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THERAPEUTIC EXERCISE APPARATUS
AND METHOD

This application claims priority from Provisional Appli-
cation Ser. No. 60/048,957 filed Jun. 6, 1997.

BACKGROUND OF THE INVENTION

A) Field of the Invention

The present invention relates to a therapeutic exercise
device and more particularly a convenient exercise devise
which is particularly adapted for restoring and/or maintain-
ing the range of motion of post-operative patients and also
having general therapeutic use.

B) Background of the Invention

There have existed for a number of years exercise appa-
ratus where there is a support frame, and a support platform
which is movable along the length of the support frame. In
one such apparatus, the person is positioned with his or her
back resting on the support frame, and the person’s feet are
placed against an upright plate, and the person pushes with
his or her legs to be propelled away from the plate. Tension
cords are provided to pull the carriage back toward the plate,
with a person again propelling himself away from the plate.
There is also a need for an exercise apparatus which is more
adapted for therapeutic needs. For example, there is a
current need for restoring and maintaining the range of
motion for postoperative patients. Rapid functional
improvement could be realized by lower extremity injury
patients working on a horizontal, or near horizontal plane.
By utilizing control concentric and eccentric closed chain
exercises, the patient is able to focus on increasing his/her
range of motion, strength and stability.

SUMMARY OF THE INVENTION

The present invention was designed particularly to serve
the patient in the period between surgery and his/her ability
to bear partial weight. Thus, it was developed to provide
simple, quality movement, by range of motion, shortly after
surgery and expand into a low level exercise program. Also,
the present invention is arranged so that it could be used in
a person’s bed, on the floor, sitting in a chair or wheel chair,
on a treatment table, or even a normal table.

Further, the present invention can be used in a variety of
clinical, institutional, athletic and specialized settings,
enabling a wide variety of exercise to be accomplished with
this apparatus. The apparatus of the present invention com-
prises a support frame having a front end, a rear end, and a
longitudinal axis. The support frame comprises a longitudi-
nally extending rail means.

There is a carriage assembly comprising a carriage unit
mounted to the support frame and engaging the rail means
for back and forth travel along the longitudinal axis. The
carriage assembly also comprises a contact member
mounted to the carriage unit and adapted to be engaged by
a person to exert a rearwardly directed force on the contact
member. The carriage unit has a front end and a rear end. It
comprises carriage housing and a rail engaging support
means for back and forth travel.

There is also a tensioning system arranged for operative
engagement between the carriage assembly and the support
frame to exert a forward force on the carriage assembly to
urge the carriage assembly in a forward direction. This
tensioning system comprises a plurality of selectively oper-
able elastic tension cords, each having an anchor end and an
operating attachment end by which the operating end can be
manipulated and attached.
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There is a cord attaching means located at the forward end
of the carriage assembly and comprising a first attaching
portion to hold the anchor ends of the cords at a forward
anchoring location on the carriage assembly and a second
stowing attachment portion to engage selectively the oper-
ating attachment ends of the cords at selectively engaged
stowing locations at the forward end of the carriage,

A pulley section at the rear end of the carriage unit
comprises a plurality of pulleys, engaging related cords. The
cords extend from the forward anchoring location rear-
wardly to extend around the related pulleys and then for-
wardly from the pulleys to a forward location of the carriage
unit. There is a third selectively engaged operating attaching
means mounted at a front end location of the support frame
to connect selectively to the operating ends of the cords.

Thus, the operating ends of the cords can be attached to
the second attaching portion of the cord attaching means so
that the cords are in a stowed position in the carriage
assembly, and one or more of the operating ends of the cords
can be detached from the second attaching portion and
engaged with the third selectively engaged operating attach-
ing means. Thus, when a person is utilizing the apparatus by
pushing against the contact member to move the carriage
assembly rearwardly, the one or more tension cords attached
to the third attaching means exert a tension force on the
carriage assembly to return the carriage assembly to a more
forward location.

In the preferred form, the contact member comprises a
contact plate which is adjustably mounted to the carriage
housing so as to be able to be positioned at various angular
positions. The plate is pivotally mounted at the forward
location of the carriage housing, and the plate can be moved
angularly in an upward or downward direction from the
pivot location. A plate positioning means holds a plate at
selected angular locations.

The apparatus further comprises stabilizing cord means
having one end attached to the support frame, and a second
end having connecting means adapted to be connected to a
stationary structure so as to position the apparatus at a
stationary operating location. The stabilizing cord means
comprises a pair of stabilizing cords connected at forward
locations on the support frame on opposite sides thereof. In
the preferred form, the stabilizing cords have a length and
adjustment means incorporated therein so that the cords can
be connected to structures adjacent to the person operating
the exercise apparatus.

The rail means comprises a pair of laterally spaced rail
members, each having upwardly and downwardly directed
generally horizontal positioning surfaces to engage the rail
engaging means of the carriage to limit vertical movement
of the carriage assembly relative to the support frame.

In the preferred form the rail engaging support means
comprises first and second wheel means on opposite sides of
the carriage unit to engage the upward and downwardly
directed surfaces of the rail means. In a preferred form, the
first and second wheel means each comprise a pair of
longitudinally spaced support wheels which engage the
upwardly directed surface of its related rail member, and a
stabilizing wheel positioned between the first and second
wheels that engages the downwardly directed surface of its
related rail member. In a specific arrangement, each of the
upwardly directed surfaces of the two rail members com-
prises an upwardly and outwardly directed support surface
portion providing laterally stabilizing forces to the wheels.

In another embodiment, the rail engaging support means
comprises first and second laterally spaced slide block



6,042,523

3

means, with each of the slide block means comprising first
and second longitudinally spaced slide blocks having
upwardly and downwardly directed contact surfaces to
engage, respectively, the downwardly and upwardly directed
positioning surfaces of the rail members, said slide block
means frictionally engaging the rail members.

The cord attaching means of the tensioning system com-
prises an attaching structure having attaching slots for the
cord ends, each attaching slot being sized to permit its
related cord to pass therethrough. Each slot has first and
second enlarged openings, and the anchor end of each cord
has an enlarged end portion which is sized to engage the
edge portions of the attaching structure surrounding the
opening to attach the anchor end of the cord to the attaching
structure. The operating end of each cord also has a suffi-
ciently large end portion to become engaged in the second
opening of the attaching structure and to retain the operating
end at the position of the second opening.

Each of the slots has a third opening which is aligned so
that with the operating end of this related cord being
positioned in the third attaching means, lateral movement of
the cord is restrained by the third opening means.

The attaching structure is mounted to the forward end of
the carriage housing to extend downwardly therefrom, and
the slots comprise downwardly extending slots, having an
open lower end, with the first and second openings being
vertically aligned with one another, said third attaching
means having upwardly open slots, with enlarged openings
formed therein. The enlarged openings of the third attaching
means are in longitudinal alignment below the second
openings of the attaching structure of the carriage assembly.

In the method of the present invention, the apparatus is
provided as above. One or more of the tensioning cords are
placed in the operating position, and the person positions
himself so That his (her) foot or feet are positioned in
engagement with the contact plate, or possibly the persons
hands are placed in that position. Then the contact plate is
moved rearwardly against the force of the tension cord(s)
and permitted to return.

‘When the exercise session is complete, the tension cords
are returned to their stowed position. Also, the stabilizing
cords are utilized to properly position the apparatus during
exercise.

Other features of the present invention will become
apparent from the following detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an isometric view showing the apparatus of the
present invention where a person is using the apparatus to
exercise his left leg;

FIG. 2 is also an isometric view of the apparatus of the
present invention, but drawn to a larger scale and shown in
more detail;

FIG. 3 is an isometric view showing the support section
of the apparatus;

FIG. 4 is an isometric view showing the carriage assem-
bly;

FIG. § is a longitudinal view, partly in section, showing
the apparatus in its stored position where the tension cords
are attached in their stored position;

FIG. 6 is a sectional view similar to FIG. 5, showing the
apparatus in its operating mode, with the tension cords
engaging the anchoring means of the frame;

FIG. 7 is longitudinal sectional view of the carriage and
the support frame, and showing the positioning of the
wheels.
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FIG. 8 is a longitudinal sectional view showing the
forward portion of the apparatus, and showing the tension-
ing cords in more detail in their stowed position;

FIG. 9 is a rear view taken at the near end of the apparatus;

FIG. 10 is an end view of the carriage unit, taken at a
position looking toward the front end of the carriage;

FIG. 11 is an end view of the support frame operating
connecting plate;

FIG. 12 is an isometric view showing somewhat sche-
matically a modified form of the carriage and the support
frame;

FIG. 13 is a transverse view, partly in section, showing the
modified frame and carriage construction of FIG. 12.

FIGS. 14, 15 and 16 are schematic views showing three
different operating modes of the apparatus.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The apparatus 10 of the present invention is shown in one
operating mode in FIG. 1, and in more detail in FIG. 2. This
apparatus 10 comprises a support frame 12 and a carriage
assembly 14 which is mounted to the frame 12 for back and
forth motion thereon. As can be seen more clearly in FIG. 3,
the support frame 12 comprises a pair of laterally spaced
side rails 16 which are joined to one another by a connecting
structure 18 extending between lower sides of the side rail
16. Four corner support members 20 support the frame 12,
and there is a pair of stabilizing cords 22 connected to the
side rails 16.

The support frame 12 has a front end 26 and a far side rear
end 28. At the front end 26 there is a laterally extending
tension cord holding member 30. For purposes of
description, the apparatus 10 will be considered as having a
longitudinal axis 32, and a transverse axis 34 (See FIG. 3).
The carriage assembly 14 comprises a carriage unit 36 and
a contact plate 38. The carriage unit comprises a carriage
housing 40, a track engaging support means 42, and a
tensioning system 44 (See FIGS. 4, 5, and 6).

To describe at this time briefly the operation of the
components described thus far, the carriage assembly 14 is
mounted by the track engaging support 42 (in the form of
wheals) to move back and forth along the longitudinal axis
32. As will be described later herein, the tensioning system
44 has a stowed position (shown in FIG. 5) and an operating
position (shown in FIG. 6). In the operating position of FIG.
6, the carriage unit 36 is resiliently urged to its more forward
position adjacent to the front end (front end) 26 of tho
apparatus 10.

In the operating position (See FIG. 2), the contact plate 38
is tilted upwardly at the desired angle. The person places his
feet (or possibly one foot, as shown in FIG. 1) against the
contact plate and the entire carriage assembly 14 is pushed
rearwardly by the person using the apparatus 10 and then
permitted to return to its more forward position.

The tensioning system 44 comprises a plurality of elastic
tensioning cords 46, each having an anchoring end 48 and an
operating end 50. Further, there is an attaching plate 52 at the
front end of the carriage housing 40. The anchor end 48 of
each tensioning cord 46 is fixedly connected to attaching
plate 52, while the operating end 50 of each tensioning cord
46 is selectively positioned in the attaching plate 52 in the
stowed position (See FIGS. 4 and 5) and then can selectively
be attached to the tension cord holding member 30.

At the rear end of the carriage housing 40, there is a pulley
set 54, made up of a plurality of laterally spaced pulleys 56,






