wO 2008/041982 A1 |00 00O OO 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization f ‘1”1‘

) IO O T OO OO O

International Bureau

(43) International Publication Date
10 April 2008 (10.04.2008)

(10) International Publication Number

WO 2008/041982 Al

(51) International Patent Classification:
A63B 26/00 (2006.01)

(21) International Application Number:
PCT/US2006/038725

(22) International Filing Date: 3 October 2006 (03.10.2006)

(25) Filing Language: English

(26) Publication Language: English

(71) Applicant (for all designated States except US): BAY-
LOR UNIVERSITY [US/US]; ONE BEAR PLACE, No.
97356, Waco, TX 76798 (US).

(72) Inventor; and

(75) Inventor/Applicant (for US only): GARNER, Brian, A.
[US/US]; BAYLOR UNIVERSITY ONE BEAR PLACE,
No. 97356, Waco, TX 96798 (US).

(74) Agent: CHAPMAN, Daniel, D.; JACKSON WALKER,
LLP, 112 E. Pecan St., Suite 2100, San Antonio, TX 78205
(US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HN, HR, HU, ID, IL,, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,
LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU,
SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, S, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Declaration under Rule 4.17:
of inventorship (Rule 4.17(iv))

Published:
with international search report

(34)

(54) Title: ABDOMINAL EXERCISE MACHINE

(57) Abstract: An exercise
machine, more specifically, an
abdominal exercise machine (10).
The abdominal exercise machine
consists of a frame (12) upon
which the user sits, the frame
having a support arm (20) tilted
backward from vertical with the
lower lumbar region against a seat
member (24). Pivotally attached
to the frame is an upper seat rest
assembly (14) that has a pair of
handles (40) and a pad designed
to lay against the upper back of
the user. The seat back assembly
moves with the upper body of the
user, the hands of the user assisting
in maintaining the upper seat back
member against the upper back,
while the user moves from a tilted
back position to a crunch position,
and simulating a traditional sit-up
movement.
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FIELD OF THE INVENTION

[01] Exercise machines, more specifically, an exercise machine designed to exercise the
abdominal muscles.

BACKGROUND OF THE INVENTION

[02]  Animportant feature to help in good health, longevity is regular, proper exercise. Exercise may
take a number of forms. Exercise may be done through calisthenics, through the use of free
weights for providing resistance, or through the use of exercise machines. Exercise machines
are often very useful for effective exercise, if they are properly designed and used. They may,
for example, focus on a specific set of muscles and a range of movement through an exercise
cycle. They may also provide for adjustment of resistive forces, so as to accommodate different
users or the changing requirements of a single user.

[03] Exercise machines have been designed to exercise the abdominal muscles. For example,
muscles of the abdominal wall, including rectus abdominis, internal oblique and external oblique
muscles of the abdominal region, may be beneficially exercised by what can generally
described as a sit-up or “crunch” type motion wherein an angle defined by the longitudinal axis
of the upper torso and the thighs is varied during the act of contraction and relaxation of the
abdominal muscles. Done without free weights or machines, the sit-up style crunch exercise is
typically done with the user holding his knees and feet in the air and crunching up to bring his
nose toward the knees.

[04] Free weights may be used for sit-up exercise by, for example, the exerciser clutching a light

weight to the chest area during the performance of the sit-up.
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[05]- --The: abdominal exéreise prachinestypically Position the User ontha maching to provide Tmied:

movement of the limbs but a range of movement of the torso, while providing some form of
resistance. The resistance is typically provided through weights, springs, pulleys and, in some
cases, a hydraulic or pneumatic cylinder.

[06] The aim of an exercise machine should be to provide the proper amount of resistance through
the proper range of motion while maintaining proper body position, so as to provide a most
beneficial movement with a minimal risk of harm. Harm can result from exercises done
improperly or without proper resistance forces. Sloppy technique or too much weight in using
an abdominal machine may result in injury to the muscles, such as a pulled muscle or hernia.

[07] Sometimes an exercise machine is designed to emulate a certain movement, for example, a sit-
up style crunch. Sometimes exercise machines are designed to provide a level of resistance
that is more suitable to one category of users, say women or children, rather than the athletes.
A view of the prior art of abdominal exercise machines reveals a deficiency in at least one or
more design objectives set forth herein: proper position of the body of the user through a
proper range of motion, and the use of a proper resistance force. Prior art exercise machines
either do not properly define the objectives or, if the objectives were defined, have not
adequately addressed these objectives.

[08] The prior art abdominal machines tend to use adjustable weights stack, the user's body weight,
elastic members or hydraulic/pneumatic cylinder mechanisms to provide resistance. However,
the prior art abdominal exercise machines do not provide for a balanced combination of the
user’'s body weight with the advantages of hydraulic and/or pneumatic resistance. As such,

Applicant has endeavored to provide an effective, efficient and safe abdominal exercise

machine to achieve proper body position and the proper application of
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-resistance-force overfgzpéngébjbﬁj@muufébféfﬁ“ﬁtﬁé Bffectivé exercise of thetargetmasdle:
groups. '
OBJECTS OF THE INVENTION

[09] Itis an object of Applicant’s present invention to provide an exercise machine to exercise the
abdominal muscles which will provide for the balanced application of a resistance force over the
proper range of motion, specifically with the needs of non-athletic women in mind.

[10] It is another object of the present invention to provide an exercise machine which, while
focusing on abdominal muscles, is also capable of facilitating multiple body positions for
targeting specific muscles within the abdominal group.

SUMMARY OF THE INVENTION

[11]  This and other objects are provided in an abdominal exercise machine that uses a balanced
| combination of the user's body weight and hydraulic (or pneumatic) resistance. The user's
objectives may be achieved in an abdominal exercise machine which consists of a fixed base,
including a seat and a lower back (lumbar) support and a pivotally attached upper backrest
which rotates about a pair of hinge mounts located to either side of the seated user. The axis of
the hinged mount runs horizontally from side-to-side through the lower lumbar region of the

seated user in alignment with the user’s pivot axis for a sit-up style crunch style exercise.

[12]  This and other objects are provided in the above described machine, further including a pair of
handles which rise upward and outward alongside the user's head, to be grasped by the user
during the movement of the upper backrest through the simulated crunch style exercise.

[13] This and other objects are provided in an exercise machine as set forth in the paragraphs
above, further including a hydraulic and/or pneumatic device typically attached behind the user

to span between the fixed base and the upper backrest and provide resistance as the backrest
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is-rotated-by thie user. “THe TSekISzRGrmally Sated againstine backrést limbar supportant

seat, and graspihg the handles alongside the head performs the cyclic exercise motion involving
the contraction of abdominal muscles to pull the backrest, along with the torso, up and forward.

[14]  This and other objects are provided in an exercise machine, wherein the seat, lumbar support
and backrest are angled so that in the starting position, gravity tends to pull the user backward
against the backrest and thus provides resistance against the crunch exercise movement.
However, the backward tilting angle decreases as the user, approximately halfway through the
range of motion, has moved “over the top” so that gravity begins to work in the direction
assisting the user to pull the torso forward and downward (e.g., center of gravity “falling”).

[15] This and other objects are achieved in the exercise machine set forth herein, wherein the
cylinder is positioned so as to provide minimal resistance at the start of the forward crunch
stroke and to gradually increase resistance as the stroke progresses overthe top. In this way,
both gravity and the cylinder combine to provide an effective level of resistance over the range
of motion taking into account the effect of the weight of the upper torso of the user’s body over
the range of motion and the speed at'which the exercise is performed.

[16] This and other objects are provided in the exercise machine, which includes a seat with a
perimeter which is semi-circular or delta in shape so as to permit the user to sit, with torso
facing forward, but with the legs in a range of positions from straight forward to angled to either
side, thus emphasizing exercise of the internal/external oblique muscles, and thus providing
versatility in a design that permits a single machine to be used to work different muscle groups
within the abdominal region.

BRIEF DESCRIPTION OF THE DRAWINGS

[17] Fig. 1is a perspective view of Applicant's abdominal exercise machine.

4
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(8] ~Figs: 247 2B, and 2C are sidgalvation Views SFApplicants abdoniinal exercise machine:
showing the positioﬁ of the upper seat backrest with respect to the frame assembly in a user's
start (Fig. 2A), over the top (Fig. 2B), and end positions (Fig. 2C) as the user simulates a crunch

style abdominal exercise.

[19] Fig. illustrates a user on the abdominal exercise machine just after the user has gone over the

top and that is just past the position illustrated in Fig. 2B.

[20] Fig. 4 illustrates a user with legs shifted to one side.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[21]  With reference to the Figures, it is seen that Applicant provides an abdominal exercise
machine 10 comprising two components, one pivotal about the other, the two
components attached through the use of a cylinder assembly. Here, it is seen that
Applicant provides a rigid, stationéry, floor mounted frame assembly 12 to which is
engaged a pivoting upper seat back assembly 14. Frame assembly I2 and pivoting seat
back assembly 14 are engaged to one another through a piston/cylinder assembly 16.
Frame base 18 is designed to provide secure support for the exercise machine against
a base, such as a floor. Frame base 18 may be seen to comprise at least one
longitudinal member 18a and, typically, a multiplicity of lateral members 18b (here,
three shown). The lateral members typically provide lateral support, as well as vertical
support, to the seated user in the abdominal exercise machine set forth more fully
below.

[22] A support arm 20 is seen in the side elevational views to transcribe an acute angle with

respect to the plane of the horizontal support surface, at the angle, for example, in
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between 45 and 89 degrees SEGUSHORZERIAL Tioreover-he support arm 2016 Se6iTo"
provide support structufe for a number of components more specifically set forth below.
While a single support arm is shown, two or more could be utilized or a tabular member
may be provided, which Applicant intends to be included within the term “support arm.”

[231 More specifically, it is seen that support arm 20 supports a lumbar support 22, in the
form of a tabular padded member laying in the plane of the support arm and above a
seat member 24, which may be disposed generally perpendicular, but is preferably
disposed at an angle greater than 90 degrees and most preferably between 100 to 110
degrees to the plane of support arm 20 and below the lumbar support to provide for
significant support to the bottom and upper thighs of the user as illustrated in Fig. 3.
Seat member 24 is typically padded in 2 manner known in the art, but has a leading

. edge 24a that is curved to allow the user to more easily assume positions set forth in
Fig. 4, for example, and thus focus on different muscle groups than if the user were in
position as set forth in Fig. 3, for example.

[24] A pair of spaced apart pivot arm standoffs 26a, 26b are provided spaced apart to either
side of support arm 20, as best seen in Fig. 1, through the use of pivot arm location
member 28, which is rigidly attached to support arm 20 and extends from either side
thereto. Through the use of pivot arm location member 28 and a pair of pivot arm
standoffs 26a, 26b, seat back assembly 14 may be pivotally attached to frame
assembly 12 through the use of, for example, bearing assemblies 30a, 30b.

[25] Turning now to the nature of the pivoting seat back assembly, it is seen to comprise

uprights 32a, 32b, which are attached to the bearing assemblies, the uprights include
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typically-a: pairof Cross embershiere 36 owen ééh‘é%é?(?u"ﬁﬁéﬁ “fhe cross members:

locating upper back suppbrt member 34, which is typically tabular and padded and set
in a position aligned, or nearly aligned, with the support arm 20 when seat back
assembly 14 is in the starting position. A pair of handles 40a, 40b are typically provided

4moving up and forward from the plane of back support member 34, as seen, for
example, in Fig. 2B. Piston assembly engagement bracket 42 is provided having a near
end 42a and removed end 42b. The near end 42a may be located and rigidly attached
to one or more members of seat back assembly 14, but here is seen attached to cross
member 36. It is seen here that piston assembly engagement bracket 42 is provided to
engage piston cylinder assembly 16. More specifically, it is seen that piston cylinder
assembly 16, which may optionally engage one or more members of frame assembly
12 for the use of a vertical standoff 17, is comprised of a cylinder 16a and a rod
member 16b. It is attached at the removed end of the rod and at the removed end of
the cylinder to the frame assembly 12 and pivoting seat back assembly 14 and frame
assembly 12, respectively, so they are engaged one to the other.

[26] Further detail of Applicant’'s abdominal exercise machine 10 may be appreciated with
reference to Figs. 1, 2B, and 3 defining an axis on which the seat back assembly 14
pivots with respect to the frame. This pivot axis is located in the lower abdominal region
of the user as the user is seated and located on seat member 24 and lower lumbar
support member 22. Thus the seats properly position the user’s lower torso during
exercise movement while user’s hands are located on the handles holding the pivoting

seat back assembly with the upper back support member 34 against the upper back.
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softhecombiration ofa propeflypositioned seat ana lower lum

barsupportand

pivoting axis, as well as a proberly positioned upper back support member on the

pivoting back assembly, will help maintain the proper position of the user throughout the

range of movement in the crunch style abdominal exercise.

[271 Another advantage of Applicant's abdominal exercise machine 10 may be appreciated
with reference to the longitudinal cylinder axis CA as illustrated in Fig. 2B. To
appreciate the preferred positioning of piston cylinder assembly 16 with respect to
frame assembly 12 and pivoting seat back assembly 14, reference is made in Figs. 2A,
2B, and 2C, with further reference to the location of removed end 42b of piston
assembly engage bracket 42, and noting more specifically how removed end 42b
locates the end of rod 16b with respect to the pivot axis PA.

[28] It is further seen that the movement of removed end 42b is a partial fixed radius arc
about pivot axis PA. Second, it may be appreciated with reference to Fig. 2A, that in
the initial start position, cylinder axis CA is aligned almost so that it actually or nearly
intersects pivot axis PA at a distance being in the most preferred embodiment between
about 0 cm and about 3 cm. Therefore, initial movement of the backrest along the arc
only minimally extends the rod, whereas the same distance of movement over the top
extends the rod to a greater degree. Thus, as the user moves from the position
ilustrated in Fig. 2A, through the top as illustrated in Fig. 2B and approaches the
position in Fig. 2C, the resistance provided by the cylinder moves from a minimumto a

maximum to the top of the arc back to a minimum. Over the same range of motion, the

user's torso center of gravity moves from a position behind, to above, and then in front

‘ 8
SUBSTITUTE SHEET (RULE 26)



WO 2008/041982 PCT/US2006/038725
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assisting the forward crunch exerciée motion. Thus, the increasing cylinder resistance
works in concert with the decreasing gravity resistance to provide a balanced effect
over the range of motion. At or near the position shown in Fig. 2C, the perpendicular
distance from PA to CA approaches maximum, typically about 20 cm. Thus, the
preferred range of distance between the CA and PA (measured along the
perpendicular) is 0 cm at the closest to about 20 cm at the greatest

[29] Turning to Fig. 4, it is seen that the user may position herself in position similar to Fig. 3,
with respect to the lower back and upper seat back position, but may rotate the legs to
either side and emphasize the contraction of the internal and external oblique muscles
to either side of the rectus abdominis muscle set. The use of the position seenin Fig. 4,
or its counterpart to the opposite side, is facilitated through the use of a curved leading
edge 24a about the perimeter of seat 24.

[30] The use of resistance in the form of a piston and cylinder assembly, either hydraulic or
pneumatic, is preferred as is the position of the cylinder with respect to the arc of
movement of the upper back rest assembly 14, so as to balance the increasing
resistance force of the cylinder against the decreasing resistance force of the weight of
the upper torso through the range of motions indicated. However, an elastic member or
members may be used in place of the piston and cylinder assembly. Thus the term
resistance assembly is used to include elastic member(s) or pneumatic or hydraulic
cylinders, these structures for the application of a mechanical resistance. The elastic

member(s) would attach between the frame and seat back assembly so that there is,
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zwhﬁtzimtﬁébééﬁiﬁagitraﬁ;zéam‘e optional but preferable-fiominal tension in the eiastic
member. |

[31] Although the invention has been described with reference to specific embodiments, this
description is not meant to be construed in a limited sense. Various modifications of the
disclosed embodiments, as well as alternative embodiments of the inventions, will
become apparent to persons skilled in the art upon the reference to the description of
the invention. Itis, therefore, contemplated that the appended claims will cover such

modifications that fall within the scope of the invention.
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CLAIMS"
i. An abdominal exercise machine comprising:

a frame assembly with a seat and a lumbar support at a tilted back position and having a
support arm;

a seat back assembly pivotally attached to the frame assembly at a pivot axis, the seat back
assembly with an upper back support member, the seat back assembly for pivoting with respect to
the support arm from a back position where the upper back support member is tilted back from
vertical to a tilt forward position when the upper back support member is past vertical; and

a resistance assembly attached between the frame assembly and the seat back assembly,
the resistance assembly having a longitudinal axis;

wherein the support arm is adapted to support the seat back assembly in the back
position; and

wherein the upper back support member is about parallel to the plane of the lumbar
support when in the rest position.
2. The abdominal exercise machine of Claim 1, wherein the resistance assembly comprises a
piston and cylinder assembly.
3. The abdominal exercise machine of Claim 2, wherein the longitudinal axis of the piston and
cylinder assembly is close to the pivot axis when in the back position.
4, The abdominal exercise machine of Claim 2, wherein the piston and cylinder assembly is
attached between the frame assembly and the seat back assembly such that as the seat back
assembly moves to the tilt forward position, the distance between the longitudinal axis of the piston

cylinder assembly and the pivot axis increases.
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5. = - The abdominal exercise machine of C[aim 2, whérein the pivotaxisis-adapted tobe

posit.ioned in a lower lumbar area of the user when the user ié seated on the frame assembly
against the seat and the lumber support;
6. The abdominal exercise machine of Claim 2, wherein the seat has a perimeter that has a
leading edge adapted to accommodate a range of swiveled hip positions.
7. The abdominal exercise machine of Claim 2, wherein the seat back assembly further
includes hand members.
8. The abdominal exercise machine of Claim 2:

wherein the longitudinal axis of the piston and cylinder assembly is close to the pivot axis
when the seat back assembly is in the tilt back position;

wherein the piston and cylinder assembly is attached between the frame assembly and the
seat back assembly such that as the seat back assembly moves to the tilt forward position, the
distance between the longitudinal axis of the piston cylinder assembly and the pivot axis increases;
and

wherein the pivot axis is adapted to be positioned in a lower lumbar area of the user when
the user is seated on the frame assembly against the seat and lumbar support.
9. The abdominal exercise machine of Claim 2:

wherein the longitudinal axis of the piston and cylinder assembly is close to the pivot axis
when the seat back assembly is in the tilt back position;

wherein the piston and cylinder assembly is attached between the frame assembly and the
seat back assembly such that as the seat back assembly moves to the tilt forward position, the
distance between the longitudinal axis of the piston cylinder assembly and the pivot axis increases;

wherein the pivot axis is adapted to be positioned in a lower lumbar area of the user when

the user is seated on the frame assembly against the seat and lumbar support; and
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of swiveled hip positions. .
10. The abdominal exercise machine of Claim 2,

wherein the longitudinal axis of the piston and cylinder assembly is close to the pivot axis
when the seat back assembly is in the tilt back position;;

wherein the piston and cylinder assembly is attached between the frame assembly and the
seat back assembly such that as the seat back assembly moves to the tilt forward position, the
distance between the longitudinal axis of the piston cylinder assembly and the pivot axis increases;

wherein the pivot axis is adapted to be positioned in a lower lumbar area of the user when
the user is seated on the frame assembly against the seat and lumbar support;

wherein the seat has a perimeter that has a leading edge adapted to accommodate a range
of swiveled hip positions; and

wherein the seat back assembly further includes hand members.
11. The abdominal exercise machine of Claim 1 wherein the resistance assembly comprises at
least one elastic member.
12. An abdominal exercise machine comprising:

a frame assembly with a seat and a lumbar support at a tilted back position and having a
support arm,

a seat back assembly pivotally attached to the frame assembly at a pivot axis, the seat back

' assembly with an upper back support member, the seat back assembly adapted to pivot on the

pivot axis from a rest position where the upper back support member is tilted back from vertical to a
tilt forward position when the upper back support member is past vertical; and

a piston and cylinder assembly attached between the frame assembly and the seat back

assembly and having a longitudinal axis;
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Wherein iﬁﬁﬁﬁ;ﬁér};ﬁ&aﬁéﬁﬁt&ﬁﬁ&ﬁaﬁ thé upper back support. members in-
the rest positioh; and ‘ |
wherein the upper back support member is in generally the same plane as the plane

of the lumbar support when in the rest position;

wherein the longitudinal axis of the piston and cylinder assembly is close to the pivot axis
when the seat back assembly is in the tilt back position;

wherein the piston and cylinder assembly is attached between the frame assembly and the
seat back assembly such that as the seat back assembly moves to the tilt forward position, the
distance between the longitudinal axis of the piston cylinder assembly and the pivot axis increases;

wherein the-pivot axis is adapted to be positioned in a lower lumbar area of the user when
the user is seated on the frame assembly against the seat and lumber support;

wherein the seat has a perimeter that has a leading edge adapted to accommodate a range
of swiveled hip positions; and

wherein the seat~ back assembly further includes hand members.
13. The abdominal exercise machine of Claim 12, wherein the support arm includes a resilient
stop for receiving the seat back assembly thereon.
14, The abdominal exercise machine of Claim 12, wherein the frame assembly includes a base
and wherein the support arm is engaged to the base at an angular position in the range of about
45° to about 89°,
15. The abdominal exercise machine of Claim 12, wherein the piston and cylinder assembly is
hydraulic.
16. The abdominal exercise machine of Claim 12, wherein the piston and cylinder assembly is

pneumatic.
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==z 7k= = =The-abdominal-exercise:| machlngofelalm-ﬁ whereln ‘the seat back assembly i "éf—c!”s"':?
multiplicity of cross members to support the upper back support member. |
18.  The abdominal exercise machine of Claim 12, further including a bearing assembly for
engaging the seat back assembly to the frame assembly.
19.  The abdominal exercise machine of Claim 12, wherein the frame assembly further includes
a standoff for mounting the piston and cylinder assembly thereto.
20. An abdominal exercise machine comprising:

a frame assembly with a seat and a lumbar support at a tilted back position and having a
support arm;

a seat back assembly pivotally attached to the frame assembly at a pivot axis, the seat back
assembly with an upper back support member, the seat back assembly for pivoting with respect to
the support arm from a back position where the upper back support member is tilted back from
vertical to a tilt forward position when the upper back support member is past vertical; and

a resistance assembly attached between the frame assembly and the seat back assembly
and having a longitudinal axis;

wherein the support arm is adapted to support the seat back assembly in the rest
position;

wherein the upper back support member is about parallel to the plane of the lumbar
support when in the rest position;

wherein the resistance assembly comprises a piston and cylinder assembly;

wherein the longitudinal axis of the piston and cylinder assembly is close to the pivot
axis when the seat back assembly is in the tilt back position;

wherein the piston and cylinder assembly is attached between the frame assembly

and the seat back assembly such that as the seat back assembly moves to a tilt forward position,
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—EtheTiistancebetween the Ingifudingl 3xis of thepistor-and cyinder assembly and the pivot axie:

increases;

wherein the pivot axis is adapted to be positioned in a lower lumbar area of the user
when the user is seated on the frame assembly against the seat and lumbar support;

wherein the seat has a perimeter that has a leading edge adapted to accommodate a
seated position with the hips swiveled;

wherein the seat back assembly further includes hand members;

wherein the frame assembly includes a base; and

wherein the support arm is engaged to the base at an angular position in the range
of about 45° to 89°.
21, A method of using an abdominal muscle machine method including the steps of:

providing a frame assembly with a seat and a lumbar support at a tilted back position and
having a support arm;

a seat back assembly pivotally attached to the frame assembly at a pivot axis, the seat back
assembly with an upper back support member, the seat back assembly for pivoting with respect to
the support arm from a back position where the upper back support member is tilted back from
vertical to tilt forward position when the upper back support member is past vertical; and

a resistance assembly attached between the frame assembly and the seat back assembly
and having a longitudinal axis;

wherein the support arm is adapted to support the seat back assembly in the rest
position; and
wherein the upper back support member is about parallel to the lumbar support when

in the rest position; and
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whereintheseathas o perim ‘

‘tfe‘riﬁfaiﬁs;?—é'éﬁﬁtéé?&&%ééaﬁﬁ»’éaété 4 fange of
swiveled hip positions. ' |
assuming a first seated position with the upper torso body and upper legs facing forward;
performing a multiplicity of crunch style sit-ups;
realigning the upper legs to one side or the other of said first position; and

performing a multiplicity of exercise movements.
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