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portion is made of a different material with different re-
sistance levels.
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Description

I. Background of the Invention

A. Field of Invention

[0001] This invention relates to hand exercisers and
more particularly to exerciser devices for use in strength-
ening and therapy of the muscles of the forearm, wrist,
hand and fingers.

B. Description of the Related Art

[0002] Hand exercise units, herein generally termed
hand exercisers, are well known devices employed in the
exercising of the muscles. The muscles are brought into
operation in the forearm, hand, wrist and fingers as a
result of contraction of the hand against the resistance
of the hand exercise unit. This resistance is generally
offered by steel elements under tension, such as springs,
or by rubber balls to be gripped by the hand. These de-
vices are intended to accommodate the hand but are
generally limited to a single range of movement as the
devices are forced to contract. This limited range of
movement accordingly limits the benefit that can be
achieved in carrying out exercises using such exercisers.
The form of contraction resistance facility offered by the
devices soon leads, on repeated use of the device, to
those muscles which are exercised achieving a stale con-
dition, nullifying any neuromuscular stimulation which
has been achieved and correspondingly nullifying any
progress which has taken place. It is a universally ac-
knowledged fact in physiotherapy that neuromuscular
progress is dependent on the ability to stimulate muscles
from different angles with use of different exercises and
training principles.

[0003] There are a few provisions for accommodating
all the movements associated with the anatomy in ques-
tion in a single hand exerciser. For example, U.S. patent
4,750,734 to Greenfield discloses a hand exerciser that
provides for a wide variety of neuromuscular responses
in physiotherapy and muscle building in a single device.
The Greenfield patent further discloses that different re-
sistance levels can be experienced within the hand ex-
erciser depending on the location of the apertures with
respect to the ring. However, the varying degree of re-
sistance is limited due to the uniform nature of the ma-
terial used to form the hand exerciser. The Greenfield
patent also discloses that different resistances can be
applied to different sectors on the web. However, this is
achieved by using an external frame with adjustable ten-
sioning devices. The present invention addresses these
issues by creating a hand exerciser made from multiple
materials wherein each material consists of a different
elasticity modulus. Therefore, a wide range of resistance
levels can be provided for with a single hand exerciser
without the need for an external force to vary the resist-
ance of the web.
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Il. Summary of the Invention

[0004] According to one aspect of the present inven-
tion, an exercise apparatus includes a rigid frame, a re-
siliently deformable web tensioned to the frame, the web
being comprised of an array of apertures sized to accom-
modate human fingers, wherein the web has at least a
first portion and at least a second portion, wherein the
first and the portions are made of materials with different
resistance levels.

[0005] In accordance with another aspect of the
presentinvention, the web has multiple portions, wherein
each portion is made of different material, with a different
resistance level.

[0006] In accordance with another aspect of the
present invention, the web is molded around the frame.
[0007] In accordance with another aspect of the
present invention, the apertures on the at least a first
portion are a different shape than the apertures on the
at least a second portion, and the different shapes have
different resistance levels.

[0008] In accordance with another aspect of the
presentinvention, the web has multiple portions, wherein
each portion’s apertures are a different shape than the
apertures on the other portions.

[0009] In accordance with another aspect of the
present invention, a method for exercising includes the
steps of providing a web with at least a first portion and
at least a second portion, wherein the first and second
portions are made of materials with different resistance
levels, molding the web onto a substantially rigid frame,
inserting associated fingers into the apertures, pulling
the web toward an associated body, and releasing the
tension on the web.

[0010] In accordance with another aspect of the
present invention, providing a web with at least a first
portion and at least a second portion, wherein the first
and second portions are made of materials with different
resistance levels further includes the step of providing a
web with multiple portions, wherein the portions are made
of materials with different resistance levels.

[0011] In accordance with another aspect of the
present invention, providing a web with at least a first
portion and at least a second portion, wherein the first
and second portions are made of materials with different
resistance levels further includes the step of providing a
web with at least a first portion and at least a second
portion, wherein the apertures of the first and second
portions are different shapes with different resistance lev-
els.

[0012] In accordance with another aspect of the
present invention, providing a web with at least a first
portion and at least a second portion, wherein the aper-
tures of the first and second portions are different shapes
with different resistance levels further includes the step
of providing a web with multiple portions, wherein the
apertures of the portions are different shapes with differ-
ent resistance levels.
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[0013] Other objects and advantages of the invention
will appear from the following detailed description of the
preferred embodiment of the invention with reference be-
ing made to the accompanying drawings.

lll. Brief Description of the Drawings

[0014] The invention may take physical form in certain
parts and arrangement of parts, at least one embodiment
of which will be described in detail in this specification
and illustrated in the accompanying drawings which form
a part hereof and wherein:

FIGURE 1 is a plan view of a molded hand exerciser
of the present invention;

FIGURE 2is a cross-section view of FIGURE 1 taken
at X-X;

FIGURE 3 is a plan view of a molded hand exerciser
of the present invention showing two different
shaped apertures on the same exerciser; and,

FIGURE 4 is a plan view of a molded hand exerciser
of the present invention showing a different shape

aperture.

IV. Description of the Invention

[0015] According to the presentinvention, there is pro-
vided a hand exerciser for multi-movement exercising of
the muscles of the forearm, hand, wrist and fingers, which
comprises a rigid frame spanned by a resiliently deform-
able web held under tension and formed with an array of
apertures sized to accommodate the human fingers, the
web material being an elastomer having elasticity and
hardness properties which render it capable of offering
variable resistance to deformation according to the po-
sitions of fingers inserted in the apertures.

[0016] The material from which the web is produced
will generally be a thermoplastic rubber or elastic plastics
elastomer. Such material preferably has a Shorr A hard-
ness of 20 degrees to 80 degrees, an elasticity modulus
from 1to 10 MN/m?2, a tensile strength from 7 to 35 MN/m?2
and an elongation at break of 100% to 1000%. In the
preferred embodiment the Shorr A hardness ranges from
40 to 60 and the tensile strength ranges from 10 to 30
MN/m2. A typical such material is the product MA198
from BTR Limited. The web may be of sheet form with
openings stamped or otherwise formed therein or may
be a mesh formed of strands of material as aforesaid
crossing over at regular intervals and interconnected at
the crossover positions.

[0017] The web may be made from a wide variety of
materials that meet the requirement of being resilient. In
general these include elastomeric materials whether vul-
canized or unvulcanized, cross-linked or non-cross-
linked or containing a cross-linked or partially cross-
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linked component. The term vulcanized is used to imply
the use of heat and possibly pressure in forming a three-
dimensional molecular network, while cross-linking cov-
ers the formation of a three-dimensional molecular net-
work at any temperature. The composition utilized to pro-
duce the web having physical characteristics as afore-
said may contain the usual additives for providing pro-
tection against water, ozone and weathering, reinforcing
fillers, inert fillers, colorants, anti-abrasion agents etc.
[0018] The presentinvention is formed by molding the
web around a rigid frame whereby the molding compo-
sition becomes disposed and cured. This is a particularly
suitable procedure when the web is of sheet form, such
a form of exerciser being relatively inexpensive to pro-
duce and nevertheless capable of permitting a wide va-
riety of muscle movement according to direction of
stressing, thickness of web and percentage area of cells
in the vicinity of the cells through which the fingers are
placed.

[0019] The preferred embodiment is shown in FIG-
URES 1 and 2. The hand exerciser is formed as an inte-
gral molding comprising a sheet 10 of a rubber compo-
sition molded over and between a circular ring 11 and
formed with an array of apertures 12 each sized to receive
a finger or thumb. The molded rubber inside the ring 11
that contains the apertures 12 isreferred to as the web 13.
[0020] As mentioned above in the related art section
different levels of resistance will be felt at different parts
of the web 13, depending on the location of the apertures
12 in relation to the ring 11. However, in order to achieve
a maximum amount of resistance levels within a single
hand exerciser the web 13 can be made from multiple
materials wherein each material has a different elasticity
modulus. For example, one half of the web can be made
of a material that has an elasticity modulus 3 MN/m2 and
a second material that has an elasticity modulus of 6
MN/m2. In this embodiment each half of the hand exer-
ciser will have a different resistance level. This allows
the person using the device the ability to realize a wide
variety of resistance levels than would be permitted in a
hand exerciser made from one material. It should be not-
ed that the number of different materials used to make
the web on a single exerciser is not limited to two and
can be any number of materials chosen with sound en-
gineering judgment.

[0021] In addition, FIGURE 1 shows the preferred em-
bodimentwith circular shaped apertures 12. The aperture
shape also contributes to the exercise features of the
present invention. The apertures may be square 14 as
shown in FIGURE 4 or triangular (not shown), rectangular
(not shown), hexagonal (not shown) or any geometric
shape chosen with sound engineering judgment. In ad-
dition, as illustrated in FIGURE 3 a portion of the aper-
tures can be of one shape and another portion of the
apertures can be of a different shape. As the user inserts
and removes his or her fingers from the apertures the
user will experience a certain degree of resistance. The
amount of resistance will depend on the size and shape
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of the aperture in relation to the size of the user’s fingers.
A tighter fit will result in a greater resistance than will a
loose fit.

[0022] In order to utilize the hand exerciser of the
present invention, the fingers are inserted into the aper-
tures 12. As resistance is applied to the fingers by the
web 13, appropriate muscle groups are employed to
overcome this resistance. Thus, by using one or both
hands, twisting, pulling, pushing movements may be ap-
plied to the hand exerciser. By using one or more fingers
it is possible to contract the web 13 in various ways in
carrying out scissor movements, curling and related mo-
tions. Also, more than one individual may use the device
simultaneously wherein each person places their fingers
into the cells in one area of the grid and then applying
tension in opposite directions.

[0023] The hand exerciser of the invention is a useful
accessory for sufferers of arthritis and rheumatism and
may be used in physiotherapy in hospitals. It may also
be used in exercising or training by persons whose sport-
ing activities require the use of the hand and forearms,
wrist and fingers and is expected to be of special benefit
to persons who play golf, cricket, tennis, judo, gymnas-
tics, baseball, swimming, skiing, wind surfing and moun-
taineering. Itis conservatively estimated that over twenty
exercises can be performed efficiently with the hand ex-
ercisers of the invention, as well as approximately thirty
physiotherapy-training principles.

[0024] The following list of exercises is indicative of
those that may be carried out using an exerciser embod-
ying the invention:

1. Insert fingers of hand or hands into elastic grid
provided by the web and grip and contract repeat-
edly.

2. Insert fingers of hand closely spaced into grid and
expand outwards, i.e. the opposite of Exercise 1.

3. Insert fingers of one or both hands in an open
scissors position into the grid and contract, or use
two fingers at a time, one or both hands.

4. Insert fingers in a closed scissors position and
expand repeatedly i.e. the opposite of Exercise 3.

5. Insert fingers or finger of hand or hands into grid
for curling action, with back of hand resting on the
rigid frame.

6. Place palm of hand on the frame and insert thumb
into grid and expand outwards.

7. Hold the frame with four fingers of one hand, then
use the thumb to contract the grid towards the frame.

8. Hold the frame with four fingers of one hand, then
move the thumb to left and right; the thumb can also
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pushdown onthe grid and achieve the reverse effect.

9. Place the palm of the hand on the frame and grip
the grid with the fingers extended and contract. One
or more fingers and the hand or hands can be exer-
cised simultaneously. To achieve higher resistance,
insert the fingers further away from the frame into
the grid then, stretch the grid back until palm of the
hand can be anchored to the frame. Alternatively,
both hands can be used to contract the grid simul-
taneously in opposite directions.

10. Place the fingers of one hand underneath one
side of the grid, then place a finger from the other
hand on top of the other side of the grid and push
down with one finger and up with the other.

11. Insert fingers of one hand in a scissor position
into the grid, then with the other hand hold the frame
and rotate the frame in a circular motion left to right
resisting the movement with the inserted hand. A
back and forth motion can also be utilized. A variation
is to hold the frame firm in one hand and with the
other inserted in the scissor position twist the hand
left to right and up and down.

12. Insert two fingers or more into the grid and while
keeping them stiff move them up and down in a ver-
tical plane. The other hand holds the exerciser
steady.

13. Insert a finger into the grid using the frame to
anchor the thumb then, while holding the frame
steady with the other hand, move the finger in a cir-
cular clockwise and anti-clockwise movement.

14. With the exerciser in a horizontal position insert
the fingers from underneath through the grid so that
the finger tips are positioned on the frame, then while
holding the frame firm with the free hand, pull with
the fingers raising the knuckles upwards, as if pulling
oneself up the edge of a cliff with the finger tips. The
free hand that keeps the exerciser steady can also
be used to put the grid under tension by contracting
the grid and thus increasing the resistance to the
exercising hand.

15. The reverse of the above exercise is achieved
by placing the frame in the palm of the hand, then
inserting the fingers into the upper side of the grid
and then pulling or raising the fingers backwards re-
peatedly.

16. Place the web in the palm of the hand and use
the fingers to "walk" pulling successive rows of cells
towards the frame and back again to the starting po-
sition.
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17. With both hands grip the grid and place the frame
of the exerciser against the knees and turn the hands
downwards.

18. As in Exercise 17, position the frame against the
knees and grip the grid and twist in circular motion
clockwise and anti-clockwise.

19. The grid is gripped with both hands and the mo-
ment of bending is applied as in bending a stick. The
exerciser is in the vertical position.

20. Grip the grid with the wrists turned to the side so
that the thumbs are laterally upright, then raise the
hands up and down as if using a hammer.

21. Place the fingers of both hands on the frame then
use the thumbs to "walk" backwards, pulling succes-
sive rows of the grid towards the frame and back to
the starting position.

22. Two or more people can use the web at once
contracting alternately in sequence or simultaneous-

ly.

[0025] As a guideline with regard to schedules on the
web, choose 3-5 exercises and do sets of them and re-
peat for atleast 5 minutes 2-3 times per week, more often
if higher performance levels are desired. After 6-8 weeks
the muscles will need a change of routine and appropriate
exercises may be chosen to make up a new schedule.
[0026] Many more variations and combinations of the
exercises described here can be carried out. Practically
every known physical training principle can be utilized on
the exerciser, i.e. super sets, tri sets overload, forced
reps, pyramids etc.

[0027] Atleastone embodimentbeen described, here-
inabove. It will be apparent to those skilled in the art that
the above methods may incorporate changes and mod-
ifications without departing from the general scope of this
invention. It is intended to include all such modifications
and alterations in so far as they come within the scope
of the appended claims or the equivalents thereof.
[0028] Having thus described the invention, it is now
claimed:

Claims
1. An exercise apparatus comprising:

a rigid frame;

a resiliently deformable web tensioned to the
frame, the web being comprised of an array of
apertures sized to accommodate human fin-
gers, wherein the web has at least a first portion
and at least a second portion, wherein the first
and the portions are made of materials with dif-
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ferent resistance levels.

The apparatus of claim 1, wherein the web has mul-
tiple portions, wherein each portion is made of dif-
ferent material, with a different resistance level.

The apparatus of claim 2, wherein the web is molded
around the frame.

The apparatus of claim 1, wherein the apertures on
the at least a first portion are a different shape than
the apertures on the at least a second portion, and
the different shapes have different resistance levels.

The apparatus of claim 4, wherein the web has mul-
tiple portions, wherein each portion’s apertures are
a different shape than the apertures on the other
portions.

A method for exercising, the method comprising the
steps of:

providing a web with at least a first portion and
at least a second portion, wherein the first and
second portions are made of materials with dif-
ferent resistance levels;

molding the web onto a substantially rigid frame;
inserting associated fingers into the apertures;
pulling the web toward an associated body; and,
releasing the tension on the web.

The method of claim 6, wherein providing a web with
at least a first portion and at least a second portion,
wherein the first and second portions are made of
materials with differentresistance levels further com-
prises the step of:

providing a web with multiple portions, wherein
the portions are made of materials with different
resistance levels.

The method of claim 6, wherein providing a web with
at least a first portion and at least a second portion,
wherein the first and second portions are made of
materials with different resistance levels further com-
prises the step of:

providing a web with at least a first portion and
at least a second portion, wherein the apertures
of the first and second portions are different
shapes with different resistance levels.

The method of claim 8, wherein providing a web with
at least a first portion and at least a second portion,
wherein the apertures of the first and second portions
are different shapes with different resistance levels
further comprises the step of:
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providing a web with multiple portions, wherein
the apertures of the portions are different shapes
with different resistance levels.
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