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APPARATUS AND METHOD FOR EXERCI SI NG BACKGROUND OF
THE | NVENTI ON Field of the Invention The invention
relates generally to exercise 5 equi pnent which allows a wide variety of
exercise regi wong,2esasl prograns to be acconplished for trRoOwsy7oiss2 body
and i ncreasing strength, endurance and agility w thout enpl oying

har nf ul i npact or stress exercises which danage, tear or pull nuscles
or cause other rnuscul ar-skeletal injury. Mre particularly, 10 t he '

I nvention pertains to an aratus c ) tabl e base and
retaining a resilient ballﬁg) ‘Pﬁg Eﬁﬁﬁﬁ Fd% EXE&gﬁgFH?ng I n response

to the wei ght of a user recl|duﬂUﬁﬂﬂﬂﬂﬂh&&;lﬂﬁ.ﬂﬂ&@ﬂ@ﬂﬂﬂto t hus support the

user's back whihga BerfQEMiPedeion Variety of stretching or strength
bui |l di ng exercises. The Ib base has a plurality of attachnent points

| ocat ed around the exterior of the base for attaching and positioning
one or nore el asThe baveistidm xe&atééugeﬁefamly ltenexepecdsede the user

with a wariap 'gﬁghétéﬂféh .’gii&gs %réﬁm&fg e’ c%? {e%men? anc?]
exercises to pro an aero | sometric or otoni c_beneri e
user . programs to be accomplished for toning the body and increasing

strength, endurance and agility without employing harmful
impact or stress exercises which damage, tear or pull muscles
or cause other muscular-skeletal injury. More particularly,

10 the invention pertains to an apparatus comprising a stable
base and retaining a resilient ball, the resilient ball
deforming in response to the weight of a user reclining on the
ball and to thus support the user’s back while performing a
variety of stretching or strength building exercises. The

15 base has a plurality of attachment points located around the
exterior of the base for attaching and positioning one or more
elastic bands. In use, the elastic bands provide the user
with a variable resistance during performance of the various
exercises to provide an aerobic, isometric or isotonic benefit

20 to the user.

Description of the Related Art

Various prior art approaches have been used to
design exercise devices which isolate various muscle groups
and also provide adjustable resistance. Examples of such

25 apparatus include individual free weights or machines with
pulleys and weights, or elastic bands to stress the muscles of
the user, thus resulting in improved health, fitness, weight
control, muscular tone and size, and coordination.

Exercise devices provide these benefits in a variety

30 of ways. Some exercise devices require repetitive body motion
and use pulley or lever assemblies to simulate exercises done
with free weights. Others use isometric principles, or
utilize resilient devices such as springs or elastic cords.
Generally, these devices are designed to promote muscle



Description of the Related Art Various prior art

approaches have been used to desi gn exerci se devices which isolate
vari ous nuscl e groups and al so provi de adjustable resistance.
Exanpl es of such 25  apparatus include individual free weights or machines
w th Pupboysssand wei ghts, or elastic bands to stress t periisonsgs of
the user, thus resulting in inproved health, fitness, weight control,
muscul ar tone and size, and coordination. Exer ci se devi ces
provi de these benefits in a variety 30 -2f ways. Sone exercise devices
require repetitive body notion ~and use pulley or lever assenblies to
simlate e (ﬁﬂ% are nofj ggsfigeedunep ghe sused F Parde dsénetric

princi pl es,umiversal Wrddrzm b§sbotAnheflexhadevoetch as springs or elastic

cords. o C2e7 8l rnd 133660 £85eR1E: fESLANRM O I & IS G

- 2- drvieR niF Hed lakaowst andshgadtht elyes ysghaplpand sther

5 recreational organizations have invested heavily in weight
lifting equipment, weight training machines, wall mounted
weight and pulley exercising devices, as well as a number
other resistive machines and apparatus. The use of such
exercising devices not only augments the exercise program of

10 those who engage in regular sports activities, such as
running, hand ball, tennis or swimming, but the exercising
devices are also used by those who lack the time, space or
money to engage in regular sports activities. Another
important use of these devices is to provide rehabilitative

15 therapy to individuals who, through injury or disease, have
lost muscle strength or function in their torso or one or more
limbs.

One problem with all of these exercising devices is
that they are often inappropriate for use by a person who has

20 suffered a back injury. It is commonly known that back
injuries, even those that are minor and not debilitating in
nature, can be aggravated through the use of free weights or
exercise machines. During exercise with free weights or
exercise machines, the user’s spine and the associated

25 ligaments and musculature of the back are unevenly supported
due to the unyielding nature of the various weight lifting
benches and exercise machines available. Additionally,
exercising devices designed to be used in a standing position,
or that are used dynamically, requiring motion of the user’s

30 body during performance of the exercise, can cause potentially
harmful strain of the user‘’s spine and back muscles due to the
user’s poor posture or lack of coordination during performance
of the exercise. This potentially harmful stress or imbalance
may result in a new injury, or aggravation of a pre-existing

35 injury.

Physical therapists have utilized an inflatable
resilient ball, such as is sold by Sissel, to provide
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har nf uj 5 St r 658, WmldMA N GRemory. One exercise program utilizing a
resilient ball is described by Beate Carrier in "Swiss Ball
Exercises." A variety of exercises are proposed, describing
use of a resilient ball to provide static and dynamic
stretching to help restore range of movement to post-operative

20 patients, to teach coordination and balance to challenge
youngsters and stroke victims, and to condition olympic skiers
and gymnasts.

While the shape and mobility of the ball is
advantageous in providing a functional kinetic workout,

25 occasionally, because of specific patient requirements or a
lack of balance or coordination, a base to help stabilize the
ball during the exercise is required. Additionally, while
manipulating the ball itself can provide aerobic, isometric
and isotonic exercises, it is also advantageous to provide

30 resistance during the exercise to strengthen muscles in
conjunction with use of the ball. To this end, therapists
have employed a variety of elastic bands or latex tubing that
could be manipulated in a variety of ways to provide
resistance training for specific muscles.

35 Prior art approaches for providing such as a
resistance included using a very shallow base to retain the
ball in a stable position. Due to its shallow bowl
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system, the user’s weight on the ball was supposed to trap the
base and levers beneath the ball so that the bands could be

10 flexed in a controlled manner. Alternatively, the elastic
bands were simply positioned beneath the ball and the user’s
weight upon the ball was used to keep the elastic bands in
position beneath the ball. None of these approaches provided
an arrangement enabling the removable attachment of the

15 elastic bands to attachment points disposed around the base
ensuring both stable positioning of the ball and retention of
the elastic bands.

What has been needed, and heretofore unavailable, is

a reliable, low cost, stable base having a plurality of easy

20 to use attachment points for attaching elastic bands in a
variety of configurations to provide isolation of various
muscle groups and user adjustable resistance to train thoge
muscle groups.

25 SUMMARY OF THE INVENTION

Briefly and in general terms, the present invention
provides a new and improved apparatus and method of operation
for providing muscle isolation and resistance training.
Basically, the apparatus comprises a base having a plurality

30 of novel attachment points for attaching one or more elastic
bands to provide variable resistance in a plurality of
movement planes. The attachment points on the base allow for
easy attachment or detachment of the elastic bands by a user,
and also provide a convenient method of storing the elastic

35 bands when the base is not in use. This construction, in
combination with the use of a spherical ball, allows for more
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PCT/ US97/ 01898er employs the ball during the performance of an exercise
10 regimen. The base prevents the ball from moving during the

exercise, ensuring that even a debilitated user, or one who,
through age or infirmity lacks to the coordination to use the
ball safely, can use the ball without danger of loosing
control of the ball. Additionally, the base includes a

15 plurality of attachment means arcund which a length of elastic
band or latex tubing having handholds for grasping by a user
can be looped, thus providing attachment to the base. The
elastic band can be attached at one point and then lcoped
around other of the attachment points located around the

20 circumference of the base to adjust the length of the elastic
band available to provide resistance during an exercise or to
provide a proper arrangement of the handholds of the elastic
bands for a wvariety of exercises.

These and other features and advantages of the

25 invention will become apparent from the following detailed
description when taken in conjunction with the accompanied
exemplary drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevational view, of an exercise
30 apparatus showing a resilient ball, a base, attachment points,
elastic bands and handholds of one embodiment of the present
invention.
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used. In this system the user's weight on the ball was supposed to
trap the base and | evers beneath ttfe ball so that the bands coul d be
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| NVENTI ON Briefly and in general terns, the present
I nvention provi des a new and i nproved apparatus and net hod of

operation Fig. 4 is a side elevational view, partially in
cutaway, illustrating the elastic band mounted on one of the
10 ~ attachment points of the apparatus of Fig. 1.

Fig. 5 is a side elevational view, partially in
cutaway, illustrating an alternative method of mounting an
elastic band to one of the attachment points on the base of
the apparatus of Fig. 1, and also depicts how the elastic band

15 can be mounted around another attachment point to adjust the
positioning and useful lengthening of the elastic band.

Fig. 6 is a front elevational view illustrating use
of the embodiment of Fig. 1 to perform a biceps curl, and
depicting the arrangement of the elastic bands on the

20 attachment points of the base to perform this exercise.

Fig. 7A is a side elevational view illustrating use
of the embodiment of Fig. 1 to perform a triceps exercise
showing the user lying prone on the ball with the user’s back
in contact with the ball and with the user’s arms in an

25 initial, relaxed position.

Fig. 7B is a side elevational view of the exercise
depicted in Fig. 7A with the arms of the user in an extended
position.
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the elastic bands.

Description of the Preferred Embodiments

Referring now to the drawings, and more particularly

1o to Figure 1, there is shown an exercise apparatus generally
comprising a resilient ball removably mounted on a base 4. A
Plurality of attachment points 6 are mounted on the base 4.
Elastic bands 8, 8' are attached to or arranged around
attachment point 6. The elastic bands have handholds 10, 10’

15 attached to the respective ends of bands 8, 8’. When the
handholds 10, 10’ are grasped by a user, the handholds 10, 10°
allow the user to exercise various muscle groups by firxst
pulling on the handholds 10, 10’ elongating elastic bands 8,
8’ to provide positive resistance training to a muscle or

20 muscle group, and then relaxing the elastic bands 8, 8' in a
controlled manner to provide negative resistance training to
the muscle or muscle group. Depending on the exercise to be
performed, the elastic bands 8, 8’ are arranged around one or
more of the attachment points & thereby providing the

25 appropriate length and positioning of the elastic bands 8, 8
for the exercise to be performed. The attachment points 6 are
disposed around the exterior of the base 4 to allow convenient
attachment and routing of the elastic bands 8, 8' so that
handholds 10, 10’ are in the proper position for carrying out

30 a desired exercise. Thus the handholds 10, 10’ may be
properly positioned to provide a user with resistance training
while seated on the ball 2, lying prone on ball 2 with the
user’'s stomach in contact with the ball 2, or, alternatively,
while lying on the ball 2 facing upward so that the ball 2 is
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support the weight of the user and also to resist the force of
the elastic bands 8,8’ as they are stretched, the ball should

10 be sufficiently robust so that it does not rupture during use.
Accordingly, the ball may be manufactured from a variety of
materials, depending on the burst strength and resiliency
desired. For example, one ball commonly used is manufactured
from a plastic material and has a wall thickness sufficient to

15 give a burst strength of 600 pounds per square inch. Other
balls having greater burst strengths can be used as
appropriate to serve the exercise needs of heavier users, or
to prevent rupture of the ball when used in conjunction with
the performance of an exceptionally vigorous exercise routine.

20 While the balls commonly used are inflated with air, the ball
2 may be inflated with any gas that provides a light weight,
resilient ball capable of deforming in response to a user’s
weight when the user sits or lies on the ball, thus providing
support for the user’s spine and back musculature.

25 The base 4 may be manufactured from a variety of
materials in a variety of shapes and sizes. The base 4 has a
hollow recess formed in its top surface. This recess is of
sufficient depth so that when the ball 2 is placed in the
recess, the ball 2 is held in a stabile position. This

30 arrangement is advantageous in that the base 4 resists
dislodging of the ball 2 during exercise, but the ball is
easily removable if the user desires to perform an exercise
that requires support of the user’s body as the user moves
through multiple planes of movement. While the base 4 is

35 depicted as having a circular outer shape, the base 4 may have
any outer shape that allows a semi-spherically shaped recess,
capable of receiving a spherically shaped object, to be formed
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- 6- Fig. 2 is a partial sectional view taken along |line

2 of Fig. 1, illustrating the details of one of the attachnent poi nts
nmount ed on the base. Fig. 3Ais a sectional view
i[lustrating sweiessse 5 enbodi nent of an attachnment point ROUWESHIESH t he
base. - Fig. 3Bis a top plan view of the attachment point
of Fig. 3A Fig. 4 is a side elevational view, partially
in cut avay, |IIustrat| ng the elastic dand mounted on one of the 10
attachnent pai nt.s t he appar at s f Fig. 5is a
si de eIevathﬁhlﬁb Wepgﬁutlaﬁﬁ V2 tB Egge }tamay Illustrating an

alternative nethod of rﬂﬁﬁﬂﬂnygganow to Figasti cchmmEtashoeatopoins 6 is
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band. 5 the dlameterFlcg tdei spacerodd wewmvmm me@allnlilnssalraal ng use
: between the exposed portion of the bottom face of the overhang
member 22 and the base 4. The overhang member 22 and spacer
20 are assembled together and held in place on base 4 with a
threaded screw 28 and nut 32. The top face of the overhang

10 member 22 may have a relief 26 so that the head 30 of threaded
screw 28 lies flush or below surface of the top face of the
overhang member 22 when the attachment pocint 6 is mounted on
‘base 4. It should be understood that while attachment point 6
is depicted having a separate cylindrical spacer 20 and

15 overhang member 22 held together by threaded screw 28 and nut
32 when the overhang member 22 is mounted on the base 4, the
attachment point 6 could be constructed in such a manner that
overhang member 22 is permanently affixed to spacer 20 using a
suitable adhesive. In still another embodiment, attachment

20 point 6 could be manufactured from a single piece of a
material such as plastic or aluminum. One skilled in the art
will also quickly understand that means, other than the
threaded screw 28 and nut 32, such as a rivet or a suitable
adhesive, can be employed to mount attachment point 6 to the

25 base 4. The attachment points 6 are preferably evenly
disposed around the perimeter of the exterior side of the base
4, although uneven spacing.to provide for specific
configurations of the elastic bands 8, 8’ and handholds 10,
10’ are also possible.

30 Referring now to Figs. 3A and 3B, another embodiment
40 of the attachment point 6 is illustrated. In this
embodiment, the overhang member 42 is formed in a "dog bone"
shape, the ends of which extend beyond the circumference of
the space 44 to provide a space for retaining the elastic band

35 8 in position on the base 4. As previously described, the
overhang member 42 and spacer 44 may be manufactured as
separate pieces of plastic or some other suitable material



of the enbodinent of Fig. 1 to performa biceps curl, and depi cting

the arrangenent of the elastic bands on the 20 attachnent points of the
base to performthis exercise. Fig. 7Ais a side

el evational view illustrating use of the enbodinent of Fig. 1 to
perform a t rygehsegfxerci se showi ng the user |ying propergsrifisbal |
Wi th the user's back in contact with the ball and with the user's
arms in an 25 initial, relaxed position. Fig. 7Bis a
side el evational view of the exercise -10- depicted in Fig. 7Awth the
arns of the user in an extended posi tion. WO 97/ 28849
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having a single end or hook shaped member will suffice to hold
5 the elastic band 8 in position. Alternatively, attachment
point 40 may be manufactured from a single piece of plastic or
other suitable material, and attached to base 4 using either
screws, rivets 48 or a suitable adhesive.
Referring now to Fig. 4, one embodiment of the
10 attachment point 6 is depicted in partial cutaway to
illustrate the mounting of the elastic band 8 to the base 4.
In this embodiment, a single continucus elastic band 8 has
handholds 10, 10’ attached at both ends. The elastic band 8
is doubled over at a point approximately equi-distant from the
15 ends of the elastic band 8, forming a loop 50. A clamp 52,
formed f£rom tape, string, metal or plastic, such as, for
example, a plastic cable tie, is affixed around the
overlapping portions of the elastic band 8 and tightened
sufficiently to prevent the elastic band 8 from slipping and
20 closing the loop 50. The elastic band 8 is then mounted on
attachment point 6 by stretching the loop 50 sufficiently so
that the loop 50 passes over the overhang member 22 of
attachment point €. Once the loop 50 is passed over the
overhang member 22 so that the elastic band 8 encircles the
25 central spacer 20, the loop 50 is allowed to regain its
relaxed state, maintaining the loop 50 on the attachment point
6 between the exposed bottom face of the overhang member 22
and the base 4. Preferably, loop 50 is sized so that the
diameter of loop 50 is smaller than the diameter of the
30 overhang member 20 of the attachment point 6. In this manner,
elastic band 8 is now firmly, yet removably, mounted on the
base 4. Alternatively, loop 50 could be replaced by a
fastener, such as a hoock or metal eye that is sized to engage
the attachment point 6. Handholds 10, 10’ may now be grasped
35 by a user and an exercise performed wherein the elastic bands
8, B' are repetitively stretched and relaxed by the user to
provide a resistance work out to a selected muscle or muscle



arms in an initial, relaxed position. 5 Fig. 8Bis a front

el evati onal view of the exercise depicted in Fig. 8Awith the arns of
the user raised to extend t he el astic bands.

Description of the Preferred Enbodi nents Referrin om1to
t he draw ngs,waW#28sd® e particularly 10 to Figure 1, therePF§’l’§H

exerci se apparatus generally conprising a resilient ball rennvably
nounted on a base 4. A plurality of tachnent points 6 are nounted
on the base 4. El astic bands 8, 8 are attached to or arranged around
att achnment p§# 6 The el astic bands have handhol ds 10, 10' 15 attached
to the respe V& ends of bands 8, & When t he handhol ds 10, 10

are grasped by a user, Hﬁﬁéhﬁ&ﬁﬁhé?dslqi)qu)be constyucs®c BB Bs¥ATigLY of
exerci se var ways. nuaeEerg&agpeobylélret handholal|l0 mayobet erhaddbdl teo 10,

10" elongal i ng.gl.ast k6, PadapPe cne effs Ok A QR BAS! Fb¥RelCrishance

training to muscl’ group e elastic
bands 85 8' ilgagher, Cl@@ﬁ%réﬂﬁéﬁlﬂaﬂﬁe?th%f[ﬁQiFﬁhienéﬁéFFﬁé r&8j dEERched

training to to thet BadsUSEl @ SprowGEt ES@r Ohe [ipeadiery SENmhhebexeormed t o

b
more of the AEPRCARINEISEaEE EeRRCt fatt dhe S rIdRRIgH BEoHRLnEdathe
| engt h and pé@ﬁtﬁbﬁpﬁgoﬁftbﬁehénéb©l@ %ﬁuﬂﬂ;QﬁaQSthe handh@idthe éiérb?se to

be perfor rr]?d saf@&yahhaCbaiﬁiﬂlblrﬁﬁbm{zSgﬁa@é&i by thdjlﬁiéﬁsﬁdlrahguﬁérfbﬁmgnce f
o) o O LR PRty | QNCARRNEIYEN), no srefld I5VPIE. S0uARHLLR ¢
position for 68amayi bg Sormed frog desingle adimas «f plustict he Athehol ds 10,
10" may be rjigid, non-deformable material. It will be obvious to one
skilled in the art that handhold 60 may be covered with a
shock absorbing and/or absorbent material such as rubber or
15 cloth tape to provide a more comfortable, non-slip gripping
surface. This is especially useful when sweat forms on a
user’s hands during vigorous or prolonged exercise.
Referring again to Fig. 5, another embodiment of an
elastic band is shown. In this embodiment, elastic band 62
20 has a handhold 60 attached at one end, and the opposite end is
formed into a loop 64 that is then affixed to the body of
elastic band 62 by splicing to the band, using a suitable
adhesive or with a fastener 66. Alternatively, the loop 64
could be formed with a metal or plastic hook or eye. Elastic
25 band 62 is shown mounted on attachment point 6 and then routed
in such a manner that it passes under attachment point 6’ thus
providing for alternative positioning of the handhold 60 to
suit the needs or requirements of a particular exercise. It
should be obviocus that the invention is not limited to routing
30 elastic band 62 over a single attachment point 6', but that
elastic band 62 may be routed over more than one attachment
point 6’ as required by an exerxrcise. In this manner, elastic
band 62 and handhold 60 may also be wrapped around the base 4
and multiple attachment points 6 and 6’ in a neat and tidy
35 manner for storage. As should be obvious, where an exercise
is to be performed with both hands, thus requiring two
handholds 60, a second elastic band 62, handhold 60, and loop



properly positioned to provide a user with resistance training whi | e

seated on the ball 2, lying prone on ball 2 with the user's stonmach in
contact- with the ball 2, or, alternatively, while lying on the ball 2
facing upward so that the ball 2 is WD 97/ 28849

PCT/ US97/ 01 - 8- ' t act
with the usgéagwgggk. Thus, the user's back is supporﬁg¥qﬁﬂw$ﬁf
performance of the sel ected exerci se. The ball 2 may be
provided in a variety of sizes, depergh ng on age, height or weight of -
the user and the 5 exercise to be perfornmed. By way of exanple, and not
be way 6dfassembly ican ke mountesl jong thedbamet ¢rabfthe apprepriate

conmonl y usgge 4 Ofimd B Yo SHEY ¢ &5 -aceloir@daie Bakl uséruseseddnd handupport
t he wei ght of the user and_also

bands 8,8 as they artés%t?%t%c%x%r[?g'ssll?:tltaptpgﬁﬁg%Cﬁbﬂs‘ﬁ’éars"(éPfrbﬂ'e’?ﬂsﬁtélcl
robust so tthhtough ddesilibtnow piaidesturibeg .usfhe descriiptbicoh nof ythedse bal |
may besManuy AL & tefd AN fod ULy Vay of eRBIBLEGRLy deHEREh NeedFcidis,
burst strength and resilienc desired. For exa Ye on all conmmonly
used is nan%?é%?fﬁ%ﬁ?°ns ° r%hﬁa?ﬁﬁ%ﬁgaqg ﬁ§F§FF§FSa%§eH%%S%? 1 thickness
sufficient VYerious routing of the elastic bands and different user
positions are also possible. For convenience, like features
of the figures are identified using the same reference
10 numbers. It should be understood that the exercises depicted
in FPigs. 6-8B are just a few of the many exercises possible
using the present invention.
Referring now to Fig. 6, a biceps curl exercise
designed to strengthen the biceps of the arm is depicted. To
15 perform this exercise, the ball 2 is placed into the base 4
and the elastic bands 8, 8’ are attached to and routed around
the attachment points 6 as required to perform the desired
exercise. The user 70 positions himself in a kneeling or
sitting position such that the front portion of the user’s
20 body, in most cases, the user'’s chest and stomach regions, are
in contact with the ball 2. The elastic bands 8, 8’ are
arranged so that they are mounted on the attachment points 6’
located on the side of the base 4 opposite from the side of
the base 4 adjacent to the user 70, so that the ball 2 is
25 between the user’s 70 body and the handholds 10, 10‘. The user
70 places his arms 72 on the top surface of the ball 2, and
grasps the handholds 10, 10’ with each hand. The user 70 then
repetitively flexes each arm 72, 72’, either in unison or
separately to provide resistive training to strengthen the
30 biceps muscles of the user’s arms 72, 72‘. As the user 70
flexes his arms 72, 72’, the elastic bands 8, 8’ stretch in
response. As the elastic bands 8, B’ stretch, the resistance
of the bands increases, thus requiring additional exertion by
the user 70 to overcome the increased resistance of the
35 elastic bands 8, 8’. Having flexed his arms 72, 72’ as much
as possible, the user 70 then relaxes the muscles of his arms
72, 72', slowly extending the arms 72, 72’ either in unison or



15 give a burst strength.of 600 pounds per square inch. O her

bal I s having greater burst strengths can be used as appropriate to
serve the exercise needs of heavier users, or to prevent rupture of
the ball when used in conjunction with t he performance of an
exceptional | y wogussess exerci se routine. 20 VWil e the bal | SPEHESMINOLEZ used
are inflated with air, the ball 2 may be inflated with any gas that
provi des a |ight weight, resilient ball capable of deforming in
response to a user's melght when theldser sits or lies on the bal
thus providin or the_user ne .and,back scul at 25
The base 4 na%“?%l% c‘t%% ngggﬁ.rlgevgﬂsﬁggnge LR "'[ugmiargsc’li:"n|lJ‘<i:ilg

vari ety of shapes #hd 23 'zemtilhghigasdasthgsbands 8, &folhane regadspefothedrin

its top surfagglaxddd s d-QRSdtTheld state, SHbiy Lé@iﬁgc&ﬁaireyachhabnmbﬁnthbe
ball 2 is placed |n the recess

t
posi ti on. Thi SXZXFL8€ o e Fhfoc2oR gﬁgaﬁfgﬁﬁ%ﬂ%nl%ﬁ ﬁﬁﬁeqﬁ?da %sg hbre5|sts
di sl odgi hg of tites bas |tige digsmFOelesdree, toupronide & (warkout foregsp| y

removabl e if Sdfestsed rﬁ{?s%lre%s tQtP%hBQ&H‘ BE £XEEEI St the ulgeal of e@u»;bego
t he us noves t hr.ough nultl | anes

support of the user's
of novenent. Wl?#??@%%ﬁf"i‘?"ﬁ?e bﬁeﬁ}’ﬁt}éﬂljaszhar\}}'ﬁ%ai 5 tt& FP’outer
shape t he baseevemmindnavalue straimytoutbe sbipe, t higamsrtews and

sem - spheri cahh Yo SRR IS user’s eapsbéfe &&rir??éﬁﬂ&nﬁn%&h%ffl eakl y
shaped g? ject, to pe fornmed - 4
0

PCT/U89 1859¥ercLse.
Referring now to Figs. 7A and 7B, a triceps

extension exercise is depicted that can be performed while the
user 70 lies on the ball 2, thus supporting, as illustrated,
the user’s spine and back musculature. As depicted in Fig.

15 72, the elastic bands 8, B8’ are mounted on an attachment point
6’ located on the base 4 so that the elastic band 8, 8’ is
mounted at a position on the base 4 opposite the plane of
movement of the user’s 70 hands 74. This position results in
the elastic band 8, 8’ passing diagonally over the ball 2.

20 Mounting the elastic bands 8, 8’ to the base 4 at this
location illustrates one of the advantages of the present
invention in that it allows the user 70 to select appropriate
attachment points 6, 6’ for the elastic bands 8, 8’, ensuring
that the force of the exercise is evenly transmitted to the

25 ball 2, providing a stabile platform for the performance of an
exercise by preventing the base 4 from tipping in response to
the user 70 extending his arms 72 and maintéining support of
the user’'s 70 back 76 to prevent injury.

As depicted in Fig. 7A, the user 70 grasps the

30 handholds 10, 10’ by each hand and then the user extends both
arms 72, 72’, either uniformly or singly against the
resistance of the elastic bands 8, 8‘, as shown in Fig. 7B.
After the arms 72, 72’ are extended, the arms 72, 72’ are
slowly relaxed in a controlled manner to complete one

35 repetition of the exercise. The exercise may be repeated as
many times as desired by the user 70.

Referring now to Figs. 8A and 8B, another exercise



- 9- in the top surface of the base 4. Referring now
to Fig. 2, the attachnent point 6 is shown as a cylindrical spacer 20
on which is nounted an over hang nmenber 22 whose dianeter is
sufficiently greater than 5 the dianmeter of the spacer 20 to provide a
retaining afpRygornssse bLetween the exposed portion of the botgqiishAggs0f the
over hang nmenber 22 and the base 4. The over hang nenber 22 and spacer
20 are assenbl ed together and held in place on base 4 with a t hr eaded
screw 28 and nut 32. The top face of theisowverhang 10 menber 22 nmay have a
relief 26 so that the head 30 of threaded . screw 28 lies flush or

bel ow surf #8dngf oppecemppdinent B tthe presengydpNangiapnberiPustirateche

3;1 t iachment IROtRisbeker8Dy8] €4 Diteral ratngae i%4 p Ekfébﬂéﬂidt@%éiﬁikl?ﬂtsgﬁféd lthat
Ile atta oLn | S I cte aVvl te Cyll’l rirca
spacer 20 g%g‘ifél u%vénﬁanﬁlﬁ%%%e‘?usfgleﬁel dﬁ‘&g&?%gelﬁ ‘? Gref 's@&v 28
and nut mounszdvxmnthheammmemmntspnbnme@ om adnsdsl:ta$é194, t he
at t acsnent 1paghh 6fceuédeb£s@p@asama:§%i ign %ﬁﬁhtﬁenﬁagfilérbaéf the

over hang ne afflxed spacer 20 usln a
suitable a %gm vigs ﬁo ﬁ? %?rﬁﬁ éh‘d&]ll Bgat?% S point 6
coul d be nﬁﬁaraésare@h¢r@m¢a.%ﬁrﬁﬂ&?;ﬂﬂuﬁ@pobfathe balhn:ew;ﬁh tshec lbads.

pl astic or 2anbhped iBas&id ) athd yidpfithe handhw& B4 S0 FHuiyGilkdy
under stand _th readed . scr m128 and nuh@BZ

t ng, ofher [
such as a Ff“sgt hﬁ?g '?‘swllgm e Ibeepmga&ﬁ’l?sf\?@s g&ﬁwﬁ’éd
at t adRnent hpodat 76, t 94 t her@Sraidmdb dol eyeTllevellt, aem:remﬂnpg)lemastﬁcarbands
preferabl ygevgnl yag Showg|§@q§§g agpund the perinmeter of the exterior side
of the base 4, al t hough_  uneven s ac rovide for specific

configurations of th%n%F%Eﬁl dYﬁﬂﬁﬁ?§3 Brﬁﬁgﬁﬁo}ﬁgeﬁEF°n' as

illustrated by the exercise depicted in Figs. 8A and 8B, is
the additional benefit obtained because the user 70 must

15 maintain his balance while seated on top of the ball, thus
stimulating various muscles groups in response to changes in
the user’s 70 balance and posture while performing the
exercise, resulting in improved balance and neuro-musculature
coordination. This exercise would be difficult to accomplish

20 without the stabilizing effect of the base 4. It should be
cbvious that lacking the improved stability provided by the
base 4 and attachment point 6 of the present invention, the
ball 2 could roll out from under the user, thus possibly
causing the user injury. Another advantage over prior art

25 attempts at using elastic bands in conjunction with a ball is
that the elastic bands 8, 8', mounted on the base 4, cannot be
pulled from under the ball, which often occurs when the
elastic bands 8, 81 are merely placed under the ball 2, as is
the arrangement previously used.

As will be recognized by those skilled in the art,
the present invention has a wide range of applicability and
can be modified in many different ways to provide useful
exercises for a wide variety of people. The invention is thus

5 applicable in various embodiments to all ages and strengths of
people who desire to increase body strength, muscle tone,
endurance, balance and coordination. The invention can be
configured so that a minimum of strength is required to



10' are al so possible. 30 Referring now to Figs. 3A and 3B,

anot her enbodi nent 40 of the attachnment point 6 is illustrated. In
this enbodi ment, the overhang nenber 42 is forned in a "dog bone"
shape, the ends of which extend beyond the circunference of t he space
44 to provi devaomssase for retaining the elastic band 35 SPCHUBMIERZoN on
the baSe 4. As previously described, the over hang nenber 42 and
spacer 44 may be manufactured as separate pieces of plastic or sone

ot her suitable materi al WO “9Pr28849
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depicted in %éﬁﬁﬁ%ﬂéﬁgu%ﬁﬁgf F%n%%e invention. QCCoré5n§T§, JL is n&f
intended that the invention be limited, except by the appended

claims.



illustrate the mounting of the elastic band 8 to the base 4. In this
enbodi nent, a single continuous elastic band 8 has handhol ds 10, 10
attached at both ends. The el i s doubl ed over at a point
appr oxi mat el y equi - di st ant friﬂmﬂm’ﬁmn M‘H‘”Of the elastic band 8,
forming a | cwpotimssds A cl anp 52 L foorsed*Tromtape, strPOUSYWNISS2 Or

pl astic, such as, for exarrple a plastic cable tie, is affixed around
t he overlapplng portions of the elastic band 8 and ti ghtened
sufficiently to prevent the elastic band¥<rom slipping and 20 cl osing’
the loop 5 e. elastic band 8 is then nounted on attachnment point

6 by stretc ?n ?H& | oop 50 sufficiently so that the | oop 50 passes
over the overhang nmenber 22 of attachnment point 6. Once the | oop 50

I s passed over the an eﬂ%i@&ﬂﬁ%@hszaoﬁﬁribﬁﬁ the elastic band 8
encircles the 25 cent Eﬁgcer t_‘the gg 1 S aIIowedé re aln its
rel axed state, rhiTRSY n?#%ptt 08§°§€ oft fRES ??%%:‘ﬁn%’fﬁ Hidevie

bet ween t he expozexeversiry cotepicifle oeeiktagceemdans 22and and the
base 4. Preferably,at0omdht %Joﬁln%e‘al%otsgat hhéhe basél ABL&ImRfadRPP S50

IS sma er t han the dianeter menber 20 of the
attachient PorRTRHI | Hhe Iﬁ%"%ﬁ? Y emens"éﬁﬁsf? iFCFRCS TRANRBGT iR y, yet
r enovabl y, basmt ed on the base 4. Alternativel y, loop 50 could be
repl aced by a fastener, such as a hook or nmetal eye that is sized to
engage t he attachnent | hoI ds 10, 10! may now be grasped
35 by a user and ar?exe&l“geetbp?& 1°5r Rﬁ@f"@gne’f?fécb‘l’%%tl% HARRE 8,
8' are repetonpwssingtretched and rel axed by the user to provi de a
resistance work out tg % SfIRf L %iPIICAdObEMHACfastic member to a
~ base;
5 mounting a resilient ball on the base;

positioning a body portion on the ball;
engaging a handhold attached to a second end of the
elastic member;
pulling on the handhold to extend the elastic member,
10 wherein an exercise benefit is provided to the user.

3. A system for providing an exercise benefit to a
user, the system comprising:
a resilient ball for supporting a user during performance
of an exercise;
5 a base adapted to receive the ball;
an attachment means disposed on an exterior side of the
base;
an elastic member having a first end removably attached
to the attachment means; and
10 grasping means attached to a second end of the elastic
member, wherein the user may perform an exercise by engaging
the grasping means and extending the elastic member to provide
an exercise benefit to the user.

4. The apparatus of claim 1, wherein the base
includes a concave upper surface.
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group. Hand | be constructed in a variety of
ways. Referring to Fig. 4, m I mgme formed of two pi eces,
, Ml OBsne

for exanple, the ends of a fromb5 | eat her, cloth,

pl astic or ot wer97ezeseabl e material is attached to the eRGIUSP/8S2
spreader 56. The spreader 56 may be forned fromany rigid or

sem -rigid material capable of maintaining t he shape of the handhol d

10 so that the handhold 10 can be saf'él7)7 and confortably grasped by
t he suer during perfor rgqnceg.}l%a?pgér?gugng%fﬁm 1'6,‘! rf%"r‘EﬁEkVSBMprﬁé'ﬁgoéf‘“

in Fig. 5 handhold 6 } ormed froma single plece of plastic
or ot her seqqnyl Rt RGNSt PRABEcShEPRPER| On |HheyASeHBLoBYi ous to one
skilled in thraidtdiidnd®madaehdceOfpoy bhe COMEGtWalchmant poinshock
absor bi ng and/ or absorbent material such as rubber or 15 cloth tape to
provide a nore confortable, non-slip gripping . surface. This is
especi al | y useful when SsweaffbeopRpasatys of clajge5.s whgrgindthenflyvsg R
o;m p(rj.lol ongedf@cema stachment pointés arRﬁtﬁﬂépésf@ agmu&nh i dtnghgi gutér alnot her
enbodi nent o [ nd is shown. In this enbodinent, elastic
band 62 20 Mas 5 egn&?ol%%t%g’aggfached at one end, and the opposite end is
formed into a loop 64 that is then affixed to the body of el astic
band 62 by splicing to#.he hdedmedfb8Jof SLaimll e whereindadhesSk¥gpObEW th a
fastener 66. Alternative ;iLhg .l oop 64 could be forned with a netal

or plastic hoao%tacﬁhlé%.cc ASCIC -
forming a loop at the end first end of the elastic

member, the loop having a first non-stretched size and a
5 second stretched size; and
stretching the loop over an attachment point having a
width, such that the stretched size of the loop is greater
than the width of the attachment point, and when the loop
returns to its first non-stretched size, is retained on the
10 attachment point.

8. The system of claim 3, wherein the base
includes a concave upper surface.
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25 M 62 is shown pounted on attachnent point [Bo&ntoK
It passes under attachnent
providing for alternative positioning of the handhold 60 to
needs or requirenents of a particul ar exercise.
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Vari-ous routi ng of the elastic bands and different user ~ positions are

aljso p](c)ssljbl e. “I mmmm‘;mlu kelgeaturﬁts) :)I t he }‘lgures are
i dent'i fied using ﬁ e nunbers. _ E%&M&%&T

that the exercises*depictedd s * in Figs. 6-8B are jus

exerci ses possible usi ng the presepg-i nventi on.

Referring nowto Fig. 6, a biceps curl exercise des

strengthen the biceps of the armis depicted. To 15 per Wf‘ﬁﬁ!ﬂ" SHEET
exerci se, thdlédallaini s placed into the base 4 and | he eI astlc gﬁ?: 5
8, 8 are attached to and routed around t he attachngnt

required to performthe desired exerci se. The user YO 0031t|onq
himsel f in a kneelling dm exercise tapppyaivis icompuichindrat ft he front portion

of the user's 20 4 m,aag?@&ttsaaeaegkh%ha%ef %efﬂab‘?éﬁstlc AT

regi ons, are I n cont wth the b 2—The are
arranged so t4fi9%ey are mounted on the attachment points 6' | ocat ed
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oty and t he_ Pt H1d; STbeRbthiS B3y Borticy srssBdlREL BRHESD o f he

top surface cﬁlnﬂteebailarm armecond emi;aspxl t he handhol ds 10, 10' with each

hand. The user 704 BARrality BEpﬁ:téél\f@ %&éﬁ%\/%% & Z?l tﬁé gyt her
—Separ-atety—to- -t—f-eﬁg?h

in unison or al ning
the 30 bi REFINRRSY e@fof‘*‘leheb%%%'r ghgy r?d:t?@hﬂﬂezlt P%n’@ﬁef@gmed?():o

fl exes his arfeceidse 72:he t B@c@'n@ls'[ eadbapds €he 8 ré\}éf:‘éﬂglﬂ'n extensiFEPONSE.
As t he el astic_hands € Tesistance the~bands

i ncreases, t MESYBARG e{ mgamd l"F’i %HE?CEMQ LgigFance metaﬁé fSethePage

rore

over cone t he atmer dased lesastiancethé astiea8bment eposhts dbssiscdhf Hureddavi ng

flexed his ard® Lleild 3 IEH;—% S SSILD [he user_70 th reI axes

t he muscl es of—his—ar é—lﬂe}gﬁrﬁm% gé:

gither in uni¥8fisfance means, such that the body portion of the
resistance means may be maintained at a second location
different from the first location.

2. A method of performing exercises by a user
comprising:

attaching a first end of a reversibly extensible
resistance means to a base;

mounting a resilient ball on the base;

positioning a body portion on the ball;

engaging a handhold attached to a second end of the
reversibly extensible resistance means;

pulling on the handhold to extend the reversibly
li§tensible resistance‘mEEEEJ wherein an exercise benefit is
provided to the uéer.

3. A system for providing an exercise benefit to a
user, the system comprising:
a resilient ball for supporting a user during
performance of an exercise;
a base adapted to receive the ball;
an attachment means dlsposed on an exterior sgide of

the base;
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-13- Si , g egative resistance to the

arms 72, 12 @Ml'm IQMI\IHIIIE bands 8, 8' have rddkifled

rel axed, non-stretchedrstate, conpleting one repetition
exercise. This flexion and extension +B7+epeated as man
the user 70 desires to provide a workout for the sgl ect ed nuscl es.
It should be noted that the user's 70 torso i s bal
by the ball 2, thusrewssrsibly) iextensibler cxesistancsdneassy ahavindt ife
spine, |igamgpks, A removabyS Gttalhed @b the 4eehchméRtDaelandUr hg
performance of the 10  exercrise. Referring_now to Figs. 7A
and 7B, a tricep§raspingeymeasporrehashede G deppecendt nadcHf pehe

perforned whicherghi®ly exteiffilblé) tdListihddeméahs, 2whéhesnSUpRORISgYY, as
illustrated i ne, and back nqiculature. As depicted in
n

th '
Fig 15  PAY PRECOFISERCSBERALSS, P SHpeSins ity Grishing Caifb A ho nt
6' | ocated extehdibmgsele spetvbatibhy exdsnisiandrédsiancge meansndumt ed at

a position %&F base QRAQS plan f novenent Of the user's
70 hands 74: %ﬁ?ep%%ifﬁgh rggthgkgﬁt € %h%hgsgféstic band 8, 8' passing
di agonally over the ball 2. 20 Mounting the elastic bands 8, 8 to the

base 4 at this 4, The apparatus of claim 1, wherein the base

includes a concave upper surface.

5. The apparatus of claim 1, further comprising a
second attachment point disposed on the base at a
predetermined distance from the first attachment point.

6. The apparatus of claim 5, wherein the first and
second attachment points are disposed around the outer
perimeter of the base.

7. The method of claim 2, wherein the step of
attaching comprises:

forming a loop at the end first end of the reversibly

extensible resistance means, the loop having a first non-
stretched size and a second stretched size; and

stretching the loop over an attachment point having a
width, such that the stretched size of the loop is greater
than the width of the attachment point, and when the loop
returns to its first non-stretched size, is retained on the
attachment point.

8. The system of claim 3, wherein the base includes
a concave upper surface.



| oca

6, 6'-for the e

ARTheei ;FFE"atﬁsmiﬁﬁailﬂéﬁfﬁfiéf‘QEf‘giép?Lpﬁ ' REPLACEMENTSHER s

, ensuring t hat
exercise is evenky ¢ransMitfed*to the 25 ball 2, pro
platformfor the performance of an -16wexercise by preévemTmgthe bas
fromtipping in response to the user 70 extendinglh s,ﬁgzﬁﬁzgggnd
naintaining Sﬁggort of the user's 70 back 76 to pgeyent [njury.
As depict ell®i W&t 7A, the user 70 grasps the 30 handholds 10101 b
each hand and then the user extends both arnms 72} 72', either

uniformy or singly ai the resi st 2 Qf_t hé—eta b3 o
8', as shown inQFig.ingggECIseAFP@?rFﬁgsaFﬁs%%gquga are extended, the
arms 72, 72' are base aslapied rd axedeptn a congr delfedmaidiserexerciddl et e
one 35 rgpejition of the exercise. The exercise may be repeated as
many tinmes sired by the user 70. ) Referring now to
Figs. 8A and 8B2 aFdY®Efikkeér @fensible resistangg gEarggqfgaving a

PCT/ US97/ 0¥8%%kible and extensible body portion extentdng betwedisifilg one

enbodi nent ~of the esent inventjon js il]ustrated. In this exercise,
a lateral rfgirfé: ieépdé)énfgt‘arr&?ctod‘éo@r@’i tanche

a plurality of attachment points disposed on the outer
periméﬁer of the base, the attachment points formed to
receive the second end of the reversibly extensible

— resistance means to attach the resistance means to the base
“ at a first location, the attachment points also configured
to receive the flexible and extensible body portion of the
resistance means, such ‘that the body portion of the

resistance means may be maintained at a second location
different from the first location.

2. A method of performing exercises by a user
comprising: '

attaching a first end of a reversibly extensible
resistance means to a base;

'moﬁntihg a resilient ball on the base;

positioning a body portion on the ball;

engaging a handhold attached to a second end of the
reversibly extensible resistance means;

pulling on the handhold to extend the reversibly

‘extensible resistance means, wherein an exercise benefit is
provided to the user.

3. A system for providing an exercise benefit to a
user, the system comprising:

a resilient ball for supporting a user during
performance of an exercise;

a base adapted to receive the ball;

an attachment means disposed on an exterior side of
the base;

1Foseta- 3
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| atissinmus and triceps nuscles. The elastic bands 8, 8 are nount ed

on the appropriate attachnent points 6 to adjust the 5 | ength of the
el astic bands 8, 8 and the position of the handhol ds 10, 10'. As
shown in Fig. 8A, to begin this exercise, the user 70 sits on top of
the ball, 2 wi tWOt2s84a| | 2 nounted in base 4, and graspgciiifeniss:
handhol ds 10, 10" wth each hand 74, 74'. Keeping the arns forward
and straight, the 10 hands 74, 74' are raised to eye |level, extending
el asti c bands 8, 8, as shown in Fig.f?% Anot her
advant age of the present invention, as ¥l ustrated by the exercise
depicted in Figs. 8A _and 8B, is the additional bene}ft obtained
because the user 70 ? 15 4 mai ntai n his bal ance whi l on top of
the ball, thus S | ating various nuscles._group 'in response to
changes in the user's 70 bal ance angd=post ur & ‘wihitshe perforning the

exercise, resulting in inproved bal ancesand neurq- myscul-ai
coordination. This exer@se woul d be diffi.cult to acconplfs
the stabilizing effect of the base £:::t should be - ° .é6b®
| acki ng the inproved stabil pr ofided by the. " - . base 4.ad attachment
point 6 of the present invention~thHe: - -
under the user, thus possibly SR

advant age over prior art 25 at;knpts at usi-ng el astic’.bandg;ydgn

conjunction with a ball is {Hat [the el astic bands; 8;: 8" :i4ounted on
t he base 4, cannot be pul | dd-from under the bal l.,= which/gdten occurs
when t he el astic bands 8, &lare-nerely placed: undet::tisapal | 2, as

is the arrangement previousNy:used. e D AR | be
recogni zed by those skilleg'Ln thexart,... .. . .the present. {:

wi de range of applicabilitylane Ceeen; be: agdi £1:ed! i pATR
ways to provide useful exer ci % M
invention is thus 5 appl i cab e //

strengt hs of //

30
MZ;%
- J 28

. 24
32
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peopl e who desire to increase body strength, nuscle tone, endur ance,

bal ance and coordi nati on. The invention can be configured so that a
m ni nrum of strength is required to WO 97/ 28849
PCT/ US97/ 01852 --15- exercise, or, by

appropriately routing elastic bands 8, 8 through nmultiple attachnment point
6, 6', the inveawosaessean be adapted to provided a nuch nore Vigefesiniss:
physi cal wor kout . Wil e several forns of the invention have been
illustrated and described, it will also Qﬁ sparent t hat vari ous

nodi fications can be made w t hout departi dﬂ romthe spirit and scope of

the invention. Accordinglyf/Tt i ot intended that the invention be
limted, except by the gggggged:ifgins.




W Caim 1. An exercise apparatus conpri sing: a base adapted

to accept a deformabl e exercise ball; a reversibly extensible
resi stance neans having a flexible and extensible body portion extending
between a first end and a second end; and a plurality of attachment

poi nts di sposcMOBT288#L outer perineter of the base, the attachorobyiisst s
formed to receive the second end of the reversibly extensible
resi stance neans to attach the resistance neans to the base at a first
| ocation, the attachment points also conf3y% ed to receive the flexible and -
exten5|ble body portion of the resistance neans, such that the body portion
of the resistance neans ma &?ﬁg at a second | ocati on dlfferent

t

fromthe first |ocation./ 2. hod of perf erci ses
/ ing a first end of a rezzgglﬁfz extenS|bIe

a user conprising: ‘
resi stance neans to a dse nmounting a resilient ball on the base;
Rl s bal | ; engagi ng a handhol d attached

positioning a body port
to a second end of the ;r5|bly ext ensi bl e resi stance neans;




pul ling on the handhold to extend the reversibly extensible resistance
means, wherein an exercise benefit is provided to the user. 3. A
system for providing an exercise benefit to a user, the system conprising:
a resilient ball for supporting a user during performance of an exercise;
a base adapt edWQ?728%8i ve the bal | ; an attachnent neans,@%&ggéﬁgﬂpn
an exterior side of t he base; -17-

a reversibly extensible resistance nmeans having a first end renovably
attached to the attachnment neans; and & AS5pi ng neans attached to a
second end, of the reversibly extensible resistance neans, wherein the user
may perform an exercz§ﬁé€; en I ng the grasping neans and extendi ng the
reversibly extensiblé r S aﬁiﬁ means to provigﬁ,an exercise benefit to

t he user. 74 72




4. The apparatus of claim1, wherein the base includes a concave upper

surface. 5. The apparatus of claim1, further conprising a second
attachment point disposed on the base at a predeterm ned di stance fromthe
first attachment point. 6. The apparatus of claim5, wherein the
first and secoﬁﬂ)EWP&@hnent poi nts are di sposed around the ourCEUSIOISSEL er
of the base. 7 The nmethod of claim2, wherein the step of
attachi ng conpri ses: forming a loop at the end first end of the
reversi bly extensible resistance means, the $#& having a first non-
stretched size and a second stretched size; and stretching the | oop

over an attachnent point having a wdth, such that the stretched size of

the loop is greater Q}th adt h of the attachnenr anppHwhen t he

| oop returns to its/FDf -dgiﬁgtretcheq,size, IS i t he attachnent
poi nt . 8. The systemof claize [ I%ﬂgs a
concave upper surface.




