
E, lift means F, and extending means G may be operated
independently of one another for providing the desired
degree of motion to the shoulder and elbow joints.

This construction of the arm support means C pro-
vides: By means of lift means E, passive elbow flexion,
stretching contractures of the elbow extensor muscle
groups, including the musculature prime movers termed
the biceps brachii, the brachialis, and the brachjoradialus;
and passive elbow extension, stretching out the contrac-
tures of the elbow group (flexor), including the muscula-
ture of the friceps and anconeus. By means of lift means
F, flexion at the shoulder joint, bringing the arms up in
the anterior plane to the overhead position, for remedying
contractures of the shoulder extensor group, including the
anterior deltoid, conacobrachialis, and the long head of
the biceps to the 90 degree position, and from a 90 degree
position to 180 degree position (overhead) the serratus
anterior and upper and lower trapezius; and shoulder ex-
tension, serving to stretch out contractures of the shoul-
der flexors, aiding in treatment of the posterior deltoid
and latissimus muscles, with some remedial effect upon
the tenes major. By means of rotative means D, through
internal rotation provided by the cylinder 55, rotating
the arm in toward the body, stretching out the contrac-
tures of the external rotator group, primarily the sub-

5 scapularis muscles; and external rotation, providing rota-

tion of the arm away from the body, accomplished by the
compressive action of the spring 53, stretching out con-
tractures of the internal rotator group, primarily the infra-
spiratus and tenes minor muscles, and to a lesser degree
the supra spiratus. By means of extending means G,
shoulder abduction, by extension of the shaft 63, taking
the arm laterally away from the body, stretching the con-
tractures of the adductor group, affecting primarily the
supra-spiratus and the deltoid (primarily the middle fi-
bers); and shoulder adduction, by retraction of the shaft
63, bringing the arm laterally in toward the body, stretch-
ing contractures of the abductor group, principally the
pectoralis major, latissimus, and tenes major.

Various combinations of movement may be provided
to cause motion of the arm in virtually any plane desired
from simple internal or external rotation, elbow flexion
or elbow extension, as shown in the uppermost portion
of FIG. 3, or elbow flexion or extension, internal rotation
or external rotation, while in the position of shoulder ab-
duction, as shown in the lowermost portion of FIG. 3.
Shoulder adduction, flexion and extension may, of course,
be provided at any step, as desired.

A pair of leg support means H are preferably provided
at the end of the longitudinally extending portion of the
torso support means B in juxtaposition thereto for receiv-
ing each of the legs of a patient. These leg support means
H are independently operable and, in most instances, only
one of the leg support means will be operated at a given
time. The structural characteristics of each of the leg
support means H are identical, except for their hinged
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interconnection with the frame A, one leg suppcort means
being designed to be extended to the left side and the other
to the right, and therefore only one of the leg support
means will be described, identical reference characters be-
ing applied to the other.

Each of the leg support means H preferably includes
an elongated leg supporting frame 68 that is movably
connected, as by means of pin 78, to a bracket 72 that
is mounted upon one of the cross pieces 14 of the frame
A. The left-hand leg support means H will be movably
connected to a bracket 7% so that it can swing arcuately
outwardly to the left-hand side of the table and the right-
hand leg support means H movably connected to the other
bracket 72 so that it can swing arcuately outwardly to the
right-hand side of the table.

Each supporting frame 68 preferably includes a polyg-
onal channel member 74 having at one end thereof a
plate 75 that cooperates with and rests upon plate 77
of the bracket 72, providing longitudinal rigidity to the
brake supporting frame 68. The plate 78 is provided
with an ear 80 extending outwardly therefrom, for inter-
connection of the leg extending means L, as will be sub-
sequently described. A plate 82 is secured to the upper-
most portion of the channel member 74, extending for a
substantial length of the leg supporting frame 68, for co-
operation with the leg supporting cradle, as will be sub-
sequently described.

Mounted upon the leg supporting frame 68, and inter-
connected to the plate 75, is a vertically extending plate
84 to which is movably connected a leg supporting bracket
83, as by pin 86. Such construction is provided so that
the leg supporting bracket 85 may be arcuately rotated
from side to side with respect to the leg supporting frame
63. The uppermost portion of the leg supporting bracket
83 is provided with a hinged interconnection 87 that co-
operates with the upper leg support means 88-and-pro-
vides means for raising and lowering the upper leg sup-
port means 88 with respect to the leg supporting frame
68.

The upper leg support means 88 preferably includes a
U-shaped tubular cradle assembly 89 having extended leg
portions 80 and 91 and transversely extending braces 92
and 93. This upper leg support means 88 may, of course,
be suitably padded and provided with suitable straps.for

- maintaining the upper leg in juxtaposition with respect
thereto, as is well known in the art. For the purposes of
clarity, the same has been shown in its skeleton form.

Secured to the upper leg support means 88, and extend-
ing outwardly therefrom is lower leg support means 93.

“The lower leg support means 95 preferably includes a
substantially U-shaped cradle assembly -96 having exz-
tended leg portions 97 and 98 and transversely extending
brace portions 99, 189 and 1¢1. This lower leg support
means may be suitably padded and provided with a foot
support and straps for maintaining the leg in juxtaposi-
tion with respect thereto as is well known in the art.

A substantially U-shaped rod 184 having extended legs
106 and 107 and an interconnecting portion 108 extend-
ing between the legs 186 and 107 is mounted upon the
upper leg support means 88, the legs 166 and: 107 being
respectively received within the tubular extended legs
90 and 91 of the upper leg support means 88. Secured
to and interconnecting the rod 164 and the lower leg
supporting means 85 is a hinge means connection 119.
The telescopic Teception of the legs 166 and 187 within
the extended legs 99 and-91 of the upper leg support
means 88 permits extension of the lower leg support
means 95 with respect to the upper leg support means
88 so that the same may be adjusted according to the
length of the leg of the -person being treated. A. set
screw 112 may be provided upon the cradle 89 for lock-
ing the rod 104 in position. The hinged interconnection
116 is positioned to be placed beneath the knee of the

_person being treated, such hinge duplicating the hinged

action of the knee joint, so that upon hinged movement
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_of the upper leg support means 88 with respect to the

lower. leg support means 95, the knee joint will be exer-
cised, as will be subsequently described.

A skid 115 is mounted upon the cross brace 100 of the
Jower leg support means 95, which skid 115 rests upon
the plate 82 of the leg supporting frame 68 and maintains
the lower leg support means 95 in juxtaposition with re-
spect thereto.

Secured to the leg. supporting frame 68 and depending
downwardly therefrom is a support 117. This support
137 is positioned to swing with the leg supporting frame
68, and a hinged interconnection 118 may be provided
at the lowermost portion- thereof, for -cooperating with
the hinged movement of-the leg supporfing frame-68
about the pin 7@, providing a double hung framework for
supporting the leg.

The rotative means J for the leg support means -H
preferably includes a hydraulic cylinder 129 that is mount-
ed within the support 3117 and provided with an extended
shaft 122 that is interconnected to the bracket 85 adja-
cent one side of the pin 86. It will thus be seen as the
shaft 122 is reciprocated, in accordance to the direction
of movement of the piston of the hydraulic cylinder 120,
that the bracket 85 will be rocked from side to side, about
pin 86 (as shown in FIG. 7) thus providing rotational
movement to the bracket 85 and to the upper leg sup-
porting means 88 and lower leg supporting means 95
that are intercomnected thereto. The plate- 77 is pro-
vided with an arcuate slot 123 so that a rotative force
may be applied when the leg is extended in a position
away from the longitudinal axis of the table.

Inasmuch as the hydraulic cylinder 120 may be single
acting, as shown in the drawings, the same will be capable
of exerting only a counterclockwise rotative force upon
the bracket 85, and there is therefore required to be some
means for rotating the bracket 85 in a clockwise direc-
tion. In order to provide the clockwise rotative effect
I have provided a bracket 124 that is secured to the shaft
122, and a spring 126 interconnected at one end thereof
to the bracket 124 and at the other end thereof to.the
support 117. ‘'This spring 126 exerts a compressive force,
so that when the cylinder 126 is actuated, exerting a ro-
tative force, and when the desired degree of movement
in a counterclockwise rotative direction has been reached,
a valve is opened to permit bleeding of the cylinder 129,
and the spring 126 will operate to exert a clockwise-To-
tative force upon the leg supporting bracket 85. Of
course it is obvious that if a double acting cylinder is
used, the spring 126 become unnecessary.

Lift means K preferably includes a hydraulic cylinder
136 mounted upon the support 117 and having a shaft
131 interconnected to the upper leg support means-88.
The cylinder 136 is preferably double acting -inasmuch as
it must supply the entire force necessary for exercising
the knee joint. Upon actuation of the cylinder 139, an
extension of the shaft 131 therefrom, the upper leg sup-
port means 88 will be raised, raising the hinged -inter-
connection thereto of the lower leg support means 95,
thus raising the end of the lower leg support means ad-
jacent the knee of the person being exercised, the skid
115 sliding. along the plate 82 and supporting. the other
end of the lower leg support means adjacent the foot of
the person being exercised.

The leg estending means L preferably includes a hydrau-
lic cylinder 135 that is secured at one end thereof to the
frame A, the cylinder 135 having a shaft- 136 that is se-
cured to the ear 8¢ of the plate 75, as at 138. 1In the
drawings I have shown the cylinder 135 as being only a
single acting cylinder, so that the cylinder will act to
arcuately move the leg support means H outwardly
from the longitudinal axis of the table. In order to ar-
cuately move the leg support means H back toward the
longitudinal axis of the table I have provided a spring

149 that is connected at one end .thereof to the frame

A, and at the other end thereof to one side of the ear
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80. Thus, the cylinder 136 is actuated to arcuately move
the leg support means H outwardly from the longitudinal
axis of the table unti] the desired angle of movement has
been reached, whereupon a valve is opened for the bleed-
ing of the hydraulic cylinder 135, and the compressive
action of the spring 140 will serve to move the leg sup-
port means H back toward the longitudinal axis of the
table. It-is obvious that a double acting cylinder might
be provided, eliminating the necessity for the compressive
spring 140.

1t will be obvious that the rotative means J, lift means
K and extending means L may be operated independently
of one another for providing the desired degree of mo-
tion to the hip and knee joints.

This construction of the leg support means H provides:
By means of the rotative means J, through external ro-
tation provided by the cylinder 124, rotation of the leg
in an outward direction, stretching out the contractures
of the internal rotator group, primarily the musculature
including the piriformis, obturator internus and externus,
gemellus superior and inferior, and the quadratus femoris;
and internal rotation, providing rotation of the leg in
toward the body, accomplished by the compressive action
of the spring 126, stretching out contractures of the ex-
ternal rotator musculature including the tensor fascia
lata and the gluteus minimus. By means of the lift means
. K, passive knee flexion, stretching contractures of the
knee extensor muscle groups, including the musculature
prime movers termed the vastus medialis, vastus interme-
dials, vastus laterajus, and rectus fermoris (quadraceps);
and passive knee extension, stretching out the contractures
of the flexor muscle groups including the musculature of
the biceps femoris, semitendonosis, and semimembranous
(hamstring group}. By means of extending means L,
hip abduction, by extension .of the shaft 136, taking the
leg laterally away from the longitudinal axis of the table,
stretching the contractures of the hip abductor group, ef-
fecting primarily the gluteus medius; and hip adduction
by compressive action of the spring 148, bringing the leg
laterally inward toward the longitudinal axis of the table,
stretching contractures of the adductor group, principally
the adductor magnus, adductor longus, brevis pectinius,
and the gracilis.

Various combinations of movement may be provided
to cause motion of the leg in virtually any plane desired
from simple internal or external rotation, knee flexion or
knee extension, as shown in FIG. 2, or knee flexion or
extension, internal rotation or external rotation, while in
the position of either hip abduction or adduction. Hip
adduction, flexion and extension may, of course, be pro-
vided at any step as desired.

The hydraulic system M preferably includes the hy-
draulic cylinders 49, 55, 59, and 62 of the arm support
means, hydraulic cylinders 120, 13¢ and 135 of the leg
support means, various valves for the actuation of these
cylinders, a manifold 145, and a pump 146. For pur-
poses of clarity in the description of the hydraulic sys-
tem, and in FIG. 10 only, the various hydraulic cylinders
effecting movement of the left arm and left leg will be
given a prime connotation.

The hydraulic pump 146 is reversibly driven by the
electric motor 147, conduits 15¢ and 151 leading from
the pump 146 to the manifold 145.

Conduit 155 leads from the manifold 145 for supply-
. ing hydraulic pressure to the cylinders 49 and 49’. The
conduit 155 is “teed” into conduit 156 leading to hy-
draulic cylinder 49 and conduit 157 leading to hydraulic
cylinder 49’. A valve 169 is provided in conduit 156 and
--a valve 161 provided in conduit 157 so that the hy-
draulic cylinders 49 and 49’ may be independently
operated.

Conduit 165 is provided leading from the manifold
145 and provides hydraulic pressure to the cylinders 55,
55, 120, 120, 135 and 135’. Conduits 167 and 168
are “teed” into the conduit 165 for providing hydraulic
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pressure to the cylinders 55 and 55’, respectively, a valve
170 being provided in the conduit 167 and a valve 171
being provided in the conduit 168, for selective operation
of the hydraulic cylinders 55 and 55'.

Conduits 175 and 176, leading from the manifold 145
provide hydraulic pressure to the double acting cylinders
59, 59°, 62, 62, 130 and 139’. Conduits 177 and 178
are “teed” into the conduit 175, providing one conduit
leading to each of the double acting cylinders 59 and
59, respectively, and conduits 188 and 181 are “teed”
into the conduit 176, providing a conduit leading to the
other port of each of the cylinders 59 and 59’, respec-
tively. Valves 184, 185, 186 and 187 are provided in
the conduits 177, 178, 180, and 181, respectively, for
independent control of the flow of fluid therethrough.

Conduits 199 and 191 are “teed” into the conduit 175,
for supplying hydraulic fluid to one of the ports of each
of the cylinders 62 and 62/, respectively. Conduits 193
and 194 are “teed” into conduit 176, leading to the other
port of each of the cylinders 62 and 62’, respectively.
Valves 197, 198, 199 and 266 are provided in the con-
duits 190, 191, 193 and 194, respectively, for selective
control of hydraulic fluid to the cylinders 62 and 62,

Conduits 284 and 265 are “teed” into the conduit 165,
leading to hydraulic cylinders 126 and 126, respectively.
Valves 207 and 268 are provided in the conduits 204 and
205, respectively, for selective feeding of hydraulic fluid
to the cylinders 126 and 12¢’.

Condunits 216 and 211 are “teed” into conduits 175
and 176, respectively, providing reversible feeding of hy-
draulic fluid to the double acting cylinders 138 and 131.
Conduits 214 and 215 are “teed” into the conduit 210
for feeding hydraulic fluid to one of the ports of each
of the cylinders 13¢ and 136', respectively. Valves 217
and 218 are provided in conduits 214 and 215, respec-
tively, for selective feeding of hydraulic fluid to the port
of each hydraulic cylinder with which the particular con-
duit interconnects. Conduits 220 and 221 are “teed”
into the conduit 211 for feeding hydraulic fluid to one
of the ports of each of the hydraulic cylinders 13¢ and
130, respectively. Valves 222 and 223 are provided in
conduits 220 and 221, respectively, for selective feeding
of hydraulic fluid to these cylinders.

Conduits 225 and 226 are “teed” into the line 165 for
feeding hydraulic fluid to the cylinders 135 and 135, re-
spectively. Valves 228 and 230 are provided in the con-
duits 225 and 226, respectively, for selective control of
hydraulic fluid to the cylinders 135 and 135’.

The electrical control system N preferably includes a
switch 231, which controls the actuation of hydraulic
cylinders 49 and 49’; switch 232 that controls the actua-
tion of hydraulic cylinders 55, 55°, 120, 12¢’, 135 and
135’; and reversing switch 234 that controls the actua-
tion of the double acting hydraulic cylinders 59, 59, 62,
62', 130 and 130¢". Solenoid valves 237, 238, 23% and
240 are provided in the manifold 145 for controlling the
flow of hydraulic fluid through the conduits 155, 165,
175 and 176, respectively. Each of the single acting
hydraulic cylinders, 49, 49’, 55, 55, 120, 12¢’, 135 and
135" are provided with solenoid valves therein (not
shown) as is well known in the art for such single acting
cylinders. Lines 242 and 243 are provided for conduct-
ing electrical current to the circuitry.

Switch 231 includes blades 245 and 246 connected to
the lines 242 and 243, respectively, and contact points
248, 249, 250 and 251. Assuming that it is now desired
to actuate cylinder 49, for internal rotation of the right
shoulder joint, valve 16@ is manually opened and switch
231 is closed so that the blade 245 contacts the contact
point 248 and the blade 246 contacts the contact point
249. Current will now flow through the lines 242 and
243, through blades 245 and 246, to contact points 248
and 249, through lines 252 and 253 to the solenoid 237,
opening the valve for flow of fluid through the conduit
155, the current also flowing through lines 256 and 257,
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into lines 259 and 260 that lead to and actuate the elec-
tric motor 147, pumping fluid through the conduit 151
for discharge through the conduit 155 and thence to the
hydraulic cylinder 49. When the desired degree of in-
ternal rotation has been attained, and it is desired to begin
external rotation, switch 231 is manipulated so that
blades. 245 and 246 contact the contact points 250 and
251, respectively, causing current to flow through the
lines 263 and 264 leading to the solenoid valve in cylin-
der 49, opening this valve and permitting drainage of
hydraulic fluid back through the conduit 156, into con-
duit 155, and thence to the manifold 145, the spring 53
providing pressure upon the cylinder to cause such flow.
of fluid. - Inasmuch as valve 161, leading to hydraulic
cylinder 49’ has remained closed throughout this opera-
tion, this cylinder will not be effected by the manipula-
tions above described. It is obvious that if actuation of
hydraulic cylinder 49’ is desired, valve 166 can be closed
and the valve 161 opened, permitting actuation of hy-
draulic cylinder 49’ in the same manner as above de-
scribed with respect to hydraulic cylinder 49.

Switch 232 is similar to switch 231, including blades
267 and 268 interconnected with lines 242 and 243, re-
spectively, and contact points 269, 27¢, 271, and 272.
Assuming that it is now desired to actuate the cylinder
55, for elbow flexion, valve 170 is opened and switch
232 is thrown so that the blades 267 and 268 contact the
contact points 269 and 270. Current then flows through
the lines 275 and 276, to the solenoid 238, opening the
valve for flow of fluid through conduit 165. Current also
passes from the lines 275 and 286 through the lines 278
and 279 to the lines 259 and 260 leading to the motor
147, actuating the motor and pumping fluid through the
conduit 150, into the manifold 145 for discharge through
the conduit 165. When the desired degree of elbow
flexion has been reached and it is desired to return the
cylinder to its rest position, switch 232 is thrown so
that the blades 267 and 268 contact contact points 271
and 272, respectively, causing current to flow through
lines 28¢ and 281, leading to the solenoid valve in the
cylinder 55, opening this valve and permitting the fluid
therein to return through the conduit 165 to the manifold
145, the fluid flow being provided by means of the com-
pression of spring 57, and thus lowering the forearm
support means 35 to its rest position. It is obvious that
like operations of the switch 232 will operate cylinders
55’, 129, 12¢’, 135 and 135’, dependent upon which of
the manually operated valves 170, 171, 207, 208, 228
or 239 are opened or closed.

The switch 234 includes a pair of blades 283 and 284,
primary contact points 286 and 287, secondary contact
points 288 and 289, and currenf reversing lines 29¢ and
291. Assuming that cylinder 59 is desired to be actuated,
valves 184 and 186 are opened and the switch is thrown

so that blades 283 and 284 contact the primary contact &

points 286 and 287, respectively. This permits current
flow through the lines 259 and 260 for actuation of the
motor, causing pumping of the hydraulic fluid cut through
the conduit 158, into manifold 145. Lines 293 and 254
are connected to lines 259 and 260 and lead to the
solenoid valve 239 and open this valve for flow of hy-
draulic fluid outwardly through the conduit 175. Lines
226 and 297 are connected to the lines 293 and 294 and
lead to the solenocid valve 240, and open this valve for
flow of fluid in through the conduit 176. The opera-
tion of the device in this direction extends the shaft 6¢
and raises the upper arm support means 28. When it
is now desired to lower the support means 28, blades 283
contact points 288 and 289, respectively, which will reverse
and 284 are thrown into contact with the secondary
polarity flowing through lines 259 and 260, reversing
the motor 147, causing pumping of fluid out through the
conduit 151 and thence through conduit 176. Attach-
ment of lines 259 and 260 to the solenoids 239 and
248 will obviously retain these valves in an opened posi-
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10
tion for flow of hydraulic fluid. Actuation of any of
the other double cylinders 59’, 62, 62’, 130 or 130" is
apparent from the above description dependent upon
which of the valves 185, 187, 197, 199, 198, 206, 217,
222, 218 or 223 are opened and which of these valves
are closed.

It is obvious that double acting cylinders may be pro-
vided throughout the apparatus for operation of the vari-
ous parts, and electrically operated valves may be pro-
vided in lien of the mechanically operated valves shown
and described, and that many other variations with re-
spect to both the hydraulic and electrical circuits -may
be employed. The particular hydraulic and electrical cir-
cuit shown and described are for illustrative purposes
only.

Varjous changes may be made to the form -of the in-
vention herein show and described without departing from.
the spirit of the invention or the scope of the following
claims.

I claim:

1. In a therapeutic table, the combination of a frame,
arm supporting frame means, means for -movably sup-
porting said arm supporting frame means on said frame,
arm support means, means for movably supporting said
arm support means upon said arm supporting frame
means, leg supporting frame means, means for movably
supporting said leg supporting frame means on said frame,
leg support means, means for movably supporting said
leg support means upon said leg supporting frame means,
means mounted upon said arm supporting frame and
interconnected to said arm support means for reciprocable
rotation of said arm support means with respect to said
arm supporting frame means, means mounted upon said
arm supporting frame means and interconnected to said
arm support means for reciprocably raising and lowering
said arm support means with respect to said arm sup-
porting frame means, means mounted upon said leg sup-
porting frame means and interconnected to said leg sup-
port means for reciprocable rotation of said leg support
means with, respect to said leg supporting frame means,
and means mounted upon said leg supporting frame means
and interconnected to said leg support means for re-
ciprocably raising and lowering said leg support means
with respect to said leg supporting frame means.

2. The combination as specified in claim 1 wherein
said arm support means includes upper arm support
means and forearm support means, and means for mova-
bly interconnecting said upper arm support means and
said forearm support means, said means mounted upon
said frame and interconnected to said arm support means
for reciprocably raising and lowering said arm support
means with respect to said frame being interconnected
to said upper arm support means, and means mounted
upon said upper arm support means and interconnected to
said forearm support means for reciprocably raising and
lowering said forearm support means with respect to
said upper arm support means.

3. The combination as specified in claim 1 wherein
means is provided upon said frame and interconnected
to said arm support means for laterally moving said
arm support means outwardly and inwardly with respect
to the longitudinal axis of said frame.

4. The combination as specified in claim 1 wherein
said leg support means includes upper leg support means
and lower leg support means, means movably intercon-
necting said upper leg support means and said lower leg
support means, and means for supporting said lower leg
support means upon said leg supporting frame means at
the opposite end thereof from interconnection with said
upper leg support means, said means mounted: upon said
frame and interconnected to said leg support means.for
reciprocably raising and lowering said leg support means
with respect to said frame being interconnected to said
upper leg support means and providing impetus for the
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movement of said upper leg support means with respect
to said lower leg support means.

5. The combination as specified in claim 1 wherein
means is mounted upon said frame and interconnected
to said leg support means for laterally moving said leg
support means outwardly and inwardly with respect to
the longitudinal axis of said frame.

6. A therapeutic table having a frame, arm support-
ing frame means, arm support means, means for mov-
ably supporting said arm support means upon said arm
supporting frame means, means for movably supporting
said arm supporting frame means on said frame, means
mounted upon said frame and interconnected to said arm
supporting frame means for lateral movement of said
arm supporting frame means outwardly and inwardly with
respect to the longitudinal axis of said frame, means
mounted upon said arm supporting frame means and
interconnected to said arm support means for reciprocable
rotation of said arm support means with respect to said
arm supporting frame means, and means mounted upon
said arm supporting frame means and interconnected to
said arm support means for reciprocably raising and
lowering said arm support means with respect to said
arm supporting frame means.

7. A therapeutic table as specified in claim 6 wherein
said arm support means includes upper arm support means
and forearm support means, said means mounted upon
said arm supporting frame means and interconnected to
said arm support means for reciprocably raising and low-
ering said arm support means with respect to said arm
supporting frame means being interconnected to said
upper arm support means, means for movably support-
ing said forearm support means with respect to said upper
arm support means, and means mounted upon said upper
arm support means and interconnected to said forearm
support means for reciprocably raising and lowering said
forearm support means with respect to said upper arm
support means. .

8. A therapeutic table having a frame; leg supporting
frame means; means for movably supporting said leg
supporting frame means on said frame; leg support means,
said leg support means including upper leg supporting
means, lower leg supporting means, and means for mov-
ably interconnecting said upper leg support means, and
said lower leg support means; means for movably mount-
ing said upper leg support means upon said leg support-
ing frame means; means for movably supporting said
leg supporting means on said leg supporting frame means;
means mounted upon said leg supporting frame means and
interconnected to said upper leg support means for re-
ciprocably raising and lowering said upper leg support
means with respect to said leg supporting frame means;
means mounted upon said frame and interconnected to said
leg support means for laterally moving said leg support
means with respect to the horizontal axis of said frame;
and means mounted upon said leg supporting frame means
and interconnected to said leg support means for recipro-
cable rotation of said leg support means with respect to
said leg supporting frame means.

9. A therapeutic table as specified in claim 8 wherein
said leg supporting frame means includes a supporting
plate for said lower leg support means, means mounted
upon the opposite end of said leg support means from said
interconnection with said upper leg support means for
slidably supporting said lower leg support means upon
said supporting plate, said lower leg support means hav-
ing said Iast mentioned means riding upon said support-
ing plate when said means mounted upon said supporting
frame for reciprocably raising and lowering said upper
leg support means with respect to said supporting frame is
actuated.

10. In a therapeutic table, the combination of a torso
supporting frame, arm supporting frame means, means for
movably supporting said arm supporting frame means on
said frame, arm extending means mounted upon said
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frame and interconnected to said arm supporting frame
means for lateral movement of said arm supporting frame
means with respect to the horizontal axis of said frame,
power means for the actuation of said arm extending
means enabling the passive shoulder joint abduction and
adduction of a person positioned upon said frame, ro-
tative means mounted upon said arm supporting frame
means for providing rotative movement of said arm sup-
porting frame means, and power means for the actuation
of said rotative means enabling the passive internal and
external rotation of the arm of a person positioned upon
said frame.

11. In a therapeutic table, the combination of a frame,
leg supporting frame means, means for movably support-
ing said leg supperting frame means on said frame, means
supported upon said frame and interconnected to said leg
supporting frame means for providing hip joint abduc-
tion and adduction to a person positioned upon said frame,
leg supporting means movably mounted on said leg sup-
porting frame means, and means mounted upon said leg
supporting frame means and interconnected to said leg
support means for providing internal and external ro-
tative movement of said leg support means.

12. A therapeutic table having a frame, arm supporting
frame means, hinge means for supporting said arm sup-
porting frame means upon said frame for lateral hori-
zontal pivotal movement with respect to said frame, arm
support means, said arm support means including upper
arm support means and forearm support means, means
for pivotally connecting one end of said upper arm sup-
port means to said arm supporting frame means for
reciprocable rotation with respect to said arm supporting
frame means, hinge means inferconnecting said upper
arm support means to said arm supporting frame means
for vertical reciprocation of said upper arm support means
with respect to said arm supporting frame means, said
forearm support means including shaft means telescopi-
cally received within said upper arm support means for
longitudinal extension of said forearm support means with
respect to said upper arm support means, means for fixedly
securing said forearm suppont means in extended rela-
tionship with respect to said upper arm support means,
forearm cradle means hingedly connected to said shaft
means for vertical reciprocation with respect to said upper
arm support means, means mounted upon said frame and
interconnected with said arm supporting frame means for
lateral movement of said arm supporting frame means
with respect to said frame, means mounted upon said
arm supporting frame means and interconnected with
said upper arm support means for vertical reciprocation
of said upper arm support means with respect to said arm
supporting frame means, and means mounted upon said
shaft means and interconnected with said forearm cradle
means for vertical reciprocation of said forearm cradle
means with respect to said upper arm support means.

13. ‘A therapeutic table having a frame, leg supporting
frame means mounted upon said frame, hinge means in-
terconnecting said leg supporting frame means with said
frame for horizontal lateral movement of said leg sup-
porting frame means with respect to said frame, a sup-
porting plate mounted upon said leg supporting frame
means, leg support means mounted upon said leg sup-
porting frame means, said leg support means including
upper leg support means and lower leg support means,
means interconnecting said upper leg support means with
said leg supporting frame means for reciprocable rota-
tion of said leg support means with respect to said leg
supporting frame means, hinge means interconnecting
said upper leg support means with said leg supporting
frame means for vertical reciprocation of said upper leg
support means with respect to said leg supporting frame
means, said lower leg support means including lower
leg receiving cradle means, shaft means telescopically
received within said upper leg support means for exten-
sion and retraction of said lower leg support means with
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respect to said upper leg support means, means for fixedly
securing said lower leg receiving cradle means in ex-
tended relationship with respect to said upper leg sup-
port means, hinge means interconnecting said lower leg
receiving cradle means with said shaft means so that
said upper leg support means can be vertically recipro-
cated with respect to said lower leg receiving cradle
means, and a skid mounted upon said lower leg receiving
cradle means and riding upon the uppermost surface of
said supporting plate, means mounted upon said frame
and interconnected with said leg supporting frame means
for horizontal lateral movement of said leg supporting
frame means with respect to said frame, means mounted
upon said leg supporting frame means and intercon-
nected with said upper leg support means for rotative
reciprocation of said leg support means with respect to
said leg supporting frame means, and means mounted
upon said leg supporting frame means and intercon-
nected with said upper leg support means for vertical re-
ciprocation of said upper leg support means with respect
to said leg supporting frame means.

14, A therapeutic table having a frame, arm support-
ing frame means, hinge means for supporting said arm
supporting frame means upon said frame for lateral
horizontal pivotal movement with respect to said frame;
arm support means, said arm support means inciuding
upper arm support means and forearm support means,
means for pivotally connecting one end of said upper
arm support means to said arm supporting frame means
for reciprocable rotation with respect to said arm sup-
porting frame means, hinge means interconnecting said
upper arm support means to said arm supporting frame
means for vertical reciprocation of said upper arm sup-
port means with respect to said arm supporting frame
means, said forearm support means including shaft means
telescopically received within said upper arm support
means for longitudinal extension of said forearm sup-
port means with respect to said upper arm support means,
means for fixedly securing said forearm support means
in extended relationship with respect to said upper arm
support means, forearm cradie means hingedly connected
to said shaft means for vertical reciprocation with re-
spect to said upper arm support means, means mounted
upon said frame and interconnected with said arm sup-
porting frame means for lateral movement of said arm
supporting frame means with respect to said frame, means
mounted upon said arm supporting frame means and
interconnected with said upper arm support means for
vertical reciprocation of said upper arm support means
with respect to said arm supporting frame means, means
mounted upon said shaft means and interconnected with
said forearm cradle means for vertical reciprocation of
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said forearm cradle means with respect to said up-
per arm support means, leg supporting frame means
mounted upon said frame, hinge means interconnecting
said leg supporting frame means with said frame for
horizontal lateral movement of said leg supporting frame
means with respect to said frame, a supporting plate
mounted upon said leg supporting frame means, leg
support means mounted upon said leg supporting frame
means, said leg support means including upper leg sup-
port means and lower leg support means, means inter-
connecting said upper leg support means with said leg
supporting frame means for reciprocable rotation of said
leg support means with respect to said leg supporting
frame means, hinge means interconnecting said upper
leg support means with said leg supporting frame means
for vertical reciprocation of said upper leg support means
with respect to said leg supporting frame means, said
lower leg support means including lower leg receiving
cradle means, shaft means telescopically received with-
in said upper leg support means for extension and re-
traction of said lower leg support means with respect to
said upper leg support means, means for fixedly securing
said lower leg receiving cradle means in extended rela-
tionship with respect to said upper leg support means,
hinge means interconnecting said lower leg receiving
cradle means with said shaft means so that said upper
leg support means can be vertically reciprocated with
respect to said lower leg receiving cradle means, and a
skid mounted upon said lower leg receiving cradle means
and riding upon the uppermost surface of said support-
ing plate, means mounted upon said frame and intercon-
nected with said leg supporting frame means for hori-
zontal lateral movement of said leg supporting frame
means with respect to said frame, means mounted upon
said leg supporting frame means and interconnected with
said upper leg support means for rotative reciprocation
of said leg support means with respect to said leg sup-
porting frame means, and means mounted upon said leg
supporting frame means and interconnected with said
upper leg support means for vertical reciprocation of said
upper leg support means with respect to said leg sup-
porting frame means.
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