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(54) Personal armband storage device

(57) A personal armband storage device includes a
body portion (10) having an opening (16) for access to a
storage compartment, a back plate attached to the body
portion, the back plate including a plurality of layers of
material arranged to mirror the musculature of a human
upper arm in the region where the deltoid muscle, the

triceps, muscle, and the bicep muscle meet; and a V-
shaped strap (12) attached to the back plate for securing
the body portion to a user. The personal armband storage
device is resistant to slippage during physical activity due
to increased friction between the back plate and the upper
arm.
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Description

BACKGROUND OF THE INVENTION

[0001] The invention generally relates to personal item
carrying devices or personal item storage devices, and
more specifically to personal item storage devices that
may be attached to, or carried on, an individual’s arm.

Related Technology

[0002] Efficient transportation of small personal items
has presented a challenge for many years. Small per-
sonal items may be carried in pockets of clothing, but
when carried in this manner, small personal items are
susceptible to falling out of the pocket, especially during
vigorous physical activity. In order to solve this problem,
zippers or other closure devices have been incorporated
into clothing pockets. However, transportation of small
personal items remains a challenge when wearing cloth-
ing lacking pockets or when participating in physical ac-
tivities that subject the wearer and pocket contents to
bouncing, bruising or damage, for example when run-
ning, weight-lifting, cycling or participating in aerobic ex-
ercise..
[0003] Storage devices that are attached to the body
were developed for less physically demanding situations
as they could not withstand the forces and accelerations
incurred during intense physical activity. One example
of such a device is the waist or "fanny" pack. This type
of device includes a central storage chamber that is con-
nected at opposite sides to a belt. This type of device is
designed to be worn as a belt with the storage compart-
ment located on a user’s front or back. While such de-
vices are capable of transporting small personal items,
the location of the storage compartment was inconven-
ient and/or hard to access, or the personal items became
crushed when sitting. Small backpacks suffer from the
same problem. Moreover, backpacks and waist packs
are generally larger than needed for carrying only a few
small items, making them less desirable for vigorous
physical activity.
[0004] Recently portable electronic devices, such as
personal music playing devices and cellular telephones
with various applications, have become small enough to
be carried in backpacks or waist packs. However, these
backpacks and waist packs are located relatively far
away from the ears, which need to be connected to head-
phones or ear-buds. In addition, these devices are not
readily accessible for application operation or music se-
lection as they must be secured inside these carry de-
vices.
[0005] Additionally, many professions require workers
to keep their company identification always visible for
security purposes. In jobs requiring manual labor, many
times attaching the ID to clothing or using a neck-lanyard
can result in detachment or endanger the wearer through
entanglement. Likewise, these individuals need to carry

cell phones or other portable electronic devices which
cannot be carried inside normal pockets with damage or
injury.
[0006] During endurance-type sporting events, in ad-
dition to portable music players a cellular phones with
performance monitoring applications, athletes often car-
ry some quantity of energy bars and/or energy gels for
caloric and electrolyte replenishment during the activity.
Some high-energy consuming, strenuous activities in-
clude distance running, biking, or some combination of
both, such as triathlons. In addition, athletes participating
in such high-energy consuming activities also generally
desire to securely carry other small items, such as a car
key, a house key or a locker key, as well as an identifi-
cation card, cash, or credit cards. While some attempts
have been made to produce small carrying devices that
are attachable to various extremities of the body, such
as the arm, leg, or head, such devices are subject to
slippage or movement during physical activity. This slip-
ping phenomenon is generally due to the decrease in
friction created when sweat or other liquid becomes
trapped between the carrying device and the skin. When
friction is decreased between the carrying device and the
body, the carrying device is subjected to forces generat-
ed during the physical activity, such as the swinging of
arms during aerobic activities involving running, or jump-
ing, or the rapid bouncing movements resulting from bi-
cycling over rough terrain or even riding a wildly gyrating
theme park roller coaster.
[0007] Thus far, the only way to increase friction be-
tween the carrying device and the body has been to tight-
en a narrow attachment strap, which may result in loss
of blood circulation to body parts located distal to the
carrying device. This can be a major problem during par-
ticipating in athletic events. Moreover, the resultant loss
of blood circulation is detrimental to performance, is un-
comfortable, and can result in injury.

SUMMARY

[0008] In one embodiment, a personal armband stor-
age device includes a body portion having an opening
for access to a storage compartment, a back plate at-
tached to the body portion for supporting the back plate
on the upper arm of a user, and a strap attached to the
body portion for securing the body portion to the upper
arm. The body portion may include a window along one
side and an illumination unit disposed within the storage
compartment. The illumination unit may be adapted to
project a fan-shaped beam of electromagnetic radiation
through the window.
[0009] In another embodiment, the back plate may in-
clude a first region, a second region, and a third region,
the second region being thicker than the first region, and
the third region being thicker than both the first and sec-
ond regions. The first, second, and third regions being
formed to mirror the musculature of the human upper
arm where the deltoid, bicep, and tricep muscles meet.
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[0010] In yet another embodiment, the strap may have
a V-shape including a two separated ends that are at-
tached to the body portion. The V-shaped strap produces
a more effective contact area with the human upper arm
that increases the amount of friction, thereby increasing
the resistance to slipping during physical activity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention will now be described in further
detail, by way of example only, with reference to the ac-
companying drawings in which:

FIG. 1 illustrates one embodiment of a personal arm-
band storage device constructed in accordance with
the teachings of the disclosure;

FIG. 2 illustrates a back perspective view of the per-
sonal armband storage device of FIG. 1;

FIG. 3 illustrates a front perspective view of the per-
sonal armband storage device of FIG. 1;

FIG. 4 illustrates a front perspective view of the per-
sonal armband storage device of FIG. 1 with a stor-
age compartment exposed;

FIG. 5 illustrates musculature and contours of the
human arm that are mirrored by a multi-layering of
visco-elastic memory foam back plate of the person-
al armband storage device of FIG. 1;

FIG. 6 illustrates the back plate of the personal arm-
band storage device of FIG. 1, including a multi-lay-
ered padding constructed of visco-elastic memory
foam fashioned to mirror the contours of the muscu-
lature of the upper human arm connected to a V-
shaped strap.

FIG. 7 illustrates a front view of an alternate embod-
iment of a personal armband storage device con-
structed in accordance with the teachings of the dis-
closure in an open position, including a storage
space for a beverage container;

FIG. 8 illustrates a front view of the personal armband
storage device of FIG. 7 in a closed or secured po-
sition and a beverage container disposed in the stor-
age space;

FIG. 9 illustrates a perspective view of a low-profile
beverage container that may be used with the per-
sonal armband storage device of FIG. 7;

FIG. 10 is a back view of yet another embodiment
of the personal armband storage device including a
V-shaped strap that extends through a sizing device
that is stitched into an edge of the personal armband

storage device;

FIG. 11 is a front plan view of yet another alternate
embodiment of a personal armband storage device
constructed in accordance with the teachings of the
disclosure;

FIG. 12 is a back view of a body portion of the per-
sonal armband storage device of FIG. 11;

FIG. 13 is a top view of the personal armband storage
device of FIG. 11;

FIG. 14 is a bottom view of the personal armband
storage device of FIG. 11;

FIG. 15 is a cross-sectional view of a back plate, with
multiple layers of padding, of the personal armband
storage device of FIG. 11, taken along line 15-15 of
FIG. 12;

FIG. 16 is a top perspective view of the personal
armband storage device of FIG. 11 with a storage
compartment in an open position, exposing a plural-
ity of storage pockets;

FIG. 17 is a side view of the personal armband stor-
age device of FIG. 11, including a window capable
of allowing a light source to project through the win-
dow;

FIG. 18 is a front view of the storage section of the
personal armband storage device of FIG. 17, includ-
ing portions of an illumination assembly illustrated in
phantom;

FIG. 19 is a side view of an illumination assembly
that may be disposed within the storage compart-
ment of the personal armband storage device of FIG.
17 and 18;

FIGS. 20A and 20B are front views of the personal
armband storage device of FIG. 11, worn on a user’s
arm during a running stride; and

FIG. 21 is a front view of the storage section of an
alternate embodiment of the storage section of a per-
sonal armband storage device, including a plurality
of windows capable of allowing a light source to
project through each window.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0012] Referring now to FIGS. 1 and 2, a personal arm-
band storage device 10 is illustrated. The personal arm-
band storage device 10 may include a V-shaped strap
12, attached to a body portion 14. A storage compartment
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may be accessed through an opening 16. Personal items
may be carried in the storage compartment during virtu-
ally any type of physical activity.
[0013] Referring to FIG. 3, the personal armband stor-
age device 10 may include a dual flap closure having an
upper flap 18 extending from a top 20 of the body portion
14 and a lower flap 22 connected to a bottom 24 of the
body portion 14. In a closed position, the upper flap 18
and the lower flap 22 are secured to a front 26 of the
body portion 14. The upper flap 18 and lower flap 22 open
in opposing directions when a securing mechanism 28
is released. The securing mechanism 28 may include an
elastic band, hook and loop fasteners, buttons, or virtually
any other type of releasable connection. When the upper
flap 18 is opened, a user has access to an interior of the
body portion 14 through the opening 16. The opening 16
may include any type of releasable opening mechanism,
such as a zipper, buttons, hook and loop fasteners, etc.
[0014] Referring to FIG. 4, one or more integrated com-
partments may be separated by a removable central di-
viding compartment 30 that is attached to an interior of
the body portion 14 by a removable connection, such as
zippered connection or by hook and loop fasteners, for
example. The integrated compartments may include card
holders 32 and one or more expandable retaining com-
partments 34, which may be sized to hold personal ob-
jects such as a tool, a cell phone, an earpiece, a glucose
testing kit, a lipstick, a medication bottle, or a portable
music player, for example. One or more of the integrated
compartments may include a window that allows cell
phone or music player operation without removing the
cell phone or music player from the integrated compart-
ment. One or more earpiece holes 36 may be located at
a top 20 of the body portion 14 to allow electronic earpiece
cords to extend from within the storage compartment of
the body portion 14 to outside of the body portion 14. An
elastic loop 38 may be included on an outside of the body
portion 14, but below one of the flaps 18, 22 for retaining
a pen, for example. A transparent window 40 may be
provided to show contents within an additional compart-
ment, such as an identification card. Another additional
compartment 42 may be integrated into the lower flap
22, which may also include a mirror 44, for example.
[0015] Referring to FIG. 5, musculature and contours
of the human upper arm are illustrated, which are mir-
rored in the construction of a back plate of the personal
armband storage device. The human upper arm naturally
includes a recess 54 where muscles of the shoulder 50
(i.e., the deltoids) meet the muscles of the upper arm 52
(i.e., the triceps and biceps). This recess forms a stable
supporting location for the personal armband storage de-
vice 10. The back plate (described further below) varies
in thickness to mirror the physical contours of the upper
arm. For example, the back plate may include a thicker
portion that fits neatly within the recess 54 of the upper
arm. This complimentary shape provides additional sta-
bility and support for the personal armband storage de-
vice during strenuous physical activity.

[0016] The back plate 60 illustrated in more detail in
FIG. 6. The back plate 60 includes a multi-layered web-
bing 62, which may be constructed of visco-elastic mem-
ory foam material that is connected to the V-shaped strap
12. As discussed above, the multi-layered webbing 62 is
shaped to mirror the natural contours of the human arm
shown in FIG. 5. Other examples of the multi-layered
webbing 62 will be discussed in more detail with respect
to FIGS. 12 and 15. The V-shaped strap 12 may be
formed from an abrasion-resistant, durable, and breath-
able material like Hypalon or Neoprene. The V-shaped
strap 12 may also include laminated construction (versus
sewing), thermo-molded construction techniques, and
additional Brock-type, and/or breathable interior foam
padding. In the embodiment of Fig. 6, the V-shaped strap
12 includes two separated end portions 64 that are at-
tached to a side of the body portion 14. The separated
end portions 64 (which form the V-shape) provide addi-
tional stability to the personal armband storage device
10 when located on the upper arm. The separated end
portions 64 provide additional contact area between the
V-shaped strap 12 and the upper arm, which increases
friction and reduces slipping during physical activity.
[0017] FIG. 7 illustrates a front view of another embod-
iment of the personal armband storage device 110 in an
open position. A V-shaped strap (not shown) may be con-
nected to a body portion 114 as in other embodiments.
The personal armband storage device 110 illustrated in
FIG. 7 may be shaped to carry a water container or other
beverage container. Alternatively, a user may insert a
collapsible water bladder into an insulated storage com-
partment, and a reinforced bottom 124 may include a
drink-tube access port 170, with tube attachments 172
located along a side and/or a top of the body portion 114,
which may allow a drinking tube 173 to wrap around the
body portion 114 with enough length so the user can
drink from the tube while wearing the personal armband
storage device 110. The interior 174 of the personal arm-
band storage device 110 may include one or more stor-
age compartments, as in other embodiments, that are
sized and shaped to hold a cell-phone, an MP3 or a music
player, one or more keys, along with partitions for credit
cards and/or a see-through ID compartment, for exam-
ple. The personal armband storage device 110 may also
include a zippered utility compartment 176 for keys or
other items. The interior 174 of the personal armband
storage device 110 may include a durable insulating layer
made of an insulating material, such as denier nylon,
polyurethane, foil backed bubble or other insultote-type
insulating material to insulate a beverage container when
placed in the interior 174.
[0018] Referring to FIG. 8, the personal armband stor-
age 110 device is illustrated in the closed/secured posi-
tion, and can carry a variety of beverage containers 178.
The beverage container 178 may be secured in the
closed position by one or more bungee closures 180 that
are securable to a front of the body portion 114. The
bungee closures 180 and side panels 182 may be con-
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structed of an expandable, neoprene or polyurethane-
type material that accommodate a wide range of bever-
age container sizes and shapes. The bungee closures
180 may be secured with one or more bungee connectors
184, thereby further expanding the range of beverage
containers that can comfortably fit into this invention’s
expandable, insulated interior compartment.
[0019] Referring to FIG. 9, a low-profile beverage con-
tainer 178 may be constructed of various lightweight ma-
terials and shaped to mirror the natural contours of the
human upper arm, thereby allowing the user to carry a
beverage in the personal armband storage device while
participating in vigorous activities.
[0020] Referring to FIG. 10, another embodiment of
the personal armband storage device 210 may include
a V-shaped strap 212 that may be constructed of a soft,
expandable, polyurethane or neoprene-type material. A
first end 288 of the V-shaped strap 212 may extend
through a sizing device 290, which may be single or dou-
ble looped, which is stitched into one edge 292 of the
body portion 214. After extending through the sizing de-
vice 290, the first end 288 of the V-shaped strap 212 may
reverse direction and fold back over itself, and be secured
to a second V-shaped end 294 with hook-and-loop fas-
teners 296, for example. The sizing device 290 may be
separated from the user’s arm by a padded neoprene or
other soft material flap 298. In this embodiment, the V-
shaped strap 212 includes opposing spit end portions
299, each opposing split end 299 including a pair of ex-
tensions 301 separated from one another at one end, but
being attached at another end along a common interior
edge 303. In this embodiment, the V-shaped strap 212
forms an extended X-shape by having the opposing split
end portions 299.
[0021] FIG. 11 illustrates yet another embodiment of
the personal armband storage device 310. In this em-
bodiment, the V-shaped strap 312 is attached to one side
of the body portion 314 at the split end by the extensions
399. The V-shaped strap 312 may include one or more
perforations 321 that allow air to circulate between the
V-shaped strap 312 and the user’s arm. In one embodi-
ment, the perforations 321 may be approximately 1mm
in diameter, which results in efficient air movement,
sweat evaporation, and cooling. The V-shaped strap 312
may be made of a flexible material, such as neoprene
and elastic, along with a moisture-wicking material, such
as charcoal bamboo mesh. Bamboo mesh has the added
benefit of inhibiting the growth of bacteria, mold, and mil-
dew. One end of the V-shaped strap 312 may include
one part of a hook and loop fastener 396. At another side
of the body portion 314, the sizing device 390 may be
attached with a fabric connector 323. The soft material
flap 398 may extend from one or both sides of the body
portion 314 to protect a user’s arm from the sizing device
390 and/or the V-shaped strap 312.
[0022] Turning now to Fig. 12, a back of the body por-
tion 314 may include a multi-layered back plate 360 that
is formed to mirror the contours of the human upper arm,

as discussed above. The disclosed back plate 360 effec-
tively increases contact area with the arm. This increased
contact area increases friction against the skin or shirt-
sleeve, which results in resistance to slipping due to
sweat or moisture accumulation. The back plate 360 may
include a first region 325, a second region 327 that is
thicker than the first region 325, and a third region 329
that is thicker than both the first and second regions 325,
327. The differences in thickness may be formed by var-
ying a number of layers of material that make up each
region. For example, a first layer 331 (FIG. 15) may ex-
tend across each of the first, second, and third regions
325, 327, 329, respectively. A second layer 333 may ex-
tend across only the second and third regions 327, 329,
respectively. A third layer 335 may extend across only
the third region 329. The third region 329 may have a
generally "pie slice" shape. In other words, the third re-
gion 329 may be wider near a top 320 of the body portion
314 than near a bottom 324 of the body portion 314. The
third region 329 is formed to fit neatly within the recess
in the human upper arm formed by the deltoid and biceps
and triceps muscles, as discussed above. In this way,
the third region 329 increases the effective contact area
of the device, provides additional friction to prevent slip-
ping, and stabilizes and supports the personal armband
storage device 310 on the human upper arm when worn
by a user.
[0023] Unlike other types of foam padding, molding
characteristics of visco-elastic memory foam used to
form at least a portion of the back plate 360 produces a
customized, tailored fit to the musculature, size and
shape of any user’s arm, thereby facilitating a comforta-
ble and virtually no-slip contact with the wearer’s arm. In
addition, visco-elastic foam provides the added benefit
of protecting the wearer’s arm from sharp objects that
may be carried internally in the storage compartment in
addition to shock absorption in case of collision or if the
storage device is accidently dropped.
[0024] In one embodiment, each layer 331, 333, 335
may be approximately 3mm thick. However, other em-
bodiments may include one or more layers that are in the
range of between 1mm and 5mm thick. The layers 331,
333, 335 may be covered by a moisture-wicking fabric,
such as polyester "dry-max" fabric or charcoal bamboo
rayon. The back plate 360 may include one or more chan-
nels 341 that direct sweat or other moisture away from
the wearer’s arm. By forming the back plate 360 of visco-
elastic memory foam and a semi-coarse moisture-wick-
ing mesh fabric, air is free to circulate through the material
allowing for increased moisture evaporation and cooling.
In this way, the back plate 360 remains relatively dry,
which produces friction between the back plate 360 and
the upper arm. Therefore, the personal armband storage
device 310 is less susceptible to slippage during physical
activity, which is a problem in prior art storage devices.
[0025] Referring now to FIGS. 13 and 14, top and bot-
tom views of the personal armband storage device 310
are illustrated in an attached position (e.g., the V-shaped
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strap 312 extends through the sizing device 390 and is
attached to itself forming a closed loop). The top 320 of
the body portion 314 includes an opening 316 that in-
cludes a releasable fastener, such as a zipper or hook
and loop fastener, to allow a user to selectively open and
close the opening 316 for accessing an interior storage
compartment. The bottom 324 of the body portion 314
may include an access port 343 sized to allow a portion
of a device within the storage compartment, such as a
music player or cell phone ear piece cord, to extend out
of the storage compartment so that a user may use the
device while the device is stored within the storage com-
partment. The access port 343 may be formed of over-
lapping fabric, in one example. Other examples of access
ports include flexible plastic or rubber petals. Regardless,
an opening of the access port 343 must be flexible
enough to allow a larger end (such as an earpiece, or a
plug) to pass through the opening so that a cord may be
threaded through the opening and connected to the de-
vice within the storage compartment. The access port
343 may form a water resistant seal that prevents dam-
age to electronic devices stored within the storage com-
partment from environmental factors, such as dust, dirt,
sand, water, sweat, etc.
[0026] FIG. 16 illustrates the personal armband stor-
age device 310 in an open configuration in which a user
may access the storage compartment 345 through the
opening 316. The storage compartment may include one
or more expandable storage pockets 347 for securing
items such as car keys, credit cards, identification cards,
etc. A front of the storage compartment may include a
window 349 to allow a user to view and operate an elec-
tronic device (not shown) located in the storage compart-
ment 345. The window 349 may allow capacitance, pres-
sure, or heat based operation of the electronic device
through the window 349. For example the window 349
allows a user to operate a cell phone or a music player
having a touch-screen by touching the window, which
transfers the capacitance, pressure, or heat to the touch-
screen. The window 349 is made from material that al-
lows the touch to be recognized by the touch-screen of
the electronic device. Alternatively, the window may allow
a worker to safely and securely keep an ID card visible
while keeping portable electronic devices and other per-
sonal items secure and accessible. An elastic strap 351
may be attached to the storage compartment 345 prox-
imate the window 349. The elastic strap 351 may be con-
figured to hold an electronic device securely within the
storage compartment 345 and against the window 349
to ensure electronic device operation when activated by
the user through the window. The elastic strap 351 may
include silicone coatings 353 on one or both sides to fur-
ther secure an electronic device against the window 349.
[0027] Turning now to FIGS. 17-19 and 21, an illumi-
nation device may be incorporated into the personal arm-
band storage device 310 for safety during low light con-
ditions. One or both sides of the body portion 314 may
include a transparent or translucent window 361. A single

window 361 is illustrated in FIGS. 17 and 18, while a
double window 361 a, 361 b is illustrated in FIG. 21. A
first illumination unit 373a may project light through the
first window 361a, while a second illumination unit 373b
may project light through the second window 361b. The
window 361 may be tinted if desired. For example, a red
or green tinted window 361 may be used for safety. More-
over, the window 361 may be removable and inter-
changeable with a night vision goggle compatible color.
The window 361 may even be tinted to only allow infrared
light to pass through the window 361, which may be es-
pecially useful for covert military operations, for example.
An interior pocket 363 may be formed within the storage
compartment for securing a light assembly 371 within the
storage compartment. The light assembly 371 may in-
clude one or more illumination units 373. In one embod-
iment, each illumination unit 373 may include one or more
Light Emitting Diodes (LEDs) 375. In other embodiments,
each illumination unit 373 may include another type of
light source, such as an incandescent light bulb. The light
source may emit electromagnetic radiation over a broad
spectrum of frequencies. For example, the light source
may emit white light, or colored light, such as red, green,
blue, etc. The light source may also emit electromagnetic
radiation in the infrared or ultraviolet spectrum if desired.
The one or more illumination units 373 may be mounted
on a body portion 376 that includes electrical connections
between the illumination units 373 and a power source
377, such as a battery. In one embodiment, the power
source is a cylindrical watch battery, but other power
sources may be used, such as AA or AAA batteries. The
body portion 376 may also include a switch 379 for acti-
vating the illumination units 373. The switch 379 may be
activated by pushing on the switch 379, either directly,
or through the body portion 314 of the personal armband
storage device 310. The switch 379 may also control light
emitting states of the illumination units 373. For example,
repeatedly activating the switch 379 may cycle through
steady, flashing, and off states of the illumination units
373. In other embodiments, the illumination units 373
may be mounted on adjustable joints, such as ball and
socket joints, so that relative angles between the light
emitted from the illumination units 373 may be adjusted.
[0028] Referring more specifically, to FIG. 18, each il-
lumination unit 373, whether made up of a single light
source or a plurality of light sources, may emit a cone-
shaped or fan-shaped beam 381 of electromagnetic ra-
diation. The fan-shaped beam 381 may include a central
axis 383. The fan-shaped beam 381 may diverge from
each side of the central axis 383 by a divergence angle
A. The divergence angle may be in the range of between
approximately 5 degrees and approximately 45 degrees,
preferably in the range of between 10 degrees and 40
degrees, and more preferably in the range of between
15 degrees and 25 degrees. Moreover, the central axis
383 of a first fan-shaped beam 381 from a first illumination
unit 373 may be oriented at a convergent angle B relative
to a central axis of a second fan-shaped beam 381 from
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a second illumination unit 373. The convergent angle B
may be in the range of between about 5 degrees and
about 20 degrees, more preferably in the range of be-
tween about 10 degrees and about 20 degrees, and more
preferably about 15 degrees. The particular ranges de-
scribed for the divergence angle A and the convergent
angle B result in optimal illumination of an area in front
of a user during normal upper arm movement when run-
ning or walking.
[0029] Referring now to FIGS. 20A and 20B, the per-
sonal armband storage device 310 is illustrated attached
to an upper arm of a user during normal arm motion when
running or walking. During a running or walking stride,
normal arm movement helps balance the stride of a run-
ner or walker. The upper arm naturally swings from a
rearward position (as illustrated in FIG. 20A) to a forward
position (as illustrated in FIG. 20B). This natural swing
changes the relative positioning of the personal armband
storage device 310. Illumination units 373 that emit fan-
shaped beams, as described above, can be oriented so
that the area in front of the user remains illuminated re-
gardless of the position of the upper arm during running
or walking. For example, when the upper arm is in the
rearward position illustrated in FIG. 20A, the second fan-
shaped beam 381b is illuminates a desired area in front
of a user. When the upper arm swings into the forward
position illustrated in FIG. 20B, the first fan-shaped beam
381a illuminates the desired area. Because the beams
are fan-shaped, relative angles between the beams are
formed that ensure a desired area in front of the user
remains illuminated at all times.
[0030] The personal armband storage devices de-
scribed herein allow a user to carry greater weights of
personal items than prior art storage devices, while
avoiding slipping and discomfort common with other stor-
age devices. This benefit is due at least in part to the
back plate and the V-shaped strap described herein. Both
the back plate and with the V-shaped strap enhance sta-
bilization of the personal armband storage device by in-
creasing the effective contact area, while distributing
weight across a larger area and by maintaining friction
between the personal armband storage device and a us-
er’s arm thereby reducing slippage. In addition, the per-
forated moisture-wicking mesh fabric and the breathable
memory foam that form the back plate provide superior
air circulation and thus excellent evaporation and cooling
of the skin of the upper arm. By keeping the skin dry,
friction between the personal armband storage device
and the upper arm is increased, which significantly re-
duces the possibility of the device slipping down the wear-
er’s arm during extreme physical activities and the full-
range of arm movements.
[0031] The personal armband storage device de-
scribed above is designed for optimal placement on a
user’s upper arm. The upper arm is subject to smaller
forces during physical activity than other, more extreme,
parts of the body. For example, items placed on the wrist
are subjected to exponentially greater forces than the

same device located on the upper arm. Forces during
physical activity at various locations on the human body
may be calculated by the equation: 

where ω is the angular speed, and
r is the distance to the center of rotation.
[0032] As a result, locations farthest from a center of
rotation are subject to greater forces for the same angular
speed. For example, a one pound storage device located
on the wrist of a runner that is two feet from the shoulder
(i.e., the center of rotation of the arm during running),
which is rotating at 1 foot per second, is subjected to a
force over 4 times greater than the force of an identical
storage device located four inches from the same center
of rotation (i.e., the shoulder). By locating the personal
armband storage device on the upper arm, and by form-
ing the back plate from visco-elastic memory foam and
moisture wicking material and attaching the back plate
to a V-shaped strap, the personal armband storage de-
vice described herein produces superior stability and re-
sistance to slipping during rigorous physical activity.
[0033] The personal armband storage device produc-
es the superior stability and resistance to slipping by us-
ing at least six different structural elements, any one of
which will increase stability and resistance to slipping on
its own. First, friction between the storage device and the
upper arm is increased by forming a back plate that is
larger than the size of a storage compartment. Second,
surface area contact between the back plate and the up-
per arm is increased by covering the back plate with
breathable, visco-elastic memory foam padding that will
contour to the shape and musculature of the wearer’s
upper arm. Third, friction between the back plate and the
upper arm is further increased by covering visco-elastic
memory foam with a semi-course, moisture-wicking
mesh/webbed fabric that will allow air to circulate be-
tween the memory foam padding and mesh/webbed fab-
ric thereby promoting enhanced moisture evaporation,
which reduces moisture accumulation and increases fric-
tion between the upper arm and the back plate. Fourth,
effective compressibility (tension) increased by splitting
the ends of the V-shaped strap and attaching the split
ends to upper and lower sides of the storage compart-
ment. The V-shaped strap provides a wider dispersion
of the tension force across the area of the storage com-
partment. Fifth, the memory foam padded back plate may
be extended so that the V-shape strap rests, at least par-
tially, over the extended sections, further increasing the
effective contact area against the upper arm (which in-
creases friction) without the need to increase the width
of the connecting strap itself. Sixth, strap perforations for
venting air circulation holes mitigate the formation of
sweat, which maintains greater friction between the back
plate and the upper arm. Optionally, the V-shaped strap
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may be lined with moisture-wicking mesh fabric, which
like the back plate would pull the moisture away from the
upper arm for increased evaporation and friction.
[0034] These six features synergistically solve slipping
problems that have plagued previous extremity attached
storage devices. Even during the most extreme physical
activities, the personal armband storage device de-
scribed herein maintains adequate friction between the
upper arm and the back plate to prevent slipping, while
minimizing the tension applied to the V-shaped strap. As
a result, the disclosed personal armband storage device
allows the wearer to comfortably carry an unprecedented
number of items and weight (including water/energy
drinks/flashlight) inside the storage compartment without
adversely impacting the wearer’s performance.
[0035] While the present invention has been related in
terms of the foregoing embodiments, those skilled in the
art will recognize that the invention is not limited to the
embodiments depicted. The present invention can be
practiced with modification and alteration within the spirit
and scope of the appended claims. Thus, the description
is to be regarded as illustrative instead of restrictive on
the present invention.
[0036] In one or more of the foregoing examples, the
description uses terms such as upper, lower, front, back,
top, bottom, inwardly and/or outwardly. These terms are
relative only and are to be used in the context of describ-
ing the exemplary embodiments when positioned as
shown in the Figures. Those of skill in the art will readily
understand that personal armband storage devices may
be positioned in different orientations than those shown
in the Figures and those of skill in the art can readily
understand how to adapt these relative terms to alternate
orientations of the subject personal armband storage de-
vices.
[0037] While the personal armband storage device has
been described with respect to certain embodiments
thereof, it will be understood by persons of ordinary skill
in the art that the appended claims are not intended to
be limited thereto, and that modifications can be made
that are considered within the scope of the claims.

Claims

1. A personal armband storage device comprising:

a body portion having an opening for access to
a storage compartment contained within the
body portion;
a back plate attached to the body portion, the
back plate including a plurality of layers of ma-
terial arranged to mirror the musculature of a
human upper arm in the region where the deltoid
muscle, the triceps muscle, and the bicep mus-
cle meet; and
a strap attached to the back plate for securing
the body portion to a user,

wherein the back plate includes a first region
having a first thickness and a second region hav-
ing a second thickness, the second thickness
being greater than the first thickness, the second
region being located between two portions of
the first region.

2. The personal armband storage device of claim 1,
wherein the back plate further includes a third region,
the third region being thicker than the first region and
the third region being thicker than the second region,
the third region being at least partially surrounded
by the second region.

3. The personal armband storage device of claim 2,
wherein the back plate further comprises, a first layer
of material that extends across the first region, the
second region, and the third region; a second layer
of material that extends only across the second re-
gion and the third region, and a third layer of material
that extends only across the third region.

4. The personal armband storage device of claim 2,
wherein the third region is wedge-shaped.

5. The personal armband storage device of claim 2,
wherein the third region is wider near a top of the
body portion and narrower near a bottom of the body
portion.

6. The personal armband storage device of claim 1,
wherein the back plate is covered by a layer of mois-
ture wicking fabric.

7. The personal armband storage device of claim 1,
wherein the back plate is wider than the body portion.

8. The personal armband storage device of claim 1,
further comprising a soft material flap extending from
the back plate, the soft material flap being located
between the strap and a user’s arm when the per-
sonal armband storage device is attached to a user’s
arm.

9. The personal armband storage device of claim 1,
further comprising an access port disposed in a bot-
tom of the body portion, the access port being formed
from overlapping fabric.

10. A personal armband storage device comprising:

a body portion having an opening for access to
a storage compartment contained within the
body portion;
a back plate attached to the body portion, the
back plate including a plurality of layers of ma-
terial arranged to mirror the musculature of a
human upper arm in the region where the deltoid
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muscle, the triceps muscle, and the bicep mus-
cle meet;
a strap attached to the back plate for securing
the body portion to a user; and
a plurality of channels formed in a surface of the
back plate that is opposite the body portion, the
plurality of channels being adapted to direct
moisture away from the back plate.

11. The personal armband storage device of claim 10,
wherein the plurality of channels are formed by
stitching the surface of the back plate.

12. The personal armband storage device of claim 10,
wherein at least two of the channels in the plurality
of channels are parallel to one another.
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