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Energy conservation or expenditure garments are designed for use by cyclists. The garment (10) includes in one embodiment an air
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ENERGY CONSERVATION/EXPENDITURE GARMENT
Background of the Invention

The present invention relates to garments which either
conserve energy or cause energy expenditure. Garments for
expending energy have been known which incorporate
elongated elastic resistance elements as separate cords or
bands or as panels of the garments. In use of the garments
when the user performs certain activities, such as bending
motions of the hands, legs or body, energy is expended in
stretching the resistance material and then in resisting
the material to returning to its original condition. It
would be desirable to make use of such concepts where the
activity being performed is, for example, the riding of a
bicycle or stationary cycle which would involve the user
assuming a bent position on the cycle while pedaling. It
would also be desirable if such a garment could be provided
with some form of indicator so that the user would readily
be informed of some condition of thekexercise, such as body
temperature, pulse rate or calories burned. It would

further be desirable if a garment could conserve energy.
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Summary of the Invention

An object of this invention is to provide a garment
particularly designed for use by cyclists.

Another object of this invention is to provide such a
garment which is intended to conserve energy.

An alternative object of this invention is to provide
a garment to be worn by cyclists which would cause
expenditure of energy.

A further object of this invention is to provide an
accessory for a garment which would give some indication to
the user indicative of parameters reflecting the energy
expended.

In accordance with one embodiment of this invention,
the garment is an energy conservation garment designed to
be worn by a cyclist. The garment would include a body
suit covering the user’s body and limbs. In addition, a
helmet would be provided connected to the body suit by a
nape piece at the back of the helmet. The garment has an
air cooling system including air channels extending down
the back of the helmet through the nape piece into a pouch
or pocket in the back of the body suit. The pocket has an

open distal end to permit air circulation. The body suit
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would be provided with exhaust openings communicating with
the air channels. When the user is in the bent cycling
position, the channel inlets at the top of the helmet are
disposed forwardly for the ready entry of air. The garment
could include various support bands and compression rings
so as to relieve postural tension as well as pooling the
blood in the extremities.

In a further embodiment of this invention an energy
expenditure garment could include air drag structure such
as pockets at the sides of the garment such as in the area
of the ribs to require a greater expenditure of energy in
performing the cycling.

In a still further embodiment of this invention an
energy expenditure garment having a body portion and arms
would include an indicator attached to the garment
preferably in the general area of the back of the wrist for
ready visibility by the user to indicate at least one
parameter indicative of exercise expenditure.

The Drawings:

Figure 1 is a rear or anterior elevational view of an

exercise conservation garment designed for cyclists in

accordance with this invention;
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Figure 2 is a side elevational view of the air cooling
system in the garment shown in Figure 1;

Figure 3 is an anterior or front elevational view
showing the resistance elements in the garment shown in
Figure 1;

Figure 4 is a side elevational view of an energy
expenditure garment in accordance with this invention;

Figure 5 is a front elevational view of still yet a
further exercise expenditure garment in accordance with
this invention;

Figure 6 is a rear elevational view of the garment
shown in Figure 5;

Figure 7 is a front elevational view of a garment
incorporating an exercise expenditure indicator in
accordance with this invention;

Figure 8 is a side elevational view of the indicator
and garment shown in Figure 7;

Figure 9 is a front elevational view of a modified
form of indicator and garment in accordance with this
invention; and

Figure 10 is a side elevational view of the indicator

and garment shown in Figure 9.
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il D

The present invention is directed to providing either
an energy conservation garment or an exercise expenditure
garment which would be used by cyclists, such as bicycles
where the user is in a forwardly bent position. The
invention may be practiced with other forms of cycles, such
as stationary exercise cycles, unicycles, tricycles, etc..
The basic garment, particularly when used for expending
energy, could include resistance elements along the
principles of our various patents and applications with
modifications intended to make the garment particularly
useful for cyclists. Such resistance elements could be
panels integral with the garment or separate bands or
cords. Reference is made to our U.S. Patent Nos.
5,109,546; 5,176,600; 5,180,701; 5,201,074; 5,306,222 and
5,570,472, as well as pending applications Serial No.
627,426 filed April 4, 1996, Serial No. 761,290 filed
December 6, 1996 and Serial No. 802,973 filed February 20,
1997. All of the details of the aforenoted patents and
applications are incorporated herein by reference thereto.

Figures 1-3 illustrate an energy conservation garment

10 in accordance with this invention particularly designed
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to be worn by a cyclist. In general, garment 10 includes
an air cooling system for the cyclist which is shown in
Figure 2 and support elements which are shown in Figure 3.
Figure 1 shows the air cooling system and support elements
combined into a single garment.

As shown in Figures 1-3 the garment 10 would include a
body suit 12 which could be generally of the various forms
with one piece or two piece construction as in our above
noted patents and applications. The body suit 12 includes
arms 14 and legs 16. In accordance with this invention a
helmet 18 is also provided. Helmet 18 is of flexible or
rigid form to closely fit on the user. Figure 2 shows a
strap 20 extending from the helmet 18 under the chin to
hold the helmet in place. Helmet 18 includes a nape piece
or extension 22 which slides into a pocket 24 secured to
the inner surface of body portion 12.

As best shown in Figures 1-2 air channels 26,26 are
provided on opposite portions in the back of helmet 18 and
join each other to form a common chaﬁnel or passageway 28
at the nape piece 22. Each channel 26 has an inlet or open
end 30. When the cyclist is in the bent forward position

normally assumed on a bicycle or other similar cycle, the
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inlets 30 is disposed directly in front of the user so that
during the cycling air passes into the inlets 30 and
through the air channels 26,28 for passage into the pockets
24, The air then flows through body 12 in the manner
illustrated in Figures 1-2 and exits through various air
exhaust vents, such as vents 32 at the sides of the body
portion 12.

Because the mouth 34 of pouch type air channel 24 is
larger than the nape piece 22 there is clearance around the
nape piece which permits air to also be exhausted through
the open mouth 34 of pouch 24. As illustrated in Figures
1-2, pouch 24 is secured to the inside surface of body
portion 12 of garment 10. The pouch 24 has an open end
generally indicated by the reference numeral 36 which thus
permits the air flow to spread throughout the inner surface
of the garment 10 and to permit air to be exhausted through
the side vents 32 and mouth 34. Scapular hole outlets 38
are also provided in pouch 24 just downstream from open
mouth 34 to permit air flow in the constricted portion of
pouch 24. The open end 36 of pouch 24 is generally located
at the lower back portion of the usef. The air circulation

created by the arrangement shown in Figures 1-2, thus
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prévide an effective cooling system for the cyclist from
the neck down to the lower back.

It is intended to provide garment 10 with support
elements in addition to the cooling system. Such support
elements could be reinforcements or stiffened portion of
the garment. Figure 3 illustrates one manner of
incorporating such support elements. As shown therein an
anterior neck support band 40 is incorporated at the upper
portion of garment 10. The nape piece 22 would extend over
band 40. Figure 3 also illustrates anterior scapular
support bands 42. In addition, as shown in Figure 3, arm
support bands 44, forearm support bands 46, leg support
bands 48, calf support bands 50 and lumbar spinal support
band 50 are provided on garment 10. These various support
bands may be endless bands of a compressive nature as
described in co-pending application Serial No. 761,290
filed December 6, 1996.

Various other support elements are shown in Figure 1.
These include paraspinal support bands 54 and lumbar spinal
support band 52. If desired, an adjustable compressive
waistband 58 may be provided having its free ends 60

adjustably connected by in any suitable manner such as
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VELCRO® (hook and loop fastener) strucfure 62. Wailstband
60 would be particularly preferred where garment 10 is of
two piece construction.

The garment of Figures 1-3 is distinctly different
from energy expenditure garments in that it is actually an
energy conservation garment. The garment functions to
relieve postural tension and pulls the blood in the
extremities by way of the compression rings thereby
increasing energy. With the garment of Figures 1-3 it is
not necessary to have anchor points as for resistance
elements in energy expenditure garments. Accordingly, the
concept involved in the garment of Figures 1-3 is opposite
to the approaches used for energy expenditure garments.

As noted, the garment of Figures 1-3 includes various
appropriately located supports. The result is to support
biking posture and promote stamina and muscle energy
conservation. The compression rings, such as rings 44, 46,
48 and 50 on the arms and legs promote increased heat,
decreased muscle wobble, increased blood pooling, increased
ATP production, increased stability and decreased fatigue.

The utilization of the air cooling system in the

garment of Figures 1-3 is particularly advantageous in
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providing cooling over the body area such as at the
location of the kidneys. By having the vents 32 directed
in opposite directions there is an effective circulation of
the cooling air through the garment.

In accordance with another aspect of this invention an
energy expenditure garment is provided which is
particularly designed to be used for increasing energy
expenditure during biking or cycling. The garment is
preferably made in one or two pieces and is intended to
help the user get more exercise while cycling indoors or
outdoors, but preferably outdoors. The garment can include
one or more of the following features, 1) resistance bands,
preferably with adjustable tension for the upper body
(arms) and lower body (legs), 2) a resistance band,
preferably with adjustable tension that runs from the
shoulders down the back to the lower back that allows for
torso exercise and low back support, 3) a compression band
or belt about the waist, preferably adjustable that is
incorporated into the clothing and provides one or more of
the functions of mid-section support (low back and
abdomen), and weight loss (sweat or heat generation about

the stomach/mid-section).
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Having resistance bands of the upper and lower body
helps the cyclist get more exercise particularly over flat
terrain. When going uphill the resistance can be increased
by adjusting/relaxing/decreasing the tension.

By having a resistance band that runs from the
shoulders down the back to the lower back the garment helps
reduce pressure on the wrists and arms and hands and also
supports the back and low back. The bands exert a backward
pull on the upper back and shoulders during the cycling.

The compression band enhances weight/water loss during
a workout.

The invention may be practiced where such resi-
stance/compression bands are incorporated in a garment such
as illustrated in Figure 4 which includes upper body panels
or pockets to catch air/wind for causing or creating a drag
or resistance during the cycling. Preferably the pockets
have an open inlet end and are otherwise closed. In this
manner there is an increase in the exercise at greater
speeds. Alternatively, these benefits could be achieved
from a hood that catches air/wind. In effect, the pocket
or hood functions as a barrier disposed in the path of air

flow thus increasing the drag.
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As shown in Figure 4 the garment 10 has resistance
bands 64 which are provided with tension adjusting
structure such as buckles 66. Resistance bands 64 extend
on the body portion of the suit for providing resistance to
the upper and lower portions of the body. Figure 4 also
illustrates a spirally arranged arm resistance band 68 for
each arm of the suit and a spirally arranged leg resistance
band 70 for each leg. Band 70 could be anchored by foot
stirrup 56 and arm band could be anchored by hand loop 72.
(Figure 2 also shows foot stirrup 56). Preferably an
adjustable waist band 58 is also provided. The sides of
garment 10 include air drag pockets 74 on each side thereof
to catch the wind or air and thereby create a drag
requiring greater energy expenditure by the cyclist.
Instead of, or in addition to, the side pockets 74 a hood
could be provided at any suitable location on the garment
10. Garment 10 could include a cooling system with
suitably located vents or exhaust holes as described with
respect to Figures 1-3.

Figures 5-6 illustrate an energy expenditure garment
80 which is provided with elastic resistance elements,

particularly located on the garment for use by a cyclist.
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As shown therein elongated resistance elements 82 are
provided which extend longitudinally down the front of the
garment and separate into leg bands and arm bands with
similar bands 82 provided on the rear of the garment.
Garment 80 is particularly intended for summer or indoor
use and thus the legs 84 terminate at about the knee with
an opening 86 being provided in band 82 at the front of the
garment. The band 82 terminates in a compressive anchoring
cuff 88 below the knee. As illustrated the arm bands are
anchored by adjustable hand loops or wrist cuffs 94. Other
portions of the garment are made of different elastic
characteristics than the elastic band 82. These other
portions include portions 90 which extend over most of the
body portion of the garment and portions 92 which extend
primarily on the arms of the garment. If desired, greater
resistance force is imparted by portions 90 than portions
92 with the resistance bands 82 providing the most
resistance force.

Figures 7-10 illustrate variations in a further aspect
of the invention which relates to providing an exercise
garment (i.e. an energy conservation or energy expenditure

garment) with an exercise indicator to readily make
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apparent to the user some parameter indicative of the
degree of exercise. Such indicator could be a permanent
but is preferably a detachable device worn with the garment
during exercise or physical activity. The indicators shown
in Figures 7-10 are located so as to be readily visible by
a cyclist. Thus, the indicators would be readily adaptable
to the types of garments previously described in Figures 1-
6 intended for use by a cyclist. It is to be understood,
however, that the aspect of the invention as regards the
indicator is not intended to be limited to a cycling
garment, but could be used with any type of energy
expenditure garment such as described in the noted patents
and applications or with an energy conservation garment.
The specific details of the indicator are not critical and
any known indicators can be used. What the invention is
based on is the recognition and adaptability that the
indicators are incorporated in an exercise garment,
particularly at locations so as to be readily visible to
the user.

The indicator would register various information on
the state of the user’s physical condition, such as body

temperature, pulse rate and/or calories burned. 1In
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addition, the device could record elapsed time, distance
covered, or direction (compass feature). Such features
have been known with runner’s watches.

The indicator could be worn anywhere on the clothing,
but preferably is worn on the back of a glove or the back
of a wrist or forearm where it is thereby easily visible
and easily manipulated for resetting purposes. The various
data could be registered and made known to the user in any
suitable manner such as by lights (LED), some mechanical
indication such as numbers or arrows, some audio indication
such as buzzers, beepers or other alarms, or by colors.
Thus, for example, when a certain threshold of danger is
reached an alarm might sound or the colors might
progressively change from green to yellow to red or a light
might be turned on or flash, or some actual numerical
parameter indicative of the condition could be displayed.

In a preferred form of the invention the indicator is
a heat sensitive disc that can be snapped into the back of
a glove, or onto the back of a glove or underneath the back
of a glove. The indicator can, but does not have to come
into direct contact with the skin. In the preferred

practice, there is, however, direct contact. The indicator
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preferably is capable of having an input of data such as
the user’s body weight to assist in certain calculations.

Figures 7-8 illustrate one form of indicator 100. As
shown therein indicator 100 is associated with a glove 102
which is part of an exercise garment such as an energy
conservation garment or an energy expenditure garment such
as one of the garments previously described or could be one
of the garments described in the aforenoted patents and
applications. The illustrated glove 102 is a glove shown
as a cycling glove having the outer digits of the fingers
exposed. Indicator 100 in the version shown in Figure 8
comes in direct contact with the skin 104 of the user by
having an annular opening in the glove 102. Specifically,
a lower circular heat sensitive disc 106 serves as the base
of indicator 100. Base 106 has an annular groove for
receiving an O-ring 108 permanently secured to glove 102.
The remainder of indicator 100 is the outer housing portion
110 that is permanently connected to disc 106.

Various exercise indicating parameters and other
information could be displayed on indicator 100. For
example, as shown in Figure 7 a panel 112 indicates the

amount of calories burned. Another panel 114 indicates the
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time. An LED light 116 would be activated when some
predetermined condition is met, such as pulse rate,
temperature, etc. As shown the indicator 100 is mounted on
the back of the glove 102 opposite the palm so that when
the user’s hand is in front of the user around the
handlebars of a cycle, the back of the glove would be the
portion of the glove readily seemed.

If desired, indicator 100 could be provided with
various structure for resetting different parameters, such
as a stop timer button 118, a time reset button 120 and a
parameter reset button 122 for the parameter displayed on
panel 112,

Figures 9-10 illustrate a variation of the invention
wherein an indicator 130 is provided on a wrist band or
loop which is part of an exercise garment. Indicator 130
could be mounted in direct contact with the skin in the
same manner as indicator 100. Figure 10, however,
illustrates the variation where the indicator 130 is
mounted with the wrist band material interposed between the
indicator and the skin 104. Figure 10 also illustrates an
alternative manner of detachable mounting for indicator 130

which includes snap lugs 132 mounted into snap receptacles
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134. Indicator 130 could have the same functions and
displays as indicator 110. Figure 9 illustrates a display
panel 112 for an exercise parameter and a clock panel 114
as well as reset buttons 118, 120, 122 which function as in
the same manner as indicator 100.

As with indicator 100 indicator 130 would also be worn
on the back of the hand for ready viewing by the user.

Although the indicator is illustrated as being on the
back of the wrist area, any other location on the garment
could be used. Suitable locations are the arms, legs and
torso and even on the head such as a helmet or sweatband.
It is not necessary to have the indicator readily visible
particularly where the indicator includes an audio signal.
Even where the signal is visual, the indicator could be in
a location not readily viewable to the user which would
simply require some extra effort for the user to see the
indicator or have a companion view the indicator.

As noted this embodiment of the invention regarding
the indicator does not reside in the indicator structure
itself or in the specific exercise parameter being sensed
and indicated. Rather, it is the recognition that such

indicators could be incorporated in or associated with an
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exercise garment. As noted, the indicator could be a
permanent part of the garment. Preferably, the indicator
is detachably secured to the garment so that the same
indicator could be used for other garments or so that the
indicator could be removed to permit the garment to be

cleaned without damaging the indicator.
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Wh i laim is:
An energy conservation garment comprising a body
suit to be worn on the body of a user, a helmet
to be worn on the head of a user, said helmet
having a back and a front, a nape piece connected
to said back of said helmet and mounted to said
body suit, an air cooling system in said helmet
and said body suit, said air cooling system
including at least one air channel extending down
said back of said helmet and through said nape
piece and into said body suit, and exhaust
openings in said body suit communicating with
said air channel.
The garment of Claim 1 wherein a pouch is formed
on the inner side of said body suit, said pouch
having a mouth at one end thereof into which said
nape piece extends, and the other end of said
pouch being open.
The garment of Claim 2 wherein said at least one
channel comprises a pair of spaced channels
extending down said back of said helmet and

merging into a single passageway at said nape
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piece.

4. The garment of Claim 3 wherein said suit includes
exhaust vents for exhausting air flowing through
said passageway and into said pouch, and said
mouth of said pouch comprises a further exhaust
for the air.

5. The garment of Claim 4 wherein each of said
channels has an inlet at the top of said helmet
for facing forward when the user is in a cycling
position.

6. The garment of Claim 5 including endless
compression bands on the arms and legs of said
garment.

7. The garment of Claim 6 including support members
on the back of said garment.

8. The garment of Claim 1 wherein said body suit
includes a wrist portion with a front side and a
back side, and an exercise parameter indicator
mounted on said back side of said wrist portion.

9. In an energy expenditure garment comprising a
body suit having a body portion and arms and

legs, elongated elastic resistance elements on
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said body portion and said arms and legs, the
improvement being in that said body portion
includes drag creating structure for offering
wind resistance to‘the user during a cycling
exercise.

The garment of Claim 9 wherein said drag creating
structure comprises open pockets at the sides of
said body portion. |

An energy expenditure garment for use by cyclists
comprising a body suit having a body portion and
arm portions and legs portions, said arm portions
terminating at the wrists, said leg portions
terminating at about the knees, elastic
resistance bands on said body portion extending
down said leg portions and said arm portions,
said elastic resistance bands being anchored at
about said wrists of said arm portions, said
elastic resistance bands being anchored at about
said knees of said leg portions, and the front of
said garment having open areas at said knee at
the front of said garment.

The garment of Claim 11 wherein said garment is

22



WO 98/58560 PCT/US98/11629

made of three different types of fabric with
different resistance characteristics, said
elastic resistance bands having the greatest
resistance characteristics, portions of said
garment adjacent to said elastic resistance bands
on said body portion and said leg portions having
medium resistance characteristics, and portions
of said garment on said body portion and said arm
portion having least resistance characteristics.

13. In an exercise garment having a body portion and
limb portions and having elastic resistance
elements located at portions of the garment
subjected to bending motion and having anchor
structure for said elastic resistance elements to
resist the bending motion, the improvement being
in an exercise expenditure indicator attached to
said garment for indicating at least one
parameter of exercise expenditure.

14. The garment of Claim 13 wherein said limb
portions are arm portions éxtending generally to
the wrist/hand area, said anchor structure being

located at said wrist/hand area, and said
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exercise expenditure indicator being located at
the back side of said wrist/hand area.

15. The garment of Claim 14 wherein said exercise
expenditure indicator is detachably mounted to
said garment.

16. The garment of Claim 15 wherein said anchor
structure includes a glove, and said exercise
expenditure indicator is mounted to said glove,.

17. The garment of Claim 15 wherein said hand
structure includes a wrist loop, and said
exercise expenditure indicétor is mounted to said
wrist loop.

18. The garment of Claim 15 wherein said exercise
expenditure indicator includes an audio or visual
alarm for indicating the reaching of a
predetermined exercise expenditure parameter.

19. The garment of Claim 18 wherein said exercise
indicator parameters include at least one
parameter selected from the group consisting of
temperature, pulse and calories expended.

20. The garment of Claim 13 wherein said exercise

expenditure indicator is detachably mounted to

-24-



WO 98/58560 PCT/US98/11629

said garment.

5585
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