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Description

FIELD OF THE DISCLOSURE

[0001] The present disclosure relates generally to
swimming apparel, and more particularly to the design
and construction of swimsuits.

BACKGROUND OF THE DISCLOSURE

[0002] Various wetsuits have been developed in the
art, and are utilized for various purposes. Among these
are performance wetsuits, which are popular among tri-
athletes and open water swimmers. Performance wet-
suits provide drag reduction in the form of faster-than-
skin surface coatings, warmth and additional buoyancy
to the wearer, and are designed to enhance the speed
and ease with which the wearer moves through the water
while swimming.

[0003] At present, a variety of performance wetsuits
are currently available in the marketplace. These include
those sold by Blueseventy, De Soto, Xterra, TYR and
NeoSport. Most existing wetsuits are made primarily out
of flexible neoprene.

[0004] GB2259237A discloses an item of swimming
wear which provides or enhances buoyancy for a user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

FIG. 1 is a front view of a first wetsuit in accordance
with the teachings herein.

FIG. 2 is a rear view of the wetsuit of FIG. 1.

FIG. 3 is a side view (left side) of the wetsuit of FIG.
1; the left arm has been removed for clarity of illus-
tration.

FIG. 4 is a side view (right side) of the wetsuit of FIG.
1; the right arm has been removed for clarity of illus-
tration.

FIG. 5 is a front view of a second wetsuit in accord-
ance with the teachings herein.

FIG. 6 is a rear view of the wetsuit of FIG. 5.

FIG. 7 is a side view (right side) of the wetsuit of FIG.
5; the right arm has been removed for clarity of illus-
tration.

FIG. 8 is a side view (left side) of the wetsuit of FIG.
5; the left arm has been removed for clarity of illus-
tration.

FIG. 9 is a side view of the left arm of the wetsuit of
FIG. 5.

FIG. 10 is a front view of a swimsuit in accordance
with the teachings herein.

FIG. 11 is a rear view of the swimsuit of FIG. 10.
FIG. 12 is a side view (left side) of the swimsuit of
FIG. 10.

FIG. 13 is a side view (right side) of the swimsuit of
FIG. 10.
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FIG. 14 is a front view of a further wetsuit in accord-
ance with the teachings herein.

FIG. 15 is a rear view of the wetsuit of FIG. 14.
FIG. 16 is a side view (right side) of the wetsuit of
FIG. 14; the right arm has been removed for clarity
of illustration.

FIG. 17 is a side view (left side) of the wetsuit of FIG.
14; the left arm has been removed for clarity of illus-
tration.

FIG. 18 is a series of illustrations showing (clock-
wise) the details of the front, back and side (right
arm) and the front, back and side (left arm) of a swim-
ming sleeve.

FIG. 19 is a front view of a yet further wetsuit in ac-
cordance with the teachings herein.

FIG. 20 is a rear view of the wetsuit of FIG. 19.
FIG. 21 is a side view (left and right sides) of the
wetsuit of FIG. 19; the arms have been removed for
clarity of illustration.

SUMMARY OF THE DISCLOSURE

[0006] According to an aspect, there is provided a
swimsuit comprising: a waist portion that extends around
the waist of a wearer; a waist strap that secures the waist
portion to the wearer; a crotch portion; a first buoyancy
enhancer provided on a front of the swimsuit that extends
along a central longitudinal axis of the wearer in the form
of a strip from the waist strap to the crotch portion; a
second buoyancy enhancer provided on a back of the
swimsuit that extends along the central longitudinal axis
of the wearer in the form of a strip from the waist strap
to the crotch portion; a first side strip that extends on a
first side of the waist portion to lessen resistance of the
wearer when in water; and a second side strip that ex-
tends on an opposed second side of the waist portion to
lessen resistance of the wearer when in the water, where-
in the first buoyancy enhancer has a width within the
range of about 2.54 cm (1 inch) to about 17.78 cm (7
inches) and the second buoyancy enhancer (327) has a
width within the range of about 2.54 cm (1 inch) to about
17.78 cm (7 inches).

[0007] The buoyancy perunitarea of the first buoyancy
enhancer may be greater than the buoyancy per unitarea
of the second buoyancy enhancer.

DETAILED DESCRIPTION

[0008] As used herein, the term "aerated neoprene”
refers to a type of neoprene which comprises multiple
laminated layers, at least one of which is perforated and
cut such that the final product is a sealed neoprene with
individual pockets of air trapped inside the neoprene lay-
ers.

[0009] While existing wetsuits may be suitable for their
intended purpose, a need exists for furtherimprovements
in the art. This is especially so with respect to perform-
ance wetsuits that are designed for use in swimming and
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triathlon events, since even small improvements in such
wetsuits can make the difference between success or
failure for the wearer. This point is illustrated by the fact
that some recent Ironman triathlons have been decided
by a few seconds, even though these competitions typ-
ically last more than 8 hours. For example, the 2012 Iron-
man Cozumel triathlon’s female race was won by seven
seconds, after a total elapsed time of nine hours and
fifteen minutes.

[0010] One area requiring improvement in wetsuits,
especially those designed for swimmers, relates to the
density and thickness of the foamed polymeric materials
(typically neoprene) used in their construction. In partic-
ular, some wetsuits do not impart optimal buoyancy to
the wearer, due to the density and thickness of the neo-
prene used in their construction. This causes the wearer
toride lower inthe water, thus reducing swimming speeds
and increasing energy expenditure. In some cases, sub-
optimal placement may also cause the swimmer to ride
too high in the water in the chest. This causes the legs
to drop, thus resulting once again in a suboptimal net
body position.

[0011] Other wetsuits incorporate lower density neo-
prene into them in a bid to improve buoyancy. However,
the density distribution in such wetsuits is typically sub-
optimal, and leads to increased heat retention and resist-
ance to proper swimming mechanics. For example, such
designs often incorporate lower density materials into the
arms and hips of the wetsuit, which may inhibit the proper
rotation of the swimmer’s body along its longitudinal axis
(roll). Similarly, such designs also often fail to ensure
optimal body position along a lateral axis (pitch).

[0012] It has now been found that the foregoing issues
may be addressed through the use in the construction of
a wetsuit of a foamed polymeric material having variable
density and thickness. In particular, the placement, den-
sity and/or thickness of the neoprene or other foamed
polymeric material may be varied to optimize the buoy-
ancy distribution (as, for example, by making the central
portion of the wetsuit more buoyant than the lateral por-
tion to facilitate rotation or roll along the longitudinal axis)
and body position along the lateral axis (pitch) of the user.
This approach has the effect of enhancing proper swim
mechanics, including the proper rotation of the user’s
body along its longitudinal axis. This enhancement is of
particular value, because proper swimming technique re-
quires rotation of up to 40 degrees in each direction on
the longitudinal axis. Similarly, the proper alignment
along the lateral axis (pitch) leads to a reduction of form
drag. Hence, this approach helps to optimize buoyancy
for the swimmer along the latitudinal axis, while simulta-
neously facilitating proper rotation along the longitudinal
axis.

[0013] Afurtherarearequiringimprovementin existing
wetsuit designs, especially for swimmers, relates to the
sleeve design of wetsuits. At present, most wetsuit de-
signs treat the shoulder and sleeve areas of the wetsuit
like any other area. Consequently, these areas are typ-
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ically constructed out of the same neoprene material as
the rest of the suit, with the result that the wetsuit in gen-
eral, and these areas in particular, are uniform in neo-
prene type, density, and thickness.

[0014] However, the art has failed to appreciate that it
is both unnecessary and undesirable to have neoprene
on the shoulder areas of the wetsuit, since the use of
neoprene in this area merely heats up muscles that are
doing most work of the work in a swimming event, and
restricts the swimmer’s range of motion. While some
companies, such as Quintana Roo (Chattanooga,Ten-
nessee), have sold "speed sleeves" (see, e.g., ht-
tp:/lwww.wetsuitrental.com/quintana-roo-speed-
sleeve.html) which, as a standalone device, leave the
shoulders uncovered, these solutions are uniform in ne-
oprene type, density, and thickness, and hence do not
consider the effect of the distribution of neoprene thick-
ness and density on proper stroke technique and buoy-
ancy.

[0015] It has now been found that the thickness of the
neoprene or other foamed polymeric material from which
wetsuits are typically fabricated may be manipulated to
create a sleeve which optimizes proper stroke technique
and buoyancy. The sleeve may utilize (a) textile or thin
neoprene at a first thickness (preferably 1-2mm) on the
medial forearm area, upon which is laminated one or
more layers of silicone or other textured material to in-
crease resistance during the "catch" or "pull" phase of
the swim stroke, (b) textile or thin neoprene at a first thick-
ness (preferably 1mm or less) in the elbow and crook or
in an articulated panel design, (c) neoprene at a second
thickness (preferably 3-5mm) in the bicep area, and (d)
neoprene at a third thickness (preferably at least about
5mm and of aerated or open cell neoprene form) in the
form of a strip on the lateral portion of the forearm ex-
tending from the wrist through the triceps. The sleeve
also preferably utilizes in the forearm and/or or the bicep
and tricep neoprene or textile laminates with muscle com-
pression technology (most commonly found in the form
of a special textile weave), the purpose of which is to
reduce fatigue and encourage veinous blood flow during
exercise.

[0016] In addition, the maximum allowable (currently
5mm) thickness of neoprene under various triathlon and
swimming governing bodies is preferably used down the
centerline of the wetsuit and inside of the legs to promote
buoyancy along the lateral axis (pitch) and enhanced ro-
tation along the longitudinal axis (roll) of the swimmer’s
body. The neoprene selection for this portion is preferably
aerated neoprene, such as that sold by the Yamamoto
Corporation under the trade name AERODOME™. This
neoprene selection helps to optimize buoyancy while
complying with appropriate thickness regulation(s).
Since some aerated neoprenes do not conform well to
the natural curvature of the lower back, itis preferred that
aerated neoprene is only used on the front of the wetsuit.
[0017] A coated textile oranotherthin material withless
buoyancy is used in a strip about 5.08 - 7.62 cm (2-3
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inches) wide down the outside of the wetsuit to promote
rotation along the longitudinal axis of the user’s body and
to promote rotation and allow heat to escape from the
suit. This feature also makes entry and removal of the
suit easier and faster, which is critical for the timed sport
of triathlon, where athletes must exit the water and quickly
remove swimwear before proceeding to the next disci-
pline, cycling. Non-aerated 5mm closed cell neoprene
may be used in between the centerline. Neoprene of a
lesser thickness, preferably about 2mm to about 3mm,
is used from the naval up (excluding the centerline, which
preferably has a thickness of 5mm or the maximum al-
lowable under said governing bodies) to create and com-
pensate for the buoyancy differential between the chest
and legs along the lateral axis (pitch). The use of more
rigid neoprene in the torso area also provides structural
supportto the abdominals and other core muscles, which
can tire prematurely during swimming. Preferably, the
most flexible neoprene is reserved for the chest, back,
shoulder and arm panels, where maximum range of mo-
tion is desired.

[0018] It will be appreciated from the foregoing that
some of the wetsuits disclosed herein utilize variable ri-
gidity to optimize certain characteristics of the wetsuit. In
particular, the wetsuits disclosed herein are constructed
to have some rigidity in certain locations, such as along
the center line and along the sides of the torso. These
wetsuits may be further equipped with one or more ad-
ditional strips, disposed directly on the side of the torso
between the hip and the middle of the rib cage, that are
even more rigid to prevent "snaking" when swimming.
Moreover, some wetsuits may contain relatively more
elastic or rigid neoprene on the back of the suit to prevent
the swimmers arms from over-extending during the entry
and extension phase of the freestyle stroke, helping to
promote proper technique.

[0019] In some variations of the foregoing wetsuit, var-
ious types of "treads" may be utilized in the forearm area
to optimize the "catch" and "feel" of the swimmer’s stroke.
Preferably, this includes a "graded" catch panel that en-
hances propulsion by creating additional surface area
and resistance on the forearm. Moreover, the foregoing
features may be implemented in a full wetsuit (with
sleeves) or in a "hybrid" configuration with a long john
(no sleeves) and separate swim sleeves.

[0020] Another area requiring further improvement in
existing wetsuit and swimwear designs - especially those
intended for use by ftriathletes and other competitive
swimmers - relates to the user’s body temperature. Con-
ventional wetsuits are typically constructed from neo-
prene and other thermally insulating materials. Conse-
quently, users can overheat (or experience the sensation
of overheating) in such wetsuits, even when swimming
at submaximal (e.g., below lactate threshold or aerobic
threshold) effort levels. Such overheating may lead to
premature fatigue and dehydration. A similar problem
may be encountered with textile-based wetsuits or other
swimwear.
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[0021] It has now been found that this problem may be
addressed by incorporating cooling packs or other ther-
moregulation devices into the wetsuit or swimwear. In
addition to actually cooling and temperature regulation
of muscle and veins, the provision of such devices also
treats the mind and the nervous system.

[0022] The thermoregulation devices may take the
form of thin neoprene or textile pouches which contain
cooled, frozen or instant gel packs (the latter of which
may be automatically or manually activated prior to or
during exercise), and which affix to (or are defined in) the
inside of the wetsuit or other swimwear. The gel packs
may assume different shapes and sizes, based on their
location in the swimwear.

[0023] In some variations, the gel packs may be lam-
inated to the swimwear, or might be configured to be
used without the provision of pouches, pockets or com-
partments in the swimwear. In particular, the thermoreg-
ulation devices may be fabricated as separate, remova-
ble constructs that can be sold as add-on products for
swimwear that are not equipped with thermoregulation
devices. The swimwear may also incorporate systems
that monitor temperature, circulate fluid, or create spe-
cific temperature regulated spots on certain parts of the
suit to achieve the intended thermoregulatory effect.
[0024] Another area requiring further improvement in
existing wetsuit design, especially for swimmers, relates
to the manner in which the wetsuit is secured around the
body of a user. In a conventional wetsuit, a zipper is pro-
vided on the back of the suit for this purpose. The use of
a zipper is convenient in that it allows the user to change
into and out of the wetsuit quickly and easily. However,
the disposition of the zipper on the back of the suit is a
legacy from surfing and bodyboarding wetsuits, where it
is desirable to minimize any abrasion on the chest that
could result from repeated contact with a surfboard or
bodyboard.

[0025] It has now been found that the use of wetsuits
by competitive swimmers may be enhanced by disposing
the zipper on the front (or, on the side or at an angle
sweeping from the front to the side) of the wetsuit. This
disposition of the zipper allows for easier, faster, and less
energy-consuming entry and exit from the suit, which is
a significant advantage in competitive events such as
triathlons, where a transition from the swim portion of the
race to the cycling portion of the race typically takes min-
utes. This disposition also offers better access to the ther-
moregulation pouches in the chest and any electronic
devices that may be integrated into the suit. While it may
be desirable in surfing and bodyboarding wetsuits to min-
imize any abrasion on the chest that could result from
repeated contact with a surfboard, no such constraints
exist in swimming applications.

[0026] Moreover, the disposition of the zipper on the
front of the wetsuit reduces fabric bunching at or near
the base of the neck. Such bunching tends to occur, for
example, when the user looks up to sight a line of navi-
gation while swimming, as is common in triathlon races
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that involve a polygonal swim course defined by multiple
floating buoys. This issue is especially problematic in tri-
athlon swimming, because such bunching lets in water
and air, which can be uncomfortable and can alter body
position and buoyancy characteristics, and which can
lead to chafing of the neck.

[0027] Some companies have attempted to address
this issue by over-engineering a large neoprene flap in
this area and by using releasable fasteners such as the
hook and loop type fasteners marketed under the trade
name VELCRO®, butthese provisions do not adequately
address the problem. In fact, this approach may create
more bunching and may actually make it harder for the
swimmer to lift his or her head, due to the increased mass
of the flap. Additionally, adding a flap and additional ma-
terial to the back of the neck increases drag, which further
limits performance. Moreover, such a flap may cause sig-
nificant drag for suits that are often sold with very expen-
sive, special coatings touted to marginally minimize drag
coefficients. By contrast, with the zipper disposed in the
front of the wetsuit, such bunching may be reduced, the
water/air seal may be improved, drag is reduced, and it
is easier for the swimmer to lift his or her head to sight a
buoy, the coastline, or other reference point required for
navigation.

[0028] A furtherarearequiringimprovementin existing
wetsuit designs, especially for swimmers, relates to the
formation or presence of air bubbles or water in the suit
during use. In particular, air bubbles are often created in
the lower back portion of the wetsuit. The wetsuit may
also take on water or air due to the natural arch in a user’'s
back, or due to suboptimal neoprene panel design.
[0029] It has now been found that the foregoing prob-
lems may be dealt with through the provision of a one-
way air and/or water release valve in the wetsuit. Such
avalve provides the means by which trapped air or water
may be removed from the suit, without causing the suit
to take on additional air or water. The valve may be man-
ually activated by the user, or may be activated automat-
ically by a monitoring system or by other means. A simple
valve may be created by using two layers of neoprene
with offset holes, such that air passes from one set of
interior holes out into a chamber that then has a single
escape hole. Alternatively, an engineered valve may be
built and integrated into the suit. Such valve preferably
has a low-profile and is relatively flat to minimize drag in
the water. One or more valves may be place in the suit
to remove one or more pockets of air. For example, two
valves may be placed, individually, on either side of the
rear zipper. Alternatively, a single valve may be placed
just below the base of the rear zipper. In a wetsuit that
contains a front zipper instead of a rear zipper, one or
more valves could be placed directly on the rear center-
line of the suit.

[0030] Still another area requiring improvement in ex-
isting wetsuit and swimwear designs relates to proper
hydration of the wearer. Many competitive events featur-
ing a swimming component require contestants to spend
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aconsiderable amount of time in the water. For example,
the swimming portion of the Ironman competition is a
3.86 km (2.4 miles) race. Even for excellent swimmers,
this distance can take an hour or longer to complete.
Moreover, many races take place inrelatively warm water
and warm ambient temperatures, where dehydration can
become a concern. Dehydration and improper nutrition
are the enemies of a triathlete, and the swim is the start
of a multi-hour effort. Swimming in warm water, or in a
hot wetsuit or other overheating swimwear, may signifi-
cantly increase the chance of dehydration.

[0031] It has now been found that this issue may be
dealt with through the provision of a pouch that allows
insertion of a hydration bladder, a nutrition compartment,
or both. This pouch may be disposed, for example, on
the chest or back panel(s) down the centerline. In some
variations, the bladder may be laminated to the
swimwear, or might be configured to be used without the
provision of pouches, pockets or compartments in the
swimwear. In particular, the bladder may be fabricated
as a separate, removable construct that can be sold as
add-on products for swimwear that is not equipped with
a bladder or pouch.

[0032] The bladder or compartment may be equipped
with a one-way valve or other such means to prevent it
from taking on air and thus becoming a buoyancy aide.
This may allow the device to comply with USAT and WTC
rules that prohibit the use of floaties or other devices that
aide buoyancy, since the valve would serve to make the
hydration bladder buoyancy neutral by keeping it full of
liquid or keeping it empty. Of course, it will be appreciated
that these provisions may not be necessary if, for exam-
ple, the swimwear is to be used merely as a "training" suit.
[0033] Another area requiring improvement in existing
designs for wetsuits and other swimwear relates to the
integration of technology into the swimwear, and GPS
technology in particular. Triathletes frequently use GPS
to track their performance on the swim, bike, and run
portions of a triathlon, but many athletes do not want to
wear a bulky watch while swimming, or attach an add-
on externally. Furthermore, GPS tracking can also func-
tion as a safety precaution in races, training, and recre-
ational swimming. Existing GPS technology limits the ac-
curacy of the swim data. In particular, although some
advances have been made in the use of software to
smooth the spikes in the GPS swim readings that come
from losses in signal, this is achieved through computa-
tional guesses, and hence the results may not reflect the
swimmer’s actual course through the water. Some swim-
mers have attempted to place their GPS watches inside
of their latex or silicone swimming caps, in the hopes of
keeping the GPS device above water, to improve the
reception. However, bulky watches can shift in the swim-
ming cap and can be both noticeable and uncomfortable.
[0034] It has now been found that this issue may be
dealt with through the integration into the swimwear of a
GPS antenna/receiver, through construction of the suit
or the inclusion of a pouch, which may connect or pair
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with a tracking device to increase the GPS signal recep-
tion. The antenna/receiver (which may comprise, for ex-
ample, wires that run through or along the surface of the
back of the swimwear and a waterproof hardwire cable
connection that can interface with a GPS device) may be
designed as a proprietary device, but may also be con-
figured to be compatible with third-party receivers using
a suitable adapter in a wired or wireless configuration.
The antenna/receiver may also connect to a receiver via
wireless transmission using various commercial proto-
cols such as, but not limited to, ANT+ and Bluetooth™.
[0035] Yet another area requiring improvement in ex-
isting designs for wetsuits and other swimwear relates
to the cadence of the swimmer’s stroke. In distance swim-
ming, it is important to maintain an even cadence and
distance per stroke to maintain a consistent pace and
physical effort. This issue is of tremendous importance
in a multi-hour event that is largely completed at an aer-
obic effort level, such as a long distance triathlon or open
water swim race. Moreover, in competitive swimming
events such as triathlons, itis easy to get distracted, thus
causing the swimmer to lose cadence or distance per
stroke and become fatigued.

[0036] It has now been found that this issue may be
dealt with through the integration into the swimwear of
one or more cadence sensors to relay cadence informa-
tion to swimmer. In a wetsuit, this may take the form, for
example, of accelerometer sensors built into the fore-
arms of the wetsuit, which may use appropriate radio
signals or hardwiring to relay cadence data to a central
computing system (which may or may not be integrated
into the wetsuit). The arms of the wetsuit may contain
LED panels that alert the swimmer with colors or light
patterns when pre-defined cadence goals are met. Other
wetsuits may contain a vibration mechanism that alerts
the swimmer when certain goals are no longer being
achieved, or when the cadence of the swimmer has de-
viated undesirably. Still other wetsuits may utilize LEDs
to signal distance completion, especially when used in
coordination with a GPS system. Such a configuration is
of value because it is difficult for a swimmer to know
where he or she is distance-wise during a 3.86 km (2.4
miles) swim. Variations of this wetsuit may utilize audio
cues, either in place of or in addition to LED signals. In
other wetsuits, cadence sensors may be disposed in the
ankles of the wetsuit to monitor the strength of the kick,
since a steady kick is important for both stabilization and
propulsion. Of course, it will be appreciated that the fore-
going features may be implemented in types of swimwear
other than wetsuits.

[0037] Another area requiring improvement in existing
designs for wetsuits and other swimwear relates to the
heart rate of the swimmer. In competitive swimming
events such as triathlons, it is easy to get excited or anx-
ious in a race and swim too fast or too hard at points in
the race. For example, many triathlons have "mass swim
starts" that involve hundreds or thousands of athletes
starting the swim in a large group. This may lead to a
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premature rise in heart rate that causes undesired fa-
tigue. This issue is of critical importance in long distance
triathlons, which are often completed over multiple hours
and raced at aerobic effort levels.

[0038] It has now been found that this issue may be
dealt with through the integration into the wetsuit or other
swimwear of a heart rate monitor to give a swimmer in-
water feedback on heart rate. This may be accomplished,
for example, through the use of pre-existing heart rate
monitor chest, ear and/or wrist strap technology to mon-
itor heart rate metrics and to relay data to a central com-
puting system (which may or may not be integrated into
the wetsuit). The swimwear may be adapted to vibrate
or otherwise alert the swimmer when pre-defined heart
rate goals are met, lost or deviated from. In some wet-
suits, the heart rate monitor may be integrated with an
LED, fiber optic or other visual indicator system to provide
visual alerts, or with an audio system to provide audio
alerts.

[0039] Still another area requiring improvement in ex-
isting designs for wetsuits and other swimwear relates
to the performance metrics of the swimmer, such as heart
rate. It is very difficult to track overall performance and
metrics while swimming, especially while racing.

[0040] It has now been found that this issue may be
dealt with through the integration into the swimwear of a
performance feedback monitoring system to give ath-
letes convenient access to key performance and health
data while they are training and competing. Such data
may include, but is not limited to, heart rate, cadence,
distance, direction, speed and body temperature. This
may be accomplished, for example, through the use of
thin, hydrodynamic wrist units, ear buds for audio com-
munication, or heads-up display goggle units that com-
municate with various sensors and monitoring systems
builtinto the swimwear. Such systems may also integrate
with the swimmer’s cap, which is a required piece of
equipment in triathlons and which could serve as a stor-
age location and a "bridge" between the goggle system
and the suit.

[0041] FIGs. 1-4 depict a first particular, non-limiting
wetsuitin accordance with the teachings herein. The wet-
suit 101 depicted comprises a top portion 103, a middle
portion 105 and a bottom portion 107. The top portion
103 extends around the shoulders and chest of the wear-
er, and includes sleeve portions 109 that extend down
the arms of the wearer. Each of the sleeve portions 109
terminates in a cuff 111. The top portion 103 terminates
atone end in a collar 113 which extends around the neck
of the wearer, and terminates at the other end at the
middle portion 105.

[0042] The bottom portion 107 includes a waist portion
115 that extends around the waist of the wearer, leg por-
tions 117 that extend down the legs of the wearer, and
a crotch portion 119.

[0043] As seenin FIG. 2, the wetsuit 101 is equipped
with a zipper 121 that extends down the back of the wet-
suit 101 from the collar 113 to the bottom portion 107. A
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strap 123 is provided which allows the wearer to zip and
unzip the wetsuit without help.

[0044] A first buoyancy enhancer 125 (see FIG. 1) is
provided on the front of the wetsuit 101 in the form of a
strip which extends from the collar 113 to the crotch 119.
Similarly, a second buoyancy enhancer 127 (see FIG. 2)
is provided on the back of the wetsuit 101 in the form of
a strip which extends from the intersection between the
top 103 and middle 105 portions to the crotch 119. In
some wetsuits, the second buoyancy enhancer 127 may
comprise a different (and preferably more flexible) ma-
terial than the first buoyancy enhancer 125 to allow the
wetsuit to better follow the curvature of the lower back.

[0045] In use, the buoyancy enhancers 125, 127 pro-
vide additional buoyancy in the center of the wetsuit 101
along the longitudinal axis of the wearer’s body. Without
wishing to be bound by theory, the additional buoyancy
is believed to allow the wearer’s body to ride higher in
the water during swimming, thus reducing the resistance
encountered by the wearer by reducing the amount of
surface area of the wearer’s body which is in contact with
the water. Reduction of buoyancy in the chest and back
panels on either side of the centerline reduces mass in
the chest. When coupled with the relatively greater buoy-
ancy in the legs, the wetsuit puts the swimmer’s body in
a neutral body position. Without such equalization, the
body’s natural floatation source (the lungs) would cause
the swimmer’s chest to float too high in the water relative
to the hips and legs, causing form drag. A proper, neutral
body position in swimming is colloquially known as
"swimming downhill," because it creates the sensation
of swimming downwards. This position is actually ideal,
and provides the least amount of form drag.

[0046] Moreover, the placement of the additional buoy-
ancy along the longitudinal axis of the wearer’s body is
believed to provide for better rotational stability, de-
creased resistance during a normal swim stroke (such
as a traditional free style stroke), and improved balance.
By contrast, some prior art swimsuits which are equipped
with buoyancy enhancers have the buoyancy enhancers
disposed along the hips and/or arms and legs of the wet-
suit. Such designs create imbalance and rotational insta-
bility during a normal swim stroke. Moreover, such de-
signs increase the resistance encountered by the user
by increasing the buoyancy of the user's arms and legs
as they move through the water.

[0047] FIGs. 5-9 depict a second particular, non-limit-
ing wetsuit in accordance with the teachings herein. The
wetsuit 201 depicted comprises a top portion 203, a mid-
dle portion 205 and a bottom portion 207. The top portion
203 extends around the shoulders and chest of the wear-
er, and includes sleeve portions 209 that extend down
the arms of the wearer. Each of the sleeve portions 209
terminates in a cuff 211. The top portion 203 terminates
atone end in a collar 213 which extends around the neck
of the wearer, and terminates at the other end at the
middle portion 205.

[0048] The bottom portion 207 includes a waist portion
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215 that extends around the waist of the wearer, leg por-
tions 217 that extend down the legs of the wearer, and
a crotch portion 219.

[0049] As seenin FIG. 6, the wetsuit 201 is equipped
with a zipper 221 that extends down the back of the wet-
suit 201 from the collar 213 to the bottom portion 207. A
strap 223 is provided which allows the wearer to zip and
unzip the wetsuit without help.

[0050] A first buoyancy enhancer 225 (see FIG. 5) is
provided on the front of the wetsuit 201 in the form of a
strip which extends from the collar 213 to the crotch 219.
Similarly, a second buoyancy enhancer 227 (see FIG. 6)
is provided on the back of the wetsuit 201 in the form of
a strip which extends from the intersection between the
top 203 and middle 205 portions to the crotch 219. The
buoyancy enhancers 225, 227 in this wetsuit function in
a manner similar to the buoyancy enhancers 125, 127 of
the wetsuit of FIGs. 1-4.

[0051] While the wetsuit 201 of FIGs. 5-9 is similar in
many respects to the wetsuit 101 of FIGs. 1-4 (ornamen-
tal aspects aside), the wetsuit 201 of FIGs. 5-9 has some
additional features. In particular, the wetsuit 201 of FIGs.
5-9 is equipped with regions 251, 255 and 257 in which
the material of the wetsuit 201 has greater flexibility to
allow for freer movement in these areas. This may be
accomplished, for example, by inserting panels of a thin-
ner, more flexible material into these areas. The thinner
material may be, for example, a foamed polymeric ma-
terial. Preferably, the bulk of the wetsuit comprises neo-
prene having a first thickness, regions 251, 255 and 257
comprise neoprene having a second thickness which is
less than the first thickness, and the buoyancy enhancers
225, 227 comprise neoprene having a third thickness
which is greater than the second thickness. Most prefer-
ably, the density of the material of the buoyancy enhanc-
ers 225, 227 is dy, the density of the material from which
the bulk of the wetsuit is made is d,, and the density of
the material of regions 251, 255 and 257 is d3, and d; <
dy < ds

[0052] The wetsuit201 of FIGs. 5-9 is further equipped
with drag strips 253 on the inner forearms of the wetsuit
201. These drag strips 253 are configured to increase
the resistance of this portion of the wetsuit 201, thus im-
proving the power and energy efficiency of the wearer’s
swimming stroke during the down stroke (e.g., in a tra-
ditional freestyle stroke). In a preferred wetsuit, the drag
strips comprise a plurality of ribs whose longitudinal axes
are more or less perpendicular to the longitudinal axis of
the wearer’s forearm (and the longitudinal axis of the
sleeve 209). These strips also provide improved propri-
oception or "feel for the water," which is important in
swimming. This orientation allows the drag strips to "grip"
the water, thus helping to propel the wearer through the
water. In some wetsuits, a portion of a suitable textile
may be utilized in this part of the wetsuit to improve pro-
prioception.

[0053] The wetsuit201 of FIGs. 5-9 is further equipped
with strips 259 on the sides of the leg portions 217. The
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strips 259 help to lessen resistance as the wearer moves
through the water by covering the seam that exists be-
tween opposing edges of the fabric of the leg portions
217.In some embodiments, the strips 259 may also com-
prise a low density material to further improve the buoy-
ancy of the wearer. Thus, for example, in some embod-
iments, the bulk of the leg portions may comprise a
foamed polymeric material (such as, for example, neo-
prene) which has a thickness within the range of about
3 mm to about 6 mm, and more preferably a thickness
within the range of about 4 mm to about 5 mm, while the
strips 259 preferably have a thickness within the range
of about 0.5 mm to about 2.5 mm, and more preferably
have a thickness within the range of about 1 mm to about
2 mm. In some variations, the terminal portions of the leg
portions that extend about the ankles of the wearer may
also have a thickness within the range of about 0.5 mm
to about 2.5 mm, and more preferably have a thickness
within the range of about 1 mm to about 2 mm, to facilitate
exit from the wetsuit. These terminal portions preferably
have a length that is less than 5.08 cm (2 inches), and
more preferably have a length within the range of about
1.27 cm (0.5 inches) to about 2.54 cm (1 inch).

[0054] FIGs. 10-13 depict a non-limiting embodiment
of a swimsuit in accordance with the teachings herein.
The swimsuit 301 depicted comprises a waist portion 315
that extends around the waist of the wearer, a waist strap
361 which secures the waist portion 315 to the body of
the user (and which may include, for example, a suitable
elastic material, a drawstring, or both, or any other suit-
able means to secure the waist portion 315 to the body
of the user), and a crotch portion 319. A first buoyancy
enhancer 325 is provided on the front of the swimsuit 301
in the form of a strip which extends from the waist strap
361 to the crotch portion 319. Similarly, a second buoy-
ancy enhancer 327 (see FIG. 11) is provided on the back
of the swimsuit 301 in the form of a strip which also ex-
tends from the waist strap 361 to the crotch portion 319.
The buoyancy enhancers 325, 327 in this embodiment
function in a manner similar to the buoyancy enhancers
125, 127 of FIGs. 1-4.

[0055] The swimsuit 301 of FIGs. 10-13 is further
equipped with strips 359 on the sides of the waist portion
315. The strips 359 in this embodiment serve a similar
function as the strips 259 in FIGs. 5-9.

[0056] FIGs. 14-17 depict a third particular, non-limit-
ing wetsuit in accordance with the teachings herein. The
wetsuit 401 depicted comprises a top portion 403, a mid-
dle portion 405 and a bottom portion 407. The top portion
403 extends around the shoulders and chest of the wear-
er. Unlike the wetsuit 101 of FIGs. 1-4, this wetsuit is
sleeveless, and is instead equipped with openings 463
through which the wearer’s arms protrude. The top por-
tion 403 terminates at one end in a collar 413 which ex-
tends around the neck of the wearer, and terminates at
the other end at the middle portion 405. The bottom por-
tion 407 includes a waist portion 415 that extends around
the waist of the wearer, leg portions 417 that extend down
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the legs of the wearer, and a crotch portion 419.

[0057] AsseeninFIG. 15, the wetsuit 401 is equipped
with a zipper 421 that extends down the back of the wet-
suit 401 from the collar 413 to the bottom portion 407. A
strap 423 is provided which allows the wearer to zip and
unzip the wetsuit without help.

[0058] A first buoyancy enhancer 425 (see FIG. 14) is
provided on the front of the wetsuit 401 in the form of a
strip which extends from the collar 413 to the crotch 419.
Similarly, a second buoyancy enhancer 427 (see FIG.
15) is provided on the back of the wetsuit 401 in the form
of a strip which extends from the intersection between
the top 403 and middle 405 portions to the crotch 419.
The buoyancy enhancers 425, 427 in this wetsuit function
in a manner similar to the buoyancy enhancers 125, 127
of the wetsuit of FIGs. 1-4.

[0059] The wetsuit 401 of FIGs. 14-17 is further
equipped with strips 459 on the sides of the leg portions
417. The strips 459 help to reduce friction as the wearer
moves through the water by covering the seam that exists
between opposing edges of the fabric of the leg portions
417. In some wetsuits, the strips 459 may also comprise
a low density material to further improve the buoyancy
of the wearer, which may also have the benefit of helping
to achieve proper rotation of the wearer’s body during
swimming.

[0060] FIG. 18 depicts a particular, non-limiting swim
sleeve in accordance with the teachings herein. The
swim sleeve 509 depicted is a right-handed swim sleeve,
and is shown (moving clockwise from top to bottom) from
the front, back and righthand side; for each figure, the
corresponding left-handed version of the swim sleeve
509 is a mirror image.

[0061] The swim sleeve 509 terminates on one end in
a cuff 511. The swim sleeve 509 is further equipped with
drag strips 553, which serve a similar purpose to the drag
strips 253 described with respect to the wet suit 201 of
FIGs. 5-9. The swim sleeve 509 is also equipped with a
region 563 in which the material of the swim sleeve 509
has greater flexibility to allow for freer movement in this
area, similartothe regions 251, 255 and 257 in the wetsuit
201 of FIGs. 5-9.

[0062] The swim sleeve 509 may be used in conjunc-
tion with the swimsuit 301 of FIGs. 10-13, in which case
the resulting combination provides the user with the ben-
efits of a sleeve, while also providing somewhat freer
movement of the shoulders.

[0063] In still other wetsuits, the swim sleeve 509 may
be releasably attachable to a short sleeve wetsuit to pro-
vide the user with the option of swimming with a full or
short sleeve wetsuit. In these wetsuits, the swim sleeve
509 and/or the wetsuit may be equipped with suitable
means for releasably attaching the swim sleeve 509 to
the wetsuit.

[0064] FIGs. 19-21 depict a particular, non-limiting
wetsuit in accordance with the teachings herein which is
equipped with an electronics package. The wetsuit 601
depicted therein comprises a top portion 603, a middle
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portion 605 and a bottom portion 607. The top portion
603 extends around the shoulders and chest of the wear-
er, and includes sleeve portions 609 that extend down
the arms of the wearer. Each of the sleeve portions 609
terminates in a cuff 611. The top portion 603 terminates
atone end in a collar 613 which extends around the neck
of the wearer, and terminates at the other end at the
middle portion 605.

[0065] The bottom portion 607 includes a waist portion
615 that extends around the waist of the wearer, leg por-
tions 617 that extend down the legs of the wearer, and
a crotch portion 619.

[0066] AsseeninFIG. 20, the wetsuit 601 is equipped
with a zipper 621 that extends down the back of the wet-
suit 601 from the collar 613 to the bottom portion 607. A
strap 623 is provided which allows the wearer to zip and
unzip the wetsuit without help.

[0067] A first buoyancy enhancer 625 (see FIG. 19) is
provided on the front of the wetsuit 601 in the form of a
strip which extends from the collar 613 to the crotch 619.
Similarly, a second buoyancy enhancer 627 (see FIG.
20) is provided on the back of the wetsuit 601 in the form
of a strip which extends from the intersection between
the top 603 and middle 605 portions to the crotch 619.
The buoyancy enhancers 625, 627 in this wetsuit function
in a manner similar to the buoyancy enhancers 125, 127
of the wetsuit of FIGs. 1-4.

[0068] The wetsuit 601 depicted is further equipped
with a central processing unit (CPU) 651 or other suitable
controller which, in the particular wetsuit depicted, is in
communication with first 653, second 655 and third 657
sets of accelerometers or other suitable sensors by way
of suitable wires 659. The members of the first set 653
of accelerometers are preferably disposed in the waist
portion 615 of the swimsuit 601 such that they lie over
the hips of the wearer. The members of the second set
655 of accelerometers are preferably disposed in the
arms 609 of the wetsuit 601 and preferably adjacent to
the cuffs 611. The members of the third set 657 of accel-
erometers are preferably disposed in the leg portions 617
of the wetsuit 601, and preferably such that they are dis-
posed near the feet of the wearer.

[0069] One or more displays 661 may be provided in
one or both arms 609 of the wetsuit 601 (and are prefer-
ably disposed over the wrist of the wearer) which are in
communication with the CPU 651 and/or the accelerom-
eters 653, 655, 657 and which allow the wearer of the
wetsuit 601 to view data or control the wetsuit features.
[0070] In use, the first set 653 of accelerometers may
be utilized to collect information, for example, about the
distance the wearer has traveled and the degree and rate
of rotation of the wearer’s hips (preferably as a function
of time). The second 655 and third 657 sets of acceler-
ometers may be utilized to collect information, for exam-
ple, about the wearer’'s swimming cadence and the en-
ergy expended by the user (preferably over a period of
time, or as a function of time).

[0071] The wetsuit 601 of FIGs. 19-21 offers a number
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of potential advantages, and may be utilized for various
purposes. For example, in order to have success in com-
petitive endurance events such as triathlons, a compet-
itor must develop proper swimming mechanics, including
a cadence that strikes a proper balance between maxi-
mizing speed and minimizing energy expenditure. The
motion of a swimmer’s hips, arms and legs, and the force
with which those motions occur, are allimportant aspects
of such mechanics. The wetsuit 601 of FIGs. 19-21 may
be utilized to collect information about these mechanics,
thus helping the wearer to identify flaws in their swimming
mechanics, or to detect deviations from proper swimming
mechanics which may occur over time (e.g., as the wear-
er becomes fatigued).

[0072] In some wetsuits, the wetsuit may be equipped
with appropriate means to generate visual or audio indi-
cia or cues whenever deviations from proper swimming
mechanics occur, thus helping the wearer to develop im-
proved mechanics, avoid deviations from improper me-
chanics, and develop a better feel for when deviations
from proper mechanics occur. Consequently, the wetsuit
601 of FIGs. 19-21 is useful not only as a competitive
wetsuit (where permitted by applicable rules), but is also
useful as a training device.

[0073] Several variations or modifications are possible
to the wetsuit 601 of FIGs. 19-21. For example, the wet-
suit depicted therein may be equipped with a GPS, which
may be separate from, or integral with, the CPU or other
control unit. The GPS, or one or more antennas associ-
ated therewith, are preferably disposed on the back of
the wetsuit or in an associated swim cap. The GPS may
be utilized for various purposes, including tracking the
position of the wearer for data collection purposes or to
inform the wearer when they are deviating from a desired
course. Thus, for example, the GPS functionality may be
utilized by open water swimmers to stay on course, de-
spite distractions, currents, or other influences that may
lead to course deviations.

[0074] The wetsuit 601 of FIGs. 19-21 may also be
equipped with various other accessories. For example,
the wetsuit may be equipped with goggles that interface
with the CPU or GPS to offer heads-up display of per-
formance or positional data. The wetsuit may also be
equipped with a heart rate monitor, or may be adapted
to interface with a heart rate monitor worn by the user.
Such a heart rate monitor may, for example, be a strap-
on unit that is affixed to the chest of the user with one or
more straps, or may be a type that is affixed to the user’s
chest with a removable adhesive. The wetsuit may also
be equipped with suitable transceivers to transmit, for
example, data collected from sensors disposed in the
wetsuit, or to receive data from an external source. The
wetsuit may also be equipped with onboard memory (in
the form of memory cards or other suitable media) to
store data when necessary or desirable.

[0075] Moreover, while the wetsuit 601 of FIGs. 19-21
is depicted as having three sets of accelerometers, each
of which has two members, one skilled in the art will ap-
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preciate that various other types of sensors may be uti-
lized in place of, or in addition to, accelerometers. More-
over, any suitable number of accelerometers or other
sensors may be utilized in wetsuits made in accordance
with the teachings herein, and the placement of these
accelerometers or other sensors may vary.

[0076] Furthermore, while the wetsuit 601 of FIGs.
19-21 has been described with reference to the use of
wires to provide a communications conduit between the
sensors and the CPU or GPS, it will be appreciated that
various types of cables, optical fibers, wireless signals,
or other suitable communications means may be utilized
for communicating between such elements in wetsuits
made in accordance with the teachings herein.

[0077] It will also be appreciated that the features de-
scribed with respect to the wetsuit 601 of FIGs. 19-21
may be incorporated into the other wetsuits and swim-
suits disclosed herein, with modifications where appro-
priate. For example, in sleeveless wetsuits, any electron-
ics normally disposed in the sleeve portions may be
moved to other portions of the wetsuit, or may be dis-
posed in a separate swimming sleeve (or sleeves) and
may communicate wirelessly with the components in the
wetsuit.

[0078] It will also be appreciated that materials of var-
ious thicknesses, densities and dimensions may be em-
ployed in the wetsuits and swimsuits described herein.
For example, the first buoyancy enhancers (e.g., ele-
ments 125 and 325 of FIGs. 1 and 10, respectively) in
the wetsuits and swimsuits described herein preferably
have widths within the range of about 2.54 cm (1 inches)
to about 17.78 cm (7 inches), and more preferably have
widths within the range of about 10.16 cm (4 inches) to
about 15.24 cm (6 inches). The second buoyancy en-
hancers (e.g., elements 127 and 327 of FIGs. 1 and 10,
respectively) in the wetsuits and swimsuits described
herein preferably have the same or similar widths as the
first buoyancy enhancers; however, while the first buoy-
ancy enhancers preferably comprise an aerated poly-
meric material, the second buoyancy enhancers prefer-
ably do not comprise an aerated polymeric material,
since non-aerated polymeric materials are typically more
flexible and conform better to the lower back of the wear-
er.

[0079] The cuffs (e.g., element 111 in FIG. 1) have a
width that is preferably in the range of about 2.54 cm (1
inch) to about 5.08 cm (2 inches). In the swimming
sleeves of FIG. 18, the cuffs 511 have a width that is
preferably in the range of about 2.54 cm (1 inch) to about
7.62 cm (3 inches). The strips (e.g., elements 259, 359
and 459 of FIGs. 8, 10 and 16, respectively) have a width
that is preferably in the range of about 2.54 cm (1 inch)
to about 7.62 cm (3 inches). The waist strap (e.g., ele-
ment 361 in FIG. 10) has a width that is preferably in the
range of about 2.54 cm (1 inch) to about 5.08 cm (2 inch-
es). Region 563 in the swim sleeve 509 of FIG. 18 has
a width that is preferably in the range of about 10.16 cm
(4 inches) to about 15.24 cm (6 inches). The drag strips
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553 in the swim sleeve 509 of FIG. 18 occupy a region
having a maximum width which is preferably within the
range of about 15.24 cm (6 inches) to about 20.32 cm (8
inches).

[0080] The swimwear described herein may also be
equipped with, or used in conjunction with, a heart rate
monitor. Preferably, the heart rate monitor is a manufac-
tured plastic module (heart rate module, ANT+ and Blue-
tooth™ compatible, battery powered with removable bat-
tery and screw off door) coupled with an adhesive strip
that affixes to the chest or another area where heart rate
may be accurately measured. The use of an adhesive
strip avoids the need for fabric straps, which can be un-
comfortable. The device may have a molded plastic fe-
male adapter that allows the heart rate module to be re-
movably attached (e.g., by clipping it into place). This
approach is similar to the adhesive strips for an infusion
site for a type one diabetic, and such devices are pro-
duced, forexample, by Medtronic Inc. (Minneapolis, MN).
Such adhesive strips may be marketed as boxes of single
use strips, and may be packaged with alcohol wipes to
remove any extra adhesive. A heart rate monitor of this
type may then be paired with a computer or watch for
use during the cycling and running portions of a triathlon,
without concern for movement or shifting during exercise.
[0081] The swimwear described herein may also be
equipped with, or used in conjunction with, various heads
up displays, which may be incorporated, for example,
into a pair of swimming goggles. Such heads-up displays
may utilize fiber optics or LEDs, either as a laminate on
some part of the glass or as a separate module that is
permanently or semi-permanently attached thereto.
Such wetsuits may be equipped with an operating system
that receives information (e.g., performance data) from
a CPU and generates light, vibration, or audio cues (or
some combination of the foregoing) to apprise the user
of the status or characteristics of the performance data.
The heads-up display may include manual, automatic or
voice activated controls to allow the user to cycle through
display fields or types, to navigate a graphical user inter-
face (GUI), and to perform other such functions. Prefer-
ably, the foregoing system is waterproof, shockproof, oil
and sweat resistant, and generally very light and durable.
The swimwear described herein may also be equipped
with, or used in conjunction with, a means for releasing
odors that may trigger a known and desired physiological
response.

[0082] The above description of the present invention
is illustrative, and is not intended to be limiting. It will thus
be appreciated that various additions, substitutions and
modifications may be made to the above described de-
vices without departing from the scope of the present
invention, in accordance with the appended claims.

Claims

1. A swimsuit (301) comprising:
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a waist portion (315) that extends around the
waist of a wearer;

awaist strap (361) that secures the waist portion
to the wearer;

a crotch portion (319); and

characterized by:

a first buoyancy enhancer (325) provided on a
front of the swimsuit that extends along a central
longitudinal axis of the wearer in the form of a
strip from the waist strap (361) to the crotch por-
tion (319);

a second buoyancy enhancer (327) provided on
a back of the swimsuit that extends along the
central longitudinal axis of the wearer in the form
of a strip from the waist strap (361) to the crotch
portion (319);

a first side strip (359) that extends on a first side
of the waist portion (315) to lessen resistance
of the wearer when in water; and

a second side strip (359) that extends on an op-
posed second side of the waist portion (315) to
lessen resistance of the wearer when in the wa-
ter,

wherein the first buoyancy enhancer (325) has
a width within the range of about 2.54 cm (1 inch)
to about 17.78 cm (7 inches) and the second
buoyancy enhancer (327) has a width within the
range of about 2.54 cm (1 inch) to about 17.78
cm (7 inches).

The swimsuit (301) of claim 1, wherein the first buoy-
ancy enhancer (325) comprises an aerated polymer-
ic material.

The swimsuit (301) of claims 1 or 2, wherein the sec-
ond buoyancy enhancer (327) comprises a non-aer-
ated polymeric material.

The swimsuit (301) of any preceding claim, wherein
the first side strip (359) has a width within the range
ofabout2.54 cm (1 inch) to about 7.62 cm (3 inches)
and the second side strip (359) has a width within
the range of about 2.54 cm (1 inch) to about 7.62 cm
(3 inches).

The swimsuit (301) of any preceding claim, wherein
the waist strap (361) has a width within the range of
about 2.54 cm (1 inch) to about 5.08 cm (2 inches).

The swimsuit (301) of any preceding claim, wherein
the first buoyancy enhancer (325) has the same
width as the second buoyancy enhancer (327).

The swimsuit (301) of any preceding claim, wherein
the first side strip (359) and the second side strip
(359) have a thickness within the range of about 0.5
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1.

mm to about 2.5 mm.

The swimsuit (301) of any preceding claim, wherein
the buoyancy per unit area of the first buoyancy en-
hancer (325) is greater than the buoyancy per unit
area of the second buoyancy enhancer (327).

The swimsuit (301) of claim 8, wherein the first buoy-
ancy enhancer (325) and the second buoyancy en-
hancer (327) comprise the same material, and the
thickness of the first buoyancy enhancer (325) is
greater than the thickness of the second buoyancy
enhancer (327).

The swimsuit (301) of any of claims 1 to 8, wherein
the second buoyancy (327) enhancer comprises a
different material to the first buoyancy enhancer
(325).

The swimsuit (301) of claim 10, wherein the second
buoyancy enhancer (327) comprises a more flexible
material than the first buoyancy enhancer (325).

Patentanspriiche

1.

Schwimmanzug (301), umfassend:

einen Hiiftabschnitt (315), der sich um die Hufte
eines Tragers erstreckt;

einen Huftgurt (361), der den Hiftabschnitt am
Trager befestigt;

einen Schrittabschnitt (319); und
gekennzeichnet durch Folgendes:

einen ersten Auftriebsverstarker (325), der
an einer Vorderseite des Schwimmanzugs
bereitgestellt ist, der sich entlang einer mitt-
leren Langsachse des Tragers in der Form
eines Streifens vom Huftgurt (361) zum
Schrittabschnitt (319) erstreckt;

einen zweiten Auftriebsverstarker (327),
der an einer Rickseite des Schwimman-
zugs bereitgestellt ist, der sich entlang der
mittleren Langsachse des Tragers in der
Form eines Streifens vom Hiftgurt (361)
zum Schrittabschnitt (319) erstreckt;

einen ersten Seitenstreifen (359), der sich
auf einer ersten Seite des Huftabschnitts
(315) erstreckt, um den Widerstand des
Tragers zu verringern, wenn dieser sich im
Wasser befindet; und

einen zweiten Seitenstreifen (359), der sich
auf einer gegentberliegenden zweiten Sei-
te des Hiiftabschnitts (315) erstreckt, um
den Widerstand des Tragers zu verringern,
wenn dieser sich im Wasser befindet,
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wobei der erste Auftriebsverstarker (325) eine
Breite im Bereich von etwa 2,54 cm (1 Zoll) bis
etwa 17,78 cm (7 Zoll) aufweist und der zweite
Auftriebsverstarker (327) eine Breite im Bereich
von etwa 2,54 cm (1 Zoll) bis etwa 17,78 cm (7
Zoll) aufweist.

Schwimmanzug (301) nach Anspruch 1, wobei der
erste Auftriebsverstarker (325) ein beliftetes Poly-
mermaterial umfasst.

Schwimmanzug (301) nach Anspruch 1 oder 2, wo-
bei der zweite Auftriebsverstarker (327) ein nicht be-
liftetes Polymermaterial umfasst.

Schwimmanzug (301) nach einem der vorhergehen-
den Anspriiche, wobei der erste Seitenstreifen (359)
eine Breite im Bereich von etwa 2,54 cm (1 Zoll) bis
etwa 7,62 cm (3 Zoll) aufweist und der zweite Sei-
tenstreifen (359) eine Breite im Bereich von etwa
2,54 cm (1 Zoll) bis etwa 7,62 cm (3 Zoll) aufweist.

Schwimmanzug (301) nach einem der vorhergehen-
den Anspriiche, wobei der Hiiftgurt (361) eine Breite
im Bereich von etwa 2,54 cm (1 Zoll) bis etwa 5,08
cm (2 Zoll) aufweist.

Schwimmanzug (301) nach einem der vorhergehen-
den Anspriiche, wobei der erste Auftriebsverstarker
(325) die gleiche Breite wie der zweite Auftriebsver-
starker (327) aufweist.

Schwimmanzug (301) nach einem der vorhergehen-
den Anspriiche, wobei der erste Seitenstreifen (359)
und der zweite Seitenstreifen (359) eine Starke im
Bereich von etwa 0,5 mm bis etwa 2,5 mm aufwei-
sen.

Schwimmanzug (301) nach einem der vorhergehen-
den Anspriiche, wobei der Auftrieb pro Flachenein-
heit des ersten Auftriebsverstarkers (325) grof3er ist
als der Auftrieb pro Flacheneinheit des zweiten Auf-
triebsverstarkers (327).

Schwimmanzug (301) nach Anspruch 8, wobei der
erste Auftriebsverstarker (325) und der zweite Auf-
triebsverstarker (327) das gleiche Material umfas-
sen und die Starke des ersten Auftriebsverstarkers
(325) groRer ist als die Starke des zweiten Auftriebs-
verstarkers (327).

Schwimmanzug (301) nach einem der Anspriiche 1
bis 8, wobei der zweite Auftriebsverstarker (327) ein
anderes Material als der erste Auftriebsverstarker
(325) umfasst.

Schwimmanzug (301) nach Anspruch 10, wobei der
zweite Auftriebsverstarker (327) ein flexibleres Ma-
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terial als der erste Auftriebsverstarker (325) umfasst.

Revendications

1.

2,

Maillot de bain (301) comprenant :

une partie taille (315) qui s’étend autour de la
taille d’'un porteur ;

une ceinture de taille (361) qui fixe la partie taille
au porteur ;

une partie entrejambe (319) ; et

caractérisé par :

un premier dispositif d’amélioration de flot-
tabilité (325) disposé sur le devant du
maillot de bain qui s’étend le long d’'un axe
longitudinal central du porteur sous laforme
d’'une bande allant de la ceinture de taille
(361) jusqu’a la partie entrejambe (319) ;
un second dispositif d’amélioration de flot-
tabilité (327) disposeé sur I'arriere du maillot
de bain qui s’étend le long de I'axe longitu-
dinal central du porteur sous la forme d’une
bande allant de la ceinture de taille (361)
jusqu’a la partie entrejambe (319) ;

une premiére bande latérale (359) qui
s’étend surun premier coté de la partie taille
(315) afinde réduire larésistance du porteur
lorsqu'il est dans I'eau ;

et une seconde bande latérale (359) qui
s’étend sur un second c6té opposé de la
partie taille (315) pour réduire la résistance
du porteur lorsqu’il est dans I'eau, ledit pre-
mier dispositif d’amélioration de flottabilité
(325) possédant une largeur comprise dans
la plage allant d’environ 2,54 cm (1 pouce)
a environ 17,78 cm (7 pouces) et ledit se-
cond dispositif d’amélioration de flottabilité
(327) possédant une largeur comprise dans
la plage allant d’environ 2,54 cm (1 pouce)
a environ 17,78 cm (7 pouces).

Maillot de bain (301) selon la revendication 1, ledit
premier dispositif d’amélioration de flottabilité (325)
comprenant un matériau polymere aéré.

Maillot de bain (301) selon la revendication 1 ou 2,
ledit second dispositif d’amélioration de flottabilité
(327) comprenant un matériau polymére non aéré.

Maillot de bain (301) selon I'une quelconque des re-
vendications précédentes, ladite premiére bande la-
térale (359) possédant une largeur comprise dans
la plage allant d’environ 2,54 cm (1 pouce) a environ
7,62 cm (3 pouces) et laite seconde bande latérale
(359) possédant une largeur comprise dans la plage
allant d’environ 2,54 cm (1 pouce) jusqu’a environ
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7,62 cm (3 pouces).

Maillot de bain (301) selon I'une quelconque des re-
vendications précédentes, ladite ceinture de taille
(361) possédant une largeur comprise dans la plage
allant d’environ 2,54 cm (1 pouce) jusqu’a environ
5,08 cm (2 pouces).

Maillot de bain (301) selon I'une quelconque des re-
vendications précédentes, ledit premier dispositif
d’amélioration de flottabilité (325) possédant la mé-
me largeur que le second dispositif d’amélioration
de flottabilité (327).

Maillot de bain (301) selon I'une quelconque des re-
vendications précédentes, ladite premiere bande la-
térale (359) et ladite seconde bande latérale (359)
possédant une épaisseur comprise dans la plage
allant d’environ 0,5 mm jusqu’a environ 2,5 mm.

Maillot de bain (301) selon I'une quelconque des re-
vendications précédentes, ladite flottabilité par unité
de surface du premier dispositif d’'amélioration de
flottabilité (325) étant supérieure a la flottabilité par
unité de surface du second dispositif d’'amélioration
de flottabilité (327).

Maillot de bain (301) selon la revendication 8, ledit
premier dispositif d’'amélioration de flottabilité (325)
et ledit second dispositif d’amélioration de flottabilité
(327) comprenant le méme matériau et ladite épais-
seur du premier dispositif d’amélioration de flottabi-
lité (325) étant supérieure a I'épaisseur du second
dispositif d’'amélioration de flottabilité(327).

Maillot de bain (301) selon I'une quelconque des re-
vendications 1 a 8, ledit second dispositif d’amélio-
ration de flottabilité (327) comprenant un matériau
différent du premier dispositif d’'amélioration de flot-
tabilité (325).

Maillot de bain (301) selon la revendication 10, ledit
second dispositif d’amélioration de flottabilité (327)
comprenant un matériau plus souple que le premier
dispositif d’'amélioration de flottabilité (325).
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