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PATENTS ACT 1952

CONVENTION APPLICATION FOR A PATENT

We, CAIRNS & BROTHER, INCORPORATED., a corporation organized

under the laws of the State of YNew Jersey, of 60 Webro Road, Clifton,
New Jersey, 07012, United States of America., herebhy apply for the
grant of a patent for an invention entitled "IMPROVED PROTECTIVE
HELMET ASSEMBLY", which is described in the accompanying complete

specification.
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This application is a Convention Application and is based on
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ig'}he application for a patent or similar protection made in the

, United States of America on 23 December 1987 numbered 137,378.

Our address for service is: Care of

LAWRIE Jumes M. Register No. 113
D RYDER Jeffrey A. Rezister No. 199

HOULIHAN Michael J. Register No. 227
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JAMES M. LAWRIE & 0.

Patent Attorneys

. 72 WILLSMERE ROAD, KEW,
MELBOURNE;, AUSTRALIA.

ALL CORRESPONDENCE TO:
PO. BOX 191, KEW, 3101, ) : .
VICTORIA, AUSTRALIA. :
Declaration in Support of an Application for a Patent

(Combined Form — Conventioh and Non-Convention)

COMMONWEALTH OF AUSTRALIA <
Patents Act 1952-1977

.
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* Strike out for In support of the Convention application made for a patent ... for an
TOmeemEET  invention entitled ....IMERQVED PROTECTIVE HELMET ASSEMBLY
.................. L,.Christopher E. Coombs, President. of ..
Insert full XX ... CAIRNS. & BROTHER | INC. ..o —of
name and address .
of declarant  wuseeeend 00..HEDEQ  ROQM . ssssaisssesssssssssomsssisssssssissssssssssestssssssosssssiosssssns
........... Cclifteon,. New Jersey...07012
do solemnly and sincerely declare as follows:—
—tam- . —patent—
; the-appheant(s)-forthe=
+ We-are—
‘ (or in the case of an application by a body corporate)
.o 1. Iam authorised by .....CAIRNS. & .BROTHER INC.
. a: ‘  the applicant for the‘patentl £ additi to make this declaration on its behalf.
“ustikeouttam2. 2. . The basic applications) as defined by section 141 of the Act “2° made in
o forgoncomention ieinnn THE UNITED STATES OF AMERICA . oo
e on the....23r4. ... day of.....Decenber. ... 19..87.c., NO. .. QTLI3 L4378
bY i CHRISTORHER B -COOMBS une : ,and
0N the civevnieiiserinsnd day of O §°) , No. .. poess
, and
Insert full 3 CHRISTQPHERE . CO_OM.ES !, PRE.‘%.J;P..ENT
d ‘ .
e O Kingsland..RO8M i v
..il}!(:‘llor(s) -..-.......m...........B.an.t.g.n..,....New...."},le{:s.ey ....... ORDOS it irrnininsnirnanesesssassiesss Jeessasiibuneseeseneitneissnstsnssisenete
is . o, ; ., Jam
a*e-the actuz.il mvent'or(s} of the invention and. the facts upon which We the wieiinnnnsinees
e 083TNS & Brother, Inc. is . . entitled to make the application are as

Applicant is the assignee of the invention from the
~said actual inventor. ’

Strike ém Para. 4 4: The basic application¢s) referred to in paragraph 2 of this Declaration was

for non-convention

the

first application) made in a Converition country in respect of the invention the subject of the

application.
. : ‘ . . : )/L .
“DECLARED AT - CLIRTON, NEW JERSEY

‘\

this TWENTY THIRD day of ~DECEMBER  19ga .



(12) PATENT ABRIDGMENT  (11) pocument No. AU-B-27508/88
(19) AUSTRALIAN PATENT OFFICE (10) Acceptance No. 638104

(54) - Title
IMPROVED PROTECTIVE HELMET ASSEMBLY

International Patent Classification(s)
(51) A428 003/00

(21) Application No. : 27508/88 (22) Application Date : 23.12.88
(30) Priority Data

(21) Number (32) Date (33) Country
137378 23.12.87 US UNITED STATES OF AMERICA

(43) Publication Date : 29.06.89
(44) Publication Date of Accepted Application : 21.03.91

(71) Applicant(s)
CAIRNS & BROTHER, INCORPORATED

(72) Inventor(s)
CHRISTOPHER E. COO%4BS

(74) Attorney or Agent
CALLINAN LAWRIE, Private Rag 7, KEW VIC 3101

(56) _ Prior Art Documents

US 4286339
US 3413£56
(57) Claim
1. A protective helmet assembly including: an outer shell defining an

internal chamber; an inner liner assembly including a strap means for engaging

a user’s head and positioned within said internal chamber of said outer shell;

and restraining means for maintaining satd inwer liner assembly within said

internal chamber below a predetermined load exerted on said inner liner ’

assembly via said strap means with respect of said outer sliell, said restraining \
mecesS

means including a dip meeaslhaving an arm portion mounted to opposite sides

of said outer shell, said arm portion contacting said inner liner assembly for

positioning said inner liner assembly within saig chamber of said outer shell.
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United States of America.
Actual Inventor: Christonher E. Coombs
Address for Service:  Care of': LAWRIE James M. Register No. 113
RYDER Jeffrey A. Register No. 199
HOULIHAN Michael J. Register No. 227

Patent Attorneys of 72 Willsmere Road, Kew, 3101, Victoria, Australia.
(omplete Specification for the invention entitled::

1YPROVED PROTECTIVE HELMET ASSEMBLY

The followin.g statement is a il ’d"escri'ption of this invention, including the best method of performing it known
to me:—

*Nnte: The description is to be typed in double spacing, pica type face, in an area not exceeding 250 mm In depth and 160 mm In width,
on tough white paper of good quality and: it is to be inserted Inside this form.

11710/76-L C. J. Tnompson, Commonwealth Goveen m;i\l Ptinter, Canberrit
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IMPROVED PROTECTIVE HELMET ASSEMBLY INCLUDING

RELEASEABLE HEAD RETAINING ASSEMBLY

Field of the Invention

This application relates to a safety helmet assembly, such
as a fireman's helmet, and more particularly to an improved
protective helmet assembly including a releasable head retaining

assembly.

Background of the Invention

Protective head gear are manufactured for: competitive
sports, such as football: recreational activities, such as
climbing; operation of vehicles, such as motorcycles, bicycles,
auto racing, etc.; hazardous industrial environments, such as
construction, lpmbering, and earth moving; ‘the military:
aviation; and fire {ighting.

Protective headgear for the foregoing activities usually

noker o)

comprises ~a rigid outer shell of metal or plasticsB?nd a
suspension system which supports the shell on the wearer's head
in a manner which attenuates impact force and distributes the
force which 1is transferred to the head with the purpose of
preventing the impacting object from contacting the head and
reducing to a tolerable level the acceleration of the head
resulting from the impact.

Impact attenuation suspensions principally take the form of
a web of straps attached to the shell and arranged as a cradle
over the top of the wearsc's head, or take the form of a
compressible foam liner which occupies most of the space between
the wearer's head and the interior of the shell. The famiiiar
"hard hat" of a construction worker is an example of a web
suspension whereas motorcycle helmets usually employ foam liners

for impact attenuation.,

- 1A = N —
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Web suspensions provide better protection than do foam

lined helmets for a _vertical blbw. on the top or apex of the

helmet. Foan .lined hélméts' provide bettec. attenuation of
lateral impacté than do web shspensions. Consequently,
aétiﬁities more. likely to occasion lateral impécts than apex
impacts are appropriate for  the use of foam liner helmets,
whereas activities.where the hazard is more likely to be falling
objects call for web suspensions.  For this reason motorcycle
helmets are usually foam 1liner suspension and industrial
"hard hats" éré web suspension.

Fire service is an exposure to apex impacts and to lateral
impécts. Further, fire service entails a_high rate of éxposure
to relatively severe impacts. Falling and toppiing objects are
common and the fireman's ability to a&oid them is hamperéd.by
low visibility counditions and equipmeht burdens. Firemen are
also subject to injury of a vehicular nature. Cdnséquently, a

fireman's helmet should provide a high degree of attenuation of

lateral and of apex impacts. The impact attenuation system of a

fireman's helmet, unlike those for-loweb risk-activities, must
survive an impact to continue to protect him as the fire
continues. A suspengsion thch'sacrificia;ly destructs during
attenuation is not appropriate for firemen. Severe impacts can
cause the sactificiél failure of either web or foam liner
suspensions.

In 'U.S: ‘Patent No. 4,286,339, there 1is disclosed a
protection helmet; such as fireman's helmet which combines
aspzcts of a web 'suspeﬁsion with aspects of a foam liner
suépensiOn thereby obtaining the benefits of each form of

suspension with the surprising result of apex impact attenuation
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markedly superior - to either web suspensions or foam liner
suspensions while providing lateral impact attenuation at least
as good as foam line; suspensions. The chinstrap for such
helmet assembly is rigidly affixed to the outer shell and is
essentially unyielding to retain the protective helmet on the
head when most needed;, i.e., during a severe impact exposure.
Concomitantly, such unyielding configuration resulted in fears
of a broken neck or the individual being hung should the wearer
fall through a floor or should the brim of the protective helmet
place too much leverage on the wearer's neck. While certain
prior art protective helmet assemblies are provided with a
chinstrap assembly releasably attached to the protective helmet
assembly, detachment of the helmet assembly from the user's head
left the head of user unprotected against any subsequent contact

with an object or against a stationary object.

da £ .ha
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a user at a preselected load while retaj an impact
protective element.

Another object of the present ihvention is to provide a
novel protective helmet assemb capable of detaching from a
head of a user at a preselect range of loads while retaining an
impact protective ele

Still anoth object of the present invention is to provide
a novel profective helmet assembly capable of detaching from a
head a user at a preselect load yet providing appropriate

etention_capabilities at normal user reguirements

ke
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In accordance with the present invention, therefore, there is

provided a protective helmet assembly including; an outer shell defining an
internal chamber; an inner liner assembly including a strap means for engaging
a user’s head and positioned within said internal chamber of said outer shell;
and restraining means for maintaining said inner liner assembly within said
internal chamber below a predetermined load exerted on said inner Yner

[aN
assembly via said strap means with respect of said outer shell,xsaid restraining

verdoet
means including a clip mea-nekhaving an arm portion mounted to opposite sides,
of said outer shell, said arm portion contacting said inner liner assembly for
positioning said inner liner assembly within said chamber of said outer shell.

In orc 2r that the invention may be more clearly understood and put
into practical effect there shall now be described in detail a preferred
embodiment of a protective helmet assembly in accordance with the invention.
The ensuing description is given by way of a non-limitative example only and is

with reference to the accompanying drawings, wherein:

- 3A -
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a protective helmet assembly capable of detaching from a head/of
a user while providing important protection against subgéquent

impact situation to the head of the user.

Summary of the Invention

These and other objects of the presey invention are

achieved by a protective helmet assembly/including an outer
impact shell and an inner impact a;;;suation liner assembly
wherein a chinstrap assembly is mouwhted to the inner impact

attenuation 1liner assembly and Jhe inner impact attenuation

liner assembly is mounted wifhin the outer impact shell to

detach under predetermined Yoad conditions from the outer impact
shell effected by engdgement of the wuser's .head with the

chinstrap assembly.

Brief Description/of the Drawings

Furthep” objects and advantages of the present invention
will me —apparent. upon consideration of the Cdetailed
disclgdure thereof, especially when taken with the accompanying

;i;gﬁgngs wherein like numerals designate like parts throughout

—Zand-wherein;

i-8—to—provide

FIGURE 1 is a profile view, partially cut away; of the
protective helimet assembly of the present invention;

FIGURE 2 is a cross-sectional view of a protective helmet
assembly of the present invention taken along the line II - II
of FiGURE 1.

FIGURE 3 is a partial plan view of the resilient mounting
assembly of the inner liner assembly to the outer shell; and

. FIGURE 4 1is a cross-sectional view of the protective
helmet assembly of the present invention illustrating release of

the inner liner assembly from the outer she¢ll.

v
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Detailed Description of the Invention

Referring now to the drawings, 'there is illustrated in
FIGURE 1 a profiiz view of a fireman's 'protective helmet
assembly embodying the present invention, generally indicated as
10, comprised of an outer shell 12 in which is mounted an inner
impact attenuatic: liner assembly, generally indicated as 14.
The outer shell 12 is formed with a brim 16 wider at the back
than at the front to shield the back of the wearer's neck. A
transparent visor 18 is rotatably mounted by mounting
assembly 20 to the outer shell 12 to be lowered to provide eye
protection to the user. A chinstrap assembly,  generally
indicated as 22, including a chincup 24 is mounted in a load

release mode to the inner liner 14 as more fully hereinafter

'described.

'

The inner impact attenuation liner assembly 14 is
positioned within the outer shell 12, referring to FIGURE 2, and
is comprised of a hemi-ovoid-shaped non-resilient foam liner 26
and a cradle 28 of a plurality of web straps 30. Thé helmet
assembly 10 is supported on the wearer's head by an adjustable
headband 32 1lined with a sweatband 34. The headband 32 is
attached to the foam 1liner 26 by an adjustable system of
holes 36 and snap buttons 38. The foawm liner 26 of the inner
liner assembly 14 1is frictionally fitted within the outer
shell 12. The exterior surface of the fo¢in liner 26 corresponds
to the interior surface of the helmet shell iO0. Frictional
retention of the foam 1liner 26 in  the outer shell 12 is
augmented by the use of cooperating patches of hook and loop
fastener material, generally indicated as 40, such as that sold

undet the trademark "Velcro®", reference to FIGURE 1.

[
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The foam liner 26 is molded of ‘a non-resilient foam
material, such as polyurethane and is chosen to be deformable
under high lateral impact conditions to distribute the force of
impact over a relatively large area of the head and to absorb
energy while deforming to reduce the lateral force transmitted
to the head. The lower portion of the foam liner 26 is encased
in a plasticf&annular rim 42 of channel cross-section. Each
strap 30 is formed of a strong webbing, such as nylon, stitched
together at the central apex of the cradle 28 and proceeds from
the apex to the rim 42 of the foam liner 26 at a notch (not
shown) formed in the rim 42. Each strap 30 wraps about the
rim 42 and proceeds upwardly along the outer surface of the foam
liner 26, is wrapped about a tube member 44 inset in a groove 46
formed in the outer surface of the foam 1liner 26, and then
proceeds back around the lower rim 42 of the foam liner 26 to
approach the apex as a free end with a loop 48. . The loops 48 of
the free ends of each of the straps 30 are collected by a
drawstring 50 knotted to allow adjustment of the c¢radle 28 to
suit the individual.

The chinstrap asgsembly 22 is comprised of chinstrap

«members 52 and 54 formed of a strong webbing material, such as

nylon, with an end 56 of one strap member 52 provided with an
engaging clip member 58 for affixing the chinstrap member 54
into the cooperating chinstrap assembly 22 for encircling about
the user's jaw with the chincup 24 closely engaging the user's
chin. The chinstrap member 52 1is formed with an extended
free-end portion 60 to act as a barrxier between the clip
member 58 and the face of the user. Each chinstiap member 52

and 54 is mounted to the inner liner assembly 14, such as by the




other ends 62 and 64 thereof, tespectively encircling the tube

member 44 and thence mounted to respective mid portions thereof,
such as by cooperating lock member 66 referring particularly to
FIGURES 2 and 4.

To the interior surface portion of the brim 16 of the outer
shell 12 referring to Figure 3, there are provided on éither
side thereof a retaining clip member 70 inciuding an inwardly
extending arm portion 72 mounted, such as by screw and bolt
assemblies 74. T“he clip members 70 are mounted to the brim 16,
of the outer shell 12 after positioning of the inner liner
assembly 14 within the outer shell 12. Each clip member 70 is
preferably mounted to the brim 16° of the outer shell 12
proximate each respective chinstrap member 52 and 54 with the
arm or flange portion 72 engaging a lower surface portion of the
annular rim member 42 of the inner liner assembly 14 to securely
retain the inner liner assembly 14 within the outer shell 12.

The clip member 70 1is preferably formed of a flexible
matefial, generally a plasticsmaterial, such as an aéetal resin,
and is‘of a dimension, i.e. thickness, width and projection such
that the arm or flange portion 72 bends or flex when the inner
liner assembly 14 with respect to the oﬁter shell 12 is
subjected to a shearing force of at least about 80 -+ 5‘pounds

and is capable of returning to an original configuration after

flexure. The clip members 70 may be formed of a deformable

metal or of a plasticsmaterial capable of shappiné or breaking
when subjected to a pfedétermined‘ load or shearing forces;
although a flexiblé clip member 70 is pfeferred to faciliﬁate
re-agssembly of the inner ‘shell assembly 14 within the outer
shell 12 without | nécessity  of new hardward, i.e. clip

members 70. ‘ o




In operation, referring to FIGURE 2, the protective helmet
assembly 10 is illustrated in user coniiguration with the arm or
flange portions 72 of Ehe clip members 70 retaining the inner
liner assembly 14 within the outer shell 12 together with
assistance of the Velcro® hook and pile fastener assemblies 40
(Figure 1). Upon loadings of the. chinstrap assembly 22 at a
predetermined force, as illustrated by the arrow "A" referring
to Figure 4, to the brim 16 of the outer sh=211 12, or should the
outer shell 12 become lodged and the firefighter's head loads
the inner liner assembly 14 such as by hanging from the
chinstrap assembly 22, the arm or flange portion 72 of each
retention clip member 70 flexes, and together with the Velcro®
fastening assemblies 40, release the inner liner assembly 14
from the outer shell 12.

After separation of the inner liner assembly 14 from the
outer shell 12 with the user's head (not shown) still inside the
inner liner assembly 14, the protective capacity of the inner
liner assembly 14 continues to provide the user with impact and
penetration protection from residual impacts. The lower profile
of the irner liner assembly 14 prevents any additional exposufe
of the user to neck injury or choking as a consequence. The
innet impact liner assembly 14 readily separates from the outer
shell 12 without loss of integrity of such inner impact liner
assembly 14 thereby permitting re-use with the outer shell 12
unless damaged after separation by a residual impact.

The inner liner assembly 14 may be readily re—positiqned
within the outer shell 12 by removing the clip members 70 to
permit re-insertion of the inner liner assembly 14 within the

outer shell 12 thereafter the clip members 70 are re-mounted to




the brim 16 of the shell 12 by the nut and bolt assemblies 74 ih
a manner whereby the arm or flange portions 72 thereof coﬁtact
the 1liner surface of the rim member 42 of the inner liner
assembly 14.

While the invention has been described in connectiop with
an exemplary embodiment thereof, it will be understood that many
modifications will be apparent to those of ordinary skill in the
art; and that this application is intended to —cover any
adaptions of variations thereof. Therefore, it is manifestly
intended that this invention be only limited by the claims and

the equivalents thereof.
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The claims defining the invention are as follows:
1. A protective helmet assembly including: an outer shell defining &«
internal chamber; an inner liner assembly including a strap means for engaging
a user’s head and positioned within said internal chamber of said outer shell;
and restraining means for maintaining said inner liner assembly within said
internal chamber below a predetermined load exerted on saiil\ciimer liner

(@

assembly via said strap means with respect of said outer shell, ya‘id restraining
e

means including a clip meaﬁey\aving an arm portion mounted to opposite sides

- of said outer shell, said arm portion contacting said inner liner assembly for

positioning said inner liner assembly within said chamber of said outer shell.

2, The protective helmet assembly as claimed in claim 1, wherein each
of said clip members is formed of a flexible plastics material temporarily
deformable above said predetermined load.

3. The protective helmet assembly as claimed in claim 1 or claim 2,
wherein said clip members are mounted to a brim of said outer shell and said
arm portions extend inwardly to contact a lower surface portion of said inner
liner assembly.

4, The protective helmet assembly as claimed in any one of claims 1 to
3, wherein said restraining means further includes cooperating hook and pile
assemblies.

5. The protective helmet assembly as claimed in any one of claims 1 to
4, wherein each clip member is positioned on said outer shell proximate respect
strap members of said strap means.

6. The protective helmet assembly as claimed in claim 5, wherein said

strap members are mounted to a resilient means positioned about a foam liner

of said inner liner assembly.
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7. The protective helmet assembly as claiméd in any one of the
preceding claims, wherein said predetermined load is about 80 + 50 pounds.

8. A protecii:e helmet assembly, substantially as described herein with
reference to the accompanying drawings.

DATED the 17th day of September, 1990

CAIRNS & BROTHER, INCORFORATED

by their Patent Attorneys

CALLINAN LAWRIE

&
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