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STRETCHING MACHINE

DESBCRIPTION
5 BACKGROUND OF THE INVENTION
Cm
Field of the Invention
The present invention generally relates to a
= 10 stretching machine and, more particularly, to a —_

machine for stretching the muscles of the arms,
legs, and back without undue stress.

15 Description of the Prior Art

Stretching prior to commencing any exercise
regimen is of paramount importance to reduce the
likelihood of exercise related injuries. This is

20 particularly true with regard to martial arts
exercise regimens which demand aptimum flexibility
p for swift, wide-ranged, muscle group movements.
T It is important that stretching be carried out
with smooth continuous movements, rather than with
25 bouncy movements, in order to avoid injuries
during the stretching exercise itself. Ideally,
the muscles should be in a relaxed state to
maximize the stretch and to avoid undue stress on
the muscle, tendons and skeleton.
30 Stretching is also an important part of any
o physical therapy regimen practiced by patients
undergoing physical rehabilitation following an
accident, an illness or perhaps just seeking
relief from such common aliments as back pain.
35 This type of therapy is commonly supervised by a
highly trained physical therapist in a hospital
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setting or perhaps in the patient’s home. For
severely impaired patients, the therapist may
maneuver the patient’s limbs through a full range
of motion being careful not to force or over
stretch the muscles. The therapist must exercise
even greater care and supervision if the patient
is using a machine to stretch since a wrong
machine setting or a patient who is unaware of
his/rer thresholds may easily over stretch and
injure himself.

Traditionally} pre-exercise, post-exercise,
as well as therapeutic stretching exercises, are
performed on the floor using a simple floor mat or
by hanging from a bar. In a typical {loor
stretching exercise, a perscn sits with his legs
in a straddle position extended out in front of
his torso. The person bends his torso into the
mat thereby stretching his lag and back muscles.
The person’s arms may extend straight out over his
head, in a reaching fashion, to maximize the
stretch. This position is held for a period of
time. The stretching may be assisted with the
help of a partner or therapist. In a hanging
stretch exefcise, the person hangs from a bar,
such as, for example, in a chin-up preparation
position, and allows the weight of his own body to
provide a downward stretch. This method is
particularly undesirable in a therapeutic
environment since, typically, the full body weight
provides many times more force than is necessary
or desired to accomplish the stretch. This puts
undesirable strain on the muscles, particularly of
the lower back. Additionally, a patient in
therapy often lacks the strength in their hands
that is required to support their own pody weight.

In the design and manufacture of exercise

- - - - - - C-
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machines tne trend has been to move away from
manual or free-weight apparatuses and to provide
more machines which are designed to ensure proper
movement of a specific muscle group. Although
this trend has been more prevalent for muscle
building exercise machines, it is becoming more
prevalent for stretching machines as well.

U.S. patent 5,108,090 to Reed shows an
exercising machine for stretching a user’s leg and
back muscles which closely simulates conventional
floor exercises. A user sits with his legs
extended out and locked in front of his torso. A
hand-grip is provided at the end of a motorized
telescoping arm for the user to grasp. Forward
and reverse buttons on the hand-grip are used to
control the direction of the telescoping arm as it
pulls the user to the floor or pushes him back to
a sitting position. This machine is mechanically
complex and extremely limited in the types
exercises and range of motions that can be
performed. For example, this fype of machine could
not be used in a therapeutic environment where the
patient has a back injury and is physically unable
to bsnd at the torso. Additionally, since it is a
user operated motorized machine that is actually
stretching the muscles, it would be easy for an
inexperienced or overzealous user to go too far
and cause muscle hyperextension or some other
unhealthy result.

U.S. patent 4,844,453 to Hestilow shows an
example of a stretching machine where a user sits
with his legs secured in a pair of leg decks which
are longitudinally slidable to accommodate
different size users. A hydraulic jack is used to
move the leg decks in an arc movement to stretch

the user’s legs in a spread-eagled fashion. A
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handle bar is positioned in front of the user in

the same plane as the user’s legs to aid in front
stretches.

U.S. patent 4,445,684 to Ruff shows a leg
stretch machine somewhat similar to the one that
is described in Hestilow. A crank and rachet
mechanism is provided which, when turned, moves a
pair of cpreader arms to split a user’s legs
apart. A hand-grip is bolted to a central bar in
front of the user near the ground. This allows
the user to pull his upper body closer to the
flcor with his legs spread thereby simulating
various martial arts positions.

U.S. patent 5,137,504 to Mangini shows a
stretching machine where a seat is provided with
pivotally mounted leg platforms extending
therefrom. A user sits in the seat in an upright
position with his legs strapped into the leg
platforms. The machine employs a steering-wheel
type crank which, when turned, moves the leg
platforms and stretches the user’s legs apart. A
rod is positioned directly in front of the user.
The rod has a left and right hand grip and a cable
extending from the center of the rou to the seat
backrest. When the user grasps and turns the rod,
a ratchet mechanism winds the cable around the rod
pulling the backrest forward and causing the user
to assume a bent over posture. In this manner,
the leg and back muscles are stretched
simultaneously.

The aforementioned stretch exercise machines
offer significant improvement over conventional
floor exercises in that they ensure proper muscle
movement and, in most cases, allow for holding the
muscles in a stretched position for a period of
time. Unfortunately, the stretch machines only
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allow the user to assume a straight-out, bent over
posture and do not permit side-to-side movements
nor vertical stretch movements which simulate

hanging.
SUMMARY OF THE INVENTION

It is an object of this invention to provide
an improved stretching machine that allows a wide
variety of different stretches to be performed
safely.

It is another object of this invention to
provide a stretching machine which can be used for
arm, leg, calf, back, and other muscle stretching
wherein the different muscles can be stretched
individually or together in a coordinated fashion.

It is another object this invention to
provide a stretching machine which simulates

-hanging from a bar, but with the user’s back and

legs completely supported.

It is yet another object of this invention to
provide a stretching machine which can séfely move
the user’s legs apart in either symmetrical or
asymmetrical fashion.

It is another object of this invention to
provide a stretching machine which provides
positive feed-back relating to the progress of the
user.

According to the invention, a stretching
machine is provided that can be used both for
physical therapy/rehabilitation and for physical
fitness. Ideally, the stretching machine includes
both an arm and back stretching component and a
leg, thigh, and calf stretching component. The
arm and back stretching companent includes a
mechanism for allowing the user to sit and fully
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directly in front of his torso, or at any angle
therebetween. In addition, the arm and back
stretching component can be pivoted to an angular
orientation with respect to the user’s waist,
thereby allowing different muscle groups to be
stretched. 1In the preferred embodiments, the arm
and back stretching component includes a pole
which projects from under the user’s seat on which
either a series of ladder-like pegs or hand grips
are positioned or on which a handlebar rides using
a ratchet mechanism. Because the user is sitting,
the stretching can be performed for a longer
period of time and with better results than can be
achieved if the user were hanging from a chin-up
bar. The leg, thigh, and calf stretching
component includes a pair of leg supports in which
the user positions his legs while in a seatea
position. The leg supports are moved apart in
either symmetrical or asymmetrical fashion and the
legs are held in the spread orientation for a
period of time to stretch the muscles. Movement
of the leg supports can be achieved using a hand
operated crank or motor driven gearing or pulley
arrangement. The attitude of the seat could be
adjusted to provide an increased gravitational
effect to the leg spreading exercise. Preferably,
the arm and back stretching component and the leg,
thigh, and calf stretching component can be used
in cooperation with one another to stretch a
variety of muscle groups. For example, the user
could have the leg supports moved apart to perform
leg stretching and perform arm and back stretching
towards either one of the user’s legs. In an
alternative embodiment for the back and arm
stretching component, a series of peg projections
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can be provided on the leg supports such that the
user can stretch his legs apart and then reach for
and hold onto one of the pegs associated with one
of the leg supports. Foot stops can be positioned
on each leg support. The foot stops can be
pivotal to allow the user’s ankles and toes to be
oriented in a flexing or stretching exercise to
benefit the hamstring or calf muscles. In
addition, the foot stops can be motor driven to
benefit paraplegic users who are unable to move

their feet on their own.
BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other objects, aspects and
advantages will be better understood from the
following cetailed description of the preferred
embodiments of the invention with reference to the
drawings, in which:

Figure 1 is an isometric view of the
stretching machine according to the invention;

Figure 2 is a side view of the stretching
machine;

Figure 3 is a top view of the stretching
machine in a closed position;

Figure 4 is a top view of the stretching
machine in an open position;

Figure 5 is a view of the arm and back
stretching component having ladder rung
projections extending along their length;

Figure 6 is a view of the leg supports having
ladder rung projections along its length;

Figure 7 is a view of the leg supports having
associated handlebar and ratchet mechanisms;

Figure 8 is a view of the foot stop.
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DETAILZD DESCRIPTION OF A PREFERRED
EMBODIMENT OF THE INVENTION

i
5 Referring now to the drawings, and more
particularly to Figure 1, there is shown an
isometric view of the stretching machine generally
referred to by the reference numeral 10. The
support frame of the stretching machine includes
front 12 and rear 14 support members wrich are
preferably made from tubular steel or similar -
sturdy material. In the preferred embodiment, the
stretching machine includes both an arm and back
stretching component 16 and a leg, thigh, and calf
stretching component 18. The leg, thigh, and calf -
stretching component 18 includes a pair of leg
égpports, 20 and 22, projecting outward from a

'séat 24. The arm and back stretching component 16

also projects outward from the seat 24 and is --

22, respectively. The arm and back stretching
component 16 includes a hinge mechanism 26 for
allowing tne user to sit and fully extend his arms ——
either directly above his head, directly in front
of his torso, or at any angle therebetween, as
depicted by arrow 28. In addition, the arm and
back stretching component can be pivoted to an

;"

angular orientation with respect to the user’s

waist as shown by arrow 30. The leg supports, 20

and 22, open and close in a jaw-like fashion to

effectively open and stretch a user’s legs and e
thighs. The leg supports, 20 and 22, can be moved

either under the power of a user’s legs, or by a

mechanical mechanism such as, for example, a

manual or motorized crank, gear and pulley °
arrangement 32. Resistance may be added in the

former case where the user is usirg his legs to
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open the leg supports 20 and 22. For certain
‘ exercises or therapy regimens, it may be
- preferable to use a cycling motor 33 which
alternates the leg supports between open and
5 closed positions to move the user’s legs between a
stretched and a relaxed state.

Referring now to Figure 2} there is shown a
side view of the stretching machine 10. The arm
and back stretching component 16 includes a pole

10 34 which projects from under the user’s seat 24.

The pole 34 includes hand grips along its length.
The hand grips may take numercus forms such as,
for example, a series of ladder-like pegs (82 of
Figure 5), rubber or velcro strips, or a handlebar
15 36 which rides on the pole 34 using a ratchet
mechanism 38. The handlebar 36 is pivotable for
particular exercises and can achieve orientations
between perpendicular to the pole or parallel with
the pole as shown by arrow 40. In operation the
20 user sits in the seat 24 and selects a particular
pole orientation for the arm and back stretching
—— component 16. The user initially grasps the
handlebar 36 at a comfortable level and begins to
stretcr, pushing the handlebar 36 outward away
25 from his body. Resistance may be added if desired
to oppose the user’s movements. Since, the rachet
mechanism 38 permits only movement in one
direction, the handlebar 36 cannot slip backwards
and the machine 10 is able to hold the user in a
30 stretched position for any desired period of time.
The rachet mechanism 38 is designed to click at
specific intervals, such as, for example, every
centimeter. Indicia 42 is provided along the
length of the pole 34 to provide positive feedback

35 regarding the distance of the stretch and thereby
allow the user to monitor his progress. Since tne
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user is stretching his arms and back on his own
initiative and not un?er the influence of scme
out=ide force, there no danger of muscle
hyperextension or other stretching related injury.
A release lever 44 is provided to release the
rachet mechanism 38 so that the handlebars 36 can
be lowered for another exercise repetition. It
may be necessary to assist paraplegic users when
performing arm and back stretching exercises.
This can be easily be accomplished by either a
therapist helping user to lift the handlebars 36
or by motorizing the arm and back stretching
component. In the latter case a motorized
mechanism would slowly raise the handlebars 36 in
a continuous motion or in incremental steps to
stretch a disabled user’s arms and back. For
safety, an adjustable torque converter could be
used which stops when a preset resistance is
encountered.

Still referring to Figure 2, an adjustable
back-rest 46 is provided which is particularly
effective for providing upper and lower lumber
support for a user when the back and arm
stretching component 16 is oriented in a vertical
position. Lock knobs 48 and 50 can be used to
permit the back rest to move up and down and back
and forth, respectively. The attitude of the seat
24 can also be adjusted as required for certain
exercises. This may be accomplished either by
changing the attitude of the seat 24 with respect
to the machine 10, or by adjusting the height of
either the front 12 or rear 14 support to change
the angle of the entire machine 10 and thereby
increase the gravity effect on the exercise.

Referring now to Figure 3, the leg, thigh,

and calf stretching component 18 includes a pair

.
4
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of leg supports, 20 and 22, which are shown in a

closed position. 1In operation, a user posi:ions

"his legs in the leg supports, 20 and 22, while in

a seated position. As discussed above, the leg
supports can be moved apart by either the force of
the user’s legs or by the mechanical cranks, 52
and 54. Leg stops, 56 and 58, and foot stops, 60
and 62, keep the user’s legs securely positioned
on the leg supports, 20 and 22, respectively,
throughout a stretchinq exerc.<n. The foot stops,
60 and 62, pivot to allow toe pointing or flexing
during the exercise to stretch the calf muscle or
hamstring. The leg stops, 56 and 58, are
positioned to keep the user’s legs from moving
forward during an exercise. Crank 52 and crank 54
can be connected together such that turning either
crank causes the leg supports, 20 and 22, to
spread in a symmetrical fashion. Alternatively,
crank 52 and crank 54 can be geared to work
independently of one another such that turning
either crank will cause only a corresponding leg
support to open in an asymmetrical fashion. 1In
either case, the legs are held in the spread
orientation for a period of time to stretch the
muscles. There are numerous ways that such a
mechanical motion can be realized. 1In the
preferred embodiment, the crank 52 is connected to
a shaft 64. When the crank 52 is rotated, teeth
on the shaft 64 mesh with a drive gear 66 which in
turn rotates a gear 68 connected to a
corresponding leg support 20 and thereby causes it
to open or close independent of the other leg
support 22. Likewise, turning crank 54 causes leg
support 22 to open. If the leg supports, 20 and
22, are to open in a symmetrical fashion, then a
gear 70, connected to leg support 22, meshes with

- e
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gear 68 and turning either crank 52 or crank 54
causes the leq supports 20 and 22 to move in equal
and opposite directions. The gear ratio is such
that one turn of the crank, 52 or 54, moves the
leg supports, 20 or 22, exactly one degree. The
exact orientation of the leg supports, 20 and 22,
is readily ascertainable by indicia 72 to provide
positive feedback to the user about his progress.
This is particularly useful in therapeutic
environments wherein close monitoring of progress
is desired.

Referring row to Figure 4, the machine 10 is
shown in its open configuration illustrating the
complete range of horizontal motion. Preferably,
the leg supports, 20 and 22, will be prevented
from opening wider than 210°. The range of motion
for the left 20 and right 22 leg supports is shown
by arrows 74 and 76, respectively. For optimal
stretching the leg supports, 20 and 22, should be
at least openable to 180°. Leg-stops, 56 and 58,
are provided on each of the leg supports, 20 and
22, and are designed to hold a user’s legs in a
stretched position by preventing them from moving
inward during an exercise. If leg straps are not
used, the user will be free to dismount at any
time. The horizontal orientations of the arm and
back component is shown by arrows 78 and 80. As
discussed above, the arm and back component is
also capable of vertical orientations (out of the
page) .

Figure 5 shows an alternate embodiment
wherein the pole 34 of the arm and back stretching
component 16 has a series of ladder-like pegs 82
positioned thereon rather than the rachet and
handlebar mechanism previously described. 1In this
embodiment, the user "climbs" the ladder-like pegs

.



W S e - - - - - - - - . o L « R e . s iy
S e

229.02

. .®
13 .
82 with his hands thus stretching his arms and
back. Similarly, as shown in Figure 6, a series °

of peg projections 84 can be provided on the leg
supports, 20 and 22, such that the user can
5 stretch as he reaches for and climbs successive
CE _ pegs 84 associated with one of the leg supports, e
T 20 or 22. Likewise, as shown in Figure 7, a -
ra-chet mechanism 86 and handlebar 88 arrangement

may also be associated with the leg supports 20

j:zé 10 and 22. In this case, the user pushes the o
handlebar 86 in a direction toward his toes and
the ratchet mechanism 88 prevents the user from
slipping backwards. This aids a user in reaching
toward the toes which is a movement frequently e
15 performed in stretching regimens. -
Figure 8 shows a view of the foot stops, 60
and 62, which are adjustably positioned on each
- leg support, 20 and 22, respectively, to adjust to e
e any leg length. Each foot-stop, 60 or 62, has a
20 pivoting back member 90 which allows the
orientation of a user’s foot to be controlled in
j‘"ﬁ the performance of the stretching exercises. The o
back member 90 may be motorized 92 to cycle from
toe forward to heel forward for paraplegic
25 therapy. The foot stops, 60 and 62, may also be
s spring loaded to maintain contact with the user’s e
. foot regardless of the opening of the leg support, i
20 or 22.
While the invention has been described i-
- 30 terms of a its preferred embodiment, those skilled e
- in the art will recognize that the invention can .
be practiced with modification within the spirit
and scope of the appended claims.
.
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CLAIMS

Having thus described our invention, what we
claim as new and desire to secure by Letters
Patent is as follows:

1. A stretching apparatus, comprising:

a seat, ,

a pair of ley supports extending in a
generally forward direction from said seat, said
leg supports for the holding the legs of a user
perpendicular to the user’s torso when in a
sitting position in said seat;

a pivotal pole extendiny from said seat
between said pair of leg supports; and

hand-grip means for gripping said pole, said
hand-grip means being grippable in a first
position along said pole close to said seat and
being further grippable at subsequent positions
extending along the length of said pole further
from said seat as the user stretches, said
gripping means for keeping the user moving -in a
stretch increasing direction.

2. A stretching apparatus as recited in claim 1
wherein said hand-grip means is slidably connected
to said pole with a rachet mechanism, said hand-
grip means being adapted to be slid in a forward
direction along said pole as the user stretches.

3. A stretching apparatus as recited in claim 1
wherein said hand-grip means comprises a plurality
of ladder rungs distributed in discrete locations
along the length of said pole whereby the user can
grip progressive rungs of said plurality of ladder
rungs as the user stretches.

‘@l
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4. A stretching apparatus as recited in claim 1
wherein said pole is pivotally mounted with
respect to said seat.

5. A stretching apparatus a recited in claim 4
wherein said pole is pivotally movable towards and
away from said seat.

6. A stretching apparatus a recited in claim 4
wherein said pole is pivotally moveable to the
left and right side of said seat.

7. A stretching apparatus as recited in claim 1
wherein said leg supports are pivotally mounted
with respect to said seat and adapted to be moved
to the left and right side of said seat.

8. A stretching apparatus as recited in claim 7

further comprising a crank means connected to said

leg supports for causing said leg supports to open
and close in an arc motion.

9. A stretching apparatus as recited in claims 7
wherein each of said leg supports further comprise
a leg stop positioned to abut an inside surface of
a user’s leg.

10. A stretching apparatus as recited in claim 1
further comprising a foot stop slidably positioned
along each of said leg supports, said foot stop
engaging the bottom of the user’s foot and being
pivotal to permit the user’s foot to assume a toe
forward or heal forward position.

11. A stretching apparatus as recited in claim 10
wherein said foot stop is motor driven to pivot
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the user'’s foot between a toe forward and heal

forward position.

12. A stretching apparatus as recited in claim 1
further comprising an adjustable backrest
associated with said seat.

13. A stretching apparatus as recited in claim 1
wherein said leg supports include gripping means
for aiding the user reaching toward the user’s

toes.

14. A stretching apparatus as recited in claim 13
wherein gripping means is a handlebar and ratchet
mechanism which slides along said leg supports.

15. A stretching apparatus as recited in claim 13
wherein said gripping means is a plurality of !
ladder rungs distributed in discrete locations

along the length of said leg supports.

16. A stretching apparatus, comprising:

a seat;

a pole projecting from said seat in a forward
direction, said pole having a pivot point close to
said seat, said pole being pivitol towards and
away from said seat; and

hand grip means, for gripping said pole, said
hand-grip means being grippable in a first
position along said pole close to said seat and
being further grippable at subsequent positions
extending along the length of said pole further
from said seat as the user stretches, said
gripping means for keeping the user moving in a
stretch increasing direction.

+
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17. A stretching apparatus as recited in claim 16
wherein said pole is piviotable to the left and
right side of said seat.

18. A stretching apparatus as recited in claim 16
wherein said seat comprises:

an adjustable back rest; and

leg supports for holding a users leg’s
perpendicular to the user’s torso when the user is
in a sitting position.

19. A stretching apparatus as recited in claim 18
wherein foot stops are slidably connected to said
leg supports to engage the bottom of the user’s
foot and being pivotal to permit the user’s foot
to assume a pointed or flexed position.

20. A stretching apparatus as recited in claim 19
wherein said foot stops are motor driven to cycle
the user’s foot between a toe forward and heal
forward position.

21. A stretching machine, comprising:
a seat,

a pair of leg supports pivotally connected to
seat positioned to hold a user’s legs
perpendicular to the user’s torso when the user is
in a sitting position, said leg supports adapted
to open in a jaw-like fashion thereby stretching
the user’s leg and thigh muscles; and

hand-grip means, positioned along the sides
of saié leg supports, for gripping said leg
supports, said hand-grip means being grippable in
a first position close to said seat and being
further grippable at subsequent positions
extending along the length of said leg supports

.
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further from said seat as the user stretches.
1] 13 1] I3 .
22. A stretching machine as recited in claim 21 T
wherein said hand-grip means is a handlebar
slidably connected along said leg supports with a
rachet mechanism, said hand-grip means being °
adapted to be slid in a forward direction along
said pole as the user stretches.
23. A stretching machine as recited in claim 21 : . o
wherein said hand-grip means is a plurality of -
ladder rungs distributed in discrete locations
along the length of said leg supports whereby the
user can grip progressive ones of said ladder °
rungs as the user stretches.
24. A stretching machine as recited in claim 21
wherein foot stops are slidably connected to said o
leg supports to engage the bottom of the user’s
foot and being pivotal to permit the user’s foot
to assume a pointed or flexed position.
) ®
25. A stretching apparatus as recited in claim 21
wherein said foot stops are motor driven to cycle
the user’s foot between a toe forward and heal
forward position. "o
\C\:\
e
[ J
e
[ ® ° ® [ e o ® ° e o e e o



=}

-
-

.'el-"'

A

10

15

20

19

ABSTRACT

According to the invention, a stretching
machine is provided that can be used both for
physical therapy/rehabilitation and for physical
fitness. The stretching machine includes both an
arm and back stretching component and a leg,
thigh, and calf stretching component. The arm and
back stretching component includes a mechanism for
allowing the user to sit and fully extend his arms
either directly apcve his head, directly in front
of his torso, or at any angle therebetween. In
addition, the arm and back stretching component
can be pivoted to an angular orientation with
respect to the user’s waist, thereby allowing
different muscle groups to bé stretched. The leg,
thigh, and calf stretching component includes a
pair or leg supports which when moved apart holds
the user’s legs in a spread orientation for a
period of time to stretch the muscles.

Preferably, the arm and back stretching component
and the leg, thigh, and calf stretching component
can be used in cooperation with one another to
stretch a variety of muscle groups.
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