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an aperture through the helmet cover is described. A helmet
cover vent may be aligned with a vent in a helmet, thereby
providing for improved ventilation and cooling, and may
be attached to a helmet. A helmet cover vent may be con-
figured as a tapered or flared vent, and may be an air cap-
ture vent. The impact absorbing material may be con-
figured over substantially the entire helmet cover surtace,
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ment, the impact absorbing material is configured as a dis-
crete pad that is located where impact is most common,
such as on the front, sides, or back of the helmet cover. A
discrete pad may be interchangeable, allowing for custom-
izing the type and location of impact absorption on the hel-
met cover.
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HELMET COVER

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of and priority to U.S. patent application no.
147328,699, filed on July 7, 2014 and entitled Helmet Cover; the entirety of which is

incorporated by reference herein,

BACKGROUND OF THE INVENTION

Field of the Invention
160021 The present invention relates to detachably attachable helmet covers having
vents configured therein.

Background

[G003] Repetitive impact to the head can lead to very sericus and long-term injuries
and related issues. Research in this field is raising awareness of Chronic Traumatic
Encephalopathy (CTE), a progressive degenerative disease, diagnosed post-mortem in
individuals with a history of mulliple concussions and other forms of head injury. Football
players, boxers, and other athletes that sustain repetitive impacts to the head may be
susceptible 1o this very serious condition. Therefare, it is important that measures be taken
to protect athletes and to reduce their risks,

0004} Helmel covers having impact absorbing materials have been described,
however, they lack adequate versatility for various sports and in particular; lack ventilation
meanswhich may lead to-athleles becoming overheated. Many athleles may decide notto
use a helmet cover because they are too heavy, cannot be configured to their particular
sport, or because they don't have adequate ventilation. ‘A helmet may have vents o sllow
alr to move into the helmet and actively cool a player's head. In addition, vents may allow
for heat from the athlete’s head to escape, thereby providing passive cooling.

[0003] There exists a need for a helmet cover that comprises impact absorbing
material and comprises vents ta allow for air flow from the helmet through the helmet cover.
Furthermore, there exists a need for a helme! cover that can be quickly and easily detached,

and reattached to a helmet.

SUMMARY OF THE INVENTION

[0006] The invention is directed to a helmet cover, and helmet comprising a helmet

cover, that has an outer skin, an impact absorbing material and at least one vent comprising
i
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an aperture through the helmet cover. The impact absorbing material may be configurad
over substantially the entire helmet cover surface, of may cover only a portion of the helmst
surface. In one embodiment, the impact absorbing material is configured as a discrete pad,
in locations where impact is most commaon, such as on the front, sides, or back of the
helmet. The impact absorbing material may be configured under the outer skin, or partially
under the outer skin, There may be areas were the outer skin is absent and the impact
absorbing material may be exposed to, or serve as, the outer surface of the helmet cover. In
other embodiments, the impact absorbing material may be a discrete pad that may be
interchanged or replaced as required. A vent may couple with an inner surface flow
enhancer feature configured to distribute a flow of air from a vent over the inner surface and
between the helmet cover and the helmet. An inner surface of the helmet cover may
comprises a decoupling feature configured to allow the helmet cover to slide or slip slightly
during an impact, thereby reducing rotational or spin forces. In addition, the outer surface of
a helmet cover may be configured with deflection feature, such as a plurality of profrusion or
dimples that are configured to reduce the outer most contact sirface area and reduce imbact
through deflection. The reduced outer most contact surface area is configured o reduce
friction of an impact.

[0007] An exemplary haelmet cover, as described herein, is dasigned to significantly
reduce injury from sustaining an impact through a number of different mechanism. First, the
outer skin and impact absorbing material are configured to dissipate and distribute an impact
over a larger area. |he harder outer skin causes an impact to be absorbed by a larger
portion of the impact absorbing material as it deflects much less than the soft impact
absorbing material. In addition, the helmet-cover configured over a helmet provides an
additional dissipation and distribution of load to the helmet. Second, the helmet cover may
comprise a deflecting feature that is configured to deflect an impact off and away from the
helmet. A deflecting feature is configured to reduce friction at an impact location by reducing
the outermost arsa and/or by incorporating a low friction material. The outer surface, or
oufer skin, may comprise a plurality of dimples andfor protrusions that reduces the cutermost
surface grea; suchthat-an object hitting the outer skin will be more likely o glance off rather
than stick and cause greater impact and or twisting of the helimet cover. The outer skin may
also comprise a low friction material to further reduce friction. Any suitable low friction
material may be used, such as a hard plastic, a fluoropolymer material and the like. Twisting
or torsional force caused by an impact can be very serious, as they sometimes lead o neck
fractures, forexample. Third, a helmet cover may-comprise a decoupling feature, such as
ribs, dimples or protrusions that extend along the inner surface of the helmet cover and
between the helmet cover and the outer portion of a helmet. A decoupling feature will aliow

the helmet cover to move and/or twist relative to-the helmet it is configured on. This relative
2
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motion of the helmet cover with respect to the helmet allows the helmet cover to dampen an
impact-and especially an impact that causes the helmet coverto twist,

[0008] An exemplary helmet cover comprises one or more discrete and
interchangeable pads that enables a user to tailor the helmet to their particular activity or
situation. For exampie, a linesman in football may choose io install a thicker more impact
absorbing, discrete pad in the front of the helmet where he sustains impact with almost every
play. The linesman may choose to have thinner or less impact absorbing material in other
portions of the helmet. Likewise, an ice hockey player that may sustain impact fo the back of
the head when they fall, may choose to have a thicker, or more energy absorbing discrete
impact material on the back-of his/her helmet. A higher impact absorbing material may be
thicker or perhaps heavier than a lower impact absorbing material and therefore, an athlete
or user of the helmet cover may select the type and location of impact absorbing material for
theirsport. Discrete interchangeable pads may comprise different types of impact absorbing
materials such as foams of different density, foams of different material sets and/or thickness
and the like. In addition, a discrete pad may comprise-an outer and/or inner skin layer.

[0009] Animpact absorbing material, as used hereln, is defined as a compressibie
material that may be used fo disperse, dampen, and/or dissipate animpact and includes, but
is not limited to, elastomeric materials, open and closed cell foam materials, pleated fabrics,
fabrics, gels, or gel filled pouches, composite materials and the like. The impact absorbing
material may be a resilient impact absorbing material that effectively returns substantially to
its original shape after being compressed and deformed. Alternatively, the impact absorbing
material may be a non-resilient impact absorbing material that does not return 1o its original
shape after being compressed and deformed, such as styrofoam. An impact absorbing may
be made out of a material that has a shore A hardness of about 60 or less, about 40 or less,
about 30 or less, about 20 or less and arny range between and including the values provided.

[0010] The impact absorbing material may have any suitable thickness ingluding, but
not limited to.greater than about 1 cm, greater than about 2 cm, greater than about 3 cm,
greaterthan about 4 cm, greater than about 6 cm, greater than about 8 cm and any range
between and including the thickness values provided. In one embodiment, the thickness of
the impact absorbing material is relatively uniform over the surface of the helmet, not
including openings and vents. In another embodiment, the thickness of the impact
absorbing material may be varied from location to location, whereby a helmet cover may be
adapted fora particular sport or activity.  In addition, as previously described, the impact
absorbing material may be a discrete pad that may be available in a variety of thicknesses.

[0011] The helmet cover, as described herein, may comprise an inner skin, wherahy
the impact absorbing material' may be configured between the inner and outer skins. The

3
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outer skin of the helmet cover may be any suitable material and is preferably a thin, tough,
hard plastic that can withstand impact without breaking or splitting. The outer skin andior
inner skin may comprise any suitable material including plastic, epoxy, elastomer, metal,
composite materials and the like. The thickness of the outer skin and/or inner skin may be
any suitable thickness including, but not limited to, greater than about 0.5mm, greater than
aboul 1mm, greater than about 2mm, greater than about 5mm and any range belween and
including the thickness values provided. The outer skin and in some embodiments, the inner
skin, are configured to have a higher hardness than the impact absorbing material, wherein
a blow to the outer skin is distributed over a larger area of the impact absorbing material as
the outer skin deflects from the impact. The outer skin andfor inner skin-may be made out
of a material that has a shore A hardness of about 40 or more, about 60 or more; about 80
or more and any range between and including the values provided.

[0012] In an exemplary embodiment; the. outer skin comprises a polyurethane. The
outer skin may be attached to the impact absorbing material through any suitable means
including, but not limited lo, adhesives, fasteners, welds, clips, snaps, hook and loop
fasteners and the like. In one embodiment, the outer skin and/or the inner skin is an inlegral
skin, whereby the skin laver is formed with, ‘and is integrally attached to, the impact
absorbing material. For example, a mold in the shape of a helmet cover may be filled with a
polyurethane composition that forms a thin hard skin along the interface surface with the
mold, but otherwise forms a compressible foam, or impact absorbing material. Whenthe
helmet cover is removed from the mold, the integral skin is integrally atiached to the foam or
impact absorbing material.

[0013] The helmet cover, as described herein, may be configured to be detachably
attached to a helmet. Any suitable attachment fealure may be used to attach the helmst
cover o a helmet including, but not limited to, adhesives, fasteners, elastic bands, welds,
clips, snaps, hook and loop fasteners and the like. In one embodiment, an attachment
feature comprises an integral extension of an inner or outer skin that may be configured as
attachmentitabs. Forexample, the outer skin of the helmet cover may extend bevond the
impact absorbing material and be configured to fold into an opening or around the edge of
the helmet. The integral extension or tab may comprise a snap, one side of a hook and loop
fastener or the like, for attaching the helmet cover to the helmet. The helmet may comprise
a corresponding attachment element for securing the helmet cover o the helmet. For
example, a helmet cover may comprise an integral extension inner skin having the hook side
of & hook and loop fastener, and the inside edge of a helmet may comprise the lcop side of
the hook and loop fastener, enabling the helmet cover to be quickly and easily atiached and
detached from a helmet. In an alternative embodiment, the helmet cover may be more

permanently attached to a helmet with an adhesive or fasteners, for example.
4
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[6014] The helmetl cover, as described herein, may comprise at least one vent, A
vent may be configured fo align with a vent in the helmet, thereby forming an aligned vent
that extends through the helmet cover and the helmet. An aligned vent, as defined herein, is
avent in a helmet cover having an inner surface opening that overlaps with at least a portion
of & vent in a helmet when the helmet cover is sttached to the helmet. More simply slated, it
gligns with a vent in the helmet.

[0015] The helmet cover, as described herein, may comprise any suitable number of
vents including, but not limited fo, at least one, at least two, at least three, at least four, at
least five, at least six, at least eight, ten or more, and any range between and including the
number of venis provided. In one embodiment, a helmet cover comprises two vents on the
top of the helmet and a vent on either side of the helmet, for a total of four vents. In another
embodiment, at least one vent is configured on the front portion of the helmet and ancther
vent is configured on the back portion of the helmet. These two venis may be couple by an
inner-surface flow enhancer and a*flow of air may enter the front vent and exit through the
back when a person donning the helmet cover is running in a forward motion.

[(016] A vent may have any suitable shape and size and may be round, oblong,
oval, or any other shape. The open.area or size of the opening of a vent on the outside or
inside surface may have any suitable area including, but not limited to, greater than about 2
em?, greater than about 3 cm?, greater than about 4 cm?, greater than about 5 em?, greater
than about 8 cm?, greater than about 10 cm?, greater than about 15 ecm?, and any range
between and including the areas provided. ‘A vent may have a relatively constant cross
sectional area through the thickness of a helmet cover, or may be tapered or flared. A
tapered vent has a larger open area on the oulside surface of the helmel cover, than the
open area on the inside surface of the helmet cover. A flared vent has a smaller open area
on the outside surface of the helmet cover, than the open area on the inside surface of the
helmet cover. Atapered vent'may funnel more alrinto a helmet, and a flared vent may aliow
for more heat to escape from a user's head.

[G017] A vent may be configured as an air capture vent, wherein the vent opening on
the outside surface of the helmet cover is not planar with the outer surface of the helmest
cover. For example, a vent on the top of a helmet cover may have a front opening on the
outside surface of the helmet coverwith a front side orleading opening edge that is
recessed from a backside or frailing opening edge. In this way, air moving over the outer
surface of the helmet cover is more likely to be funneled into the vent opening.

[(018] The helmet cover, as described herein, may comprise an ouler surface flow
channel feature, or a recess in the contour of the outer surface of the helmet cover. Inone
embodiment, an outer flow surface-flow channel may be configured with a vent. For

5
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example, a vent may be configured at the frailing end of an outer flow channel feature, and
may further be an air-capture vent. An outersurface flow channel feature may have any
suitable shape and configuration, and in one embodiment the leading width is larger than the
trailing width.

{0019] The helmet cover, as described herein, may comprise at least one inner
surface flow enhancer feature, or a protrusion, recess, or channel configured on the inner
surface and extending along at least a portion of the inner surface.. An inner surface flow
enhancer feature may comprise a plurality of recess or protrusions that extend to an inner
surface open area of a vent, An inner surface flow enhancer feature may extend to the
leading edge of a helmel cover, whereby air enters the flow enhancer feature at the leading
edge of the helmet and flows between the helmet cover and helmet. An inner surface flow
enhancer may extend to any edge portion of a helmet cover. In one embodiment, an inner
surface flow enhancer feature extends from the leading edge of a helmet cover 1o a trailing
edge of the helmet cover. Inanother embodiment, an inner surface flow enhancer feature
extends between a first and a second ventaperture.. In an exemplary embodiment, an inner
surface flow enhancer feature exiends from a first vent aperture in the front portion of the
helmet to d second vent aperiure configured in the back portion of the helmet. A vent may
he configured to create a low pressure and draw air out of the vent when air passes over
the-vent. A ventmay be configured to produce this low pressure through the venturi effect,
whereby air rushing over an orifice crestes a suction force to draw air out of the orifice. A
vent configured on the back of the helmet may be a venturi vent and this vent may be
coupled, by aninner surface flow enhancer, with a second vent, such as one configured in
the front portion of the helmet.

[(020] in an-exemplary embodiment, a helmet cover comprises a deflection feature
configured over at least a portion of the outer surface of the helmet cover. A deflection
feature is configured to reduce friction between the helmet cover and an impacting article. A
deflection feature may comprise a plurality of protrusion andfor dimples that reduced the
outermost surface area of the helmet cover. In another embodiment, a low friction malerial,
such a fluoropolymer may be incorporated on the exterior of the helmet cover to reduce
friction.

[0021] In an exemplary embodiment, a helmet cover comprises a decoupling feature
that is configured on the inner sutface of the helmet cover to allow the helmet cover to move
and/or rotate with respect to the heimet. A decoupling feature reduces the contact area
batween the inner surface of the helmet 'cover and the outer surface of a helmet and may
comprise protrusion from the inner surface of a helmat cover, protrusions into the inner
surface of a helmet cover, or any combination thereof. A decoupling feature may comprise

6
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one of more ribs, protrusions or dimples. A decoupling feature may extend out from the
inner surface of the helmet coverto reduce contact area between the helmet cover and the
helmet. Any suitable number of decoupling features may be configured along the inner
surface of the helmet cover and they may comprise any suitable material. Inone
embaodiment, a decoupling feature comprises an impact absorbing material that further
dampens a blow as the decoupling feature will be required to compress before a larger
portion of the impact absorbing material engages with the outer surface of the helmet. A
decoupling feature, such as a rib or protrusion, may comprise a hard and rigid material or a
hard outer skin to further reduce friction between the decoupling feature and the outer
surface of the helmet. A decoupling feature made out of rigid material may be an elongated
member that will flex to dampen and distribute an impact

[0022] In one embodiment, the helmet cover comprises an outer and inner skin with
an impact absorbing material configured there between, and a plurality of air capture vents
comprising an aperture through the helmet cover.

[0023] The helmet cover or helmet comprising said helmet cover, described herein,
may be configured for use with any sultable type of helmet including, but not limited to,
sports and recreational activity helmets, impact sport helmels, team impact sport helmetls,
military helmets, emergency personal helmets, protective services helmets, such as riot
police helmets, industrial work helmets, children's helmets, special needs helmets, health
care helmets and the like.

[0024] The summary of the inventionis provided as a general infroduction to some of
the embodiments of the invention, and is not intended to be limiting. Additional example
embodiments, including variations and alternative configurations of the invention, are
provided herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[(025] The accompanying drawings are included to provide a further understanding
of the invention and are incorporated in and constitute a part of this specification, illustrate
embodiments of the invention, and together with the description serve to explain the
principles of the invention.

DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS

[0026] Figure 1 shows an isometric view of an exemplary helmet cover having a

plurality of venis,
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[6027] Figure 2 shows g top down view of the exemplary helmet cover shown in FIG.
1, having a plurality of vents.

[0028] Figure 3 shows a cut-away side view the inner surface of an exemplary
helmet cover having attachment features and inner surface flow enhancer features.

[0029] Figure 4 shows a cut-away view of an exemplary helmet cover having an
attachment feature and an inner surface flow enhancer feature.

[0030] Figure 5 shows an isometric view of an exemplary helmet cover having
interchangeable pads.

[0031] Figure 6 shows an isometric view of an exemplary helmet cover having a vent
ogpening-configured to at least partially aligny with-a vent opening in a helmet.

[0032] Figure 7 shows a cut-away view of an exemplary helmet cover having an
inner surface flow enhancer feature.

[0033] Figure 8 shows a cut-away view of an exempiary helmet cover having an
inner surface flow enhancer feature that extends between two vents.

[0034] Figure 9 shows a cut-away view of an exemplary helmet cover having an
inner surface flow enhancer feature that extends between a vent configured in the front
portion of the helmet cover and a vent configurad inthe back portion of the helmet cover.

[0035] Figure 10 .shows a cut-away view of the exemplary heimet cover shown in
FiG. 9.along line BE. having an inner surface flow enhancerfeature that extends belween a
yvent configured in the front portion of the helmet and a vent configured ir the back portion of
the helmet.

[0036] Figure 11 shows an isometric view of an exemplary helmet cover having a
plurality of different thickness interchangeable pads.

[G037] Figure 12 shows a cut-away view of an exemplary helmet cover having two
verits and-a phurality of decoupling ribs extending along the inner surface of the heimet
cover.

[0038] Figure 13A shows a cut-away view of the exemplary helmet cover shown in
FIG, 12 along line CC having a deflection feature on the outer surface and a decoupling rib
along the inner surfaceof the helmet cover.

[0039] Figure 13B shows a cut-away view of an exemplary integral decoupling
feature.

[0040] Figure 14 shows an isometric view of an exemplary helmet cover configured
on a helmet and having a deflection feature on the outer surface.

[0041] Figure 15 shows a cul-away view of the exemplary helmet cover shown in
FIG. 10, having a decoupling feature configured over the inner surface.
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[6042] Corresponding reference characters indicate corresponding parts throughout
the several views of the figures. The figures represent an llustration of some of the
embodiments of the present invention and are not to be construed as limiting the scope of
the invention in any manner. Further, the figures are not necessarily to scale, some features
may be exaggerated to show details of particular components. Therefore, specific structural
and functional details disclosed herein are not to be interpreted as limiting, but merely as a
representative basis for teaching one skilled in the art fo variously employ the present
invention

[:043] As used herein, the terms "comprises,” "comprising,” "includes," "including,”
"has,” "having” or any other variation thereof, are intended {o cover a non-exclusive
inclusion. For example, a process, method, article, or apparatus that comprises a list of
elements is not necessarily limited to only those elements but may include other slements
not expressly listed orinherent 1o such process, method, article, or apparatus. Also, use of
"a"or"an" are employed to describe elements and components described herein. Thisis
done merely for convenience and 1o give a general sense of the scope of the invention. This
description should be read 10 include one or-at least one and the singular also includes the
plural unless it is obvious that it is meant otherwise.

[0044] Certain exemplary embodiments of the present invention are described herein
and are illustrated in the accompanying figures. The embodiments described are only for
purposes-of lustrating the present invention and should not be interpreted as limiting the
scope of the invention.  Other embadiments of the invention, and certain modifications,
combinations and improvements of the described embodiments, will occur to those skilled in
the art and ail such alternale embodiments, combinations, modifications, improvements are
within the scope of the present invention.

[0045] United States Patent No. 7,348,462, to Albert E. Straus and entitled
Protective Helmet, ‘462, is hereby incorporated by reference in its entirety. The present
invention contemplates the use of helmets disclosed in 462 comprising an outer layer
comprising the helmet cover as described herein having at least one vent comprising an
aperture through said helmet cover, The helmet cover, as described herein, may be an
integral part of a helmet, such as a helmet described in 462 and may be permanently
attachedto the cutside surface of a hardened shell. The helmet cover may be attached o

any suitable type of base helmet, thereby forming an inventive helmet, as described herein.

Definitions
[0046] Impact sports, as'used herein, is defined as any sports where impact with
another player, sport equipment, or the ground is common, such as football, field hockey,

9
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lacrosse, ice hockey, rugby, boxing, mixed martial arls, baseball, bicycling, mountain biking,
skateboarding, roller skating, ice skating, horseback riding, racquetball, wrestling, lacrosse,
paintball, soccer, climbing, jet skiing, rafting, kayaking, snow skiing, snowboarding, and the
like. Team impact sport refers to impact sports played by two or more players against
another team and are typically played in a fixed space, such as a field or court.

[6047] Vent, as used herein, is defined as an aperture through a helmet cover that
extends from the outer surface to the inner surface,

[6048] Impact absorbing material,-as-used herein, is defined as a compressible
material that may be used to disperse, dampen, or dissipate an impact and includes, butis
not limited to, elastomeric materials, open and closed cell foam materials, pleated fabrics,
fabrics, composite materials and the like. The impact absorbing material may be a resilient
impact absorbing material that effective returns to an original shape after being compressed
and deformed. Alternatively, the impact absorbing material may be a non-resilient impact
absorbing material that does not returriio an original shape after being compressed and
deformed, such as styrofoam.

[6049] Partially aligned, as used herein, in reference to a helmet cover verd and a
helmet vent, means that the helmet cover vent aperture at least partially overlays a helmet
vent, thereby allowing for air flow through the helmet cover and the helmet.

[0050] Tapering vent, as used herein, meang that a vent aperture is larger in area at
the outer surface of the helmet cover than at the inner surface of the heimet cover.

[0051] Flared vent, as used herein, means that @ vent aperture has a smaller area at
the outer surface of the helmet cover than at the inner surface of the helmet cover.

[0052} Al capluring vent, as used herein, means that the vent is configured io
capture air as if passes over the outer surface of the helmet cover and may comprise an
aperture that is not planar to the outer contour of the helmet cover and/for may comprise a
vent leading edge that is recessed, and/or a trailing edge that is elevated from the contour of
the helmet cover.

[0033] Non-planar, as used herein in reference to a vent aperiure on an cuter
surface of a helmet cover, means that the aperiure is not planar with the contour of the
helmet and thereby is configured o capture air as it passes over the helmef cover. A non-
planar vent does: not follow the contour of the cuter surface of the helimet cover, and may
comprise one of more protruding or recessed features. Describe a different way, the leading
edge of a non-planar vent aperture may be recessed, ora trailing edge of a non-planar vent
aperture may be raised from the contour of the helmet cover.

[0034] Edge of a helmet, as used herein, means the perimeter of the head insertion
operiing of the helmet.

10
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[6035] As shown if FIG. 1, an exemplary helmet cover 12, comprises a plurality of
vents, 16. Two venis 18 and 18 are configured in the top, toward the or leading sdge 22 of
the helmet cover 12 and the two vents, 16" and 16" (not shown in this view) are configured
on the sides. As-shown on vent 18, an aperture 60 is configured through the helmet cover.
Vent 16 has an outer surface open area. 61 that is larger than the inner surface open area
82, making vent 16" a tapered vent 65. The leading edge 63 of vent 16" comes to a point,
whersas the frailing edge 84 is rounded. Any suitable shape of vent or aperfure may be
used, A flared vent would have an inner surface opervarea that is larger than the outer
surface open area. The side vents 16" and 16" are configured as air capture vents, wherein
it is configured to capture air as it passes over the outer surface of the helmet cover. The
leading edge width 28 of the aperiure on vent 16" Is larger than the trailing width 28 of the
aperture, and creates a recess 27, or outer surface flow channel 26. This outer surface flow
channel, as shown in FIG 1, is not planar with the outer surface of the helmet cover and
would direct airinto vent 16”7, Helmet cover 12, shown in FIG, 1 comprises a cuterskin 13,

[0036] Figure 2 shows a top down view of the helmet cover shown in FIG. 1. An
outer surface flow enhancer feature 26 is shown extending from the leading edge 22 of the
helmet cover. The outer surface flow enhancer feature 26 has a leading width 28 that is
greater than the trailing width 29. An air caplure vent 67 is shown being configured gt the
trailing edge of the outer surface flow enhancer feature 26, Iny addition, both side arr capture
vents 67 and 67’ can be seen in this view.

[6057] Figure 3 shows a cut-away side view along line A of FIG. 2, and shows the
inner surface 21, attachment features 17 and inner surface flow enhancer features 24, 24",
The attachment features 17-177, are integral exlension 70 type features, having one
component of a hook and loop fastener 74 atlached. These tabs 72 are configured to wrap
around the edge of the helmet and attach 1o the second hook and loop component that may
be attached, such as by an adhesive, {0 the helmet. Two inner surface flow enhancer
features 24, 24’ are shown configured on the inner surface 21 of the helmet cover 12. Inner
surface flow enhancerfeature 24 is recessed, as indicated by the curved contour lines, and
extends from the leading edge 22 of the helmet cover to the back of the helmetl. Inner
surface flow enhancer feature 24’ -a protrusion from the inner surface 21 contour, exiends
from the leading edge 22 of the helmet cover past a vent 16, to the trailing edge 23 of the
helmet cover. in this configuration, the inner surface flow enhancer feature may increase the
amount of ventilation and/or air flow to or from vents.

[0058] The impact absorbing material 14 is shown configured between the inner skin
15 and outer skin 13 in FIG. 3. As described, the thickness of the impact absorbing material
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may vary along the surface of the helmet cover. As shown in FIG. 3, the thickness of the
impactabsorbing material is relatively uniform.

[0039] Figure 4 shows a cut-away view of an exemplary helmet cover having an
attachmenti feature and an inner surface flow enhancer feature that may allow for air flow
from the leading edge of the helmet, along the inside surface of the helmet, to the trailing
edged of the helmet. The attachment feature 17 is shown extending from the back or
trailing edge of the helmet and is anintegral extension 70, configured as a tab 72 having orie
component of 2 hook and loop fastener 74 attached thereto. The inner surface flow
enhancer feature 24 is a recessed area configured around the vent 16. The thickness of the
impact absorbing material 14, varies along the contour of the helmet cover 12, with the
impact absorbing material being thinner toward the edges of the helmet cover and thicker
towards the top of the heimet cover:

[G060] Figure 5 shows an isometric view of an exemplary helmet cover having
interchangeable pads 46. As shown in FIG. 5, two different discrete-pads 44 and 46 mav be
attached to the helmet cover. Discrete pad 44" is shown as a darker interchangeable pad
46, indicating that it has greater impact absorbing properties. As described, discrete pad 44
may be thicker, or have a higher density than discrele pad 44, or may comprise a different
impact absorbing material. Pad recesses 48 and 48’ are shown in the helmet cover for the
placement of the discrete pads. The discrete pads may be placed into the recesses, as
indicated by the arrows, and retained or attached to the helmet coverin any suitable way.
Fasteners, tabs, integral extensions from the inner or outer skin, for example, may be used
to attach a discrete pad o a helmet cover.

[0061] Figure 8 shows an isomelric view of an exemplary helmet cover 12 having a
vent opening 16 configured to at least partially align with a helmet vert 18 cpening in a
helmet 18. An aperture 60 of the helmet cover 12, or the open area on the inner surface 62
of the helmet cover, may be configured to at least partially align with a helmet vent aperture
80, or open-area on the helmet outer surface. An aligned vent may extend from the outer
surface of the helmet cover to-the inner surface ofthe helmet, thereby providing direct
ventilation from the interior of the helmet to the outside of the helmet cover. Any number of
aligned vents may be configured in a helmet comprising a helmet cover including, but not
limited to, one or more, two or more, four or more, six or more and any range between and
including the number of vents provided. The helmet 18 comprises a plurality of attachment
features 17, 17, such as a hook and loop fastener configured on the outer surface of the
helmet, and particularly on the dome portion of the outer surface. These fasteners may be
configured to align and couple with a hook and loop fastener configured on the inside
surface of the helmet cover, such as those shown in FIG. 9. In one embodiment, the helmet
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cover is an integral helmet cover and is a permanent part of the helmet that may be molded
around at least a portion of the outer surface of a helmet. An integral helmet cover, as used
herein, is permanently attached to a heimet and is not detachably altachable. A face guard
100 may be atlached to the helmet or to the helmet cover in any suitable way, including as
taught in U.S. 7,328,482 to Straus.

[0062] As shown in FIG. 7, an exemplary helmet cover 12 has a pair of inner surface
flow enhancer features 24, 24" that extend around the open area 62,62 of the vents 16, 18
respectively, The aperture 80" extends from the outer surface 20 of the helmet cover to the
inner surface 21. The inner surface flow enhancer features provide additional area for the
flow of air to impinge on a helmet surface. The inner surface flow enhancers shown are
recess from the contour of the inner sutface.

[0063] As shown in FIG. 8, an exemplary helmet cover 12-has two inher surface flow
enhancer features 247 and 24" that exiend between two vents 16, 16, These inner surface
flow enhancer featuires are protrusions from the inside surface 21 of the helmet cover and
create a channel for flow between the two protrusions.

[(064] As shown in FIG. 8, an exemplary helmet cover 12 has an inner surface flow
enhancer feature 24 that extends between a vent 16 configured in the front portion 34 of the
helmet cover and a vent 16" configured in the back portion 36 of the helmet cover. The
vents are configured to channel air from the first vent 16, along the inner surface flow
enhance and out the second vent 18", when moving in a forward direction; as indicated by
the large arrow. Also shown in FIG. 9 are attachment features, 17, 17" configured on the
inner surface of the helmet cover. A first attachment feature 17 is configured in a recess 77
along the front portion, or leading edge of the helmet and a second attachment feature 17" is
configured within & recess 77" .on the side portion of the inner surface 21. These two
attachment features may be & hook-and-loop fastener material 24 that are configurad o
align with the opposing portion-of hook-and-loop fattener material configured on the ocutside
of a helmet, as shown in FIG. 6.

[(065] Figure 10 shows a cut-away view of the exemplary helmet cover 12 shown in
FIG. 9 along line BB. The helmet cover has aninner surface flow enhancer feature 24 that
extends between a vent 16 configured in the front portion of the helmet and a vent 16
corfigured inthe back portioni of the helmet. The arrows indicate the direction of air flow into
the front vent, along the inner surface flow enhancer and ouf the second back vent. The
vent configured in the back of the helmet may have a geometry configured to produce a low
pressure when air is flowing over the vent as indicated by the arrows. A ventur] effect may
be produced in the second vent, whereby air flowing over the vent creates a suction force to
draw alrup and out of the vent. A front vent may be configured to capture air when moving
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in a forward direction as shown. This combination of vent geomelries may greatly increase
the amount-of flow into the inside surface of the helmet cover or through an inner surface
flow enhancer.

[0066] As shown in-FIG. 11, an exemplary helmet cover 12 has a plurality of different
thickness interchangeable pads 46-46". Interchangeable pad 46 is much thinner than
interchangeable pad 467, A user may choose interchangeable pad 46’ for practice sessions
when there is going to be a lot of contact. Interchangeable pad 46" may exiend out from the
outer surface of the helmet cover whereas interchangeable pad 46 may be substantially
flush with the outside surface of the helmet cover when installed in the pad recess 48. A
person-may choose toinstall interchangeable pad 46 for game situations, for examiple.
Logos and other words and/or symbols may be configured on the interchangeable pads
including team logos and names for example. In addition, an interchangeable pad may be
provided in different colors to allow a coach to divide a team into different squads for
practice, such as a blue squad, having blue colored interchangeable pads and a red sauad,
having red interchangeable pads installed on their helmet covers.

[0067] As shown in FIG. 12, an exemplary helmet cover 12 has two vents 16, 16’
and & plurality of decoupling ribs, 230-230", extending along the inner surface 21 of the
helmet cover. The decoupling ribs reduce the contact surface area between the inner
surface of the helmet cover and the outside surface of the helmet, thereby reducing friction
and allowing for motion or rotation of the helmet cover with respect to the helmet. Any
number and any configuration of decoupling features may be employed. In addition, the
decoupling features may further dampen-an impact as the decoupling features would have to
be compress or deflect before a larger portion of the inner surface area of the helmet cover
contacts the outer surface of the helmet.

[0068] Figure 13A shows a cut-away view of the exemplary helmet cover 12 shown
in FI1G. 12 along line CC. The cut-away shows a deflection feature 210 on the outer surface
20 of the helmet cover and a decoupling feature 230, or rib 232 along the inner surface 21 of
the helmet cover. The height of the decoupling rib provides a reduce contact surface area
between the inner surface of the helmet cover and the outside surface of the helmet 80. The
decoupling feature is attached 1o the inner skin 15 in this exemplary embodiment. As
described herein, the decoupling feature may be harder than the inner skin and the impact
absorbing material. A decoupling feature may comprise a hard plastic such as polyester, or
polyethylene and may have a shore A hardness of about 40 or more, about 60 or more,
about 80 or more and any range between and including the values provided. A hard
decoupling feature may more easily slide along the outside surface of a helmef 80. In
addition, a hard decoupling feature will dampen an impact as a larger portion of the impact
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absorbing material will have to deform before the inner skin layer contacts the outside
surface ofthe helmet. The height of the decoupling feature 234 provides animpact
dampening distance. The deflection feature 210 comprises a plurality of dimples 214 gnd
protrusion 212. The height of the profrusion or depth of the dimples 216 may be any suitable
dimension as described herein.. The impact deflection feature may have protrusions and/or
dimples that are microscopic, wherein they are not visible with the naked eye but are visible
under a microscope. The surface area of the outermost outside surface 20 of the helmet
cover is reduce by the deflection feature. The dimples have a diameter 218, and a center-to-
center dimension 220.

[0069] As shown in FIG. 13B, an exemplary integral decoupling feature 238
comprises a raised portion of the inner skin layer 15. An integral decoupling feature is
defined herein as a decoupling feature that has a raised outer portion defined by an inner
skirylayer, as shown in FIG. 13B. ltis contemplated that aninner skin layer may be formed
before, during or after the attachment to the impact absorbing material 14. Forexample, an
inner skin layer 15 may be formed to-comprise a plurality of ribs, dimples and/or protrusion
and a foam impact absorbing material may be cast andfor otherwise adhered to the formed
inner skin layer. As shown in FIG. 13B, the impact absorbing matérial conforms fo
decoupling feature rib 232. In ancther embodiment, the decoupling features may be formed
i aninner skin layer-and impact absorbing material composite subsequentto the
attachment of the inner skin layer to the impact absorbing material. The composite may be
formed through heat and pressure in a8 mold, for example.

[0070] As shown in FIG. 14, an exemplary helmet cover 12 is configured on a helmet
18 and has a deflection feature 210 on the outer surface 20. The deflection feature will
cause an impact to deflect away from the helmet as the friction of impact will be reduced.
The helmet cover is also configured with a decoupling fealure (not shiown) that aliows the
heimet cover to move in the direction of impact and relative to the heimet as indicated by the
large arrows. The impact causes the helmet cover o rotate or twist clockwise with the
impact and relative (o the helmet,

[6071] As shown:inFIG. 15, a helmet cover 12 comprises a decouple feature 230
over the interior or inner surface 21. The decoupling feature comprises a plurality of dimples
and raised protrusions that reduce the area of contact between the helmet cover and the
helmet.

[0072] Hwill be apparent to those skilled in the art that various modifications,
combinations and variations can be made in the prasent invention without departing from the
spiritor scope of the invention. Specific embodiments, features and elements described
herein may be modified. and/orcombined inany suitable mannér. Thus, it is intended that
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the present invention cover the modifications, combinations and variations of this invention
provided they come within the scope of the appended claims and their equivalents.
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What is claimed is:

1. An article comprising a helmet cover comprising:
a. atop portion;
two opposing side portions that extend down from said top portiory,
a front portion;
a back portion;
an outer skin configured on an outside surface;
an inside surface;

@ ™ o a0 o

an impact absorbing material configured between the inner surface and outer
skin and attached to the outer skin;
wherein the impact absorbing material is a resilient material that effectively
returns substantially to its original shape after being compressed and deformed;
h. at least two vents comprising an aperture that extend from the outside
surface 1o the inside surface:
i. atleast one inner surface flow enhancer feature configured on the
inner surface of the heimet cover and configured to increase air flow betweaen
the heimet cover and & helmet it is attached to;
wherein the inner surface flow enhancer extends along the inside surface
from said aperture;
wherein said helmet cover is substantially dome shaped and extends
substantially over a helmet from the front to the back and down the two opposing
side portions to substantially cover said helmet;
wherein said helmet cover is configured over a helmet with said inner surface
being configured over an outer surface of said helmet; and
wherein the outer skin is-a harder material than said impact absorbing material.

2. The article of claim 1, wherein the inner surface fiow enhancer feature comprises at
least one channel that extends from at least one aperture.

3. The article of claim 1, wherein the inner surface flow enhancer feature comprises at
least one channel that extends between 2 first and second aperture.

4. The article of claim 1, wherein the inner surface flow enhancer feature comprises at
least one channel that exiends between a first and second aperiure wherein the first
aperiure is configured proximate a leading edge of the heimet cover and the second
aperture is configured proximate a trailing edge of the helmet cover,

whereby a flow.of air from the ouiside surface of the first aperture is
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10.

11.

12.

13.

configured to flow down through said first aperture, along the inner surface flow
enhancer and out said second aperture, thereby creating a flow between the heimet
cover and helmet when the helmet cover is moving in a forward direction.
The article of claim 1, wherein the inner surface flow enhancer feature comprises
channels extending from & leading edge of said helmet cover,
The article of claim 1, wherein the inner surface flow enhancer exiends from said at
least one of the at least two helmet cover vents alongan inner surface of the helmet
cover o an edge of said helmet cover.
The article of claim 1, further comprising a helmet wherein the helmet cover is
configured 1o be detachably attachable to a said helmet.
The article of claim 1, wherein the helmet cover further comprises an impact
deflection feature configured onat least a portion of the outer surface of the helmst
cover.
The article of claim 8, wherein the impact deflection feature comprises a plurality of
protrusions extending from the outside surface;

wherein the protrusion are configured in the cuter skin and are configured
substantially over the outside surface of the helmet cover extending fromthe front
portion to the top portion, from the top portion to the back portion and from the top
portion down the two opposing side portions of the helmet cover.
The article of claim 8, wherein the impact deflection feature comprises a plurality of
dimples that extend into the outside surface;

wherein the dimples are configured in the outer skin and are configured
substantially over the outside surface of the helmet cover extending from the front
portion o the top portion, from the top portion to the back portion and from the top
portion down the two opposing side portions of the helmet cover.
The article comprising a heimet cover of any of the preceding claims, wherein the
helmet cover further comprises at least one decoupling feature comprising a
protrusion extending from the inner surface of said heimet cover to reduce a contact
area between the inside surface of the helmet cover and an outside surface of said
helmet

whereby in use, the decoupling feafure allows the helmet cover 1o move with
respect to the helmet.
The article of claim 11, wherein the decoupling profrusion is rounded having a curved
outer surface.
The article of claim 11, wherein the decoupling feature is a rib that exiends across a
portion of the inner surface of the helmet cover;
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wherein said rib has a length and a width and said length is at least three

time greater-than said width,

14. The article of claim 13, wherein the rib extends substantially from the front to the
back along the inside surface of the helmet cover.

15. The article of claim 11, wherein the at least one decoupling feature is an integral
decoupling feature comprising a raised portion of an inner skin layer.

16. The article of claim 11, wherein the top portion, the front portion, the back portion and
the two opposing side porfioris each comprise said af least one decoupling featurs.

17, The article of claim 11, further comprising a helmet wherein the helmet cover is
configured 1o be detachably attachable to a said helmet.

18. An article comprising a helmet cover comprising:

a. an-outer skin configured on an-oulside surfacs;

b. aninside surface;

¢ an impact absorbing material attached to the auter skin;

d. atleasttwo vents comprising an aperture that extend from the oulside surface
to the inside surface;

g. atleast one discrete and interchangeable pad configured to be aftached to
the helmet cover and form a portion of an outer surface of the helmet cover;

wherein said helmet cover is substantially dome shaped having:
a top portion;
two opposing side portions that extend down from said top portion;
a front portion;
& back portion;

wherein said helmet cover is configured over a helmet with said inner surface

being configured over an outer surface of said helmet; and

wherein the outer skin is a harder material than said impact absorbing material.

19. The article of claim 18, wherein the discrete and interchangeable pad has an outer
perimeter and a portion of said outer perimeter of said discrete and interchangeable
pad forms an edge of the helmet cover when attached to said helmet cover.

20. The article of claim 18, wherein the discrete and interchangeable pad has an outer
perimeter and the entire said outer perimeter-of said discrete and inlerchangeable
pad is configured to be secured within the helmet cover recess.

21. The article of claim 18, comprising a plurality of discrete and interchangeable pads
configlired 6 fit into a pad recess, wherein a first discrete and intéerchangeable pad
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has a first thickness and a second discrete and interchangeable pad has a second
thickness that is substantially different than said first thickness:

22. The article of claim 18, comprising a plurality of discrete and interchangeabie pads
configured to fit into a pad recess, wherein a first discrete and interchangeable pad
has a first outer surface and a second discrete and interchangeable pad has a
second thickness that is substantially greater than said first thickness,

23. The article of claim 18, comprising a plurality of discrete and interchangsable pads
configured to fit into a pad recess, wherein a first discrete and interchangeabls pad
has a first hardness and a second discrete and interchangeable pad has a second
hardness that is substantially greater than said first hardness.

24. The article of claim 18, wherein the helmet cover further comprises-an impact
deflection feature configured onat least a portion of the outer surface of the helmst
cover.

25. The article of claim 24,wherein the impact deflection feature comprises a plurality of
protrusions extending from the outside surface;

wherein the protrusion are configured in the cuter skin and are configured
substantially over the oulside surface of the helmet cover extending fromthe front
portion to the top portion, from the top portion to the back portion and from the top
portion down the two opposing side portions of the helmet cover.

26. The article of claim 24, wherein the impact deflection feature comprises a plurality of
protrusions are rounded having a curved outer surface.

27, The article of claim 24, wherein the impact deflection fealure comprises a plurality of
dimples that extend into the outside surface;

wherein the dimples are configured in the outer skin and are cordigured
substantially over the outside surface of the helmet cover extending from the front
portion to the top portion, from the top portion to the back portion and from the top
porticn down the two opposing side portions of the heimet cover.

28. The article of any of claims 18 t0 27, wherein the helmet cover further comprises at
least one decoupling feature comprising a profrusion extending from the inner
surface of said helmet cover to reduce a contact-area between the inside surface of
the helmet cover and an outside surface of said helmet

whereby in Use, the decoupling feature allows the helmet cover io-move with
respect {o the helmet.

29. The article claim 28, wherein the protrusion is rounded having a curved outer surface
and comprises a hard plastic.
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30.

31.

32.

33.

34

35.

36.

An article of claim 28, wherein the decoupling feature is a rib that extends across a
portion of the inner surface;

wherein said rib has a length and a width and said length is at least three
fime greater than said width.
An article of claim 28, wherein the decoupling feature is dome shaped having a
rounded outer surface.
The article of claim 28, wherein the top portion, the front portion, the back portion and
the two opposing side porfioris each comprise said af least one decoupling featurs.
The article of claim 18, further comprising a helmet wherein the helmet cover is
configured 1o be detachably attachable to a said helmet.

An article comprising a helmet cover comprising:

a top portion;

two opposing side portions that extend down from said top portion;

a front portion;

a back portion;

an outer skin configured on an cutside surface consisting of a hard plasiic;

an impact deflection feature configured in the outer skin and are over at
least a portion of the outside surface of the helmet cover,

an inside surface;

an impact absorbing material configured between the inner surface and
outer skin and attached to the outer skin;

wherein the impact absorbing material is a resilient material that effectively
returns substantially 1o its original shape after being compressed and deformed; and

wherein said helmet cover is substantially dome shaped and extends

substantially over a helmet from the front to the back and down the two opposing
side portions o substantially cover said helmet.
The article of claim 34, wherein the impact deflection feature comprises a plurality of
protrusions extending from the outside surface;

wherein the protrusion are configured in'the outer skin and are configured
substantially over the outside surface of the helmet cover extending from the front
portion to the top portion, from the top portion to the back portion and from the fop
portion down the two opposing side portions of the helmet cover.
The article of claim 34, wherein the impact deflection feature comprises a plurality of
dimples that extend into.the outside surface;
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wherein the dimples are configured in the outer skin and are configured
substantially over the outside surface of the helmet cover extending from the front
portion to the top portion, from the fop portion to the back portion and from the top
portion down the two opposing side portions of the helmet cover.

37. The article comprising a helmet cover of claime 34 {0.38, wherein the helmet cover
further comprises at least one decoupling feature comprising a protrusion extending
from the inner surface of said helmet cover to reduce a contact area between the
inside surface of the helmet cover and an outside surface of said helmet

whereby in use, the decoupling feature aliows the heimet ¢over to move with
respect fo the helmet.

38. The article of claim 37, wherein the protrusion is rounded having a curved outer
surface.

39. An article of claim 35, wherein the decoupling feature is a rib that extends across a
portion of the inner surface;

wherein said rib has a length and a width-and said lengtivis at least three
time greater than said width.

40. The article of ¢laim 37, wherein the atleast one decoupling feature is an integral
decoupling feature comprising a raised portion of an inner skin layer.

41. The article of claim 37, wherein the top portion, the front portion, the back portion and
the two opposing side portions each comprise said at least one decoupling feature.

42, The article of claim 34, further comprising a helmet wherein the helmet cover is
configured 1o be detachably attachable to a said helmet.

43. An article comprising @ helmet cover comprising:

a top portion;

two opposing side portions that extend down from said top portion;

a front portion;

a back portion;

an outer skin configured on an outside surface;

an inside surface;

an impact absorbing material configured between the inner surfece and
outer the outer skin and attached to the otiter skin;

wherein the impact absorbing material is a resilient foam that effectively
returns substantially to its original shape after being compressed and deformed;

wherein the outer skin is a harder material than said impact absorhing
material;
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at plurality of decoupling features comprising a protrusion extending from the
inner surface of said helmet cover 1o reduce a contact area between the inside
surface of the helmet cover and an outside surface of said helmet
whereby in use, the decoupling feature allows the helmet cover o move with
respect to the helmet;
wherein said helmet cover is substantially dome shaped and extends
substantially over a heimet from the front to the back and down the two opposing
side portions o substantially cover said helmet.
44, The article of claim 43, wherein the protrusion is rounded having a curved outer
surface.
45. The article of claim 43, wherein the decoupling feature is a rib that extends across a
portion of the inner surface;
wherein said rib has a length and a width and said length is atl least three
time greater than said width.
48, The article of claim 43, wherein the atleast one decoupling feature is an integral
decoupling feature comprising a raised poriion of an inner skin layer.
47. The article of claim 43, wherein the top portion, the front portion, the back portion and
the two opposing side portionis each comprise said at least one decoupling feature.
48. The article of claim 43, further comprising a helmet wherein the helmet cover is
configured {0 be detachably attachable to a said helmet.
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