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A PROTECTIVE HELMET

FIELD OF THE INVENTION

[0001] The present invention relates to protective helmets. Embodiments of the invention
have been primarily developed to provide a protective helmet that is reliably secured to a

wearer’'s head, but conveniently removable in an emergency situation.

BACKGROUND

[0002] Any discussion of the prior art throughout the specification should in no way be
considered as an admission that such prior art is widely known or forms part of common

general knowledge in the field.

[0003] Known protective helmets typically consist of a protective shell that is secured to a
user's head by way of a chinstrap. Known chinstrap systems used in conventional helmets
are by no means ideal. For example: the helmet is susceptible, during an impact, to being
moved out of the intended alignment with the head. This misalignment is known to increase
the risk of injury of the user — for example if the temple region is exposed. In addition,
chinstraps are known to break. This results in further adverse positioning - or indeed
inadvertent compete removal of the helmet.

[0004] One approach for avoiding complications associated with chinstraps is to use a
rear-opening helmet design, such as that disclosed in PCT/AU2006/001770. Such a helmet
includes a front shell a rear shell moveable with respect to the front shell to provide an open
configuration for receiving within the helmet or removing from the helmet a head; and a
closed configuration wherein the rear shell is releasably lockingly engaged to the front shell
for securely containing the head within the helmet.

SUMMARY OF THE INVENTION

[0005] Embodiments of the present invention have been developed to overcome or
ameliorate various disadvantages of the prior art, or to provide a useful alternative.
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[0006] One embodiment provides a protective helmet including:

[0007] afront shell; and

[0008] a rear shell hingedly movable with respect to the front shell to provide:

[0009] an open configuration in which the helmet is able to be placed on a user’s head or

removed from the user’s head; and

[0010] a closed configuration wherein the rear shell is releasably lockingly engaged to the
front shell for securely containing the head within the helmet;

[0011]  a multiple point locking system including:

[0012] an upper dorsal connection for hingedly connecting the rear shell to front shell,
thereby to enable movement between the closed configuration and the open configuration.

[0013] one or more lower side connections for releasably locking the front shell to the rear
shell thereby to selectively lock the helmet in the closed configuration; and

[0014] an emergency release mechanism configured to simultaneously release the hinge
and unlock the lower side connections such that the rear shell is removable from the front
shell.

[0015]  One embodiment provides a protective helmet including:

[0016] a front shell having a primary vision aperture formed therein; and

[0017]  arear shell hingedly movable with respect to the front shell to provide:

[0018] an open configuration in which the helmet is able to be placed on a user's head or

removed from the user’s head; and
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[0019] a closed configuration wherein the rear shell is releasably lockingly engaged to the
front shell;

[0020] a protective cage assembly including a protective cage that overlies the primary

vision aperture; and

[0021] a protective cage mounting assembly formed of resilient material, the protective
cage mounting assembly being mounted intermediate the protective cage assembly and the
front shell such that the resilient material allow limited damped movement of the protective
cage assembly with respect to the front shell.

[0022] One embodiment provides a protective helmet including:

[0023] a front shell having a primary vision aperture formed therein; and

[0024] a rear shell hingedly movable with respect to the front shell to provide:

[0025] an open configuration in which the helmet is able to be placed on a user’s head or

removed from the user’s head; and

[0026] a closed configuration wherein the rear shell is releasably lockingly engaged to the
front shell;

[0027] wherein the front shell includes a first edge complimentarily engageable with a

second edge on the rear shell;

[0028] wherein the first and second edges include respective complimentary inter-
engaging locating formations extending substantially along the length of the edges, these
locating formations being mutually locatingly engaged when the helmet is in the closed
configuration to substantially transversely locate the front shell with respect to the rear shell;

[0029] wherein the complementary locating formations and shells are configured such
that, when progressing the helmet from the open configuration to the closed configuration,
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there is continuous progressive engagement the locating formations of the front shell and the
locating formations of the rear shell.

[0030] One embodiment provides a protective helmet including:

[0031] afront shell; and

[0032] a rear shell hingedly movable with respect to the front shell to provide:

[0033] an open configuration in which the helmet is able to be placed on a user's head or

removed from the user’s head; and

[0034] a closed configuration wherein the rear shell is releasably lockingly engaged to the
front shell for securely containing the head within the helmet;

[0035] a multiple point locking system including:

[0036] an upper dorsal connection for hingedly connecting the rear shell to front shell,
thereby to enable movement between the closed configuration and the open configuration.

[0037] one or more lower side connections for releasably locking the front shell to the rear
shell thereby to selectively lock the helmet in the closed configuration; and

[0038] an emergency release mechanism adjacent the upper dorsal connection
configured to simultaneously release the lower side connections such that, following removal
of a hinge pin that provides the hinged connection between the front and rear shells, the rear
shell is removable from the front shell.

[0039] Reference throughout this specification to “one embodiment”, “some embodiments”
or “an embodiment” means that a particular feature, structure or characteristic described in
connection with the embodiment is included in at least one embodiment of the present
invention. Thus, appearances of the phrases “in one embodiment”, “in some embodiments”
or “in an embodiment” in various places throughout this specification are not necessarily all

referring to the same embodiment, but may. Furthermore, the particular features, structures
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or characteristics may be combined in any suitable manner, as would be apparent to one of

ordinary skill in the art from this disclosure, in one or more embodiments.

[0040] As used herein, unless otherwise specified the use of the ordinal adjectives "first",
"second", "third", etc., to describe a common object, merely indicate that different instances
of like objects are being referred to, and are not intended to imply that the objects so
described must be in a given sequence, either temporally, spatially, in ranking, or in any

other manner.

[0041] In the claims below and the description herein, any one of the terms comprising,
comprised of or which comprises is an open term that means including at least the
elements/features that follow, but not excluding others. Thus, the term comprising, when
used in the claims, should not be interpreted as being limitative to the means or elements or
steps listed thereafter. For example, the scope of the expression a device comprising A and
B should not be limited to devices consisting only of elements A and B. Any one of the terms
including or which includes or that includes as used herein is also an open term that also
means including at least the elements/features that follow the term, but not excluding others.

Thus, including is synonymous with and means comprising.

BRIEF DESCRIPTION OF THE DRAWINGS

[0042] Embodiments will now be described, by way of example only, with reference to the

accompanying drawings in which:

[0043] FIG. 1 illustrates a helmet according to one embodiment, shown in side view with
rear shell disconnected from front shell.

[0044] FIG. 2 illustrates a helmet according to one embodiment, shown from below.

[0045] FIG. 3A illustrates a helmet according to one embodiment, shown from below with
various components of a hinge assembly separated.

[0046] FIG. 3B illustrates a helmet according to one embodiment, shown from above with
various components of a hinge assembly separated.
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[0047] FIG. 4 illustrates hinge and release tab components of a helmet according to one

embodiment.

[0048] FIG. 5 illustrates hinge components of a helmet according to one embodiment.

[0049] FIG. 6 illustrates a helmet according to one embodiment, shown in side view with
rear shell disconnected from front shell and a release tab removed.

[0050] FIG. 7 illustrates components of a release tab for a helmet according to one

embodiment.

[0051] FIG. 8 illustrates components of a release tab for a helmet according to one

embodiment.

[0052] FIG. 9 illustrates a helmet according to one embodiment, shown in rear/side view
with rear shell disconnected from front shell.

[0053] FIG. 10 illustrates a helmet according to one embodiment, shown in front/side view

in an open configuration.

[0054] FIG. 11 illustrates a helmet according to one embodiment, shown in front/side view

in a closed configuration.

[0055] FIG. 12 illustrates a helmet according to one embodiment, shown in front/side view

in a closed configuration.

[0056] FIG. 13 illustrates a helmet according to one embodiment, shown in front/side view

in a closed configuration.

[0057] FIG. 14 illustrates a helmet according to one embodiment, shown in bottom/side

view in a closed configuration

[0058] FIG. 15 illustrates a thumb release component for a helmet according to one

embodiment.
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[0067] FIG.
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[0069] FIG.
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[0071] FIG.
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16 illustrates a helmet according to one embodiment, shown in side view.

17 illustrates a helmet according to one embodiment, shown in side view.

18 illustrates a helmet according to one embodiment, shown in side view.

19 illustrates a helmet according to one embodiment, shown in side view.

20 illustrates a helmet according to one embodiment, shown in side view.

21 illustrates a helmet according to one embodiment, shown in side view.

22 illustrates a retaining member according to one embodiment.

23 illustrates a latch according to one embodiment.

24 illustrates a cover/catch according to one embodiment.

25A-C illustrate a front shell EPS liner according to one embodiment.

26A-C illustrate a rear shell EPS liner according to one embodiment.

27 illustrates helmet according to one embodiment, shown as a sectional view

28 to FIG. 35 illustrate embodiments configured for use in sports including

American football.

[0072]

[0073]

[0074]

FIG.

FIG.

FIG.

36 illustrates a helmet according to one embodiment.

37 illustrates a helmet according to one embodiment.

38 to FIG. 46 illustrate an embodiment making use of insert assemblies

thereby to provide for a safety release mechanism.
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[0075] It will be appreciated that, in the different figures, some corresponding features
have been denoted by corresponding reference numerals.

DETAILED DESCRIPTION

[0076] The present disclosure is concerned with technology for protective helmets, with a
particular focus on rear opening full-face helmets. Embodiments are primarily focussed on
an emergency release mechanism for such helmets, which allows the helmet to be
separated into a front and rear shell thereby to facilitate removal from a wearer’'s head with

minimal stress to the neck.

[0077] Rear-opening helmet design is discussed at length in PCT/AU2006/001770, which
is herein incorporated in reference in its entirety. Although the teachings of that document
will generally be regarded as assumed knowledge for the present purposes, a brief overview
of rear opening helmet technology is provided below.

[0078] In overview, the term “rear opening helmet” is used to describe a helmet having a
front shell and a rear shell hingedly movable with respect to the front shell. The movement of
the rear shell with respect to the front shell provides an open configuration in which the
helmet is able to be placed on a user’'s head or removed from the user’'s head, and a closed
configuration wherein the rear shell is releasably lockingly engaged to the front shell for
securely containing the head within the helmet. That is, opening the helmet allows it to be
placed on a head, and once placed on the head the helmet is closed and locked thereby to
secure it to the head. The front and rear shells are configured such that, when in the closed
configuration, the helmet is configured for securely containing the head via a closure
boundary defined by respective edges of the front and rear shells. This is contrasted with
other helmets, which use chin straps or the like as a means for securing the helmet to the
head.

[0079] Various embodiments described herein are directed to a rear opening helmet that
uses a chin cup to allow limited resiliently opposed movement of the jaw upon frontal impact.
Specifically, such a helmet includes a forehead fitting zone on the front shell for engagement
with the forehead region of the head, and a rear fitting zone provided on the rear shell for
engagement with a posterior region of the head. A chin cup fitting zone is provided on an
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adjustable chin cup for cupping and securing the chin region, and with a spacing
intermediate the outer side of the chin cup and the front shell of the helmet thereby to allow
limited resiliently opposed movement of the jaw upon frontal impact. These fitting zones
collectively provide a three zone fitting system for reliably locating the head within the helmet
when worn correctly. Given the rear-opening design, the chin cup is not responsible for

maintaining the helmet on the wearer’s head; that is achieved by closing the helmet.

[0080] Asdiscussed in PCT/AU2006/001770, some embodiments of rear opening helmets
make use of interlocking edges. Unless specifically noted otherwise, all embodiments herein
optionally make use of interlocking edges as described herein, and/or as described in
PCT/AU2006/001770 That is, the front shell includes a first edge complimentarily
engageable with a second edge on the rear shell, the first and second edges include
respective complimentary inter-engaging locating formations extending substantially along
the length of the edges, these locating formations being mutually locatingly engaged when
the helmet is in the closed configuration to substantially transversely locate the front shell
with respect to the rear shell. These locating formations may be defined by a tone-and-
groove arrangement, projection and recess, beaded lip, and so on. Locating formations may
be continuous along the edges, or defined at segmented regions.

[0081] In addition to what is disclosed in PCT/AU2006/001770 (primarily being locating
formations are defined on the helmet shells), embodiments of the present invention optionally
include locating formations defined by inserts that the mounted to helmet shells, and in some
cases via helmet liners. In some embodiments a combination of those approaches is used
(for example the locating formation of one edge being partially defined on an insert and
partially defined by the shell, or one along one edge by the shell and the other edge by an

insert in whole or in part, and so on).

[0082] Furthermore, the present specification provides for some embodiments in the form
of rear-opening helmets wherein the complementary locating formations and shells are
configured such that, when progressing the helmet from the open configuration to the closed
configuration, there is continuous progressive engagement the locating formations of the
front shell and the locating formations of the rear shell. For example, the locating formations
follow each a respective threaded path (for example a partial turn of a thread), thereby to
provided for the continuous progressive engagement. That is, as the helmet is closed, the
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locating formations begin to engage adjacent the dorsal connection (for example a hinged
connection), and progressively engage along the length of the edges to either side of the
hinged connection down to the lower periphery of the helmet (which when in the closed
configuration defines the neck opening). In some cases this is achieved at least in part by
the geometric configuration of the first and second edges (i.e. the “cut-line” between the
shells conbined with the intrinsic three dimensional shape of the shells) and/or at least in part
by the geometric configuration of the locating formations (that is, either or both may be
shaped to provide for the continuous engagement). In some embodiments each of the first
and second edges follow helical threaded paths — preferably defined in three dimensions by
less than one full turn of a helix (that is, using a helix angle as guidance thereby to achieve
an appropriate path).

[0083] The utilisation of progressive continuous engagement is significant in terms of
helmet locking integrity, for example with regard to ensuring that side connectors are
properly aligned each time the helmet is closed.

[0084] As noted, the embodiments discussed herein are primarily focussed on an
emergency release mechanism a rear opening helmets. An embodiment of such an
emergency release mechanism will now be described by reference to FIG. 1 to FIG. 15,
which illustrate an exemplary helmet 1.

[0085] It will be appreciated that numerous design features shown and/or discussed
herein are preferred only, and that core concepts underlying the present technology are
applicable across a wide range of helmets with various modifications and/or alterative
construction approaches. It will also be appreciated that not all helmet components are
illustrated in the drawings. In particular, a number of the drawings show helmet shells
without linings (such as EPS linings) which would be inserted into helmets prior to practical
use. The rationale for their omission is to allow better views of various components formed

on or in the helmet shells. Exemplary EPS linings are shown in FIG. 25A to FIG. 26C.

[0086] Helmet 1 includes a front shell 2 and a rear shell 3. Rear shell 3 is hingedly
movable with respect to front shell 2 to provide an open configuration in which the helmet is
able to be placed on a user's head or removed from the user's head, and a closed

configuration wherein the rear shell is releasably lockingly engaged to the front shell for
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securely containing the head within the helmet. In the case of FIG. 1, the shells are shown
separated from one another.

[0087] Helmet 1 includes a multiple point locking system including an upper dorsal
connection 4 for hingedly connecting rear shell 3 to front shell 2, thereby to enable
movement between the closed configuration and the open configuration. The multiple point
locking system additionally includes a pair of lower side connections 5 (one on each side of
the helmet) for releasably locking the front shell to the rear shell thereby to selectively lock
the helmet in the closed configuration. An emergency release mechanism is configured to
simultaneously release the hinge of dorsal connection 4 and unlock the lower side
connections 5 such that the rear shell 3 is removable from the front shell 2. The term
“simultaneously” should not be read to infer exact time correlation; merely that the one

motion releases both the hinge and lower side connections.

[0088] The emergency release mechanism includes a tab member 10 that is configured to
be manually engaged. Specifically, tab member 10 is presently shaped to assist a user to
insert their finger (or another object) at point 11, and upwardly lever the tab. Tab member 10
is, in normal use, maintained within a tab recess 13 formed in front shell 2. In this manner,
the outer surface of tab 10 sits substantially flush with the outer surface of shell 2. The
underside of recess 13 is designated reference numeral 14. It will be appreciated that, in a
final product, this is concealed by an EPS liner or the like. As discussed further below,
manual manipulation of tab 10 simultaneously releases the hinge of connection 4 and
unlocks the lower side connections 5 such that the rear shell 3 is removable from the front
shell 2. In the present embodiments manually engaging the tab member 10 includes lifting
the tab member.

[0089] In general terms, the ability to quickly release the shells from one another is of
significant value in emergency situations, particularly where there are concerns of spinal
injury. For instance, it provides access to the wearer's mouth and face without having to

move/stress the neck (as would be necessary to remove a conventional full-face helmet).

[0090] In the present embodiments, tab 10 is physically coupled to the hinge of
connection 4 and to side connections 5. Specifically, the tab member is physically coupled to
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the hinge and side connections by a set of cables, the cables being coupled at their
respective proximal ends to the tab member.

[0091] FIG. 2 illustrates cables 15-18 (which may be metallic cables, but do not
necessarily have to be formed of metallic material), which are each connected to tab member
10 at their proximal ends. Cables 15 and 16 are coupled to hinges 26 and 27. In some
embodiments cables 15 and 16 are defined by a common piece of cable, which is
conceptually able to be regarded as two cables interconnected at their respective proximal
ends adjacent connection with tab member 10. Cables 17 and 18 are each coupled at their
distal ends to a respective movable latch member 40 of one of the lower side connections 5.
As discussed further below, manually engaging tab member 10 acts on cables 15-18 thereby
to simultaneously move hinges 27 and 27 and latch members 40, which are connected to the
distal ends of those cables. This has the effect of releasing the front shell from the rear shell.

[0092] FIG. 3A to FIG. 5 provide additional context to the operation of the emergency
release mechanism in terms of hinged connection 4. Hinged connection 4 is effected by a
pair of hinge pins 25 and 26, which pass through hinge apertures 41A and 42A respectively.
Apertures 41A and 41B are formed in hinge 41 and 42, which are part of rear shell 3. The
hinge pins also pass through regions 35A, B and C of shell 2 (although the apertures formed
within shell 2 are not clearly visible in the drawings).

[0093] Cables 15 and 16 are connected to tab member 10 to points 51 and 52
respectively. These cables then pass through a common aperture 53, along respective
channels 54 and 55 and into a splitting member 27. Inside splitting member 27, cables 15
and 16 continue in oppose directions along the axis of the hinge, and axially pass
respectively through coil springs 28 and 29, before terminating at hinge pins 25 and 26. As
shown in FIG. 5, a threaded portion on the end of cable 15 engages with a threaded insert 49
in hinge pin 25, thereby to couple the cable to the pin.

[0094] Springs 28 and 29 resiliently bias hinge pins 25 and 26 though apertures 41A and
42A, thereby to maintain the hinged connection in place. Pulling tab member 10
correspondingly acts on cables 15 and 16, which retract and thereby act against the resilient
bias of springs 28 and 29, and inwardly retracts pins 25 and 26 out of apertures 41A and
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41B, thereby releasing the hinge and allowing arms 42 and 42 to move laterally away from
regions 43 and 44 (thereby allowing separation of the shells).

[0095] FIG. 9 to FIG. 14 provide more detailed views of a lower side connection 5. It will
be appreciated that there are a pair of lower side connections 5, and that these are mirror

images of one another.

[0096] As previously discussed, cables 17 and 18 are each coupled at their distal ends to
a respective movable latch member 40 of one of the lower side connections 5. These cables
are respectively connected to tab member 10 at locations 61 and 62, extend through
respective apertures 65 and 66 in shell 2, and along respective guide channels 65 and 66
formed in underside of recess 13 (which is designated reference numeral 14). The cables
continue in mirror image fashion, with the drawings showing only cable 17. Cable 17 passes
along guide channels 67 and guide channels 68 (see FIG. 14), and through a recess 69
formed at the periphery of connection 5, before terminating at a point of connection with latch
40.

[0097] Latch 40 is rotatable about a pin 70. A spring 72 resiliently biases latch 40 in the
locked configuration. When closing the helmet, the leading edge of latch 40 abuts with a
catch member 71, which rotates latch 40 against the resilient bias, until the helmet is fully
closed at which point catch member 71 moves into a holding position on latch 40, thereby
locking the helmet closed.

[0098] There are presently two means for unlocking latch 40. The first is as part of the
emergency release mechanism. In this regard, it will be appreciated that pulling tab member
10 acts on cable 17 thereby to rotate latch 40 against the resilient bias of spring 72, and
release catch 71 from captivity of latch 40 (hence unlocking lower side connection 5). The
tension in cables 15-18 is configured such that the same degree of “pull” on tab member 40

releases both side connections and the hinge simultaneously.

[0099] The other means for unlocking latch 40 is for normal use, and involves manual
manipulation of a slider 80 on each side of helmet 1. Each slider 80 is connected to latch
member 40 by a cable 81, and is movable along a slider channel 82. It will be appreciated
that sliding slider 80 towards the front of the helmet (i.e. away from latch 40) rotates latch 40
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against the resilient bias of spring 72, and releases catch 71 from captivity of latch 40 (hence
unlocking lower side connection 5). The resilient bias of spring 72 acts to maintain slider 80
at the rear end of slide channel 81 such that by default latch 40 is in the locked position.

[0100] In normal use, a user grasps helmet 1 in the open configuration, places it on
his/her head, and then closes it by rotating the shells 2 and 3 together about the axis of hinge
4. Latches 40 are already in the locked position, and as noted above they engage with catch
member 71 automatically upon closing of the helmet thereby to lock the helmet closed upon
the shells being manipulated to the closed position without a need for additional manual
intervention. To open the helmet, the user places fingers or thumbs on the two sliders 70,
and slides these forward simultaneously, thereby to release latches 40 and allow the helmet
to be opened.

[0101] In some embodiments, rather than providing respective manual opening devices
such as sliders 70 for each side connector, a single manual opening device is provided and
coupled to both. For example, in some embodiments a button is provided on the front shell,
optionally proximal the chin region, this button being coupled to wires that are in turn coupled
to latches 40 thereby to provide for manual simultaneous release of both latches. In some
cases both approaches are implemented.

[0102] As shown in FIG. 13 and 14, the interior of connector 5 is optionally concealed by a
cover 88. In some cases catch member 71 is formed in this cover, as shown in FIG. 24.

[0103] To open the helmet in an emergency situation (for example where the wearer has
been involved in an accident), tab 10 is used. Tab 10 is maintained in a secured position by
a retainer 84, which is rotatably releasable thereby to permit manipulation to the tab member.
In particular, retainer 84 includes a formation 85, into which an object (such as a stick, key,
coin or the like) is inserted to allow rotation of retainer 84. Retainer 84 passes through a
keyhole aperture 86 formed in recess 13, and is keyed such that it is only removable from
aperture 86 when a key-tab 87 is in a predefined orientation. Turning retainer 84 brings key-
tab 87 is in a predefined orientation. To assist in identifying that orientation, a spring (or
other bias) is located under tab member 10 in recess 13, such that the tab member 10 is in
normal use held in a secured position against the force of the resilient bias, and upon
rotational release of the retainer to the predefined orientation the resilient bias releases
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retainer 84 from aperture 86 and presents the tab member in a slightly raised configuration,

suited for manual manipulation of tab member 10 via a finger at location 11.

[0104] In some cases tab member 10 is configures for one-time-use only. That is, whilst it
will be appreciated that the cabling arrangement described herein allows for helmet shells to
be re-connected after detachment of the hinge, there are reasons for which in a practical
environment that may be less than ideal. For example, following a serious accident, there
may be a need to replace the helmet. Various approaches may be used to guarantee or
encourage one-time-use, including the use of a sticker to cover tab member 10 (this sticker
may optionally retain a key for manipulation of retainer 84), a retainer 84 that breaks upon
release, and so on.

[0105] In some cases additional components are integrated into the emergency release
system. For example, there are some applications where a helmet is secured to additional
safety equipment, such as a support board in the case of some racing vehicles. In one
embodiment the front shell is secured to such a board by additional cables coupled to tab
member 10, and releasable from that board sing a similar arrangement to that used in
relation to connectors 5.

[0106] In some cases the safety release mechanism bypasses the dorsal connector, and
the helmet shells are held together at the dorsal connector by a removable hinge. That is,
wires 17 act only on the side connectors, so actuating the safety release only releases the
side connectors. In such embodiments, there are still safety advantages in the sense that
the shells are separable by way of operations at the dorsal region only, albeit a first operation
to remove a hinge pin, and a second operation to pull tab 10 thereby to release the side

connectors.

[0107] The front and rear shells 2 and 3 of helmet 1 include respective first and second
edges, wherein the first and second edges include respective complimentary inter-engaging
locating formations, these locating formations being mutually locatingly engaged when the
helmet is in the closed configuration to substantially transversely locate the front shell with
respect to the rear shell. The locating formations are defined at one or more locations by the
cross-sectional profiles of the first and second edges. Specifically, the rear shell includes
tabs 90 which locate in recesses 91 on the front shell. Various other approaches for
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providing such an interlocking edge are discussed further above, and in
PCT/AU2006/001770, and it will be appreciated that any of those could be substituted into
helmet 1 (or other embodiments described herein).

[0108] FIG. 38 to FIG. 42 illustrate a further embodiment similar in function to that of FIG.
1 to 15, and some (but not all) corresponding features have been designated corresponding
reference numerals. Those skilled in the art will readily recognise many corresponding
features between the embodiments. However, at a general level, FIG. 38 to FIG. 42 relate to
a rear-opening helmet 200 having a front shell 201 and a rear shell 202. These shells are
optionally formed of fibreglass, carbon fibre, composite materials, or the like. Inserts
assemblies are mounted to the shells thereby to provide for locking members, safety release,
and so on. These are formed separately of the helmet shells. There is an upper insert
assembly 203, and two lower insert assemblies 204 (which are mirror images of one
another). Insert assembly 203 is mounted to the front shell. Plate 211 of insert assembly
204 is mounted to the front shell, and plate 212 (which carries catch 71) mounted to the rear
shell. Mounting may be achieved by adhesives, rivets, or the like. Each insert assembly 208
includes a member 208 to which a respective side of an adjustable chin cup is connected.

[0109] FIG. 16 to FIG. 20 illustrate design options for a chin cup to be used in a rear
opening helmet such as helmet 1, which may be used for various embodiments of rear
opening helmets .

[0110] In the case of FIG. 16, a chin cup strap 104 has a cam or gears at the end
connected to the helmet shell. The strap slides through a guide 103, and has a cam or gear
section 100 it its distal end. Section 100 interacts with a geared friction roller cam 101,
thereby to allow the chin cup to move forward and/or backward when the helmet is open, but
lock into position when the helmet is closed subject to the operation of locking hook 102.

[0111]  The example of FIG. 17 includes a windable cable cam 100 at the chin region of
the helmet, which is wound to tighten/loosen a cable 101 which, via a pulley 102, adjusts the
position of chin cup 103. Accordingly, turning cam 100 adjusts helmet fit by adjusting the
chin cup.
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[0112]  FIG. 18 illustrates a helmet including a breathing apparatus integrated into the chin
cup. An air inlet line 120 provides fresh air to a wearer, and a one-way valve 121 in a
breathing mask 122 expels air (for example exhaled air) via an aperture 121A. Side mounts
124 allows mask 122 to move, and a cable 125 combines with a windable tightening
mechanism 126 to allow size adjustment. Chin cup 127 of FIG. 19 uses a similar sizing

arrangement.

[0113] In the case of FIG. 20, a chin cup 140 is size adjustable using a buckle 131, with a
strap being connected to the helmet at a rivet point 132. FIG. 21 illustrates another option
making use of a chin cup 140 that is size adjustable using Velcro portions 143 and 144, with
some elasticity due to an elastic section 142. Again, the strap is connected via a rivet point
141.

[0114] FIG. 27 illustrates a further embodiment having a flexible chin cup 145. This chin
cup is moulded and designed thereby to provide a flexible shock absorbent offset. Industrial
Velcro 146 is used, with one half is mounted on the helmet the other on a chin cup side
extension. A flexible mounting strap 147 screws on to the flexible chin cup side extension.
This allows the chin cup to be adjustable but still mounted to the helmet. A chin cup vent
hole and chin retainer 148 aligns the chin for the fitting point when applying the helmet.
Shaped confront padding 149 is attached to the chin cup. A strap mount- attachment bracket
150 is riveted to the helmet. A shock absorbent- flexible offset 151 allows the chin cup to flex
when force is applied externally to take up some of that force. As shown at 152, moulding is
used to curve side extensions to fit the contour of the inner of the helmet to mount the chin
cup.

[0115]  FIG. 28 to FIG. 35 show further embodiments of a rear opening helmet, configured
primarily for use in American football and other similar activities. These optionally make use
of safety release technology described above, however these embodiments should not be
necessarily restricted to requiring such technology.

[0116] In overview, a rear opening helmet configured for activities such as American
football a front shell 301 having a primary vision aperture formed therein, and a rear shell
302 hingedly movable with respect to the front shell. This provides an open configuration in

which the helmet is able to be placed on a user's head or removed from the user’s head, and
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a closed configuration wherein the rear shell is releasably lockingly engaged to the front
shell. In some cases the front and rear shells are configured such that, when in the closed
configuration, the helmet is configured for securely containing the head via a closure
boundary defined by respective edges of the front and rear shells (that is the helmet cannot
be removed when closed). However, that is not in all cases necessary (take for example the
embodiment of FIG. 29 and FIG. 30).

[0117] A protective cage assembly, including a protective cage 303, overlies the primary
vision aperture. A protective cage mounting assembly is provided, this being formed of
resilient material. The protective cage mounting assembly is mounted intermediate the
protective cage assembly and the front shell such that the resilient material allow limited
damped movement of the protective cage assembly with respect to the front shell. By way of
this mounting assembly, the protective cage is connected to the front shell via a form of
shock absorber system. This allows some resilient movement of the chin guard with respect

to the helmet shell.

[0118] The shock absorber system may include the use of resilient materials (such as
rubber), these resilient materials coupling the cage (which is presently titanium, but may be
formed of other materials) to the helmet shell. For example, in the illustrated embodiment a
recess is formed in the main shell, and this recess is used to house a resilient material such
as rubber or polyurethane into which the cage is mounted. The cage assembly also includes
one or more covers 304, which is/are then applied over the recess and resilient material.

[0119] In the embodiments of FIG. 20 to FIG. 33 there are multiple covers 304 which
conceal multiple portions of the mounting assembly. In the embodiment of FIG. 34 and FIG.
35 there is a single cover 304, which conceals a single mounting assembly. In another
embodiment the cover is integrally formed with the main shell. It will be appreciated that
properties of the resilient material affect the degree of shock absorption.

[0120] The cover is preferably mounted to the front shell using rivets. The mounting
formation may be held in place via a combination of those rivets and a sandwiching between
the shell and cover, and/or using adhesives.
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[0121] It should be appreciated that in the above description of exemplary embodiments
of the invention, various features of the invention are sometimes grouped together in a single
embodiment, Figure, or description thereof for the purpose of streamlining the disclosure and
aiding in the understanding of one or more of the various inventive aspects. This method of
disclosure, however, is not to be interpreted as reflecting an intention that the claimed
invention requires more features than are expressly recited in each claim. Rather, as the
following claims reflect, inventive aspects lie in less than all features of a single foregoing
disclosed embodiment. Thus, the claims following the Detailed Description are hereby
expressly incorporated into this Detailed Description, with each claim standing on its own as

a separate embodiment of this invention.

[0122]  Furthermore, while some embodiments described herein include some but not
other features included in other embodiments, combinations of features of different
embodiments are meant to be within the scope of the invention, and form different
embodiments, as would be understood by those in the art. For example, in the following

claims, any of the claimed embodiments can be used in any combination.

[0123] Thus, while there has been described what are believed to be the preferred
embodiments of the invention, those skilled in the art will recognize that other and further
modifications may be made thereto without departing from the spirit of the invention, and it is
intended to claim all such changes and modifications as fall within the scope of the invention.
That is, although the invention has been described with reference to a specific example, it
will be appreciated by those skilled in the art that the invention may be embodied in many

other forms.
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CLAIMS

1. A protective helmet including:
a front shell; and
a rear shell hingedly movable with respect to the front shell to provide:

an open configuration in which the helmet is able to be placed on a user’s head or

removed from the user’'s head; and

a closed configuration wherein the rear shell is releasably lockingly engaged to the
front shell for securely containing the head within the helmet;

a multiple point locking system including:

an upper dorsal connection for hingedly connecting the rear shell to front shell,
thereby to enable movement between the closed configuration and the open configuration.

one or more lower side connections for releasably locking the front shell to the rear
shell thereby to selectively lock the helmet in the closed configuration; and

an emergency release mechanism configured to simultaneously release the hinge
and unlock the lower side connections such that the rear shell is removable from the front
shell.

2. A protective helmet according to claim 1 wherein the emergency release
mechanism includes a tab member that is configured to be manually engaged thereby to
simultaneously release the hinge and unlock the lower side connections such that the rear
shell is removable from the front shell.

3. A protective helmet according to claim 2 wherein manually engaging the tab
member includes lifting the tab member.

4. A protective helmet according to claim 2 wherein the tab member is physically
coupled to the hinge and side connections.

5. A protective helmet according to claim 4 wherein the tab member is physically
coupled to the hinge and side connections by a set of cables, the cables being coupled at
their respective proximal ends to the tab member.



WO 2012/058712 PCT/AU2011/001397

-21 -

6. A protective helmet according to claim 5 wherein manually engaging the tab
member acts on the cables thereby to simultaneously move components connected to the
distal ends of those cables.

7. A protective helmet according to claim 6 wherein one of the cables is connected at
its distal end to a movable latch member of one of the lower side connections.

8. A protective helmet according to claim 7 wherein the movable latch member is
moveable between a locked position for maintaining the helmet in the closed configuration
and an unlocked position for allowing the helmet to be progressed from the closed
configuration to the open configuration, and wherein manually engaging the tab member
moves the movable latch member to the unlocked position.

9. A protective helmet according to claim 8 wherein the movable latch member is
resiliently biased into the locked position.

10. A protective helmet according to claim 6 wherein one of the cables is connected at
its distal end to a hinge pin which is locatable in a complementary hinge aperture thereby to
at least in part define the upper dorsal connection.

11. A protective helmet according to claim 10 wherein manually engaging the tab
member retracts the hinge pin out of the complementary hinge aperture.

12. A protective helmet according to claim 11 wherein the hinge pin is resiliently biased
into the hinge aperture.

13. A protective helmet according to claim 10 wherein a plurality of the cables are
connected at their distal ends to respective hinges pin which are each locatable in respective
plurality of complementary hinge apertures thereby to define the upper dorsal connection.

14. A helmet according to claim 2 wherein the tab member is maintained in a secured
position by a retainer.
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15. A helmet according to claim 14 wherein the retainer is rotatably releasable thereby
to permit manipulation to the tab member.
16. A helmet according to claim 16 wherein the retainer maintains the tab member in a

secured position against the force of a resilient bias, such that upon rotational release of the
retainer the resilient bias presents the tab member in a location configured for manual

manipulation.

17. A helmet according to claim 1 wherein front and rear shells include respective first
and second edges, wherein the first and second edges include respective complimentary
inter-engaging locating formations, these locating formations being mutually locatingly
engaged when the helmet is in the closed configuration to substantially transversely locate
the front shell with respect to the rear shell.

18. A helmet according to claim 17 wherein the locating formations are defined at one
or more locations by the cross-sectional profiles of the first and second edges.

19. A helmet according to claim 1 including:

a first fitting zone on the front shell for engagement with the forehead region of the
head;

a second fitting zone for engagement with a chin region of the head; and

a third fitting zone on the rear shell for engagement with a posterior region of the
head when the helmet is in the closed configuration thereby to provide a three zone fitting
system for securely containing the head within the helmet;

wherein the second fitting zone is provided on an adjustable chin cup for cupping
and securing the chin region, and wherein there is a spacing intermediate the outer side of
the chin cup and the front shell thereby to allow limited resiliently opposed movement of the

jaw upon frontal impact.

20. A helmet according to any preceding claim wherein the front and rear shells are
configured such that, when in the closed configuration, the helmet is configured for securely
containing the head via a closure boundary defined by respective edges of the front and rear
shells.



WO 2012/058712 PCT/AU2011/001397

-23 -
21. A protective helmet including:
a front shell having a primary vision aperture formed therein; and
a rear shell hingedly movable with respect to the front shell to provide:

an open configuration in which the helmet is able to be placed on a user’s head or

removed from the user’s head; and

a closed configuration wherein the rear shell is releasably lockingly engaged to the
front shell;

a protective cage assembly including a protective cage that overlies the primary

vision aperture; and

a protective cage mounting assembly formed of resilient material, the protective
cage mounting assembly being mounted intermediate the protective cage assembly and the
front shell such that the resilient material allow limited damped movement of the protective
cage assembly with respect to the front shell.

22. A protective helmet according to claim wherein the front and rear shells are
configured such that, when in the closed configuration, the helmet is configured for securely
containing the head via a closure boundary defined by respective edges of the front and rear
shells.

23. A protective helmet according to claim 21 or claim 22 wherein the protective cage

assembly includes the protective cage and one or more cover members.

24. A protective helmet according to any one of claims 22 to 23 wherein the protective
cage mounting assembly includes one or more resilient regions that respectively connect to
one or more regions of the protective cage.

25. A protective helmet according to any one of claims 21 to 24 including:

a first fitting zone on the front shell for engagement with the forehead region of the
head;

a second fitting zone for engagement with a chin region of the head; and
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a third fitting zone on the rear shell for engagement with a posterior region of the
head when the helmet is in the closed configuration thereby to provide a three zone fitting
system for securely containing the head within the helmet;

wherein the second fitting zone is provided on an adjustable chin cup for cupping
and securing the chin region, and wherein there is a spacing intermediate the outer side of
the chin cup and the front shell thereby to allow limited resiliently opposed movement of the
jaw upon frontal impact.

26. A protective helmet according to any one of claims 21 to 25 including a multiple
point locking system, the multiple point locking system including:

an upper dorsal connection for hingedly connecting the rear shell to front shell,
thereby to enable movement between the closed configuration and the open configuration.

one or more lower side connections for releasably locking the front shell to the rear

shell thereby to selectively lock the helmet in the closed configuration; and

an emergency release mechanism configured to simultaneously release the hinge
and unlock the lower side connections such that the rear shell is removable from the front
shell.

27. A protective helmet including:
a rear shell hingedly movable with respect to the front shell to provide:

an open configuration in which the helmet is able to be placed on a user’s head or

removed from the user’s head; and

a closed configuration wherein the rear shell is releasably lockingly engaged to the
front shell;

wherein the front shell includes a first edge complimentarily engageable with a
second edge on the rear shell;

wherein the first and second edges include respective complimentary inter-
engaging locating formations extending substantially along the length of the edges, these
locating formations being mutually locatingly engaged when the helmet is in the closed
configuration to substantially transversely locate the front shell with respect to the rear shell;
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wherein the complementary locating formations and shells are configured such
that, when progressing the helmet from the open configuration to the closed configuration,
there is continuous progressive engagement the locating formations of the front shell and the
locating formations of the rear shell.

28. A protective helmet according to claim 27 wherein, on each shell, the locating
formations each follow a threaded path along their respective edges, thereby to provided for

the continuous progressive engagement.

29. A protective helmet according to claim 28 wherein the threaded path is a helical
threaded path.

30. A protective helmet according to claim 29 wherein the helical threaded path is
defined in three dimensions by less than one full turn of a helix.

31. A protective helmet according to claim 29 wherein the helical threaded path is
defined at least in part by the geometric configuration of the first and second edges.

32. A protective helmet according to claim 29 wherein the helical threaded path is
defined at least in part by the geometric configuration of the locating formations.

33. A protective helmet according to claim 29 wherein the helical threaded path is
defined at least in part by the geometric configuration of the first and second edges and at
least in part by the geometric configuration of the locating formations.

34. A protective helmet including:
a front shell; and
a rear shell hingedly movable with respect to the front shell to provide:

an open configuration in which the helmet is able to be placed on a user’'s head or

removed from the user’s head; and

a closed configuration wherein the rear shell is releasably lockingly engaged to the
front shell for securely containing the head within the helmet;
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a multiple point locking system including:

an upper dorsal connection for hingedly connecting the rear shell to front shell,
thereby to enable movement between the closed configuration and the open configuration.

one or more lower side connections for releasably locking the front shell to the rear
shell thereby to selectively lock the helmet in the closed configuration; and

an emergency release mechanism adjacent the upper dorsal connection
configured to simultaneously release the lower side connections such that, following removal
of a hinge pin that provides the hinged connection between the front and rear shells, the rear
shell is removable from the front shell.

35. A protective helmet substantially as herein described with reference to any one of
the embodiments of the invention illustrated in the accompanying drawings and/or examples.
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No protest accompanied the payment of additional search fees.
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Category* Citation of ddcument, with indication, where appropriate, of the relevant passages Relevant to
: . : claim No.
W02007/059575 A1 (VOZCORP PTY LTD) 31 May 2007 . _
A ‘See whole document, in particular: Abstract; Fig 1; Page 22, Lines 9 — 12, 29 - 31 - 1-20,34
US3943571 A (BOATMAN) 16 March 1976
A See whole document, in particular: Abstract; Figs 2, 5 1-20,34
GB982720 A (M.L. AVIATION CO. LTD.) 10 February 1965 :
A See whole document, in particular: Abstract; Fig 1; Page 1, Lines 9~ 11, 30 - 48 - 1-20,34
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Supplemental Box 1 .
(To be used when the space in any of Boxes I to IV is not sufficient)

Continuation of Box No: Box III

This International Application does not comply with the requirements of unity of invention because it does not relate
to one invention or to a group of inventions so linked as to form a single general inventive concept.

This Authority has found that there are different inventions based on the following features that separate the claims
into distinct groups:

e Claims 1 —20 and 34 are directed to a protective helmet. The feature of providing an emergency release
mechanism configured to simultaneously release lower side connections of the helmet, such that the rear shell.
is removable from the front shell is specific to this group of claims.

e Claims 21 — 26 are directed to a protective helmet. The feature of providing a protective cage mounting
assembly formed of resilient material, the protective cage mounting assembly being mounted intermediate the
protective cage assembly and the front shell such that the resilient material allow limited damped movement of
the protective cage assembly with respect to the front shell is specific to this group of claims.

o Claims 27 — 33 are directed to a protective helmet. The feature of providing complimentary inter-engaging
locating formations extending substantially along the length of a first edge of the front shell and a second edge
of the rear shell is specific to this-group of claims.

PCT Rule 13.2, first sentence, states that unity of invention is only fulfilled when there is a technical relationship
among the claimed inventions involving one or more of the same or corresponding special technical features. PCT
Rule 13.2, second sentence, defines a special technical feature as a feature which makes a contribution over the prior
art.

When there is no special technical feature common to all the claimed inventions there is no unity of invention.

'In the above groups of claims, the identified features may have the potential to make a contribution over the prior art
but are not common to all the claimed inventions and therefore cannot provide the required technical relationship. The
only feature common to all of the claimed inventions and which provides a technical relationship among them is the
provision of a rear shell hingedly movable with respect to a front shell, wherein the rear shell is releasably lockingly
engaged to the front shell for securely containing the head within the helmet. However this feature does not make a
contribution over the prior art because it is disclosed in: ’

D1. WO 2007/059575 Al (VOZ CORP PTY LTD) 31 May 2007
D2. WO 2004/019717 A2 (CBM DISTRIBUTION EURL) 11 March 2004
D3. US 5787513 A (SHARMAT et al.) 4 August 1998

Therefore in the light of this document this common feature cannot be a special technical feature. Therefore there is no
special technical feature common to all the claimed inventions and the requirements for unity of invention are
consequently not satisfied a posteriori.
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Information on patent family members PCT/AU2011/001397

This Annex lists the known "A" publication level patent family members relating to the patent documents cited in the
above-mentioned international search report. The Australian Patent Office is in no way liable for these particulars

which are merely given for the purpose of information.

Patent Document Cited in | ' Patent Family Member
Search Report
US 2007124852 CN 1977729 : EP 1803361
WO 2004019717 AU 2003282204 EP 1536709 FR 2843855
US 5787513 . NONE
WO - 2007059575 . AU 2006317514 AU 2011200780 EP 1951077
_ : ‘ JP 2009516779 uUs 2008289085
US 3943571 NONE .
GB - 982720 NONE

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
END OF ANNEX
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