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(57) ABSTRACT 

An exercise reel comprising an elongated tension member 
having ?rst and second ends, a user engagement connected 
to the elongated tension member ?rst end for engaging a 
body appendage, a spool connected to the elongated tension 
member second end and on Which the elongated tension 
member is adapted to be Wound, a resistance mechanism 
comprising a rotatable disk and a pair of calipers for 
engaging the rotatable disk for resisting unwinding of the 
spool, and a retraction mechanism for automatically reWind 
ing the spool. One aspect of the invention comprises an 
exercise machine comprising at least one exercise reel of the 
invention, preferably an aerobic leg exercise machine 
Wherein the exercise reel comprises an arm exercise reel for 
providing resistance to the user’s natural forWard arm sWing. 
Exercise machines comprising other types of resistance 
devices for providing resistance to the natural forWard arm 
sWing are also claimed. Other aspects of the invention 
comprise freestanding exercise devices incorporating the 
exercise reels and methods of exercising. 
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RESISTANCE DEVICES, TOTAL-BODY EXERCISE 
MACHINES OUTFITTED THEREWITH, AND 
EXERCISE METHODS USING SUCH DEVICES 

AND MACHINES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority from US. Provi 
sional Patent Application No. 60/259,293, ?led on Dec. 29, 
2000, and incorporated herein by reference. 

TECHNICAL FIELD 

[0002] This invention relates to exercise machines, and 
more particularly to resistance devices for multiple uses, 
including for converting aerobic loWer-body exercise 
machines to total-body exercise machines by providing an 
upper body exercise component. 

BACKGROUND OF THE INVENTION 

[0003] The exercise and ?tness industry continues to be an 
area of high groWth, marked by a proliferation of exercise 
machines. Among many of the most popular exercise 
machines are aerobic leg exercise machines such as but not 
limited to treadmills, air Walkers/gliders, upright and recum 
bent bicycle machines, torso-tWisting disks, cross-trainers, 
steppers, elliptical exercise machines, cross-country and 
doWnhill ski machines, trampolines, squat machines, roWing 
machines, stretching machines, abdominal machines and the 
like. 

[0004] Many embodiments of these machines have some 
sort of handrail, grip, or handlebars for resting the arms, 
While other embodiments provide nothing to hold on to, and 
still other embodiments have some type of mechanism to 
enable simultaneous exercising of the arms and/or upper 
body. Such mechanisms may include but are not limited to 
poles, shafts, or arms that, for example, move back and 
forth. Machines With such mechanisms for exercising both 
the legs or loWer body and arms or upper body are often 
referred to as “dual action” or “total body” exercise 
machines. In fact, the coined the phrase “total body” and 
originated the concept of extending the “total body” idea to 
exercise machines beyond cross-country ski machines. 

[0005] Dual action or total body machines have a number 
of bene?ts, including offering a more complete total body 
exercise including both the arms and/or upper as Well as the 
loWer body. The increased Work raises the user’s metabolism 
and heart rates more quickly than single action machines, 
and maintains the higher metabolism and heart rate through 
out the Workout. Such machines are therefore more ef?cient, 
providing more exercise in less time. The arm exercise 
features also strengthen, tone, or shape the arm muscles 
during the aerobic Workout. The overall safety of machines 
With such features is also typically enhanced, as the arm 
exercise mechanisms typically provide improved balance to 
the user as compared to embodiments Without such mecha 
msms. 

[0006] There are, hoWever, a number of disadvantages 
inherent in presently available dual action machines. Typi 
cally, the upper body or arm motion provided by such 
machines is an unnatural motion, requiring the user to push 
forWard and/or pull backWard. For example, certain cross 
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country ski machines, have a cable or reel system for the 
arms that is mounted in front of the user. The front-mounted 
arm system produces an aWkWard, pull-doWn/backWard 
motion on the backsWing of the arms. This causes the body 
to lean so uncomfortably forWard that a separate structure is 
typically provided as a stomach/mid-section support. 

[0007] Additionally, arm-exercise mechanisms, such as 
poles, on existing machines typically require the user’s arms 
to be raised above the Waist during the entire push/pull 
cycle. The poles or exercise arms are generally mounted in 
a ?xed position, in front of the user, often making the user 
lean forWard, straining the loWer back and neck, rather than 
being in a more comfortable, upright posture position. 
Additionally, the poles or exercise arms typically travel in a 
?xed arc in a single plane, thus limiting the range of motion 
of the arms and upper body to a predetermined distance 
traveled and to a single plane of motion that is unnatural. 

[0008] The poles or arms may often be dependent on or 
tied into the motion of the leg exercise device. This limits the 
motion of the arms or upper body to the motion of the legs 
or loWer body, typically in a one-for-one cycle. Poles that are 
dependent upon the leg motion typically keep moving, even 
When not engaged by the exerciser. This creates the safety 
risk of striking the user. Also, because the poles or exercise 
arms keep moving and do not fold aWay, the user is basically 
forced to use them and has no choice of exercising in a 
non-dual-action, arms-free mode because the poles interfere 
With a natural arm sWing. In many machines, the arms or 
poles do not fold aWay or fold doWn ?at for more compact 
storage. 

[0009] Arm exercise poles or other arm-exercise devices 
currently available typically must be held in a closed grip 
fashion by the hands, Which may cause fatigue, strain or 
cramping of the hand, Wrist, and/or arm. Aclosed grip may 
also have the undesirable effect of raising blood pressure. 
Additionally, the act of pushing a pole forWard may put 
considerable pressure on the palm of the hand, causing a 
discomfort in a sensitive pressure point. 

[0010] In summary, current dual action exercise machines 
typically require arm motion that may be unnatural and/or 
uncomfortable and in some circumstances may be unsafe. 
Additionally, the various arm exercise mechanisms knoWn 
in the art are often relatively expensive. Thus, there is a need 
in the art for a dual action, total body, arm exercise mecha 
nism that addresses some or all of the de?ciencies noted 
above. 

SUMMARY OF THE INVENTION 

[0011] One aspect of the invention comprises an exercise 
reel comprising an elongated tension member having ?rst 
and second ends; a user engagement connected to the 
elongated tension member ?rst end for engaging a body 
appendage; a spool connected to the elongated tension 
member second end and on Which the elongated tension 
member is adapted to be Wound; a resistance mechanism for 
resisting unWinding of the spool, the resistance mechanism 
comprising a rotatable disk and a pair of calipers for 
engaging the rotatable disk; and a retraction mechanism for 
automatically reWinding the spool. In one embodiment, the 
retraction mechanism comprises a coil spring, the reel 
comprises a mounting connection for mounting to a surface, 
and the reel further comprises a roller clutch to disengage the 
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resistance mechanism during reWinding of the spool and a 
housing for enclosing the spool, the reWind mechanism, and 
resistance mechanism. The resistance mechanism may be 
adjustable. The adjustment mechanism may be remotely 
actuated and/or motoriZed. In a preferred embodiment, the 
user engagement comprises a hand loop that is padded, 
adjustable, or a combination thereof. 

[0012] Another aspect of the invention comprises an exer 
cise machine, preferably an aerobic loWer-body exercise 
machine comprising at least one exercise reel for exercising 
the upper body as described above. Suitable loWer body 
exercise machines may include but are not limited to: 
treadmills, air Walkers/gliders, upright and recumbent 
bicycle machines, torso-tWisting disks, cross-trainers, step 
pers, elliptical exercise machines, cross-country and doWn 
hill ski machines, trampolines, squat machines, roWing 
machines, stretching machines, abdominal machines and the 
like. The exercise reel may comprise a forWard-stroke arm 
exercise reel positioned behind a user to provide resistance 
to a forWard sWinging motion of an arm of the user While 
alloWing the user’s arm to perform the forWard sWinging 
motion in a natural, free-sWinging arm position. For such 
use, the elongated tension member may consist of a length 
sufficient to extend from a mounting point of the reel on the 
machine to a furthest point of a user’s arm sWing from the 
mounting point, and the spool is siZed to hold substantially 
all of the elongated tension member length. 

[0013] In one embodiment, the exercise machine may 
comprise at least tWo arm exercise reels, a ?rst reel adapted 
for use by a left arm of the user and a second reel adapted 
for use by a right arm of the user. 

[0014] In some embodiments, the exercise machine may 
comprise a support structure, such as a padded support 
adapted to engage the back or buttocks of the user, mounted 
behind the user for minimiZing the possibility of the user 
being pulled backWard off of the machine by the resistance 
of the arm exercise reel. 

[0015] In another embodiment, the exercise machine may 
comprise a single arm exercise reel comprising a ?rst 
elongated tension member adapted for use by a left arm of 
the user, a second elongated tension member adapted for use 
by a right arm of the user, each elongated tension member 
having a portion engaged by the reel to provide resistance to 
the forWard sWinging motion of each arm. The ?rst elon 
gated tension member and the second elongated tension 
member may comprise portions of a single elongated tension 
member and the portion engaged by the reel may comprise 
a middle portion of the single elongated tension member. 
The resistance mechanism may comprise a knob screW 
having a shaft coaxial With the spool and a spring coaxial 
With the knob screW shaft and having opposite ends, one end 
abutting the knob of the knob screW and the other end 
abutting the spool such that as the knob is tightened, the 
spring compresses and exerts increased force upon the 
spool. 

[0016] Another aspect of the invention comprises a free 
standing exercise device comprising at least one exercise 
reel as described herein. In one free-standing embodiment, 
the user engagement may comprise a crossbar for engage 
ment by both hands of the user. Another embodiment may 
comprise a platform having at least one exercise reel com 
prising an elongated tensioned device strung betWeen the 
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platform and a user engagement such that the user may lie 
or stand upon the platform and perform an upper body 
exercise against the resistance of the reel, optimally While 
simultaneously performing a loWer body exercise such as 
jumping, running, kneebends, stretching, and the like. 

[0017] Yet another aspect of the invention comprises an 
exercise machine for exercising a user, the machine com 
prising an upper body exercise component comprising one 
or more resistance devices adapted to provide resistance to 
a forWard sWinging motion of an arm of the user While 
alloWing the user’s arm to perform the forWard sWinging 
motion in a natural, free-sWinging arm position. The resis 
tance device comprising a elongated tension member having 
?rst and second ends, and a user engagement connected to 
the elongated tension member ?rst end, Wherein the user 
engagement is padded, adjustable, or a combination thereof. 
In one embodiment, the resistance device comprises a spool 
connected to the elongated tension member second end and 
on Which the elongated tension member is adapted to be 
Wound, a resistance mechanism for resisting unWinding of 
the spool, and a retraction mechanism for automatically 
reWinding the spool. In another embodiment, the resistance 
mechanism comprises an elastic member having adjustable 
resistance. 

[0018] The exercise machine may comprise at least one 
user engagement rest positioned in front of the user for 
holding the user engagement When not in use by the user. 
The resistance mechanism may be mounted behind the user, 
or if the resistance device is not located behind the user, the 
machine may further comprise a guide such as a pulley, 
roller, or the like mounted behind the user for directing the 
elongated tension member to the user from the resistance 
device. In such an embodiment, the resistance device may 
comprise a spring having a ?rst end connected to the 
exercise machine and a second end connected to the elon 
gated tension member second end. In another such embodi 
ment, the resistance device may comprise a single reel 
comprising at least one elongated tension member having a 
portion engaged by the reel, a ?rst user engagement adapted 
for use by a left arm of the user, and a second user 
engagement adapted for use by a right arm of the user. 

[0019] Another aspect of the invention comprises methods 
of exercising comprising using any of the devices described 
herein. One method of exercising, comprises a user engag 
ing in total body exercise, including engaging in upper body 
exercise by sWinging the user’s arms in a natural, multi 
planar, free-sWinging motion against a tensile resistance 
force directed from a point behind the user and transmitted 
by an elongated tension member, the elongated tension 
member having a user engagement that is engaged by means 
other than a closed grip, such as in an open, loose grip. 

[0020] Yet another aspect of the invention comprises an 
exercise machine comprising a loWer body Workout com 
ponent and an upper body Workout component, the upper 
body Workout component comprising at least one pole 
providing resistance to movement thereof, the pole having 
freedom to move in multiple planes. The pole may comprise 
a ball and socket interface With the machine, or the pole may 
be axially attached to a helical spring that is connected to the 
machine. In an ball and socket embodiment Wherein the 
resistance is adjustable, the ball and socket interface may 
comprise a member for increasing and decreasing radial 
pressure on the ball. 
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DESCRIPTION OF DRAWINGS 

[0021] FIG. 1A is a perspective vieW illustration of a user 
on an exemplary treadmill out?tted With exemplary exercise 
reels. 

[0022] FIG. 1B is a perspective vieW illustration of a user 
on a treadmill similar to that of FIG. 1A but With a single 
reel embodiment. 

[0023] FIG. 1C is a perspective vieW illustration of a 
single reel embodiment similar to that of FIG. 1B but With 
guides for the cable. 

[0024] FIG. 2A is an exploded plan vieW illustration of an 
exemplary spring-return cable spool mechanism. 

[0025] FIG. 2B is perspective vieW illustration of the 
partially assembled exemplary spring-return cable spool 
mechanism of FIG. 2A, With the housing shoWn removed to 
reveal the inner Workings. 

[0026] FIG. 3A is an illustration of a hand loop user 
engagement. 

[0027] FIG. 3B is a plan vieW illustration of an exemplary 
micro-hook/micro-loop adjustable hand loop embodiment. 

[0028] FIG. 3C is an illustration of an exemplary adjust 
able cable-through-ring hand loop embodiment. 

[0029] FIG. 4A is a plan vieW illustration of an exemplary 
single reel embodiment. 

[0030] FIG. 4B is a partial cross-section side vieW illus 
tration of an exemplary resistance mechanism on the single 
reel embodiment shoWn in FIG. 4A. 

[0031] FIG. 5A is an illustration of an exemplary cross 
country ski machine having tWo forWard-stroke exercise 
reels. 

[0032] FIG. 5B is an illustration of an exemplary elliptical 
machine having tWo forWard-stroke exercise reels, tWo 
backWard-stroke exercise reels, and a support structure. 

[0033] FIG. 5C is an illustration of an exemplary tram 
poline having tWo forWard-stroke exercise reels and a sup 
port structure. 

[0034] FIG. 5D is an illustration of an exemplary stepper 
having tWo forWard-stroke exercise reels and a support 
structure. 

[0035] FIG. SE is an illustration of an exemplary exercise 
bicycle having tWo forWard-stroke exercise reels. 

[0036] FIG. SP is an illustration of an exemplary roWing 
machine having tWo backWard-stroke exercise reels. 

[0037] FIG. 5G is an illustration of an exemplary torso 
tWisting disk exercise machine having tWo forWard-stroke 
exercise reels. 

[0038] FIG. 5H is an illustration of an exemplary air 
Walker/glider exercise machine having tWo forWard-stroke 
exercise reels. 

[0039] FIG. 6A is an illustration of an exemplary exercise 
reel in a freestanding ?oor-mounted con?guration With a 
crossbar as a user engagement. 
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[0040] FIG. 6B is an illustration of an exemplary exercise 
reel in a freestanding Wall-mounted con?guration With a 
crossbar as a user engagement. 

[0041] FIG. 6C is an illustration of an exemplary exercise 
reel in a freestanding ceiling-mounted con?guration With a 
crossbar as a user engagement. 

[0042] FIG. 6D is an illustration of an exemplary free 
standing platform having tWo exercise reels mounted thereto 
for upper body exercise. 

[0043] FIG. 6E is an illustration of an exemplary free 
standing platform having a single-reel exercise reel embodi 
ment mounted thereto. 

[0044] FIG. 6F is an illustration of an exemplary free 
standing platform having a tWo exercise reels mounted 
thereto for leg exercises. 

[0045] FIG. 7 is a perspective vieW of an exemplary 
treadmill embodiment having a plurality of exercise reels 
mounted thereon. 

[0046] FIG. 8 is a side vieW of an exemplary treadmill 
embodiment having helical spring resistance devices 
mounted underneath the treadmill. 

[0047] FIG. 9 is a plan vieW of an exemplary treadmill 
embodiment having a single reel mounted to the front 
thereof, With guides to direct the cable to a point behind the 
user. 

[0048] FIG. 10 is a partial longitudinal section illustration 
of an exemplary pole mounted on a helical spring for 
mounting to an exercise machine. 

[0049] FIG. 11 is an illustration of an exemplary treadmill 
having poles mounted thereon With a ball and socket resis 
tance mechanism. 

[0050] FIG. 12 is an illustration of an exemplary stepper 
exercise machine having the resistant units attached to the 
steps. 

[0051] FIG. 13 is an illustration of an exemplary foot 
surface for providing enhanced balance for a user. 

DETAILED DESCRIPTION OF INVENTION 

[0052] The invention Will next be illustrated With refer 
ence to the ?gures. The ?gures are intended to be illustrative 
rather than limiting and are included hereWith to facilitate 
the explanation of this invention. 

[0053] Referring noW to FIG. 1A, there is shoWn a user 14 
on an exercise machine 10, namely a treadmill. Machine 10 
has tWo resistance units of this invention, namely exercise 
reels 12, mounted behind user 14 to be used for exercising 
the user’s arms. Reels 12 are positioned to enable the 
natural, free-sWinging back and forth motion of arms 16 of 
user 14. User 14 sWings each arm 16 forWard in an upWard 
arc along arroW A, extending from beloW the Waist or 
preferably behind the user’s body at or to the rear of point 
B, and moving alongside to point C in front of the user’s 
body. Most of the effort is exerted by pulling and lifting the 
arms on the upsWing (in the direction of arroW A), While 
letting the arms sWing backWard freely on the doWnsWing 
(opposite the direction of arroW A). 
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[0054] One aspect of the invention allows the user to 
maintain this natural arm swing motion While exercising, 
and in so doing provides a superior exercise Workout. Reels 
12 may be permanently attached to exercise machine 10 or 
may be detachable, and may be used to retro?t a pre-existing 
machine. Although mounting the devices behind the user for 
use in providing an arm Workout is one preferred embodi 
ment, the resistance devices of this invention may be placed 
anyWhere on an exercise device in relation to the user, for 
use in Working-out any portion of the user’s body. Although 
any number of resistance units may be provided, a preferred 
embodiment comprises tWo resistance units, one for each 
arm and/or leg. Although four units may be provided so that 
both legs and both arms may be exercised simultaneously, 
one preferred embodiment comprises tWo units that may be 
adjustable for use With either arms or legs. 

[0055] The resistance units may be permanently af?xed to 
the machine, or may be detachable and removable. The 
resistance units may also be ?xed in a particular place on the 
machine, but are preferably adjustable in one or more 
dimensions. For example, as shoWn in FIG. 7, each reel 12 
may be mounted on a shaft 700, each shaft pivotable in the 
direction of arroW Z to provide adjustability forWard and 
backWard relative to the user. Each reel may also be slidable 
up and doWn shaft 700 along arroW Y, such as on a track, 
providing vertical adjustability. Although not shoWn in FIG. 
7, shaft 700 may be jointed to alloW pivoting toWard and 
aWay from each other, to provide right-to-left adjustability 
relative to the user. The arrangement shoWn in FIG. 7 is 
merely one example of hoW resistance mechanisms can be 
provided With adjustability in more than one direction. Any 
other structural arrangements knoWn in the art may be used 
to provide one, tWo, or three directions of adjustability 
(up/doWn, forWard/back, or left/right). Shafts 700 may be 
provided as part of the original equipment for the exercise 
machine, or may comprise a retro?t kit for attaching to 
existing exercise machines. 

[0056] The resistance units may alloW for adjustment in 
the amount of resistance, but units that are not adjustable 
may also be used. The adjustable resistance may be con 
tinuously adjustable Within a certain range, may comprise 
incremental, stepped, non-continuous adjustment, or a com 
bination thereof. For example, a kit may be provided having 
a ?rst set of resistance devices for providing continuous 
adjustment betWeen 1-5 pounds of resistance, and a second 
set of resistance devices interchangeable for the ?rst set for 
providing continuous adjustment betWeen 5-10 pounds of 
resistance. The noted ranges of resistance are merely exem 
plary, hoWever, as any range of resistance may be provided. 

[0057] Referring noW to FIGS. 2A and 2B, there is shoWn 
an exemplary exercise reel 12 in further detail. Reel 12 is 
depicted in FIGS. 2A and 2B as a spring-return cable spool 
reel, but other types of reels may also be used. In the 
embodiment shoWn in FIGS. 2A and 2B, hoWever, cable 
217 is attached to cable spool 207 at one end and comprises 
user engagement means, such as hand loop 219 on the 
opposite end. Although the cable may preferably be a 
plastic-coated, tWisted-metal cable as is Well knoWn in the 
art, the term “elongated tension member” may be used 
herein to generically refer to any type of cable, line, cord, 
tubing, band, strip, rope, chain, string, or other means knoWn 
in the art suitable for transmitting tensile resistance to the 
arm movement of the user from spool 207. For simplicity, 
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hoWever, the embodiments described from this point for 
Ward are described With respect to a “cable” (except Where 
speci?c to other types of tension members), but it should be 
understood that any applicable elongated tension member 
may be substituted for the cable described in any of these 
embodiments. 

[0058] Cable 217 may be non-elastic or may have some 
elasticity. Cable 217 is preferably just long enough to stretch 
from the mounting location of the reel to the furthest point 
of the user engagement from the mounting location during 
a standard arm sWing. Thus, for a reel mounted behind the 
user, the length corresponds to the length of a full forWard 
arm sWing, and for a reel mounted in front of the user, the 
length corresponds to a full backWard arm sWing. The spool 
is preferably siZed to just hold substantially all of the length 
of the cable. By “substantially all,” it is meant the portion of 
the cable not including user engagement 219 or any portion 
of the cable betWeen the cable thimble 218 and the user 
engagement. By “just hold” it is meant that the spool is 
preferably not substantially oversiZed, so as to conserve 
Weight and siZe and to minimiZe cost. Restricting the length 
of cable and spool capacity enables a more compact unit 
than if, for example, the length of cable Were indiscrimi 
nately long and the siZe of the spool Were correspondingly 
large. For example, previously knoWn reel devices for use in 
aquatic training Would be unreasonably bulky for use in the 
present application. 

[0059] In the preferred embodiment, the user engagement 
is a comfortable, “hands-free” design that may be in the 
form of a padded, soft, non-cha?ng hand loop 219, such as 
is shoWn in FIG. 2B, or any other type of strap or grip that 
?ts around the hand Without requiring a closed grip by the 
hand. A material such as a dense foam rubber may provide 
the padded, soft, and non-cha?ng qualities. The user engage 
ment may comprise any of the suitable mechanisms knoWn 
in the art for enabling engagement by or attachment to a 
portion of the upper body, hoWever, such as but not limited 
to handles, grips, bars, Wraps, gloves, straps, cuffs, and the 
like. In other embodiments, Where the exercise reel of this 
invention is used for the exercise of other muscles, the user 
engagement may be any device for engaging any part of the 
body, including the feet or legs, the Waist, the torso, the head, 
the shoulders, and the like. Thus, although referred to as a 
“hand loop” herein, it should be understood that loop 219 
may be used for engagement of other parts of the body. The 
user engagement may be permanently attached to or detach 
able from cable 217. Upper body user engagements may be 
designed to be attached to, engaged by, or held by any 
portion of the arms, Wrists, hands, or ?ngers of the user. The 
user engagement may be securable to the arm or hands by 
any mechanism knoWn in the art, such as but not limited to 
the user grasping or holding the means, or the means being 
secured to the user by any type of fastener such as one or 
more buckles, Velcro® fasteners, snaps, pressure ?ttings, 
hooks, loops, clips, and the like. User engagements for other 
parts of the body may be securable to feet, legs, Waist torso, 
head, shoulders, and the like. The user engagement is 
preferably padded for comfort, and/or lined for sWeat 
absorption. 

[0060] Although the user engagement may be a member 
suitable for gripping by the user, a loop is preferred because 
it may simply engage the user’s hand 17 in a naturally open 
position as shoWn in FIG. 3A With the loop passing betWeen 
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the user’s thumb 19 and fore?nger 20. Loop 219 may also 
be adjustable for sizing and comfort, While allowing for a 
quick release of the hands. For example, as shoWn in FIG. 
3B, loop 319 comprises a section 302 of micro-hooks and 
mating section 304 of micro-loops (or vice versa), such as a 
commonly knoWn Velcro® fastener, that enables the diam 
eter D of loop 319 to be adjusted. Any number of equivalent 
devices for providing adjustability are knoWn in the art and 
may be used, hoWever, such as but not limited to snaps, 
buttons, a “cable-through-ring” mechanism 419 such as is 
shoWn in FIG. 3C With cable 417 and ring 418, and the like. 

[0061] Returning noW to FIGS. 2A and 2B, reel 12 further 
comprises a split housing having a left component 201 and 
right component 202 that enclose the moving parts. Shaft 
end caps 220 are attached to either end of shaft 205 to keep 
the assembled housing in place. Reel 12 also may comprise 
a sWivel mount, such as yoke 203 and sWivel tongue 204, 
that alloWs the reel to sWivel With respect to its attachment 
point to the exercise machine. Although the yoke/sWivel 
tongue mechanism alloWs only a single degree of freedom 
(pivoting in the either direction along arroW X), the sWivel 
mount may comprise multiple sWivel mechanisms, each of 
Which provides additional degrees of freedom, or may 
comprise a single mechanism, such as a ball-and-socket 
mechanism that provides multiple degrees of freedom. 
Instead of being attached to shaft 205 running through cable 
spool 207, the sWivel mount may also be attached to one or 
both of the housing components 201 or 202. A sWivel 
mounting, in general, may protect the reel mechanism by 
reducing stresses on the reel. In other embodiments, hoW 
ever, the reel may be attached to the exercise machine, 
mounting bracket, Wall, bench, platform, or the like, by a 
non-sWiveling mechanism. 

[0062] Reel 12 preferably has a retraction mechanism so 
that cable 217 is Wound back on the reel as the user’s arm 
moves backWard on the back sWing. As shoWn in FIG. 2A, 
an exemplary retraction mechanism embodiment comprises 
a retractor spring 206, such as a coil spring. Other retraction 
mechanisms may also be used. Spring 206 is loaded as cable 
217 is unWound from spool 207 (and also exerts some 
resistance) and then automatically springs back to reWind 
the cable as the user moves hand loop 219 back beloW the 
Waist and behind the body so that it can be pulled forWard 
again to point C on the upsWing to complete a full cycle of 
the arm sWing. The retraction mechanism also enables reel 
12 to retract cable 217 so that cable thimble 218 abuts reel 
12 When the reel is not being engaged by a user, to neatly 
store the cable When not in use. Cable thimble 218 prevents 
too much cable, including hand loop 219, from being pulled 
into housing 201 and 202. Opening 230 in the housing is 
siZed to stop thimble 218 from being draWn inside. 

[0063] The cord on the reel mechanism may fully retract 
up to thimble 218, providing compact storage. In other 
embodiments, holders may be provided forWard of the user 
for resting the user engagements Where they may be readily 
picked up and put doWn by the user. For example, as shoWn 
in FIG. 1A, console 18 in front of user 14 may comprise 
Wings 20 having upright posts 22 around Which the loops 
219 (shoWn in FIG. 2B) may be optionally placed. So, a user 
Wanting to discontinue the arm exercise portion of the 
Workout for a period of time may merely continue exercising 
his legs While temporarily putting the loops 219 doWn on 
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posts 22 Where they can be readily picked up again Without 
discontinuing the leg Workout. 

[0064] Although shoWn in FIG. 2A as a spring 206, the 
retraction mechanism on reel 12 may be of any type knoWn 
in the art, hoWever, such as but not limited to a spring, 
Weight, or elastic member. The cable retraction mechanism 
may even be motoriZed, if desired. The retraction mecha 
nism may be adjustable to provide a range of retraction 
forces or may be non-adjustable. In the exemplary embodi 
ment shoWn in FIG. 1B and described herein later in Which 
a single reel has a cable With one end used by the user’s right 
arm and the other end used by the user’s left arm, the 
retraction mechanism for one arm is poWered by the forWard 
stroke of the opposite arm. 

[0065] Reel system 12 also has at least one resistance 
mechanism. In some embodiments, the resistance mecha 
nism and retraction mechanism may be the same or at least 
a portion of the resistance mechanism may also comprise at 
least a portion of the retraction mechanism. In other embodi 
ments, at least some substantial portion of the resistance 
mechanism may be separate from the retraction mechanism. 
For example, spring 206 provides some resistance force as 
Well as the retraction force. In the embodiment shoWn in 
FIGS. 2A and 2B, the resistance mechanism additionally 
comprises a brake disk 211 and a pair of caliper arms 212 
and 213. The element providing the resistance may be 
anything knoWn in the art, hoWever, such as but not limited 
to a spring; an elastic member, including a tension band or 
ring; a Weight; a friction brake, including a brake on a reel 
or on the cable itself; a pressure pad; a screW; a device using 
magnetic, hydraulic, or pneumatic resistance; a bendable 
shape memory material such as a composite (i.e. a BOW 
FLEX® rod); or the like. 

[0066] The resistance mechanism may be adjustable, such 
as for example, by turning caliper adjustment knob 216 
Which is connected to shaft 214. Shaft 214 is coaxially 
mounted Within spacer 215 and has a threaded end that 
interfaces With threaded portion of left caliper arm 212 to 
change the distance betWeen left caliper arm 212 and right 
caliper arm 213, as shoWn in FIG. 2A. Shaft 214 protrudes 
through housing component 202 via opening 221, alloWing 
adjustment knob 216 to be accessible Without removing the 
housing. 

[0067] The resistance mechanism may also be non-adjust 
able. For example, if permanently set to be used for an 
aerobic Workout, the arm mechanism may be nonadjustable 
and set to provide less than about 5 pounds of resistance. If 
the arm mechanism is designed to provide a simulation of 
Weight exercise, the arm mechanism may be adjustable to 
offer a range of different resistance forces that may typically 
exceed 5 pounds. This range of resistance forces may be 
in?nitely adjustable Within the range along a continuum, or 
the range may be adjustable stepWise. 

[0068] As shoWn in FIGS. 2A and 2B, the resistance 
mechanism typically further comprises a clutch mechanism, 
such as roller clutch 210 that disengages from spool clutch 
hub 208 When spool 207 spins in the direction for retraction 
of cable 217, and engages it again When the cable causes the 
spool to spin in the opposite direction. The clutch mecha 
nism alloWs retractor spring 206 to quickly reWind cable 217 
on spool 207 Without resistance. Embodiments Without a 
clutch may also be provided. 
















