wo 2017/003930 A1 |1 I} NP0 OO0 O O A R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2017/003930 A1

5 January 2017 (05.01.2017) WIPO|PCT
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
A42B 3/04 (2006.01) A42B 3/08 (2006.01) BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
A41F 3/04 (2006.01) A42B 3/32 (2006.01) DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
A42B 3/00 (2006.01) A42B 7/00 (2006.01) HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
. L KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
(21) International Application Number: MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PCT/US2016/039583 PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
(22) International Filing Date: SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
27 June 2016 (27.06.2016) TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English (84) Designated States (unless otherwise indicated, for every
L. ) kind of regional protection available): ARIPO (BW, GH,
(26) Publication Language: English GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
(30) Priority Data: TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
14/790,389 2 July 2015 (02.07.2015) Us TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(72) Inventor; and LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(71) Applicant : FRANCES, Benton [US/US]; 11 Kendall SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Road, Keene, New Hampshire 03431 (US). GW, KM, ML, MR, NE, SN, TD, TG).
(74) Agent: DAVID, Connaughton; 92 State Street, Suite 200, Published:
Boston, Massachusetts 02109 (US). —  with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
(54) Title: SELF-CLOSING HELMET STRAP

(57) Abstract: A selt-closing helmet strap is contemplated to automat-

ically strap a helmet to a user's head. The self-closing strap may be in
the form of a curved strap configuration with the straps configured to
curve under the user's chin upon application of the helmet. When us-
ing the self closing helmet strap system, a wearer can ensure that the
helmet remains on the head in the event of a fall.



10

15

20

25

30

WO 2017/003930 PCT/US2016/039583

Self-Closing Helmet Strap
BACKGROUND OF THE INVENTION
Field of the Invention

[0001]  The present invention relates generally to head safety systems. More particularly, the
present invention relates to a helmet with a self-closing strap.

Description of Related Art
[0002] Helmets are valuable tools in protecting people engaged in activities where head
trauma is a concern. These helmets must be securely held in place so that they remain on the
head in the event of an accident. Presently, helmets are secured on the head using nylon straps
that clip together under a user’s chin.
[0003] These nylon straps, while inexpensive to create and familiar to users, are often not
strapped together, leaving the helmet unsecured on the head and fully ineffective in the event of
an accident. Further, the helmet straps often slip and become loose. Further still, due to the
extremely high tensile strength of the nylon straps, strangulation is a major risk in the event that
a helmet gets caught on something.
[0004] Therefore, what is needed is a self-closing helmet strap that will ensure that the
helmet is securely held in place upon the user’s head, will maintain its adjustment position
without slipping, and will not cause a danger of strangulation.

SUMMARY OF THE INVENTION

[0005] The subject matter of this application may involve, in some cases, interrelated
products, alternative solutions to a particular problem, and/or a plurality of different uses of a
single system or article.
[0006] In one aspect, a self closing helmet strap is provided. This device comprises a helmet,
left and right front straps connected to the helmet at one end. The straps are pre-formed to wrap
under a chin of a user and mate with each other at the other end. When the ends of the left and
right front straps are mated they form a securement.
[0007] In another aspect, a self closing helmet strap is provided. This device comprises a
helmet, a constant force device connected to the helmet, and a front strap having a first and
second end. The front strap is connected to the strap end of the constant force device at its first

end, and connected to the helmet at its second end.
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[0008] In yet another aspect, a self closing helmet strap is provided. This device comprises a
helmet having a channel running widthwise along its width, a front strap disposed within the
channel, a left and right extending side of the front strap extending from the left and right sides
of the helmet, respectively, and wherein the left extending side is constructed and arranged to
mate with the right extending side to form a securement, and wherein the left extending side and
the right extending side are pre-formed to wrap under a chin of a user.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 provides a perspective view of one embodiment of the self closing helmet strap.

FIG. 2 provides a perspective view of one embodiment of the self closing helmet strap.

FIG. 3 provides a detail view of one embodiment of a self-closing portion of the self
closing helmet strap.

FIG. 4 provides a detail view of one embodiment of a connection of a self closing helmet
strap to a helmet.

FIG. 5 provides a view of one embodiment of a connection between a first strap and a
second strap.

FIG. 6 provides an illustration of one embodiment of a pin of the present invention.

FIG. 7 provides an illustration of an embodiment of a release mechanism of the self
closing helmet strap.

FIG. 8 provides a perspective view of one embodiment of the self closing helmet strap.

FIG. 9 provides a detail view of an embodiment of the connection between the strap and
the helmet.

FIG. 10 provides a perspective view of another embodiment of the present invention.

FIG. 11 provides a cross sectional view of another embodiment of the present invention.

FIG. 12 provides a detail view of an embodiment of the connection between the strap and
the helmet.

FIG. 13 provides a detail view of an embodiment of the connection between the strap and
the helmet.

DETAILED DESCRIPTION

[0009] The detailed description set forth below in connection with the appended drawings is
intended as a description of presently preferred embodiments of the invention and does not

represent the only forms in which the present invention may be constructed and/or utilized. The
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description sets forth the functions and the sequence of steps for constructing and operating the
invention in connection with the illustrated embodiments.

[0010]  Generally, the present invention concerns a helmet strap device that is capable of
automatically self-closing. This self-closing may be achieved in a number of ways, including but
not limited to utilizing memory material to return the straps to a closed position; utilizing a
constant force spring to bring a strap from an open to closed position, or utilizing a torsion spring
to bring the straps from an open to closed position. The present invention further may meet all
applicable safety standards set forth in 16 C.F.R. 1203.

[0011]  The helmet strap device of the present invention may apply to any type of helmet for
any use. For example, the present invention may apply to straps on helmets for bicycles,
skateboard, inline skating, skiing/snowboarding, motorcycling, car racing, football, hockey,
lacrosse, dirt biking, snowmobiles, rock climbing, and skydiving, among others.

[0012]  In one aspect a helmet strap is configured to self-close automatically by utilizing two
straps, one on each side of the helmet. The two straps may be pre-formed to curve under a user’s
chin. To put on or remove the helmet, the user may deform the straps to an open position. Once
on, the user may release the straps, allowing them to return to their pre-formed closed position
under the user’s chin.

[0013] In one embodiment, the straps may be a composite material of a metal surrounded by
a plastic. The metal may be any metal with a yield strength high enough to be repeatedly
deformed when the strap is moved from a closed to open position. The plastic may be any
flexible plastic material that provides comfort, padding, and protection to the user. In one
embodiment, the high yield-strength metal is spring steel, and the plastic is a 60 durometer
polyurethane with a thickness of 0.008 inches.

[0014]  The term “high yield-strength” is defined to refer to a yield-strength sufficient to
withstand multiple deformations when the strap is moved from a closed to open position. This
yield-strength may be a material with yield-strength greater than 50 ksi, and generally may be a
material with a yield-strength between 40 and 80 ksi.

[0015]  In another embodiment, the straps may be formed of a high yield strength plastic.
[0016] In still another embodiment the straps may be formed of a high yield strength metal.



10

15

20

25

30

WO 2017/003930 PCT/US2016/039583

[0017]  In another embodiment, two y-shaped straps are contemplated. This embodiment
allows a single construction of the strap with two points connected to a helmet. Preferably, the
split of the y portion defines a region large enough to accommodate a user’s ear.

[0018] In another embodiment, the two straps may connect to the helmet by the strap being
molded as one long strip. The strip may be threaded through a channel defined by the helmet
allowing the straps to protrude from the helmet. The strap ends may be constructed and arranged
to mate with each other under the user’s chin. Further, the strap may be split in two and may run
through two channels of the helmet.

[0019]  In a further embodiment, a second strap may be molded as one long strip. This second
strap may be threaded through a second channel defined by the helmet and may have ends of the
second strap protruding through the helmet. These straps may be constructed and arranged to
connect to the first strap.

[0020] In yet another embodiment, four straps are contemplated, a left and right front strap,
and a left and right rear strap. The left and right front straps are constructed and arranged to
connect to a helmet at a first end and to mate to each other under the user’s chin at a second end.
The left rear strap is constructed to connect to the left front strap at a proximal end and to
connect to the helmet behind an ear of the user at a distal end. The right rear strap is constructed
to connect to the right front strap at a proximal end and to connect to the helmet behind an ear of
the user at a distal end.

[0021]  The front straps may be constructed to mate with each other at their ends to secure the
helmet to the user’s head. Preferably the front straps may automatically mate with each other.
Any structure that allows a mating of the front straps is sufficient. The mating structure may be
in the form of interlocking mating features molded into the material of the straps, or may be
attached as a separate element. When the straps are mated in this fashion, they form a securement
which acts as a single connection between the helmet and the user’s head.

[0022] In another embodiment, the front straps may curl under a user’s chin without mating.
This embodiment may operate by securing the helmet to the user’s head by the force exerted
between the straps and the user’s chin.

[0023] In a further embodiment, the mating of the front straps may be achieved by the front
straps having a series of ramped ridges. The ramped ridges may be molded into the material of

the strap, and are formed such that they can slide over each other to a mating position at portions
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of the straps constructed to wrap under the user’s chin. The ramped ridges may have a shallow
slope angle in the direction of closing, and vertical or backwardly sloping faces in the direction
of opening. Therefore, the ridges may easily slide closed, but when the ridges of the first and
second front straps are in a mated position, they oppose opening forces until the straps are
intentionally separated.

[0024] In a further embodiment, the first front strap may have a rib protruding at its center
and running along its length. The second front strap may have a groove depression at its center
and running along its length, this groove is constructed to mate with the protruding rib of the first
front strap. This construction serves to prevent the first and second front straps from sliding
laterally and disengaging the straps.

[0025] In another embodiment, the first and second front straps may be configured to mate
together by the use of magnets.

[0026] In yet another embodiment, the first and second front straps may be configured to
mate together by the use of a protrusion with a flanged head molded into the first front strap and
an aperture formed by the second front strap. The flanged head of the protrusion of the first front
strap may be formed to be flexible enough to fit through the aperture in a securing direction, but
rigid enough to not be unintentionally disengaged from the aperture in an unsecuring direction.
[0027] In still another embodiment, the first and second front straps may be configured to
mate together by the use of Velcro®.

[0028] The helmet straps may be connected to the helmet in any way that provides secure
attachment. For example, in one embodiment, the straps may be integrally molded with the
helmet material, forming a one piece helmet and strap construction. In another embodiment, the
straps may be connected by a hinge device which may further include a torsion spring. In another
embodiment this connection may be by way of molded pins. The molded pins being constructed
to pass between an aperture of the helmet and an aperture of a strap. Alternatively, the molded
pins could extend from and be integral with a surface of either the helmet or the strap, and could
pass through an aperture in the strap or helmet, respectively.

[0029] In one embodiment, the pins may be constructed of a flexible plastic. The pins may
further comprise a large flanged head. The flanged head is designed to fit through mating
apertures in the helmet and strap, an aperture in the helmet or an aperture in the strap. The pin

head may be positioned on one or both end portions of the pin. The pins thus formed can be



10

15

20

25

30

WO 2017/003930 PCT/US2016/039583

securely attached by temporarily deforming the flanged heads to pass the pin head and the pin
through an aperture. Once the flanged head passes through the aperture or apertures it returns to
its open position and prevents unintentional removal of the pin. Such a structure ensures that
once an adjustment position of the straps is chosen, it will remain in that adjusted position until
intentionally changed.

[0030] Preferably, the straps may be adjustable in length. In one embodiment, the straps may
have a plurality of apertures formed along their lengths. These apertures may all be sized to mate
with the pin used to connect the straps to the helmet. This configuration allows the straps to be
adjusted to receive a wide variety of user head sizes.

[0031]  In another embodiment, the helmet may have a plurality of apertures formed along its
surface, sized to mate with the pin used to connect the straps to the helmet. In this embodiment
the strap may be positioned to mate with varying apertures along the helmet via the pin, thereby
allowing the straps to be adjusted to receive a wide variety of user head sizes.

[0032] The embodiments noted above may further comprise a traditional nylon web portion,
disposed between a connection pin region and a pre-formed strap region. The nylon strap may be
connected to the aforementioned regions by, for example, a heat welding process.

[0033] In another embodiment, the straps may be formed from multiple portions, such as a
chin portion, a central portion and a helmet portion. Each of these portions may be joined
together. In one embodiment the joining may be achieved by a pin fitting through apertures in
the portions. In this embodiment, the portions may have a plurality of apertures sized to receive
the pin, the pin may join two portions by passing through an aperture in each portion. This
embodiment allows the portions to be joined together at various points, allowing for length
adjustment of the straps.

[0034] The self-closing helmet strap may further comprise a release mechanism. The release
mechanism is a structural feature constructed and arranged to allow a release of the straps at a
designated tensile force between the helmet and the straps. In one embodiment, the release
mechanism may release the securement. In another embodiment, the release mechanism may
release the straps from the helmet. In yet another embodiment, the release mechanism may be
positioned on one or both of the straps, to allow one or both of the straps to break away.

[0035] Preferably the release mechanism is positioned somewhere along the securement

formed by the mating of the left and right front straps. For example, the release mechanism may
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be located on the left front strap, the right front strap, at the connection point of either or both
straps on the helmet, at the mating location of the second ends of the left and right front straps, or
on a pin that may be used to connect different portions of the strap together. The designated
tensile force required to trigger the release mechanism may vary depending on the size and
weight of the user. In one embodiment, the release mechanism may be configured to release at a
tensile force on the straps of 160 Newtons.

[0036] In one embodiment, this release mechanism may be incorporated into the pins used to
join together the strap portions, the pins used to connect the helmet and the straps, or both. The
release mechanism may involve a narrowed section near the center of the length of the pin
corresponding to a given shearing force. Therefore, when a particular tensile force is applied to
the strap, the pin, which is perpendicular to the strap, will break away, releasing the straps from
the helmet.

[0037] In another embodiment there may be four pins joining together various parts of a first
and second front strap and a first and second rear strap, each pin may be constructed and
arranged to release at a shearing force of 40 Newtons.

[0038] In yet another embodiment, the release mechanism may be configured by structuring
the flanged head of the pin to pull through its mating hole at a given force.

[0039] In still another embodiment the release mechanism can be designed into the straps.
For example, a narrowed portion of the strap could be constructed and arranged to release upon a
given tensile force.

[0040] It should be noted that the release mechanism also may be incorporated into a
traditional helmet strap. For example, one embodiment involves a traditional latching device
designed to give way at a designated tensile force. The device could comprise a narrowed section
of material that would release at a given force. In another embodiment the device could be a
different material than the traditional helmet strap that is designed to release at a given tensile
force.

[0041] In another aspect a helmet strap is configured to self-close automatically by attaching
a constant force device between a helmet and a strap. The constant force device capable of
applying a constant force to the helmet strap.

[0042] In one embodiment, the constant force device is a constant force spring enclosed

within a housing. In this embodiment, the strap utilizes a partially unwound section of constant
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force spring to aid in holding the straps in a closed position. A rolled portion of the constant
force spring is attached to the helmet by a rod, about which the spring may roll or unroll as
required. Thus the strap is automatically moved from an open to closed position by the force of
the constant force spring which automatically rolls around the rod to return the spring and the
strap to its original closed position. The force required to unroll the constant force spring may be
any force that allows a child to extend the spring, but that also has enough force to retract the
spring against the weight of the strap. In one embodiment, the constant force spring may have a
maximum travel of 30 mm.

[0043] In another embodiment, two constant force springs are employed. One constant force
spring on a first connection between the strap and the helmet, and another constant force spring
on a second connection between the strap and the helmet.

[0044] In another embodiment, the helmet strap may have one constant force spring attached
to the helmet at its two ends. A first spring end that may roll and unroll around a rod attached to
the helmet. A second spring end is directly connected to the helmet. A center portion of the
spring may be passed through an elastomer material and is positioned under the user’s chin for
enhanced comfort and safety. To put on or remove the helmet, the user may grasp the strap and
pull it away from their chin. The strap thus configured automatically returns to a closed position
by the constant tightening force on the strap caused by the constant force spring.

[0045] In a further embodiment, the present aspect may further include a left rear strap and a
right rear strap. The left rear strap may be designed to connect to the front strap at a proximal
end, and to connect to the helmet at a distal end. The right rear strap may be designed to connect
to the front strap at a proximal end, and to connect to the helmet at a distal end.

[0046] The strap thus configured may be adjustable by way of the flexibility of the constant
force spring. In one embodiment, further adjustability may be achieved by way of a spacer or
spacers. The spacer or spacers may be removably clipped or otherwise attached to the sides of
the constant force spring. The spacer or spacers serve to adjust the strap to the individual user’s
chin, thereby preventing a constant pull on the user’s chin during use. In another embodiment,
the spacer or spacers may be removably clipped or otherwise attached to the strap.

[0047] In another embodiment, the strap may be attached to a female buckle member. The
female buckle member may be constructed and arranged to mate with a male buckle member to

secure the strap to the helmet. The constant force device is positioned to apply force between the
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helmet and the female buckle member, thus pulling the female buckle member into a mating
position with the male buckle member. Therefore, the helmet strap is automatically closed by the
force of the constant force device bringing the male buckle member and the female buckle
member into a mating position. To remove the helmet, a user must release the female buckle
member, separate it from the male buckle member, and pull the female buckle member away
from the male buckle member against the force of the constant force device. It should be
understood that buckle configuration may be reversed without straying from the scope of the
invention.

[0048] The strap of this aspect may further have a release mechanism constructed and
arranged to release from the helmet at a designated force. For example, this force may be 160
Newtons. One embodiment of the release mechanism may be the constant force spring itself,
with the spring being designed to unroll at a given tensile force on the helmet strap. Another
embodiment of the release mechanism may be a shearing pin that attaches the strap to the
helmet. This pin may be designed to release at a designated shear force. In still another
embodiment, the release mechanism may be a narrowed region along the strap that is constructed
and arranged to break away at a particular tensile force. In yet another embodiment, the rod may
be constructed to break away and release the strap at a designated shearing force.

[0049] At least one of the helmet strap or straps may further have an annoyance element. The
annoyance element is configured to cause annoyance when the helmet strap is in an unsecured
position, and not cause annoyance when the helmet strap is in a secured position.

[0050] In one embodiment, the annoyance element may be constructed as a flexible
protrusion on a portion of one of the straps located under the user’s chin. Preferably this
embodiment is molded to a strap to prevent it from being detached or broken. This protrusion
may stick up and cause discomfort to the user’s chin or neck until it is flexed downwardly and
secured to a receiver on the other strap. The receiver may be in the form of a buckle, button,
snap, or Velcro®, among other examples.

[0051]  In another embodiment, a strap may be pre-formed to both curl under a user’s chin
and to further curl upwardly such that it causes discomfort to the user until mated with an

opposing strap under the user’s chin.
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[0052] In yet another embodiment, the ramped ridges of the front straps may have the
additional effect of being an annoyance element when not mated together. This embodiment
involves ramped ridges that are particularly sharp, and formed of rigid material.

[0053] In still another embodiment, the annoyance element may be an electronic device such
as a beeper or buzzer. For example, an electronic beeper could beep in an annoying fashion until
the straps were secured.

[0054] Turning now to Fig. 1 one embodiment of the self closing helmet strap is shown. A
helmet 105 is secured upon a user’s head by a front strap 101 and a rear strap 102. The front
strap 101 and rear strap 102 pass through channels formed by the body of the helmet 105 with
portions extending out of each side of the helmet 105. The front strap 101 is secured to the user’s
head by the mating of an upper set of ramped ridges 114 of the front strap 101 and a lower set of
ramped ridges 106 on the front strap 101. Each set of ramped ridges 106, 114 is constructed and
arranged to mate with the other set, as shown. The front strap 101 is constructed in a pre-formed
shape to conform under the user’s chin. Preferably, the front strap 101 is constructed of a
material with a high yield strength such as spring steel surrounded by a plastic.

[0055] The front strap 101 and rear strap 102 include a plurality of adjustment apertures 108
which allow for connection and adjustment of the front strap 101 and rear strap 102. The front
strap 101 and rear strap 102 are connected by a pin 104 which is constructed and arranged to
pass through an adjustment aperture 108 in the front strap 101 when aligned with an adjustment
aperture 108 in the rear strap 102. The pin 104 has flanged heads. These flanged heads extend
from the body of the pin and are capable of deformation when pushed through the adjustment
apertures 108.

[0056] The helmet 105 further includes helmet apertures 107 that are sized to receive a pin
104. The helmet apertures are designed to align with an adjustment aperture 108 of the front
strap 101 or rear strap 102, at which point a pin 104 may be inserted through a helmet aperture
107 and an adjustment aperture 108 in order to secure the front strap 101 to the helmet 105 and
the rear strap 102 to the helmet 105.

[0057] Fig. 2 shows another embodiment of the self closing helmet strap. In this
embodiment, four straps are contemplated. A left front strap 201, a right front strap 212, a left
rear strap 202, and a right rear strap (not shown). The left front strap 201 and right front strap

212 are shown in an opened position. The straps are connected to the helmet 105 by pins 104
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running through a helmet aperture 107 of the helmet 105 and an adjustment aperture 108 of a
strap.

[0058]  The left front strap 201 and the left rear strap 202 connect to one another by the
alignment of adjustment apertures 108 of each strap. Once aligned a pin 104 runs through the
adjustment apertures 108 and thereby connects the left front strap 201 and left rear strap 202.
[0059] The left front strap 201 and right front strap 212 of the illustrated embodiment are
shown in an opened position. The left front strap 201 has a plurality of upper ramped ridges 114,
as well as a lengthwise ridge 311. The right front strap 212 has a plurality of lower ramped
ridges 106, as well as a lengthwise groove 310.

[0060] Fig. 3 shows a detail view of one embodiment of the left front strap 201 and right
front strap 212 of the present invention. The lower ramped ridges 106 and the upper ramped
ridges 114 have a shallow slope angle in the direction of closing and mating of the straps.
Further, the lower ramped ridges 106 and upper ramped ridges 114 have backwardly sloping
faces in the direction of opening which oppose opening forces until the straps are intentionally
separated.

[0061]  Further, the right front strap 212 has a lengthwise ridge 311 which extends as a
protrusion past the ramped ridges 114 along the length of the right front strap 212. The left front
strap 201 has a lengthwise groove 310 depressed below the ramped ridges 106 along the length
of the left front strap 201. The lengthwise ridge 311 is constructed and arranged to mate with the
lengthwise groove 310 to prevent lateral separation of the straps when in a mated position.
Preferably the edges of the lengthwise ridge 311 are curved to facilitate its mating with the
lengthwise groove 310.

[0062] Fig. 4 is a detail view of a connection between the helmet 105 and the left front strap
201. The pin 104 can be seen to be positioned within the helmet aperture 107 and the adjustment
aperture 108, thereby securing the two elements together. The pin 104 is provided with flanged
heads 401. These flanged heads extend beyond the helmet aperture 107 and adjustment aperture
108. Further, the pin 104 has a narrowed region 402.

[0063] Fig. 5 shows a detail view of an embodiment of a connection between a first strap 501
and a second strap 506. The first strap 501 can be seen constructed of nylon webbing. This nylon
webbing is fused to a first strap adjustment device 503 at a fusion point 502. The adjustment

device 503 is a portion of the strap that has a plurality of apertures 508 configured to receive a
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pin 104. Further, the second strap 506, made of nylon webbing, is similarly fused to a second
strap adjustment region 507 by a fused region 502. The second strap adjustment region has a
plurality of apertures 508 configured to mate with a pin 104. When an aperture 508 of the second
strap 506 and an aperture 508 of the first strap 501 are aligned, a pin 104 may be disposed
between the apertures.

[0064] Fig. 6 shows an embodiment of a pin of the present invention. The pin has a flanged
head 601 that serves as a base for the pin. Extending from a lower surface of the flanged head
601 are two arms 602. These arms end with outwardly fanged protrusions 603, having angled
outer faces. The angled outer faces allow for the pin to be inserted into an aperture by the arms
602 flexing under the inward force caused by pressing the pin into an aperture with a diameter
less than the distance between the outer portion of each outwardly flanged protrusion 603. Once
the pin is inserted into an aperture, the arms 602 relax and the outwardly flanged protrusions 603
prevent the pin from being unintentionally removed.

[0065] Fig. 7 shows an embodiment of a release mechanism of the present invention. The
first strap 501 is fused to an attachment device 503 by a fused region 502. The attachment device
503 has a plurality of apertures 508. The attachment device 503 further has a narrowed region
505 which is constructed to be narrow enough to break away at a designated tensile force.
[0066] Fig. 8 shows another embodiment of the self closing helmet strap. A helmet 105 can
be seen secured on a user’s head. The front strap 701 runs under the chin of the user. The rear
strap 102 attaches to the front strap 701 at a first end and attaches to the helmet behind the ear of
the user at a second end. In this embodiment, the front strap 701 includes a constant force spring
703 attached to the strap 701 at a first end and rolled around a rod 704 located within the helmet
105 at a second end. The strap further includes spacers 706 which are removably clipped to the
front strap 701.

[0067] Fig. 9 shows a detail view of another embodiment of the connection between the strap
and the helmet. A male buckle member 802 is attached to the helmet 105. Within the helmet 105
in line with the male buckle member 802 is a rod 704. The rod 704 is constructed to have a
constant force spring 703 wrapped about it. The constant force spring 701 is connected to the
female buckle member 803, and the female buckle member 803 is attached to the strap 701. The

female buckle member 803 is constructed and arranged to mate with the male buckle member
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802. Therefore, a constant closing force is applied to the female buckle member 803, urging it to
a closed and secured position by the constant force spring 703.

[0068] Turning to Figs. 10- 13, another embodiment of the present invention is provided.
This embodiment provides a self-closing helmet strap that utilizes the presence or lack of a
user’s head within the interior cavity defined by the helmet. As seen in Fig. 10, the helmet 100 is
positioned on a head of the user. As such, helmet strap, having front portion 106 and rear portion
102, are in a closed position securing the helmet to the user’s head by wrapping under the user’s
chin. Strap 106, 102 is connected to the helmet by rotatable connection to base 103, which is in
turn connected to helmet 100. Base 103 may be connected to the helmet in any manner, whether
removable, permanent, or integrated into the helmet. The strap 106, 102 are connected to the
base 103 by bar 104 and 105 via connector 107. The bar 104, 105 is a single element in this
embodiment, however may be a two elements in other embodiments. This bar 104,105 allows
rotation of strap 106, 102 relative to base 103, and as such, allows rotation of the strap into a
closed position as shown in Fig. 10, to an open position. Apertures 108 on strap 106, 102 are
used in conjunction with pins 107 to adjust the strap up and down, B, and in a rotational
direction, A, around the user’s ear to fit the strap to the user’s head.

[0069] Figs 11 and 12 provide a cross sectional view and cutaway view, respectively,
showing the helmet, and helmet strap system in the closed, and open (broken lines) position.
Paddles 121 connect to the straps 102 on each side of helmet 100. The paddles 121 are
positioned within the cavity of the helmet. When a head of a user is within the cavity, the paddles
121 are urged against the edge of the helmet interior. When the user’s head is removed, the
paddles 121 are urged downward, extending into the cavity defined by the helmet 100. In this
position, the connected strap 102, by virtue of their connection to paddle 121 open away from the
face of the user, to an open position. When the user again puts their head into the helmet, the
paddles 121 will be pushed against the interior of the helmet 100 again, thus closing straps 102
about the user’s head.

[0070] Fig. 13 provides a cutaway detail view of an embodiment of a closure and locking
mechanism that retains the straps 102 in place. In this view, axle 132 is rotatable within base
103, while not shown, this axle 132 connects through bars 104 and 105 to the helmet strap
forming a hinge mechanism for hinged attachment of straps 102 to the helmet 100. Axle 132 has

a plurality of teeth 133. These teeth 133 are configured to operate as a locking mechanism,
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particularly a ratcheted device by interfacing with protrusion 134, such that the axle 132 may be
rotatable in one direction (shown here as clockwise), but is prevented from rotating in the
opposite direction by the protrusion 134. As such, when the helmet is put on the user’s head, the
interfacing teeth allow the straps to close, and prevent its opening unless a release mechanism,
shown here as a tab 131 is lifted up by the user, thereby releasing protrusion 134 from interfacing
with teeth 133.

[0071]  While several variations of the present invention have been illustrated by way of
example in preferred or particular embodiments, it is apparent that further embodiments could be
developed within the spirit and scope of the present invention, or the inventive concept thereof.
However, it is to be expressly understood that such modifications and adaptations are within the
spirit and scope of the present invention, and are inclusive, but not limited to the following

appended claims as set forth.
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CLAIMS

What is claimed is:

1.

A self-closing helmet strap assembly comprising:
a helmet;
a left strap attached to the helmet and hingedly movable relative to the helmet;
a right strap attached to the helmet and hingedly movable relative to the helmet;
a left paddle attached to the left strap, the left paddle capable of extending into a cavity
defined by the helmet, a movement of the left paddle causing a movement of the left
strap;
a right paddle attached to the right strap, the right paddle capable of extending into the
cavity defined by the helmet, a movement of the right paddle causing a movement of the
right strap;
wherein the left strap and right strap are movable between a first closed position when the
left and right paddles are urged against the helmet interior surface, and a second open
position when the left and right paddles are extended into the cavity defined by the

helmet.

The self-closing helmet strap assembly of claim 1 wherein the left and right straps are biased
in the first closed position.

The self-closing helmet strap assembly of claim 1 wherein the left and right straps are biased
in the second open position.

The self-closing helmet strap assembly of claim 1 wherein each of the left strap and right
strap are curved to wrap under a chin of a helmet user when in the first closed position.

The self-closing helmet strap assembly of claim 1 wherein the left strap and right strap are
hingedly connected to the helmet by a left and right hinged mechanism.

The self-closing helmet strap assembly of claim 5 wherein the hinged connection to the strap

contains a locking mechanism.
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The self-closing helmet strap assembly of claim 6 wherein the locking mechanism is a
ratcheted device allowing movement of the hinged connection in a closing direction while
not allowing movement in an opening direction.

The self-closing helmet strap assembly of claim 7 further comprising a release mechanism in
communication with the ratcheted device which when actuated allows movement of the
hinged connection in the opening direction.

The self-closing helmet strap assembly of claim 6 wherein the left strap is removably
attached to the left hinged mechanism, and wherein the right strap is removably attached to
the right hinged mechanism.

The self-closing helmet strap assembly of claim 1 further comprising a body attached to the
helmet, the left and right strap hingedly connected to the body.

. The self-closing helmet strap assembly of claim 10 wherein the body is fixedly attached to

the helmet.
The self-closing helmet strap assembly of claim 10 wherein the body is integrated into the
helmet.
The self-closing helmet strap assembly of claim 1 wherein the left and right strap each
comprise a plurality of adjustment apertures, the left and right strap each attachable to the
helmet through at least one of the adjustment apertures.
A method of operation of the self-closing helmet strap assembly of claim 1 comprising the
steps of:
drawing the left strap and right strap to the second open position by a user, the paddles
being extended into the cavity defined by the helmet; and
placing the helmet on the head of a user, the placing comprising the step of urging the left
and right paddle against the interior surface of the helmet, thereby bringing the left and
right strap to the first closed position.
A method of operation of the self-closing helmet strap assembly of claim 1 comprising the
step of removing the helmet from a head of a user, the removing comprising the step of
drawing the left and right strap away from each other, the drawing causing the paddles to

extend into the cavity of the helmet, lifting the helmet off of the head of the user.
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