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BRAI N COOLI NG DEVI CE TECHNI CAL FI ELD The present
invention relates to headwear conprising an
wepaonbsspori ¢ reactor. Such headwear is parti cuP@r/iGB2009/000273
suited to use as or in conjunction with safety
headwear, such as notorcycle hel nets. BACKGROUND It
has | ong been recogni sed tlhat neurol ogi cal
deterioration in trauma victins is dramatically
reduced when a hypothermc state is induced. This
phenonenon has been observed, for exanple, when an
acci dent victim RRARRCOORINGIEYEE  icy water
resulting in hypotherma. A simlar phenonenon was
observed during the Napol eonic Wars, when wounded
iers who were left "out in the cold" managed to
TECHNR§§¢€J§%§their injuries, whilst their counterparts who
had been warmed by a nearby fire perished. Mre

recent]y, di cal practitianers haye. made use o i .
The prese GRBHSHIAPE 10 0EHBRAE B T A B O RETL FYRGE Syl lghdvear i
particularlyufP&f tb @84 S orlh b&Gul@iof WRINGAREY hda@@iTRITh ad Indlsttyddghelmets.

Surgical operations. This causes the body's vital

functions to be slowed down, thus reducing the chances
BACKcmRﬁﬂﬁbain damage occurring in the patient. In extrene

Circunstances, the patient's core tenperature can be

reduced by subnerging the patient in a bath of ice

It has logiy bE FRpgRtl oY e oasb HORERT oSBT BL uRBKS 5 pgmatically

reduced vifen RAypbBEindE state sl iaided STE heriiinoe diasj bemcct‘dsyrvedg fohexample,
patient's head._ The_ human_ skull has

when an S84 igtn S0 TRACHIES oY G G By LR Gy oppg herm . A similar
phenomeﬁotﬂrY%‘sggbsWe& RiuMiRk R8e NaBHERAE tWALS O&Plerbmﬁﬂdefdr Qitlevho were left

into the vénous sinuses. The blood transported
“out in the goltiﬁ magageﬂ d¢ surgivetthgir Iguries whilsy @heg(pogytemqgs who had been warmed

by a nearf?:’% éreopue?lfs elang ff{ggﬁg %ned?c% RYSHEALY ARAL %E L L}méhomenon

ace O ore re- enterlngt
by dehbe@dtel? ihdusiig indldyiepathermia inopdiiehty, fr@ptot haelgcrmyntr@mntnt or during

Thi s expl ai ns ho o0l,in e hea he rfa
sl QS B GO0 AL R o B SR S i e
chances (ﬁ\’l?rﬂmada ﬁ,@ rUclehrﬁﬁth dRP phgentd Inhéxtrehitecisdttistancaspties patlent’s core
qgui ck an woul d be expected to be achieved throu

temperatuye £en bm@dmﬁd boHdmerging ﬂ’@r@ﬁ?lﬁl in @dth AGIcH PP end Bhalg%mg cold
fluids thrég%hlr glg ﬁ%& Brabp HRABISARY COEARR AW ¥eahPhotb@S Bel farticularly

effective when applied directly to the patient’s head.

i

The human skull has many small holes passing through it, known as emissary foramina, through
which veins transport (hot) blood from the scalp into the venous sinuses. The blood transported to
the surface of the head is cooled by the surrounding environment and by sweat evaporating from
the surface of the skin, before re-entering the skull at a lower temperature, to help keep the brain
cool. This explains how cooling the head at the surface can produce significant cooling within the
human brain, even at significant depths within the skull, more quickly than would be expected to be

achieved through mere thermal conduction.
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victinms, and patients with head injuries are often
treated in accident and energency departnents by
w@ombiosig9t he patient's head. It is, however, OPCEGBRIVG/000273
case that a victimw |l have suffered their injuries
S|gn|f|cantly in advance of their arrival at a
hospi tal "Accident and En@rgency departnent. |If the
del ay between recei Vi ng an injury and receiVing
treatnent at a hospita ot her dical care ity .
Cranial copljig BB Pestgiote] G AEa i h SaTBED G 1oTodsk ST GPa g docident
victims, arfa%tléﬁtﬁ QA el PRurRS Grér dTRA thadtel IR adodeRt hrl erdotgeriely alepartments by
damage nmay thereafter be unavoi dable. The saqgner that
coohng thefoatentisvieeadr Hiip koyeivehpliearthp asgoppt 8yi¢ien \Wlﬁt aYg Y Ered their
] t egt L,V 33 I enc
injuries sRfcRil 1) didncs BE (R LD Rl PREIGE, M ErkRgency”
departmene Metlgeatety tebsqponseiwied i inamysﬁné redefang treasmeRiraita hogpital or other

mecicat e s A R TS BB IR RGN e s
in the inte®idd,d heaf-damagd RGPy apgEaafel e WBav@idatle.Ofhet shnener ma‘aeﬁﬁimde brain

equi pnent, if at al]. Wiat is requised is an # ¢
cooling capp RIS TreHs OF g JHBR: UyP A FLFCLS B ORIIEe Wi to preven

the onset (th h dﬁﬂ?% g?ﬁ@é%eﬁ? f &ﬁerga{@%éﬂoh&n\%’hﬁﬂ&%& & thy ﬁfﬂbﬂdn site with
ectively apply head cooling to victins of seriou

any meang fqr tregtinige Wigher severs irfjfidqsi hgf aseist piagpdigteams do not WIdely carry

head-cooh&%tél%%%rgtragt I g f tht%}r Os%%:dgltd &{1’1‘ dﬁﬁﬁ%‘t Mt 'ragiglll" r\g%lﬁ éi Y@fk\ﬁe@ &0an easily
portable n&dhs of a;uiqmenab-y Whﬁ:hrpasatm@ﬁcsF%Eﬁsaﬂqu@nfekgmpmeémhla‘a@ jtioners can
sty and,BRaBE T e N il A OB o of suterin

neurologu%b%@t%ﬁorlﬁﬁ&{ aflf) (i’esﬁﬂrd?f )fhélf mjlﬁiﬁeé suktaied. @n@p@@ose‘dkﬁohiﬂmh fis a nasal
turn cools the brain. Eartlcular roup.of in 1
spray devisgt Whishsadmmiigibiers & Hng auist eﬁJ ¥Gs fregilpaachepisaly jinto P%“ent s nasa

cavity. Thg‘?ﬁlgt; érﬁ:guetg g%l‘f)‘&fagee&} co\ﬁ'téci Wi thd Rk LP He M s EHRBSHRH hedtdnd carry it

osition of a notorcycle rider on their
awayﬁnnvmhmOREMMKmﬁmnnycmﬂsﬂetmho are involved in accidents
often sustain severe injuries. By far the npbst conmon
cause of fatalities anpbngst notorcycl e accident

One partivilét bfhp JTOMRYET patiies histdel to Haue isestained hikdd mj;umds dre anhotorcycle
traunma. Since as farlﬁgck as .1946, .i.t

accident. ViEgByPUEP {IiaP PR PHG UEreHgH B o ions B By e Hggrider on ther

vehicle, n%t&@#lfsﬁaﬂ{d de 11?\%%@91nta@&d&ﬂ@ﬂﬁ@rﬁs&falrﬁsdkaﬁﬁM@é By far the most
crash victimsuffering a fatal injury. It is now

common caisenofefathditics jamongit 1aot|ogqyg]er ageident gictimsyhopaves) @sshead injuries
resulting H’élb};ggli? \{%Hugr%e%m%guagt fakerﬁl k 9 Yﬁ%r nah%ofaéernc%%ﬁn ?f t:ﬁ%ﬁ/ wearing a

For cycle; vari ous” sa
motorcycl%ts&fé@&ﬁd]iﬁethﬁ?gmﬁcantly reduces the chances of a motorcycle crash victim suffering a
fatal injury. It is now recommended, if not a requirement of law, in almost all developed countries,
to wear a motorcycle safety helmet when riding a motorcycle, and various safety standards have
been set out which define the minimum performance requirements that a safety helmet must

achieve in order to qualify for sale under the appropriate standards in the relevant territories.

A typical motorcycle safety helmet design is shown in Figures 1 to 3 of the present application.

Figure 1 shows a full-face motorcycle safety helmet (that is, a helmet which substantially fully
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been set out which define the m ni mrum performance
irements that a safety hel met nust achie '
WO%@%#%?OO qual i fy for sale under the appr opriB\a/ftel;ébﬁzoow000273
standards in the relevant territories. A typica
notorcycl e safety hel nmet design is shown in Figures 1

to 3 of the present application. Figure 1 shows a
full-face notorcycle safety helnmet (that is, a hel net

whi ch supstantially fullyencl oses the wearer's. head ,
encloses UK SqTEE 8 NEAAL AN Aes IS SR A RAG TS EBR T ropt BB gTearet mouth
and chin) WBIR RlbotorcytRHhdimeNd ifdhide} thel RENFPhRAEC Y6dye3 hehidRthad an opening 3a

i ncl udes the helnet nain body 3, which has, an ogpe

»

through whighthg BdegIsammeee And huisey Yayhiehis sslestivehn ppigdlsiand 45’\39%9 either to
expose theflddif A& §f3d0%g£li0¥@th¥ rib@t SRR & And dbaUR LA Mdichiigr to

expose the rider's face, or to enclose the rider's

face so as to deflect wind and debris. Figure 2 shows
. cross-sectional. di agramihro | e
Figure 2 sﬁgwﬁgtcrggg?s%ctbogaf;é%%raﬁnﬁt {085{1 F}hegH&% Oé’(t«}{').‘;ep]?ég%l?{ %ﬁmb%dy 3, indicating
the typical @fadd cogtruaivmbl elbmomstiserédfeThe helmbhendie bowdyt 3 rfatnms b daygred shell
) forns a | ayered shell which encloses, a rider' ead .
which enclgi RSP PGV I HOBo @aE‘QPPS%’i%%‘g“p&ISF%P 55?%%@%?% outer

shell 10, alreBtide] Wbk 1a58&d flimpabt a_@soﬁ'lﬁh%MaVe@iaYZO B Cdn A @on@ért layer 30. The
i npact " absorbing material 20 and an inner confort

function of gieevtariges layere issaxplained widfresneet todigwied- | ayers is
expl ained wth respect to Figure 3. Figure 3 shows
di agrammatically how forces are distributed and
Figure 3 shbwe dbethnioyatidaBy awiforees draydéstsbwiéd arivbatisetbes by dher vaniguateyers of

i mpact. The rigid. outer shel 0. defl ect.s .and .
the hotmey RS o el cie™y bFge SRTLQ, hebfh PG THBNER impsforoes awey
from the ihiphel ity latddIBUBRUER et @ shaih ed,|as TRow@ By SHeadvMaticlied L. This
arrows | abelled L. This dissjpates the inpact forces

dissipates dhnijnerbitrech @ Wb it 1B PPihaciPagl s Hiat theh atp ngf gonggptrated at one
point, preﬁégﬂﬁﬁg?{e; s?geﬁ?h@l eP6m Qﬁlitggg apirf Ulgwiﬁ%ﬂeg%ﬂﬁe§ 9{! %Mmpact%}]aeg object.

_ splitting apaft or bein enetrated by t :
The rigid ionfsachélh0 disfheunore Bheorbs gimhcbencegy By eh lappioptiaie titibwermeghanism,
such as spﬁgti%&?aé:ﬁﬁgzééﬁﬁegn?ns plrgb%(ti tlﬁg élaggig élﬁ%ﬁhﬁ%?ﬂ%@?lah.uﬁ% impact absorbing
material ld@dral0 BlesortRginglactt ierdyi by defodinére Bhelel dirsati@r bfilkhe ibiyect force, as

i ppact apsorhbing nmaterial |ayer .20 absorhs inpac .
shown b%ﬂ%?f@@,%@%iqd&r %’F%@“‘F‘ﬁrytgﬁ’éi o e pash a@%ﬂfﬁlﬁ%lﬁ%_@%@ however, is
to slow ddvf FBverBent DR AW WddVertsHRad Iy QUBhibARE kileB@rdes o bR WXakdFB Bead as the

goal of the inpact absorbing material 20, however, is

helmet is subjesteshio depimpaepieieent of the wearer's head, by
cushi oning the forces on the wearer's head as the
hel met is subjected to the inpact force. This reduces
This redutdseheraggnituidenfdfie fonee dndraceclantomebahehabraomundeigoles ahthe impact

takes placké.r gitgl]pigaqql%&)%%%ﬁ{inagspl%geeddrmn%%crtnotorcycle traffic accident might be the rider’s
head striking the concrete kerb at the side of a road. As the helmet strikes the kerb, it is brought
relatively instantaneously to a halt. If the same deceleration were to be applied to the rider’s head,
the motorcyclist’s more rigid skull would tend also to be brought promptly to a halt, whilst the
softer brain matter, which has nothing holding it place, tends to continue travelling, leading to
traumatic internal brain injuries. The impact absorbing material layer 20 serves as a cushioning

member, giving the rider’s head space and time in which to come to a halt under a more
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takes place. A typical inpact taking place during a

nmotorcycle traffic accident mght be the rider's head
w@Revk9Ig t he concrete kerb at the side of a rp@dGB2®9/000273

the helnmet strikes the kerb, it is brought relatively

i nstantaneously to a halt. If the same decel eration

were to be applled to the4rider's head, the

nntorcycllst s nmore rigid skull would tend also to be

b t st th t i
progresmvemraigclf'I qral agﬁ thlg%h?ﬂf?lﬂ[}nﬁv%%‘}l&sﬁ%mfs brr%} g‘léurleetse %saﬁr{;lner comfort
layer 30 &9{&&&&%&»@\&%& im@act | BaAbing haetidlaaomaid & ulsdirtseheradj to provide a

brain injuries, The inpact absorbing materi al

ye
comfortablgeipefde sydacs agaipl BRivrgrenshsad Whgn v atg, %rhietorl?ra@fie §0ﬁeé§acahsed
padding sosﬁl%ﬁne%ﬂnét'm ﬁtntléml'r)r%dtcgm?&%l§ fh ﬁla&@bﬁrlﬂgﬁdﬁﬁalause The inner

nor epr ogressi ve deceleration us hopef ul
comfort laazvn Balityrjealbr powilebraai air igap @r |Cé8nﬂ€1'h@ allawetor ohiilatien around the

wearer’s hﬁ%%/gr[ﬁc} %% E% glhdt\(l)mqg)ge?‘gé a,\t,algﬁoglg}r}lgé\%t d:bzor bi ng

confortable tactile surface agalnst the wearer's head
en worn, and to provide softer ﬁp Ilsed
©-8Hd

,
Motoreycl et U AEEESiE R et GhiTo)e-8d D ARSNGB Sty and

protectlon RIAGE tHd Ufelhi& é&ﬁgimldél §fan Thsact Qﬁkﬁfhe%ﬁﬂcftﬁﬁﬁtyh@‘ﬂﬁﬁvh&ﬁ the helmet
typically provides an air g Q‘or channel to allow for
can be woyz hieh aidingna moswuavEle- Hheqistieadly; therigpact ahserbingmatgiial F0gpuld be

provided aa%rJ&g)EI hick LIy, &ﬁhelnviﬁ% Rkl g 1 ZE‘E of vARA 1%&3@946? of'@én@ﬁi’ so as to

necessari represents tra bet ween t he
provide extenéize podgr&fvetcys}amdng)todh@wbareﬁs htﬂdchll’mg @n frmpaestOrctha other hand,

e nemeP - P RG5O PRLAGL SRR 8 MR it

undue inteHeRACE FofiRvind, rediftendermpa ciin@bsisd, hh&@t I’ﬁﬁstt elbt bé toBChea\qu Mbtorcycle
be provided as a very thick cons#ructlon

.qQne, ar
helmet design iap anaasingly besnydhn deYfide Smatler &SP dightweieh] deglgn, as newer

X V PRirpBsddowiih I
materials %\grég?ﬁegéﬁﬁﬁf‘é %a?let gs&%ﬁﬁ?s;%)alget &E%rglﬂ Pf éﬁ%ts i hgl;l gresswe y more

compact ahé ligetvelghs cordigoetions.an overal | si ze and shape that the

not orcycle rider can wear it w thout undue

interference fromw nd resi stance and wi nd noi se, and
Neverthelbds, d4pite B@¥anbes momoi@agme saldg helmet Idesiglelmﬁtmsjeﬁingtn)rmlﬁ traffic

accidents ;W?lé rmeeag;;%%ltn){%tgggg]ﬁ sa ngel'lrx]%l%}gt\éva ts%s[t?lglhga%%leé H\g)bclh rasult in brain
damage. Gd SilobRfh RAHA! Xeftiahdat Svent With eapi® tespitbe InidaAs p@Emetichor other
progressively nore conpact and |'i ght wei ght

emergency oredicglLipractitényer oftgn eannofdiceisthe é@élﬁlofg‘%’é]ﬁ@égmll some significant
time afterr{Ha%rc@Céﬁg lg%sstglte%t &ebﬁﬁﬁ ?ﬁs:%égﬁi %{tug)}rdgi@éf gétgﬂ;@gt?(gl%ﬁlo%cur for
example thedugitideesling Intes et bllaml kieiad/atlmp of iosgganhsuphlys et (The ingrmal advice
given to n(r)r?-medwally trained people attending motorcycle accidents is never to remove the
helmet of the injured motorcycle rider, in case they may have sustained any damage to their neck or
spine. During the ensuing time period, the motorcycle safety helmet tends to keep the
motorcyclist’s head insulated from ambient temperatures, and thus at a relatively high temperature
(especially since there is no air flow through the helmet whilst the helmet is stationary). If the

injured motorcyclist has sustained a head injury, this can lead to inflammation and swelling of the

brain, within the skull and helmet. Often, the head can swell up inside the motorcycle safety



10

15

20

25

30

damage. One problemin this regard is that even with

rapi d response tines, a paranedic or other energency
wore@pogd6opr acti ti oner often cannot be on the sSPEnEeBG09/000273

the accident until some significant tinme after the

acci dent has taken place. During this delay,

neur ol ogi cal deteriorati o® can occur, for exanpl e

through bleeding into the brain, deprivation of oxygen

" d 0 .
e B L ST G 0 RBP4 L o
elapsed (tReDhdl@BPR ﬂ]ﬁﬁﬂb@bﬂfﬁrn(ﬁ/fed tunel ihej 1I:lju&ﬂ|1 motoocycyist zafndeEéra, hosp1ta1

in case the ha e susta ned damage
e spoui oo e T s B L B B B can be oed
to cut the HQB{%{ WQ ﬁoﬁQB@trNot&%ﬂlcﬂﬁf s hesySTRRe kefitiérdieean promote neurological

notorcyclist's head i nsulated from amgi ent
deteriorativmripBraany sgnifieantmedigal atiention @ndeiadeiyisteiegh

tenperature (especially since there is no air flow

t hrough the helmet whilst the helnet is stationary).
Tt would fhkrefdre benjesirde o tporvdges niests hpsvisdsthai orsdt af hedn damage can be

hi s lead to inflammtion and swel |l ing of

inhibited lflﬁén%%/fa-‘( CaGiqeRt et skul | and hel met . Of t en, the

head can smell up |nS|de t he nDtorcycIe safetyhelnet,

meking it difficult or inpossible

re the .
United Stafed prient pablcation USes O30 73 Potna st fiadoes 3iggling pack head
covering. (I"L? @o&‘ﬁg DBl S3feheNo rb%tw&ﬁ sh Q5 RY &fetlieisbalp ¢ aipatiéht @ldergoing

Fist arrives at a hospital, where speciali st
chemothexapy Imeatgletﬂo@ﬂ is costamilagesi thatdbe confingaiarky maxehg & ehemical cold pack, in

which ch%r%jg/ ]%n? % ﬁ&ft?@grt‘é&f Ca%;cg) d %@t Hﬁ:g cﬁe gmgﬁ%l t%gét xj}grl %&%%lﬂfs?é a barrier

which oth@ﬂﬂseFHe@if@ﬁe@tH&ﬁu Mhk Ogcblﬁ@ padleiﬁelneuaﬁy civeylartreftldaea awy shaped notch
significant mnedi n can be adm ni ster

attenti
formed thgggip & F??é’}ee?hﬁr%acgéo o@sWF@BF‘g agoyneh raaglsag”‘r iné We\’l\hs %ef?d in a
generally Bg'\ﬁv‘l Qﬁﬁeetlt RicoReAbRitARRIF 4630 Efcah THGBAIL Bélmeniware to be used, then
torcycle accident victim United States patent
the coohnglpmk wght bnfouged immpltiplpars to ﬁblnL]@Q)lpf?ém@Tt, W thedq)lggqt]é/g gEcooling
H1n
e e S99 % RGN BRNSTAT Ry FRCLAEOfEClyig o mus o
activated bﬁbte&i&tngtpmd en,goidigs abersehdhier wpich te ecivaterthe ccbcthngspack whilst being
contenpl ated that the cooling pack may be a chem cal
col d pack, in which chemcals in a container becone
cold when they are m xed together by breaking a
barri er which otherw se se arate

é t hejin 'Lée co% a head

Further Ugéfed Staiesgrait aubljcagior ¥ ar %’néﬁ% 4> 10 Tipmblgy e ﬂlé gyps a hea

cooling dg\ﬂém h oGS %Q)V[ﬂoa 2@1@9111@ h‘é!ﬂd3 g@ﬁ&l{ﬂl)‘ Q/ltlﬂﬁl M‘Ea@@é@ Gr %rﬁﬂd“ﬂﬁ helmet,
secur e ent's iIn a generall

such as tlsafmnﬁruchbn |h3tsomrnewditalﬁm Stl‘flﬁ&tThel Keady go Jeyics 15 conﬁgured to sit

within the gat or%lelme eof rerte\%fea{%/grr gné % Qc%té{ﬁ ?&e chQse fherein. As the ice cubes melt, the

worn.

head cooling device allows the melting water to pass one drop at a time onto the wearer’s scalp, so

as to absorb and extract heat from the wearer’s head.

US patent publication US 5 755 756 Al, to Freedman, Jr. et al, discloses a hypothermia-inducing

resuscitation unit which includes a helmet adapted to be mounted on the head of a patient. A
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t he cooling pack m ght be forned in nultiple parts to
fit in the helnet, with the objective of cooling the
Woe@pe936%0 scal p to a tenperature which will nmPCTGB2009/000273
hair |oss. The cooling pack nust be activated before
bei ng put on, and has no neans by which to activate
the cooling pack whil st bé&i ng worn. Further United
St at es p_atent publication US 5 469 579 AI to Trenbl ay
coolant songr:c/:% ?sl pgm%lgé %rg%s&%?{gal dﬁ“%lg e}?egr?ul-: Egl eﬁﬁafrﬁa'g{&g achieve a
tight fit ovesthe hyadnflarpatient sandito @sovudaecoohngtorthcpatmnt’hmasi Worn on
buil ding sites. The head cooling device is configured
to sit within the hat or helnet of a wearer, and to
SUMMARCY OFariiE NGPENTeN therein. As the ice cubes nelt, the
head cooling device allows the nel ti ng water to pass
one drop at a tine onto the wearer's scalp, so as to
Accordinggasé) st MGk EXF rtl?echregéﬁtm‘gernﬂﬂhtﬂﬂ@revﬁeffrgﬁd& heatealUSomprising an
nt publicatio to Freedman, Jr.
endothermi¢ remktor dndsaltugm ta ihijiptst dneendothermiguiehdiipnria $he seacter ivdnlst being
i ncludes a hel net adapted to be nmounted on
“mnlonaﬁﬁ@“ﬁmg A%f a patient. Acool ant gource i s punped from
extﬁrnal of the helnet into a bladder which is
atable to achieve fit ov r the head
Preferablyp fheiIGHET |SHINESS. BB BN TEOTIRERE SAETEN BLAETERe: 5 dpishion of an
impact or%ﬂ%\( iffbact i thbMRRhWEN AGEREEN N of n additibs thaapetie trigger is
the present invention, there is provided headwear
arranged to amipiate Hierrepctian EgeRANse i an lﬂ@aﬂ%tt%lrth%g@d&’eﬂrr i gger to
initiate an endot herm c reaction in the reactor whil st
bei ng worn on a wearer's head. Preferably, the trigger
In preferrddsenabodangey] thechehdwedras 2 helmet @mpunmpmé amsarst s dipad fom impacts.

N

to detect dnlfiphétiod dfiresit ﬁ{ﬂa@ﬂgﬁé’d biPa H&b&té@h@elei’&mh @8 dicl leadwenr exceeding
response to an i ng% on the head referred
s thresholdmsaait et S erathb (e dWaHESSTSS BrAPHEL i GHE B GrgKeY Griesponse to

h & Mastd sABldymadnitad
s oo O S ey Moo il
may conprl se means to detect an inpact or inm nent

In furtherlpggamda?m c;egi&rg% ?15 ﬁilgtl e r egaﬁa{flé: gllrlra?dﬁe% egétgfr I‘lS two or more

reagents WIRIER will Fct tob@h&T iniad cadothaged réaatmmIWheatthe tdaetlcmeaamltlamd Each

in response to
of the two or more reagents may be contained in the endothermic reactor, separated from other

reagents with which it will react, in respective cells or reservoirs. In certain preferred embodiments,
at least one of the reagents is contained in a layer arranged to encompass substantially all or a part
of the head of a wearer. One or more membranes may separate the reagents from each other, the
trigger being configured to initiate the endothermic reaction by opening a hole in the membrane
through which the separated reagents may be brought into contact. In one form, the trigger includes
a plunger for opening the hole in the membrane. In another form, the trigger includes one or more
frangible regions in the membrane, configured to open to form a hole when tension in the
membrane exceeds a threshold magnitude. In one more form, the membrane or trigger comprises a

shape memory alloy, or a shape memory structure, in a first memorized state and is configured to
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a force or pressure generated in the headwear by the

i npact exceeding a threshold magnitude. In further
w@e@besised enbodi ments of the headwear, the enpOr/G8rI¥P000273

reactor conprises two or nore reagents which wll

react together in an endotherm c reaction, when the

reaction is initiated. Eadh of the two or nore

reagents nmay be contained in the endothermc reactor,

separated fromother reagents wi.t ich it wl
open & holeglighe THTPEGELIPOwSEdr (oot G ars aiepe el st @ second
memorizeddigberred enbodi nents, at |east one of the reagents is
contained in a |layer arranged to encomnpass
substantially all or a part of, the head of a wearer.
r ThLAN SR 5 BALREE 4 BRapeandftitySalfoy0t a shape
In yet mﬂ%@ﬁggﬁrﬁgr%ﬁe trﬁgljggee?@%ge.i ng (ﬁ:)onfi gur.el_)g to diSHr%,i t idgt e
memory sttiveurerid atfhgtrmencorized stateomdbiy cafientaddo anitige &hejrgaqtign in response to
.menbrane t hrough which th d reagents may be
a change 1%&8&5?&3 IP?{P%ry@%ﬁettgcats? cqng ngen@&?%?r@n{a%f he trigger

i ncl udes a plunger for opening the hole in the
menbrane. In apother form the trigger includes one or .
Ineven i e PRHLFBYE TR R IR RO G R GhF g Sl g tera

for initi t'%@x@ LRtEP I Tedhoh e 18 28R E@RRIIby fAid difectiBitbr ane
Orlnllale ceéds 1a thr%shol d rmgni%ude. Ir?jone more form the

menbrane or trigger conprises a shape nenory alloy, or
‘ sh : | i @rehdthsSi ' {tBe reagents
il furf RS T RBLrRhs; B R il b b CORRIE Sl o roag
and the redogiop prisiacts of theehduiy@minreattongiriop to anshdiripg sheareactio. a
second nenori zed state. In yet further preferred
enbodi nents, the trigger conprises a shape nenory
Preferred @hlb8¥imefs 8f IRAPCadWRAP Mirtlsdrr icludé ean emergeddyr aitiation device also
. nmenprized state and is configured to initiate the
operative fodpigieieghe feacti®sponse to a change in the shape nmenory
state to a second nenorized state. In even further
preferred enbodi ments, the trigger conprjises an ..
Accordingetoemsertond fasgrce of therreseni inyentiane thead isf provided heagdeyeat cerparising a
reacti.on in.r onse i : '
ess-expantygf b T A<V ck TR botelisl s AP} afPLfgbag iPak Bl of the gas
from a preRdDed esnthider idRQE dicoinpressiod togitmendjdcentdont B avegios of the headwear
) reagents and the reaction products of the endothermc
that is configgiedite augiesedhe hegd QhaV§8¥Tng the reaction. Preferred
enbodi nents of the headwear further include an
emergency initiation device also operatiyve 330 initiate, .
According e artbid taspest ofdlecopigseny invensonchstedisaupyded geadpygar comprising a

reagent p%%k%%? irégrf;lfg%@ég{&t f.'e%’ve tﬂ%@{ @nérg‘y REoY a0k hrBead¥RANhen activated by an

impact.

According to a fourth aspect of the present invention, there is provided a motorcycle safety helmet

comprising:

a rigid outer shell; a layer of impact absorbing material inside the rigid outer shell; an endothermic
reactor, substantially contained inside the rigid outer shell, containing two or more reagents which

will react together in an endothermic reaction to absorb heat from inside the helmet; and a trigger
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gas- expansi on cooling device for cooling a wearer's

head and a trigger to initiate release of the gas from
W@ 2@pessu i zed container into a deconpressi on PEQGBR09/000273

adjacent to or in a region of the headwear that is

configured to enclose the head of a wearer. According

to a third aspect of the §resent invention, there is

provi ded headwear conprising a reagent package

arranged tar i a gg:? %}'@P@gmﬁﬁv %%a% at e Eogbr gil& b"‘ﬁ%r\%rp hfﬁ/garer’s head,

in respons@fbﬂ:%ﬁdcﬂ@tﬁ of i}ﬁnﬁfae&ﬁnﬁqmlﬁbneﬁﬁpamﬂon thlaéxebnets provi ded a
notorcycl e safety hel net conprising: a rigid outer
shel I; a layer of inpact absorbing material inside the
Accordmgrtb 9l ﬁiftlp BiREt SNEL bresdft iSVAAbN h e Gs pRAIAN motorcycle safety helmet
substantially cont ai ned i nsi'de the rigid outer shel
comprisingont ai ning two or nore reagents which will react
together in an endotherm c reaction to absorb heat
frominside the helnmet; and a triggerarranged to
a rigid outbrnshtellm mythef m@atdbmhmg nnzgerc iride the tipil m@facshdh an endothermic
e, gkl e RS RS A PR s v
will react R)%leﬁ‘l@lt in AC&RIoHeNBictrBaction ikd bsofts &L tfroaf inkide tlpar led@at and a trigger
invention, there is provided a notorcycle safer head,
arranged th gitigie the psiothermis: reaction 4 gheggreier: Shdst beﬂ}as VARG gpvearer’s hea
C Rnfpterial inside the rigid outer
in responsgﬁ};% : I%Ets&eihg er mc reactor, substantially contained
inside the rigid outer shell, containing two or nore

i ot RS0 DS Y AR AR SP B 85 g or e
two or mdré r€igefits 3¢ tangee inothe Bhddtidramid ftactend;epdmlbmfmn‘r el:helt reagrants w1th
in the reactaor, %TI|St bei ng wear er'

which it 5if et 5 FRSBeciise 85115 arpier o AHE=h e el e Fopepits gy 33t case be

contained ‘%H’%Ofik&%}%g@é t& REcIaS Sutlagtisiaf Ql‘l Yor fﬁeﬂ)aﬂ‘ﬁbf e lida@ of a wearer.
or tifth aspect, each of the two or

nor e
Preferably; amgeont B0 meohraiensdparaet the reaasstshem; each cfbgrofthe trigger being
conﬁgureﬁf gcp i e(‘,e glefernggt}h x{nlﬂg Eeacﬁﬁﬁgyg?en\r@ﬁeég hwé' ifiind fneﬂ’{bfalne through which

I n respective ce ervoirs. | east one
the separa@dd rbigenfseﬂ@ecr&tﬁomlﬂtancmﬂnm. case be cont ai ned in a
| ayer arranged to enconpass substantially all or a
part of the head of a wearer. Preferably, one or nore

The headx??al'i‘l‘gég gﬁepgrgéﬁgﬁﬁzéﬁt%ntlb 8blé @ABEMInSighifedn®d Bachiriod kdth,thd fist aid kit of
any paramedic, and can be used to provide cooling to the brain of an accident victim whilst
awaiting arrival of transport to a hospital, and during the journey thereto. Headwear according to
the present invention may also find application for providing cooling to the brains of patients after

arrival or who have already been received in a hospital.

A motorcycle safety helmet which includes, incorporates or embodies headwear according to the
present invention is able to provide significant cooling to the brain of a motorcycle accident victim
without the need to remove the motorcycle rider’s helmet. Neurological deterioration may thereby

be reduced and brain damage can be avoided. It is furthermore thereby possible to reduce the
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configured to initiate the endotherm c reaction by
opening a hole in the nenbrane through which the

w@aepangiteed reagents nmay be brought into contacPCT/GB2009/000273
headwear of the present invention is able to be

configured to be carried with the first aid kit of any
paranedi c, and can be used to provi de cooling to the

brain of an acci dent victin1mhi|st awai ting arrival of
ort

tendency f?rh f" oforc Hagegﬂ%%g oes 18?t r?é %‘f{%s%uﬁeg glg V?hl'fllrs{r]] ft;¥entla1ns within the
confines of MY ndksiOydid Rddmeppl i cation for prOV|d|ng cooling to the
brains of patients after arrival or who have already
been received in a hospital. A notorcycle safety

BRIEF D]%@RS?TICYI@UF*‘THE@MQ@@NG‘S”COV porates or embodi es

wear according to the present invention is able to
provide significant cooling to the brain of a

To enabletahégtgﬁg ! oldgrsfaﬁging g th¢/ g‘fe%e 1%§ntﬂl‘aﬂt attd "o IE!?!;)F hb® thENBME may be

rcyc Neur ol og
carried intdeifREl, e¢fatehon withyotvhisr elaye, thy Weyj of egamapld dnlyitn thiaaecgmpanying
can be avoided. It is furthernore thereby possible to
d1'3“"““535Fle\biliiielethetendency for the notorcyclist's head to
over heat or becone swelled up whilst it renalns wi thin
the confines of the notorcycle helnet. BRI E
Figure 1| IDESURIREITONVSR F1a FAEIRTINarg5h 5|18 cpBppasats of a ypical fll-

ndihg. of the present invention, and to show
face moto gag%%gﬁsane iy be carried into effect reference

wi Il now be nmade, by way of exanple onIy to the
. acco i ngs, I.n whichy. Fi . 1] i de
rigwe 2 35 SOMAPA P RIS Rl o B e ihdiaieor e e
constructiSBlement f 8 incfortydie Sdtly helnlel amn baalyor cycl e safety

hel met; Figure 2 Is a cross-sectional side view,
showi ng a diagrammatic representation of the key

Figure 3 i§ Qﬁ] §ﬁlg%@& b@gﬁkeﬁbﬁm& oP4 partidR e ffeYiab@r&Rfeahyin ib@ﬂyrm Figure 2,

Figure 3 is an enlarged cross-sectiona
1nd1cat1ngvdlegvamfmaa0¢ib’r theomaghert e Whishofasges| &e ndiptRbBIGH yandf sorbed in the

iagrammatically the manner in
Inmnmydﬁﬁ%yﬁﬁFgP%egggggﬁdﬂ§¥glbuted and absorbed in the

nDtorcycIe safety helnet during an inpact; Figure 4
Figure 4 ;fwg/\évsﬁa?rﬂscs%%ggs}ols %{gle gzgeiavlg) IOIS: Igg I%gl\éoc%menI OP Hieenqg(r)ldt)log? %tf a%otorcycle

safety helmet according to the present invention;

Figure 5 shows a cross-sectional side view of a second embodiment of the main body of a

motorcycle safety helmet according to the present invention;

Figure 6 shows a cross-sectional side view of a third embodiment of the main body of a motorcycle

safety helmet according to the present invention;

Figure 7 shows a cross-sectional side view of a fourth embodiment of the main body of a

motorcycle safety helmet according to the present invention;
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safety hel net according to the present invention;

Figure 5 shows a cross-sectional side view of a second
werodissent of the main body of a notorcycle sedBGH2009/000273

hel met according to the present invention; Figure 6

shows a cross-sectional side view of a third

enbodi nent of the main boé9 of a notorcycle safety

helnet according to the present i nvention; Figure 7

cross tlonal

Figure 8 s]éc?%adcrﬁ%srﬁecB?n € MEV oftgol!&& %‘ 1}}81%‘(00% éhég ﬁa%nrb of a motorcycle

safety heli&! 2083rdide @@fh@lpP@eﬁth‘I'dﬂlﬁoﬁ)r esent invention; Figur e 8
shows a cross-sectional side viewof a fifth
enbodi nent of the main body of a notorcycle safety
Figure 9 E’sebﬁﬂ‘e Iof QOGiEhNGF Bocrbé?sesem&ls &ibughnY SRk of Fhe wicn %oms of the
ed view of a cross-section through a port
motorcyclofsaibtydleﬁmctracb@dylgdf) thehprepant drvsidone 1@@@@@ ch@r@@matlcally how the

ﬁnegnnggvéaé o 0¥§hﬁr°°‘%gé%ﬁébpg%ggﬁrﬁg”%ﬁ gﬁ%%nts of the

ofannnpmptorcycle safety helnmet can function in the event of

an inmpact; Figure 10 is a further enl arged

cross-sectional view show ng a portion of the main
Figure 10PR0Y fiffheR cAMERH C¥6dsBes@dnal Yiehekitingacrtdomof tee irfain body of a

present invention, show ng dlagrannatl ally the eff é f
motorcyclgsafeplaimeingepoidingetodhe PFECT IR EFHPHGH awisec peAp@aBrallihe offect
an 1mpactrﬁ9§rq{a9¥ 8+ ﬁqg%&feg&iﬁ el dinents o3 ﬂfeerﬁot'élr(@cfé%afétﬁle?&gt a

MHBLIC VI ews | lustrating 4 principle
of operation of a trigger unit for use in conjunction

rigures 1B GHe Sretcr BLOTBA TS a0 4T dNg i E8RBLipte of operaton of 2

trigger unflif@alsa EHT&In!]Lﬁlcﬁb@%thltﬂld fd)‘ﬁdg"oﬁigl githotiineenpy ofithe pﬂeeermfnventlon
operation of a further trigger suitable for use in
conjunction with the foregoing enbodi ments of the

Figures lgAet§ §BE Y SQidsUF di %Qﬁﬁl@ﬁc 33 s iushdtngihe RingPld &Sopetation of a

rammatic views showi ng a further triggering system

further trsglgelt sijtablef for usedni qr)nmmethiro radotha Joegpivgi erabrdiments (o ghe present

present invention; Figure 14 is a cross-sectional side

view of an enbodi ment of the min body of the

nmotorcycl e safety helmet according to the present

I nventjon, indic a 14 furt .
Figures 1%It%llr (I:rﬁ’f a seples ofa 1agrgmmagic VlfeWS s c%CmE gt | 1%’[16"%ltrlggermé’I rsfstem suitable

invention

for use in the foregoing embodiments of the present invention;

Figure 14 is a cross-sectional side view of an embodiment of the main body of the motorcycle
safety helmet according to the present invention, indicating a 14 further optional feature which may

be applied to any of the foregoing embodiments of the invention;
Figure 14A shows a close-up perspective view of the further optional feature of F igure 14; and
Figure 15 is a cross-sectional side view of an embodiment of an item of headwear configured in

accordance with the present invention, illustrating how the various fundamental principles of the

present invention may be applied to a range of headwear items.



10

15

20

25

30

be applied to any of the foregoing enbodi nents of the
i nvention; Figure 14A shows a cl ose-up perspective
wao e@woedeod he further optional feature of Fi gurECT/GB2@nE00273
Figure 15 is a cross-sectional side view of an
enbodi nent of an item of headwear configured in
accordance with the presth invention, illustrating
how t he various fundanmental principles of the present
invention may be applied to a range of headwear
i tenms. DETAI LED DESCRI PTION In the follow ng, like
DETAILEDDESc®gIoNneral s are utilised are used to indicate
the same or simlar features in the various
enbodi nents of the invention. In the followng, it
In the follo\edli}lg%j 1RE rFPRAGHATEHs SRRk 18Rt Bl HUIGRNBE drhe/or similar
enconpasses both a positive accel eration, which
features inithecvagiaseembplmehts abtheiventign.a negati ve accel erati on
(decel eration), by which speed is reduced. The terns
accel eration and decel eration as used herein shoul d N
In the follbWisy, REwiIDBS iapiReciated shredcngerativre gedrasl feaivompassds both a positive

i e SReETRaso o 0 11 SpoeL L, EEILERk). v
speed is reBOGY. Bhferfs ARERFFVE bfd d8deRiratidnlsiéd heteih lshotd takséd considered

_ diagrammatically in Figure 4, which details tfﬁfg maj n di
as being demechangeehlonand andwabint SneTmRApENgOIRIFSy dI% SHRANERLCORiEK dictates

body 3. Simlarly to the known notorcycle safety
hel met descri bed above with reference to Figures 1 to
3, the notorcycle safety helnet main body 3 includes a

rigi.d oute hell. 1 i nsi whi [ S.P |, d o
n s G OULEE B ohbnaesd oSSRl AL IR g, i
diagrammlitﬁ%ﬁ%r] iBFiduse BUhIBrdeRsiR the heungednswiuttiinal tlementsterthemotorcycle
of the notorcycle safety helmet main body 3, to
helmetmaﬁ?‘@ﬂﬁ}’cﬁe a contact surface with the head of a wearer of
the notorcycle safety helnmet. It will be appreciated
that although the illustrated enbodinents of the
Similarly toothe kogweh mosatyslesafiesy fretmeas tleschibedyakoye with refeasncp & Figugss 1 to 3,
illustrated as | - f BV . .
e ot 8 e RS S e A v
an impacti dbe@bPQrmiteria 15yt LabAe immdabmdomiayer 8@ict frthemepre arranged within

. .triggerin evice ccor di t.p.the i nci pl es .
e ot QR G e R Pt R RSB P BB e
of a weardr bf 888kdtBdycle safety helmet.

otherwise.

It will be appreciated that although the illustrated embodiments of the motorcycle safety helmet of
the present invention are illustrated as full-face safety helmets, other known forms of motorcycle
safety helmet may be adapted to incorporate a suitable endothermic reactor and triggering device,
according to the principles set forth herein. Specifically, endothermic reactors and triggering
devices arranged in accordance with the principles of the present invention may be applied to so-
called open-face or three-quarter helmets, which still provide protection over the ears of a wearer
but leave the lower face and chin exposed; half-helmets, which provide protection only to the top of
the wearer’s head; and flip-face helmets, which have a flip-up chin bar and visor, allowing the

helmet to convert between a full-face configuration and an open-face configuration.
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devi ces arranged in accordance wth the principles of

the present invention may be applied to socalled
wop@nodmee or three-quarter hel mets, which stiPET/GB2009/000273

provi de protection over the ears of a wearer but |eave

the | ower face and chin exposed; half-hel mets, which

provi de protection only te#the top of the wearer's

head; and flip-face helnmets, which have a flip-up chin

bar and visor, allowng the helnmet to convert between

a ful'l-face configuration and an open-face

The rigid GR&f dH@UNatik @ypidalle 3 fod thno tiek axhil ﬂorﬁh@lly sitliey ph dajkdtion3moulded
to 5 nmthick and ormally eit

[ he
thermoplagtis] €%t A oRtBIF-MY! e o PhempTSsS e ibAee B Bt SliFe- odisylay fibres.
Polycarbmgﬂ‘re&ﬁglsﬁfelﬁ SleRfi8E1G @8 AMTHE sl PSS m@teriieaidaypd dftdodsiruction selected

ycar bonate outer shells are wi dely used. The
for the rlg:;beutlelf Bhﬁllnl&t Raviexer, ant Cltlb}qeé tfbﬁclb%\ﬁ%g Hscadvgmiagss| Qbinzle with the
uf foyCiby bdnBftls 2h@ failin
present mveé‘ﬁ"%v. ofs) %ﬁ g’mgl{r?tt 251 ST OB A na\aﬁd‘gg(\;/fnbsﬁ% %%;e }}pr esent s
at the impaby poihbi, dfmr aBheseniss eo rethiel the I padtabeerbingdingterialblayes2Gadering an

absor bs ener by.. hendi d failli at, th
impact evEigs WS PRUFTUTL L HUROLEPTE R PR P ria ot BB ggn on the
Wealrershgﬁ;_erlal | ayer 20 during an inpact event t hus
preventing it splitting apart and separating fromits
protective position on the wearer's head. The i npact

The 1mpa<§t21§&)rr§ﬁhg Gt ﬂ gréj 20 ; ﬁﬁflcaglgl foﬁnéd/ & &ﬁél&éﬁyﬂ‘eﬁ’é p&d ntfuld@ng, with a

ene density in the range
density 1n41®: ﬂange74D k)g”l()ri&/m I’f@e fmw@ksl alre clasecsi, 89 theatr, inside tham igpempressed

during an Kﬂ%ﬂ cérglgtlrﬁngeofyslyt B ?t?getng ?);e expand ndh eé(&[gﬁﬁjerae absorbs a lot of energy

as it is cridPey $lipy {0e906 dlf $9robiginal thidkneds iemgricay), a)st idesinot stotesthednergy and
up to, 90% of its ori | thickness.is

rebound 1368 SR SPGRE B 1o GIPTEON COUIUNG PRUTEEp Pl S ohed). This

. prevents th@ &Bt%@@n&%& ok Bafcﬁ af@ Sk (Rt do@ihist the Rt Brain for a second time.

onpressed  or crus edé This prevents the stored
Polyurethermeﬁogy hepelae bery userbas thenpact a@pwga@aﬁeﬁéltlaxqﬁ &0 3oy hedmets.
brain for a second time. Pol yurethane foam has al so
been used as the inpact absorbing material layer 20 in
The humﬁDBEulhdahsﬁEﬂlsf f1dkie insiderethe Iskealil,nwbbigi a:éolaﬂhyoﬁ cezmrp@l sping] daid and a
e skul |

protetive £agt e U 5t Qrneie et REPH Rt i KR oA brought

to a stop, @H Bth@ﬁV@e SRERFLed, FBGUJddE), Patitte beain cbetities ughingt whah can lead
or otherw se accel erat.ed, very sudden|y, but

to & mumbsy o ifGesent BRGIE RO fgm sherEine ehFhe ey tssisaiorhisrsute fgife brain,
bleeding ?éttvgé{ ﬁ{étbrg 3l theidHbal %ﬁ blefeﬂﬂg‘b%hﬁé%'tﬁg dofa 4daehBKRAIN Any such

Issue to eeding In't brarn, bl eeding between_ the
injury tends 20 teadrid infeenmation, andrswisilgdo e theainaathin He fuHawhich in normal

mrcumsta%ur:]ees csalr<1n(|)t| occur Xue ke tlﬂe confined nature of the brain within the rigid skull. (In a
hospital environment, build up of pressure and swelling of the brain within the cranial cavity can be
relieved by drilling or cutting-open the skull to relieve the internal pressure.) The layer of impact
absorbing material 20 has the function of gradually decelerating the skull during an impact event,

so as to minimise differences in motion between the skull and the brain.
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injury tends to lead to inflammation and swelling of
the brain wthin the skull, which in nornal
w@reenesb@nces cannot occur due to the confi nePCT&BR08/000273
of the brain within the rigid skull. (In a hospital
envi ronment, build up of gressure and swelling of the
brain within the cranial Favity can be relieved by
drilling or cutting-open the skull to relieve the
The mner o H e B o IS B orRgh R s RER O b
mesh, to ehgh?’e e lhe AdforO@lAshfétTPaRet @N@l&bmf@tﬂab% fit dutﬁﬂgﬁmm‘mabuse and to
differences in motion between the skull and

ensure thabit & Ireld ARPTPpriely db RiasP o0 fisyiser’Sheads (HPIGYPRIARF ﬂ@waﬁ frgm moving
around anﬁteﬁfeﬁ?%g}lﬁamé %cﬁ{traﬁgﬁ bnP@dh 9 RNHoBrpERAL habl e

ensure that the notorcycle saféety helnmet is a
confortable fit during normal use, and to ensure that

The motorit:}tscl&ibgagg/tg A}telninﬁ 'cﬁg %ﬂ%{ ? %s{raﬂe(ﬁ’ Enaﬁgupelh ErﬂngH§ gr( er?‘dolfﬂ%ﬂﬂrc reactor,

r om no aro
formed in thisednfRydirAgnt ift tvot iacemniagat rhatwezn the dnner somforoflayeh80 and the

impoct G B O SR T b e B e

reactor artaRRGIRAE forl Y Particulr bppika@SH Athe PRASthemit Wenchd i & %mte 4 is formed
['ayers between the inner confort |ayer, 30 and.t

by an inndr iqyee tH0 abd on Iovitey layex e &0.i Thesq %],aygg co%metwgrdqtg\%yeagents which,
when mixed® % tﬁernﬁx ?ﬁ?jké’ B gndogr% ﬁqleszioﬁ nF&rhﬁ‘e St Hu‘_?gsers eaeh&lon need

& Pangenent. FoF - any |cu ar application
not requlre ladxhhxli@r ind the keRagdo Btatemfthg swlstaficéssinf @phré@eb)bua mayrhgesimply the

dissolution Btyﬁnéq w%g%ggedl?lg)[ :? Hlial%l];yegfég%f)@ %ﬁ)hgaﬂge tIV\g &xﬁt agpreferred for the

outer layel 8096 RBAtainUA FERLRKST Witers BAD fhiethslitner daet I4O o cEﬁ)ﬂamt dveamount of
present purposes, a reaction need not require a change
ammoniu Aitide el ectron state of the substances in each |ayer,

but may be sinply the dissolution of one substance
into a quantity of the other substance. It is
During nopn&lssntolfyhepnabmypledafetyrheﬂrh@t % thecivd reggantsse held seniraigchirom one

another 1rb61}ﬁl feﬁpeébgl ﬁ%ﬁ: ’Thf%n%lrcrifm nllanl?T] i {1916 E L&@ureﬂo‘[o}q%}tﬁl& a reaction
between thé Subefanédidn AR @herlayed 46ahe ytehddyere 0,35 atdesult wﬁ:the helmet suffering
reagents are _held separated fromon
an impact, da BBGTRYRN 0y EPFIES HIESE apspa TR ppbipgn n HEL 4. The
endothernﬁQ'?gdcﬁHﬁ eekih® pldek Rl ahd Sdstands Rethersd kfigs 40 and 50 absorbs
bstances inthe inner [ayer 40 and outer ayer 50,
energy fr(als the head of the pfearenef the matarcxaly sadety Hglmeh i npact, by
operation of an appropriate trigger nmechanism (not

shown in Figure 4). The endotherm c reaction taking
When thepérﬁlo&;ehmtcwemnoﬁ sariggepst, alrecwster m phier dayer FAyereteasdl mirjthe inner

layer 40, t5001n1t1ate tile endothermic reaction by causing the ammonium nitrate to begin to dissolve
into the water. This immediately begins to produce a cooling effect within the interior of the
motorcycle safety helmet. The reaction between water and ammonium hydrate is able to deliver an
amount of cooling corresponding to around 1°C per minute after the reaction is initiated, resulting
in noticeable cooling after around four minutes. Because the endothermic reaction is progressive,
heat will be continually absorbed from the head and brain of the motorcycle helmet wearer during

the endothermic reaction. The progressive nature of the reaction can be enhanced by configuring
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energy fromthe head of the wearer of the notorcycle
safety helnmet. When the endothermic reactor is
w0 pdoggessed, the water in outer layer 50 is rel PEE6$2009/000273
into the inner layer 40, to initiate the endothermc
reacti on by causing the ammoniumnitrate to begin to
di ssolve into the water. This inmediately begins to
produce a cooling effect within the interior of the
e oer s SRS o i © Rl B PR Efmmoniom
nitrate in a‘%@ddaﬂﬁzslﬁ_@ﬁ,%ﬁﬁpwtd@h k@ trast @UnIngCoipen capiliaty @ecadit. @he ongoing
the reaction is initiated, resulting in noti ab%e
release of dlagopientpagent dptoghe gier Ml lead Wu%"egf}goghgc%‘fjg'é‘gtq%é“ or an extended

i i i ' BaltitWol theRagent materials
period of GREAMMFLR s EAEE O RFLRDLERT. e JeRiu ol e bthee
contained imthehelyet mahdiody 8, inshe emerlayérrd§ anf euehigehtt i c
reaction. The progressive nature of the reaction can
be enhanced by configuringthe outer |ayer 50
Of courseCORteAlfh&EIE hRckat sioul dnsteheeas eeveireaswatcansel antyocoldhburning to the
) | ayer. containing the nnPniu nitrate in a.gradual p di
patient, anklgrihisriespesiche Adher RPBIRThIB S Pt BRIy Pt (ngfer medium
between tRARdbtnRFYic 3&dctR TeonbiEn® BB N8 ¢dyeASE afkf 0ltBE1aPEES0) and the head
reagent 1nto the other will lead to an ongoing cooling
of the weagdrfod ghte thefprciple brinegtded period of tine, although this
will be determned also in part by the quantity of the
reagent materials contained in the hel met main body 3,
A dissolution treetibm rhetwdeayeated @ndirachnoortien ditigteris F0eseafly porfersed, since the
t he endgtherpic reaction should not .be so severe.
reagents 43 QCPIARYFL B HEBERAPh G 6 PLREY BRETEHY. ¢ Bngt EiiTyds i ondedl for the
reagents t6 RHREE EorftdlBed WIIBH (ROSH IR HerthRY€dctciDartiatot py Bvietsdasal onto the wearer
useful heat transfer medi um between the endot hermn
or into the ederndrenyiceRingt Newgrtbelesshit i ?ﬂﬁ‘é?“’i‘bji’/ that the rgaggn(s soRid be released
i ; ‘ I 1Rreyeh® and/or
during the 86 3. ARG PR A el VRIS Saleh el e
products. Themeagentand tepcticn predystseshenid) for risfeasanetiot bsitpie tq e wearer of the

reagents and.the produgts of. e '

- LA 11

ey A5 e P o SRR Bt tam. Ao we

as dissolutib€ of @agemus difateaiRiater Conimbened fiwtteh emdotheemic reactions are known
endot herm ¢ reactor, and not, to b@hr el eased .ont

{
which copdaiXes! BRCHH GPRHUk, BrSATIEHE Y G i breRbySFT el dSgably, for

applicatiohg whereGROE&IVRR 8 duBiontifBotl £RABRRIGIAHHhéImet, ehe@iemarkedly
uring the inpact event, exposing the wearer of the )
reduced risist afrthy syeares Hf dhe hpadwear ceminghiator eandshvethafig/ grgents and reaction

T e o e S
place of dig3blem@yaadntortverh mittatein eatyr, atet endi ng nedi cal

practitioner, if they becane exposed to them As well

e reaction of barium hydroxide octahydrate crystals with dry ammonium chloride;
e dissolving ammonium chloride in water;

e reaction of thionyl chloride (SOCl,) with cobalt (II) sulfate heptahydrate;

e mixing water with potassium chloride; and

e reaction of ethanoic acid with sodium carbonate.



10

15

20

25

30

as dissolution of ammoniumnitrate in water, a nunber

of further endotherm c reactions are known which could
wheooofopract i cal application, in accordance w PET/GB2009/000273

present invention. Notably, for applications where the

headwear in question is not a notorcycle safety

hel net, there is a rmrkedW reduced risk of the wearer

of the headwear conming into contact with the reagents

It is also cgg‘gzg{p%ém on pr o %Cta%rvg gegﬁu es%t%onv%le eﬂgﬁflerﬁ‘?@\é@aor might contain

pressurized ok iga&rkdi ghsp{vﬂfcﬁ uldlbs Leddubing releaved Imvtmtha: tintatie@ ofithe helmet,
wat er, are: reaction of barium hydr Xi d oct ah

between tl@rlm%tlabsqxbma myiteriah eRf e @ﬂ?f&@ﬁﬁ%ﬁ y@’lr LR ﬁ% prov1d% cooling
to the ms@ﬂ?ﬂﬂ ggﬂr% S%%%%%%M b}%bﬁﬂ?%gglftgag @%hél@ﬁ‘ F@isag&\bvﬁﬁ‘i)i'the helmet could

ate
be appmphetplyaiwﬂglatcé so asrfocivery thsapmanmdt gwaSpmoa@% iatesPhers raftgprelease and

cooling oﬁgﬁet}gﬁg& 1n%ef10r %ucﬁgtlé Qgﬁfcgﬁg#lg% ({?I%lgtg\’g{’éf e more appropriate for

In

alternatweaitérﬁsf oBkdau@earahii gunatbicycle tshietyehdokeh emthCISrle@d;et tyr suffer extreme
t caont ai ess

mpacs, ool SO B S5 E5uG S BhSPRBR sty Bopgyen, s

find ready’ %lé MRbtioP & WeRAdWES: itéfRakitaBOSOF Rk By Fﬁ&itrz&ﬁetcﬁd t&hsaindthe initial
I nner confort |layer 30, so as to provide cooling
treatmentof)hqaﬁenﬂllmsfl@@sof the hel met as the gas expands. The

gas expansion passage W thin the hel met could be
appropriately configured so as to vent the expanded

The cooh@@f thewneertdi ecgitmuithb belmetihotamly phwdseinumerize svmmgn@wment of the
the helnet .interi

ol LS DSy S B ] BTSRRI Pty st

helmet apPﬁ@a@Mﬁ asf groafing coBhRY Gyt @ncﬂaﬂ‘c?cﬂjst blhhz[tbw;thmhlhahmgsto remove the
le to suffer extrene inpact

motoreycle shBbarAT el IipApERRle I 1§ BOVa cdieim e Hloé‘ggycé?( fraffig;aggident. if
safe and %Qs%hblﬂ@ not @WRVE, in H&sgtheJ had sufedY spRBl bicdck Qfjufies. af they have,

wear item slitable for use by paramedic teanms in
attempting hemioné thealccitlersatiotimitor & remecyd thonngfojeyelectalehy helmgg could result in

causing dﬁtpgg!?l tgglg o%pﬁ;#@gl olurrin eernﬂ)%rc a9k zggtlyqfe Ihs%]xﬁ sllﬂﬁllld'rﬁfllg%treﬂm/éﬂ once an

COﬁﬂE cenen e coo g process
experiencédl ied@aBpr abﬁmﬁhet hey Bad opliimrlunnj7 fie nssesshwhethemit fi§ szfatto remove the

advant age, orgc ty. h I
i B0US0L 308 08 T EAELe SaLel hel P ARPHLERR! B e o
neurologlﬁlt&%foréﬁ@i{'fGI%\Iuﬁg BEMYifall llfkﬁmn@zli@ﬁé?&@d Be Salheddy alke thiwedhances of

suffering thrg%?dagq%\éé; Zg&% ,nglﬁm}a?ly,rr?ﬁ/eecénhsgqu\élngetsI (gnf grth%r %’Eﬁésc f(c):rI gxample
restricted blood flow and lack of oxygen to the brain, can also be offset by cooling of the brain in
this fashion. Additionally, swelling and inflammation can be reduced, which will relieve pressure
on the brain within the skull cavity, as well as ensuring that it should be possible still to remove the

motorcycle safety helmet from the wearer’s head, at an appropriate time.

Figure 5 shows a second embodiment of a motorcycle safety helmet main body 3, including the
same reactor inner layer 40 and reactor outer layer 50 as shown in Figure 4. In the embodiment of
Figure 5, multiple plungers 60 are provided as trigger mechanisms by which to initiate the

endothermic reaction between the inner layer 40 and outer layer 50. The plunger trigger mechanism
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safe and reasonable not to do so, in case they have
suffered spinal or neck injuries. If they have,
wa@edaoenpishing to nove the accident victimor to PENGB2009/000273
the notorcycle safety helnmet could result in causing
damage to the spinal columm; notorcycle safety hel nets
shoul d only be renobved onB@ an experienced nedi ca
practitioner has had opportunity to assess whether it

60 15 conbigEF S b BB SRR PP AL oA 1 s o e
motorcycligf afte UleOplaBgetdho USLRI G ra@hbl@ Nv1fl(1lall:63p]aﬂcg Hdveevieni durmlg an impact
brain trauma can be del ayed and the

situation, Egf forgep griigdaby ﬂ%‘fa%é l}eée LAEaWst tepst eér&f/t%etl]x?gnet will cause the

& iftfiatfnidrh R chidH BHiWES thé Sibs@)EERh Ehe inner layer 40 and
phmgm866225€?§§&£ 1 1ar% OM/a%d | ack of oxygen to the brm¥m

outer layecdh al so be offset by cooling of the brain in this
fashion. Additionally, swelling and inflammation can
be reduced, which will relieve pressure on the brain
Figures 6 10/ & dhiotv dlthmaakmédnﬁgmnbm ofdmwibk innas camoutrlayeg 30 Hanerirgactor layer

10 and o0 eor By BEST R e 2o S T B B RRRAUELS, comfomaiy
within the 3BRIRR b Ble@ndtbrdPole FifeymRImetshows a second enbodi nent
of a motorcycle safety helmet main body 3, including

the sane reactor inner layer 40 and reactor outer

It is of colj_ﬁg %coé@s&fsthﬁm%n&ﬁ?&hﬂ& Eeedcﬁ)r lzg'%rst AeaRMPsrai th@foverall mass

I'e plungers re provided as trlﬁ
and bulk dfmlﬁmuﬂomysletsyfemebhettmaln thody ét Iéowmr,ehld aph@caingion 1or the impact

absorbing g@:ﬁerﬁ a§63|r ?h\ge re}y% Igga 2 y Cclogry%)?e né%cﬁlgg (l:nog)% &Enér ﬁé{%rr%ycle safety

helmets (th® sductetd iy betaian g@nisacieriex pLedgatbnisror mﬂrewabmpm&nts similar to the
bet ween t he head of the notgrcyclist and t

helimets W i FRgGLAVE i) SLCAF B IP PP ORIPAR A ODHiS YR e SRy densices

for dlfferﬂ'ﬁ gg@&ca{bs&btﬂéaéﬂa%terfsh f‘?ﬁi‘éeﬁoﬁﬁ@é kigRifidntt 36pdI $&T foBming the
agal nst the sides o hel met will cause the

impact ahst)rbmgemsteﬁ@ into belonemfeggelayeru wirtoneding ghe head rQlaibe gqer of the
motorcycle 5a%"’?ye§%ﬁ£§|bg UBSHA %ﬁletépv%rl'o%s cENIGEs érﬂlycfﬁ'énrfé@s BRGbOREBREd in the

ures owa ternative
impact absrbinigduiyed 20 omighio fvhiavihe meaténmteot the rehdwtherhaty mactso can be stored in

i e G 0B BUSE 530, AL 0108 00 SRl BB s

single en§QHERAE 3&cior dMntIpﬁlsﬂﬁgtt% G96fsi Weikh Qfach Rebstmitialg Malle surround the
saf ety hel net Is of course recogni sed that .the
wearer’s bepdoOh@p Pne Of SEYEdr Selpafy?‘ﬁfr EeaﬂthSa%lm%tOF el SuBPYifiRg respective or

cmnnnnm?%ﬁ&ﬂ%héﬁﬁgﬁx %fp gnof the notorcycle safety hel nmet

is not uncommon for the
I npact

The embodiment shown in Figure 6 is similar to that in Figure 5, except that the inner comfort layer
30 is provided only as a series of separate comfort pads within the inner region of the motorcycle

safety helmet main body 3.

In the embodiment of Figure 7, the helmet is provided with an inner comfort layer 30 and an inner
reactor layer 40, similar to the embodiments of Figures 4 and 5. However, the outer reactor layer 50

is formed as a series of pockets or cells containing the second reagent (water), each configured with
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absorbing material layer 20 to have a relatively

conpl ex structure in existing notorcycle safety
whedaees9(t he structure may be arranged as a SPCT/682@H/000273

segnents or other conmponents, simlar to the helnets

worn by pedal cyclist, or can be made up of separate

conponent s havi ng dlffereHl densities for different

|npact absor bi ng characterlstlcs) Thi s provi des

. [ cant, scope for. t he C b
a igeer ke of BTHER e AL T B AT/ UG IMat A e s ovent
As can beosfeeﬂ Eﬁe Wﬁ@g QéyeﬁBOtlh foriiet ahtoyerious pbelteys b]téieaiﬁini lcblgateg within the
whi ch expedi ent various cavitie S can
material offthy {sgRct APSOFRANG lapa 0. spassst BPwYy! tfls;?‘&(fl %ﬁ dhS PP RRA O 3-
the materials of the endotherm c reactor can be stored
in their separate inner |ayer 40 and outer |ayer 50. .
Although Tiiese evodktthemayi be rfemesdons wenpraie qsHoor deepryditss ey gay be fluidly

1nterconnegtg§ q:)yg ulﬁt@l?l%t q’s ells I{l G%%C %1%50&81@9{ gf:’ 'tF%%ré Wtﬂeas)égagrﬁtevmﬁ&hreagent

y surroun wear er
reservoirs 00 fd inba o@fnnmmeascadr isegp dayat €0.r eactors or reactor

units conprising respective or communal inner and
outer layers of reagent. The enbodi ment shown in

A similar Eﬂregllgéﬁe@t it Shoviinl Fgurt 8, aich ﬁodﬁb@%@fo’ﬁme@mﬁmthé haterial of the
i nner confort ger 30.is provided only ﬁW
impact abs@bmgéaﬁr 29e prithisy whish Feseetivsanss Wil Rfhat HEes fyeh 40 and an outer

layer 50 o%' ﬁe% o a?é fotrngd WHI%SO{Q‘I'MW p @?JV@{?Y 11{&“'\115@51 ré'Qéfdi‘s ME d%‘feréﬂ’ﬂ pocket

enbodi nent hel met i s provid
locations. \la tHe examiptenelr Figaafo latselbagte trigRr on gluager %grpre‘géqgt f@r each of the

simlar to the enbodi nents of Figures 4 and
‘“mvmumé?zﬁﬁﬂﬁﬁg? the outer reactor layer 50 is formed as a

series of pockets or cells containing the second
reagent. (water), each configured witha trigger
Drawings Figuin Jdf p sglerpasiorealaszed erosy ée%éﬂné‘r VIEWt %OWH’@ ‘gﬁrf‘ffﬁli’nm% of how the
plunger 60! h&nr M & ké%i’&irdlﬁiilﬂg H@mﬁzﬂ:t EPRRCLuItMERttto tHAP siEAvh ﬂﬁfﬂr&ﬁlﬂ?s Figure 3.
e outg l ayer formed into various pockets o

Once the plaag@rﬁo hag cbacredlemssem ands the repgtient hag besn inifjated, @ @pter in the outer

reactor la)(]eél%@e ?réqu g’theAﬁﬁg el%aﬁ{)roﬁgeq /Id'] @s ﬁ%téd xtbrg\@s in Figure 9.

Se pockets nmy
Figure 10fsihit@mdy al_slsﬁaaahcatz ﬂlec:e&ljdcsntdayaregé theoieador arh eymnmyseldetogether at a

Fluidl ntercqonnected b able ¢
compressighRCH e REGFS MegUrS PPt AR e 2B dba ey i i ore tayer 30,
as the we£r§13§ hef thveRQnib@Rd dedtl@atds ST fheﬁﬁ@@&t@lbsdrﬁiﬁg rmdtér)éﬂi ftayer 20 (or
. A simlar arrangenent js shown in Fi

vice versa\)\,ﬁ[inéhe groe REWater peing pniaiBedrn: the AUtEhBY fretle 8}1%1"'3%? 1st<:ﬁg1pr essed and
forced oui&ﬁ’(ﬂ? g rt%hﬂh@ goﬂaﬁﬁé?s’i?ﬁ%mt‘fp t(()iﬁhﬂg WRiimBadi@SRRCt i ve

nes o an 1 nne and an outer

Any suitable trigger mechanism can be utilised for initiating the endothermic reaction between the
inner layer 40 and outer layer 50. Several examples follow which can be classified as “passive”, the
reaction being initiated simply by virtue of the compression of the inner and outer layers 40,50
between the impact absorbing material 20 and the head of the wearer of the motorcycle safety
helmet. Alternatively, “active” trigger mechanisms could be employed, which provide a further
input to initiate the endothermic reaction, in response to a si gnai generated as a result of the impact

event, or detection of a likely impact event. For example, accelerometers can be used to determine
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| ayer 50 of reagent are forned, thus constituting
several individual reactors in the different pocket

wo owanyees. | n the exanple of Figure 8, a sepaPEl/6B2009/000273
trigger or plunger 60 is provided for each of the
i ndi vi dual reactor pockets., Drawings Figure 9 is a
schemati ¢ enl arged cross- Kect i onal vi ew showi ng one

exanpl e of how the plunger 60 can be depressed during
vent

when the lp,}@e;ng go%gelerﬁggri)ﬁ%hlgggatr mt%g)mﬁlge a éveena S gc{ﬁg@ ghg%!’hags indicative
of a collisfoRriRPadt] StictNgmskre@Bn bpdrhte dtondl a sbbﬁanﬁlaiaﬁéryl ar dthe power source
outer reactaor |ayer 50 can fIOM/freeh% int.o the i v of
self-contaipish SN 185 dielme; oasmeMG( BRMETH 214 GUB HTIIER RAFEYeUPPY of @
motorcycl%: 'Tﬁi%e%naglﬁi'la{pthgéérYnéchz{nll’s?ﬁsr MBSy HAW fbine 38| RERRptive” (i.e., those
ers of the reactor are conpressed together at a
designed to (mnggeegmag‘norp unmedlatelybmqm@ ﬁntnﬁga(émn@porp%gqfety applications. For
n Yy
ol 5P BNy P ST AREL T 8 e s
features 1ntdhﬁo1lomyamt saﬁbys bélhietsgintather mtord:}a}eecrlomﬁlg( and thisdame of development

he ca ontai ned in. t
may be utgdd CP‘H%‘F‘“’S‘O““I Fenipart fgaﬁ%r&%f BB ke
outwardly away fromthe conpression point P, during

the inpact event. Any suitable trlggﬁé mechanj sm ¢
A first illusisated frigesiieg meehanism iSaﬂbpwg in Higuies ddfHerifc As shyh BrFigure 114,

the endot&%%?&t&rqg erll g'ﬁeq‘rla 40 49|3H Bl [ayle@y(? fwinh ard@YSidtbd by an

n be c assi fied ﬁga33|ve
intermedidtd menﬁmtl goal Eneatpsglatlmg tiembeies 7Pnghy 7Aare protv d gespf:cﬁgfely inside

and outmd%é%@%s I rgcgmllt%tggeers Ia 2&%{1 gﬂng tl?egtegétpgﬁg aﬁighc? geag%nts vdy1th1n the

respectlveolfayérb EPMBEIreF0 €kf cdriectsd vy & whafe 63&5@& pldged%rﬁbrmed in intermediate

Alternatively, "active" trigger ni sne, cau
separstingdast 39 &0 AL BF S FHo e PR AP FDLP OBYge g o the inner
membrané W& 81 d&% Fltrd ?ﬁ@tlblﬁﬁ)g dnqnfpﬁép@/@ﬁte tHeOcomprés8ival force at point P

eferated as & result of the inpact event, or
forces thedﬂumﬁ@nlntﬂf the dutéeelpyeri $Ppand ceusehplugrest t%mﬁiﬂreefmm the adjacent

eronet ers e, u Loressed.
potions {GCRSRLRL SEBHER0, BSr TR ShE LIS RE QD B
fﬂﬁsssh&@@ﬁﬂ&ﬁ@ﬂuﬂhﬁﬁﬁh@ﬁdlﬂ%nd|catlve of a collision or
i mpact. Such sensors can operate froma separate
battery or other power source self-contained within
After the 1&53&%\/@?@ thOplUERY: HE rfRNRY Bebr¥dsed,t WEh ekd plugh@rdedtiher the outer
a notorcycle. These and simlar tri

reactor layesd aaié$ shesvainrligury 14Gi this alops diegepgent Pyaterd ﬁtﬁfq%\}% outer layer 50 to
flow into g{Fi“g‘}“ glglg%(? o(?%?de%fesg 1tf91et1:§;) Fgle\R/h@H eAGl b ARnt ARAEEL 8dvérsed).

act) nbtor e safety applications.
For exanple varlous applications are presently being

A further trlgger megham is dlustra%e% i El%%e@ %ﬁttS 13t! Jigf’i]eqtrigger mechanism comprises

a plunger 80, with a pointed shaft 82 extending into the inner layer 40 of the reactor. A biasing
member, here in the form of a spring 84, is provided between the plunger 80 and the membrane 70
of the endothermic reactor, and biases the plunger 80 inwardly into the motorcycle safety helmet

cavity, against a spring plate 86, as shown in Figure 12A.
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features into notorcycle safety hel nets and ot her

nmotorcycle clothing, and this |ine of devel opnent may
wheooahdishesed i n conjunction with the endot her nPCT/GB2009/000273

reactors of the present invention. Afirst illustrated

triggering nmechanismis shown in Figures 1A to 11C

As shown in Figure 1l A th® endothermic reactor is

formed by inner |layer 40 and outer |ayer 50, which are

. separated by an i.nternmedigt nbr a . .
During an 70t e PAJOMBBIAHEE 70 TRch PERIG bREaRss lsgressed: causin the
pointed shh®SPES bieV Rl the E%ﬁiﬂﬁgaﬂ&1&uﬁ§7ﬂ Bettvaen theriemerdaygtr d0tagd outer layer

| ayers 40 and 50 of the reactor, to ﬁgntaln ége i
50 of the endethesAiGroaFtoR At thheantedipe dhis gemprgysss the prig §& Pefgigen the plunger
d via a shaft 62 to a plug 64 fornmed in
80andqx?%?%§§%§iate separating |ayer 72 of the endothermc
reactor. Plunger 60 initially protrudes internally of
the inner mpr.ane, ,70 sh IR B QuUiR: A 9 80
After the Hﬂpaich‘ﬁg%lt’ {ﬁeﬁﬁ’flflgt FeP© 8@%‘? €5 SIQI o %6%0%’ g’?légg?lﬁétgg = Plunger
inwardly @y @RSintdi@r Pfungarelfid. Mhtsosertes touteeract] thy qroiGe] sbafti 82 from the
causes plug 64 to separate from.the .adjace ortion
separatingdqqen'txtﬁéneg@p gﬁ the; q@gng{g%ﬁ? acts ag@r’lst gée qp{mgjg?ag% Eé ohjiis again allows the
reagent (WAEYRY BkYoul¥ 1h8 MRS flok IntB&h& thike Ryes 8€dio fhltiage 1he endothermic
shown schematically in Figure 11B. After the inpact
reaction. event, the plunger 60 remains depressed, with the plug
forced into the outer reactor layer 50. As shown in
Figure HC, this allows the reagent (water) stored in
A further altdretive aygger 5arigenfehbis shown it FiguienrddA tb 4§65 ing@hich the outer layer
ice ver h
S

vl a, if the |layer. in i C ch. r - '
50 can beng?'Pr té)obei @Vlﬂg‘i/ upe é@:)a_rat c?lmletrﬁsg}n?n}l lgegxéicr:en n@gﬁ%‘% gh]ﬁlbléanes 76, and
between thé kepafaiial @knhtitafd gURES tHe2dutbiOoméRbrand ITd. The ggrarating membrane, as
_ mechani sm conprises_a plunger 80, gi%g$%{EOi&%§p haf t Kened
shown ingligwstidAdisnprovided Witk flangiale Teginar 720 VOECY RIS PRRETETY VRBCNC
relative to%@?én%ﬂnﬁ%?ﬁ{e’ mg‘ﬁ%ﬁné Dhyb) @nd 96N gRfedBoTB4ri it Buff whes a tension in
provi de e p

et ween t l'inger 80 and the nenmbrane 70 of
the separatihg mentenedRrexceade agresieiermingd iypkis éise-+ Weenghe Regssurgyithin the cell,

. i,nwardly.intq the torcy vity,
i o2 ke 7SS 05 TP e
12A. During an inpact event, as shown in Figure 12B,

. t he plunger 80 becones depressed, causing the inted .
Figure 130 AR VY g P BHb SLERAT Yot ane e R apREfn impact
event, disféﬁﬁng ARefeasY & titQuaidayRi 58 awadYin B idlpatth®int, and increasing the

ndothermc reactor. At the same time, this, conpresses
pressure inthatssHi Fljs Gausse tipaaible feaiops 78 deburb undry the MCrgsss Bessure, thus

ciwin P18 SOIEL 85l S g oo,
initiating the endothermic reaction, as shown in Figure 13C. As also visible in Figure 13C, the
membrane 72 separating the inner layer 40 and outer layer 50 is provided under substantial initial
tension, such that, when the frangible regions 78 are burst, the membrane shrinks away from the
newly created holes, widening the available area through which the reagent in the outer layer 50

can pass into the inner layer 40.

Figure 14 shows an embodiment of the main body 3 of a motorcycle safety helmet according to the

present invention, including the same rigid outer shell 10, impact absorbing material layer 20 and
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inwardly into the interior of the helnet. This serves

to retract the pointed shaft 82 fromthe separating
wOoreepogseeo 72, as the spring force acts agai nstP€T16B2009/000273

spring plate 86. This again allows the reagent (water)

in the outer layer 50 to flowinto the inner |ayer 40,

to initiate the endotherm® reaction. A further

alternat|ve trigger arrangerrent is shown in Figures

. 3 whi.ch t ter r 50

inner com{igt gt Aot WED SRTate UPT ear! SPeReAl S0 oD g aiotd in th

foregoing Sth¥bdinBets "EHEHeAAGSM A, boagﬂ@ ﬁJﬁhMﬁﬁﬂuddﬂ;&msamgmcy figjtiation switch,
nmenbrane 72 and t he outer 4., The se B %

through whighrtezelingeffeshelihe halnpst Gap Ee %3 °3ie§ B 2505 are%erga ﬂ. 15 arlows any

person ﬁrsft legé Rlefe 519591?6{1)?‘0%% tré(‘fﬁ'c%@m@érﬁ idlelitile i Rhotioneakened that the

ative to t r émal nder of the nenbrane Iayer and
cooling procmaf haguoeuneneed. Earerganch m@@thm@w icg Heps itaka K S't“F?é’le form, but is

illustrated 3 i B§£§‘ § %@r'g‘ﬁﬁéﬁl nder BUEE Sﬂ'ﬁn}?}uﬁ{ Iee%ftearﬂhmg Betywéat # inner and

SUre’ w e ce
outer layef3r4DB(CES tie §epzn*$ﬂn€g1mlembtatme 28 o redense AR, reegccn@eni@ gpntact with each

predet erm ned val ue e 13B |IIustra,te how.
other. A ogeap SHGMIREPFRLLIS §oyer 6 B RTes SBg hup fiecvely, in
Figure 144N inpact event, displacing the reagent in the outer

[ayer 50 away fromthe i npact point, and increasing

the pressure in that cell. This causes frangible

Alternative ?ﬁ%%n‘?n&ﬁ%nhe sbllﬂﬁ e %P%g/? F&f 1#}“8f 8RB Q&?Se%‘ﬂfoﬁimérﬁysand any

rea ent romthe cel
embodimenti ey eh@WtWﬁOarmMre titi e |mﬂ¢ham$rm,( eatherghan oy ebg- For example, the

tlatln t he endot her ctlon
membranq:fyglaﬁtge% INREr rgpcggr ]\W%r | aél er urF:%c %&%Q?\Qﬂ njld} be made from a
shape melRIP A& al, 2sRB P! el ﬁl@kélh&amtmﬂeaﬂldyay]émnéﬂ’ avtdclogtrerbe deflected

| ayer 50 is provided under tantial in
between te 4EFRSAN PSHEMNA AEEIZSHIFEI f‘fh@eg Py AYP B8 4% éf%st"fﬂf%ala‘F golecular

states or QH&ﬁﬁtl 35 %}tﬁﬁ?ﬁﬁ! ARkriah rTH’ékl%a@Wmfa%QJ@ JeRteaeml Mave a first known

hol es, w dening the avail abl e area through
position, mfwlmhh utrfermmg@mbram seharaidng die tvayarerst0, é%r?nﬂa'@'s%ec‘i’riﬂ ppsition in

which thc—:t El%tel i %%éf e(% cf' g to Ffo o}éﬁllﬁing-\g?ec?;thﬁ g@n%‘tﬁMenogrompted to

cycle
transition alﬁﬁﬂ I’tldﬂ B@:ohd) ;iobﬁopr:ssmnﬁted rwiéntai dififerdnn cirystil nq M@h‘ﬁeﬁtate or

oremiobifhlafeh 5 g BRASE: FRRSHRHIAT o e b

force abo@éjﬁ %{resrhgﬁicﬁl%;) nitudy 8picdAuaing ah Qmpas (%@Mﬁb”b,l’brtﬂy&pphcatlon of heat
or egoi n odi nents. The hel net main bod further

or an elecmfcwmets(g ‘astiveTrltgersymption pagthegied i $BRMAL] ﬂ?%@&ﬁgﬂﬁf"cﬁﬁgnals or
impulses, the GOR! AR Al er e(gehné%fesi%f&ﬁtd"ﬁé\%eén G&Bciked $RRleP%aSbIPY Membranes

another perso s allo
which will retract or otherw1se release the reagents into contact in response to an applied voltage or

current may be termed “electroreactive”.

Similar structural arrangements can be configured using less specialised materials (an example
from everyday life being the lids on metal tins, particularly if partially dented, which can be
repetitively presses between slightly convex and slightly concave positions, but will remain in

either position unless further restoring action is taken). Valve-based trigger arrangements will also
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person first on the scene of a notorcycle traffic
accident to initiate the reaction, to ensure that the

W@ omboyg9pr ocess has conmenced. Energency i ni t PEL/GBR009/000273
device 90 can take any suitable form but is
illustrated as being a | ever-actuated plunger device,
which will retract a plug?between the inner and outer
Iayers 40,50 (in the separating nmenbrane 72) to

v it SRt SRRl PO L BRI c pcan

of the headW®@hani smis shown, illustratively, in Figure 14A.
Al ternative trigger nmechani sms nay be depl oyed in any
of the foregoi ng enbodi nents, and any enbodi nent nay

It is also c%ﬂilgln%f{atéd"fbl e RS frf b&g@fr tllg%@%M(S% (i @k Fefegbif@@mbodiments,
one. For exanple, the nenbr ane 72 between t he

the water in muar layens®)de be agraainaDindhel laypreunslar piessuesa 69 ay to] @ysrtheragent to
be forced lﬁ?%t&% FdJP.CEt gla{yr ?no alﬁxsxp"fﬁ)ﬁ WF%ggmt \?ﬁ% e re%Hﬁgh Reridddted.

It no can
defl ected between two different positlona

rare 15 SHO SRS bR s SRR e a0l ot

items of hERRLE, dther TRE aRbBFdydle sARYy REmsE IAeledaed:oﬁf@mhalgenmﬁar r186, which
known ‘position, in which it forng a ne

takes the forpaf attakglavmer simblar Hgm o8 hawivesar, 1PV oy Sifpdiar progiy to the
inner comf&t%%&%d he tHc?tn?cft&@%rclé Sa e%t 38 emBHé®méds faebiBe MDbve. Tt is

he material “when pronpted to transition
contemplaiadt thatt slueh ge ctemabf pemivteaorpudd bovet edoniunption with ﬂw@ﬁtmotorcycle

ey et G i RSB e pREHSI B0 B s i

the motor8¥cld @iﬁfetgah/ehlﬂetl Its’eiéig gﬁfsedoﬁm zﬁloﬁmémalrfgi)mmmr@cidﬁsaf@h dietinets to be
magni tuae a I e uring.a

upgraded Wpl@a@qedﬁlt}b@e ﬁgé%ntét}vegtdorg Ir!%l[ﬁ?‘fq%ém%ﬁ’f)? zéﬂ{e 135%1{/“ eéggadwear is

intended t@lﬁehgg(g Bs BRitEANE ‘éﬁﬁré%ﬁc;“ﬁl%glcﬁloe MR E6r use by trained paramedics in
el ectromagnetic signals or inpulses, so it wll not

the treatmaht/va@/healdsnjuex: sictmsyon wah ko aititipechwibi; abewpitplogeronment to reduce
brain sweﬁ aélé élepwog#ga?ﬁgtg?%{u? 1nV\frJ:ul 4 GLhASSiRh o 0;%9@3" i e?lﬁ}%)ment might

eagents in act I'n respons
have partizPlal lapplicatibi agsirake \ietimg ralnd n‘mghb‘életeé‘mrﬁé@ installed in first aid boxes,
el ectroreact.i v S|n1laé structural arrangenents can

mmhasmﬁ@“%ﬁﬁ??ﬁﬁ?@dnngﬁﬁmF%gﬁ WLt al i sed materials (an ‘
exanpl e fromeveryday life being the Iids on netal
tins, particularly if partially dented,

The item 108 peadviear alay bs@@%@ge%é% a/@éhclé%iagﬁﬁtﬂl%@@m%%h 1gRY 1s, S any other

suitable sﬁiﬂe%lt Ll}/ovsiﬁg %Qs‘&eapﬁl‘?&'nbh 898 anBWntdMhk 'heh® BB Patiddt or other wearer of

the headwear. One or a plurality of endothermic reactors are configured by respective inner layers
140 and 150, containing reagents which, when mixed or otherwise brought together, perform an
endothermic reaction. The reactor layers are judiciously placed around the conforming member 130
to facilitate the ease with which the headwear can be placed onto a patient’s head, and may be

varied in size to adjust the extent and degree of cooling provided in each region of the head.

A trigger 190 similar to the emergency initiation device 90 of Figure 14, is provided in order to

initiate the reaction between the components in the inner and outer layers 140, 150 of the
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either position unless further restoring action is

taken). Val ve-based trigger arrangenents w |l al sobe
we@tdoeneicye, dependi ng on the particul ar reageneGI/Ga20®e/000273

used and the particular intended application of the

headwear. It is also contenplated for the reagent in

one of the layers 40, 50 Z3n the foregoing

enbodi ments, the water in outer |ayer 50) to be

SR b G bR L TR 30 B S48 o

the membtﬁhé(se%ﬁahné bR ipddand b@adeyrs 40ben t he reaction is
triggered. Figure 15 shows how the basic principle of

the present invention may be extended into alternative

It is, of covi}]ljs? ﬁé S%liﬂﬁe Iﬂén@ &hclhinag tl%rﬂm%gfn@é%lﬁ I3 %fn%b&"lments for the

d con orm ng nenb t akes the
reagents td b pmoufdeé obfwr gehaw azv@ kaysnsrﬁtm;ents cambopoupeddiveiarill sitsside-by-side

a simlar I
(for examl?slgf};ag rcr)gsga\{ﬁ r?glnh% SL}FB%IE}O&I?/, eloéla ea{/&h%ﬁ Gﬁtll E[qug{:?‘gﬁ§| rr‘t%%{ ts?kes place,
such as p&keingrd bederabibrogh lthe acﬁa@,ﬁﬂbe ﬂ‘[ikai saigthigt orsapcphcarmm afesignificant
of headwear coul d Jn canjunction

pressure, WbeFRg e "satien, " HloPiaeted nra SelERe iR Hin “RREGvely, the
e P it iBtot thi (PR altBARGMATh ot &t Dedrick bandjaehng:lls or pockets.
ra%mnsn%ﬁtegrate& Pnt% ?hg'nntorcy%?% saf ety helnét itsel f.
This woul d all ow existing notorcycle safety helnets to
! N r | @ibodiment
Whilst the 1%v 1{%% E}g? geén dﬁ%gr%&%?g\?eﬁ\gﬁx \%eFIIeH@e 1& s‘fo@cggg \%}éég?r{ﬁ% odiments,
it is contd:m}bleﬁed atlatt mabtﬁ:aljsapphcaaomnwﬂt emelg‘e isne myerher ofratiiag afor example,
i pment  for .use tra | neg par ane ics in_t

helmets ofq SPTTaR 6L PhURSPOTE P REONBY Hay DA i pisggevele and

motorcar Ydctdd ﬂoﬁ'nﬁ‘i@lsﬂhﬁlF' et@NSinliRARRREy hélmeddare ellsbr wom lwveﬂel pifgs of jet
and neurol ogi cal deterioration in tr&una victins,

planes, as yveblj asdyy n@ﬂw@a@ﬂ pisy pRisgmel HiRimelsare plsyvam Qﬁﬁﬁ?l&é??taﬁ sports,
such as A%lf?erﬁ'élﬁ %@b%ﬂ Ghd & h(ﬁ:ﬁgy g Biont Meselsng rﬁ:@es‘sﬁﬂ& ahvddeb kiBnificant
rs oxes, such ‘as at s orts venues and in
amounts aff dintzes, ainich ceuld thmmlnducem@gmmf)fher@édﬂhémlc eaptgsdn a non-
configured as a balaclava, as illustrated in Figure
critical Vg~ " 2y ot her suitable shape for al | owing easy
application over and onto the head of a patient or
ot her wearer of the headwear. One or a plurality of
endotherm c reactors are configured by respective
i nner layers 140 and 150, containing reagents which,
when m xed or ot herw se brought together, perform an
endot herm c reaction. The reactor |ayers are
judiciously placed around the conform ng nmenber 130 to
facilitate the ease with which the headwear can be
pl aced onto a patient's head, and may be



varied in size to adjust the extent and degree of
cooling provided in each region of the head. A trigger
wa2dIsdssvd ar to the energency initiation devi cCBCPGBRG09/000273
Figure 14, is provided in order to initiate the
reacti on between the conpogﬁnts in the inner and outer
| ayers 140, 150 of theendotherm c reactor. Pulling on
the handl e 192 renoves the plunger 190 to renove the
plug fromthe nmenbrane sgpaggki ng the inner and outer
| ayers 40,50. It is, of course, possible in any
enbodi nent, including the foregoing exanpl e
enbodi ments, for the reagents to be provi ded ot her
than in two | ayers. Reagents can be coupled that wl|
Fdatiw&dr d@mipfisfigden (ch@sthexadpéRtor ahdCa tEE@drsto Mitidtd aA endothermic
suspension), wthout reacting, until an initiation
reagtipn iy thg esacior wbdst beingvera op 3serrg sdeadir rent t hr ough
t he adjacent or m xed reagents, or application of
significant pressure, whereafter the reaction wll )
ThedwadaearnofaClamf 1,pwberaigathe ntgiggersisi arangad tte ripigiatey i yendothermic
t he reagents be forned into.multi '
spatiah 6 9GHPEe (o Bf S ogf R uibdelP ot SEERE s
Wi | st the invention has been descri bed above with
ref erence to_specific exenplary. enbodi nent it.1s ..
Thsrieatsantod ¢ lpind ‘BrQad’i’lfeEé\r‘FP theniSiseerats; Bressd 19 Mifipls g reaction in
rbdbofscty AR GhpRE oREiRARad WOk, €xanpl e, hel mets are worn in
the majority of high-speed non-contact sports, such as
not orcycl e and notorcar racing, downhill skiing, etc.
ﬁerﬂela ea%%fe(tilginli] (=1I ?Eér%,%l%r§+x e Yl\@d’d(kegy fst Qﬁelmelt %rc’pt‘afection of a
j et plranes, as well as’by police and mlitary
wearasheed frohdhipatts. are al so worn in certain contact
sports, such as Anerican football and ice hockey,
al t hough these sports necessarily involve significant
BRI WeaP b CRIth AC tvhetdthl th&h&dwesk it @ Atbtéraydle gifet helmet.
triggering of the endothermc reactor in a noncritica
event. CLAIMS 1. Headwear conprising an endothermc
TIRAGLGN e (ﬂﬁitrr[ Qggfﬁéreﬁlot\ll\lﬁ Reddvthe cARp SR MRS W Getect an impact or
reactron in the reactor ilst being worn on a
inesinett ' impha ddsed2on Thietehied deesderatgdn off thierheddwean exededingpethreshold
t%%@ﬁgr is arranged to initiate the endothermc
as Bn in response to detection of an inpact or
i mm nent inpact on the headwear. 3. The headwear of
Claiml or 2, wherein the trigger is arranged to . .
Thei hepdivear oA S 1aiwa% thstein the rtré&ﬁ@g ﬁsaéraflgefgfﬁ initigte the gsactiqnen response
{BeAANEA or pressure generated in the headwear by the impact exceeding a threshold

magnitude.

The headwear of any preceding claim, wherein the endothermic reactor comprises two or
more reagents which will react together in an endothermic reaction, when the reaction is

initiated.



10.

11.

12.

13.

14.

15.

16.

4. The headwear of Caiml, 2 or 3, wherein the
headwear is a helnmet for protection of a wearer's head

w0 e@adsspact s. 5. The headwear of C aim 4, whePE&l/GBR(G1/000273

headwear is a notorcycle safety helnet. 6. The
headwear of Claim 2, wherein the headwear conprises
nmeans to detect an inpact 6f i i nent i npact based on
a detected accel eration of the headmear exceeding a

hrh%%ll% ? omalhtt k'd\%heer eli@ﬁ‘ oif”:t‘l Wbr B 25[115?’ is contained in the

he tr I'S arran to |n|t ate
ehe@thdsrrmm rdattor aepamtsé ftaon athkeo rezageltts withewkigh ét yéhesagly énirespective
ﬁ@ t he headwear by the inpact exceeding a threshold
HAEWHE 8. The headwear of any preceding claim
wherein the endotherm c reactor conprises two or nore
reagents which will react together in an endotherm
Thegheadwenr afHelaine fe Whearin iabheas's o Pt fher Egsets Fheontained in a layer

a8 EnmpabuBiBati ‘f@%ﬂ% B p8RSP1RMeAdSS  Wearey, nore

Teagents 1s contalne in the endotherm c reactor,
separated fromother reagents with which it wll

%}89@% #8@%&? 38 Xxﬁlglelglo% 0{ %;r}égﬂt%rﬁréeso pzttr%%qhe reagents from
eﬁﬁggﬁl@i $hd ﬁllgt‘gélﬂib]ﬁngl eéhfigurel ﬂoa?erateanhe &ngjtﬁﬂef:mnc esacOorp b ®pening a
substantially a rt of t 0 wear er..

role ool Qo vl e gereiad eograait o ST g gniect

nenbranes separate the reagents fronteach ot her, the
trigger being confi ured to initiate the endot herni
Thedsadwear lof Cgfpelnl ngvherdinthe triggernacliéast alﬁegetrrf%a@mng the hole in

h@ﬁb%ﬁg separated reagents nmay be brought into
12. The headwear of Claim 11, wherein the
trigger i ncludes a plunger for opening the hole in the

LT o) of d ai 11, wh in t . .
etbeane, o, Tin gt ol ol i, Mook 4her o o
rH@rH%ﬁen Q:onﬁ?ﬁ‘éd %‘Egéh tPfRReNhbe WihMeasit® i€ thh@Bmbrane exceeds a .

tension in rane exceeds a threshold magnitude.
threshold magnitude.

The headwear of Claim 11, wherein the membrane or trigger comprises a shape memory
alloy, or a shape memory structure, in a first memorized state and is configured to open a
hole in the membrane in response to a change in the shape memory state to a second

memorized state.

The headwear according to any preceding claim, wherein the trigger comprises a shape
memory alloy, or a shape memory structure, in a first memorized state and is configured to
initiate the reaction in response to a change in the shape memory state to a second

memorized state.

The headwear according to Claim 2, wherein the trigger comprises an element of
electroreactive material for initiating the reaction in response to a signal generated by said

detection.
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18.

19.

20.

21.

22,

14. The headwear of Claim 11, wherein the nenbrane or
trigger conprises a shape nenory alloy, or a shape

WOrom9s68a ruct ure, in a first nmenorized state BETGB2009/000273

configured to open a hole in the nmenbrane in response

to a change in the shape nggnry state to a second

menori zed state. 15. The h&adwear according to any
preceding claim wherein the trigger conprises a shape
menory alloy, or a shape nenory structure, in a first

menori zed state and is configured to initiate the .
Thealodaidomari accorlie s @ny oprecedingn glein,n wheteins Higpendeilippinie reactor is

state a second nenori z st at.e. . :
G585l T BTN BLRE e B BT 8, BEAANGR e recin
pRloefRMd dfingleGtdcaseact i ve material for initiating the
reaction in response to a signal generated by said

detection.17. The headwear according to any precedi ng

THeHeRAwdde GE ('ﬂn;]% Wmﬁ@&éﬁiﬁ{g&lﬁin{, FAEAL indSdifORE bAldFeRAcy initiation
to contain the Teagénts and the reaction products of

detiee elsd opéretiveito initiate thegmagsiohor to and during the

reaction. 18. The headwear according to any precedi ng

claim further including an enmergency initiation

Hedivesr edngeisinger pis-expatsior nodlingt devichefor eaingonwed®r’s head and a
Headwear . co i Sing .a gaszexpansi on. cqol ing device . for .
t@%%ﬁritﬂdnﬁl%ngieé‘?e gp ﬂ?agasaﬁﬂmaa Pfﬁsﬁlﬁglegtcfflltiaﬁ\ef flifp - decompression
£ 8be ag8cdt td f8in 438gibk BMNR HRAGSEY Eiat &Confifired Reéndldst theshead of a
deconpressi on regi on adjacent to or in a region of the
Wesggtwear that is configured to enclose the head of a

wear er. 20. Headwear conprising a reagent package

arranged to renove heat energy froma wearer's head

HoiftelWealCctdn\qﬁts_ing_ dreagamt ipap@ge arrgdged Ao rremoveckest eneray diogn a wearer’s
R a0en SRBBFEPHGT OB al [ nei de the rigid outer

shel | ;

A motorcycle safety helmet comprising:

-a rigid outer shell;

-a layer of impact absorbing material inside the rigid outer shell;

-an endothermic reactor, substantially contained inside the rigid outer shell, containing two
or more reagents which will react together in an endothermic reaction to absorb heat from
inside the helmet; and '

-a trigger arranged to initiate the endothermic reaction in the reactor, whilst being worn on a

wearer’s head, in response to detection of an impact or imminent impact on the helmet.

A motorcycle safety helmet comprising:

-arigid outer shell;

-a layer of impact absorbing material inside the rigid outer shell;

-an endothermic reactor, substantially contained inside the rigid outer shell, containing two
or more reagents which will react together in an endothermic reaction to absorb heat from

inside the helmet; and



23.

24,

25.

-an endot herm c reactor, substantially contained
inside the rigid outer shell, containing two or nore

WO eagericso whi ch wi |l | react together in an endor¢EGBR@9/000273

reaction to absorb heat frominside the helnet; and -a
trigger arranged to initiah t he endot herm c reaction

in the reactor, whilst bei 5 worn on a wearer's head,

in response to detection of an inpact or inm nent

-4 FE%%&I arpa!ﬁéém 1H1?1L1 en%gthef/i\nxgqf&ﬁ@{ & he SALOE, YviiRt E@i‘ﬁg worn on a

PP Gid outer s .~ -a layer of inpact

vahso's hiend) 1mlamscato anrigipae onttke hélged outer shell; -an

endot herm c reactor, substantially contained i nsi de

the rigid outer shell, containing two or nore reagents

TR ingdtorol¢lk sﬁ@@qtelrﬁa@etmm 11nored?, emﬂmirhearcmoé thregmotdr more reagents
to absorb heat from.inside the hel andatrﬁ)%ﬁ)n hich it will
i porpiged in hej APthermic (¢AStoLN BRI ‘Enroé%FétrFa@ﬁn‘is yhieh 1

elsbGoern on a wearer's head, in
réaggg%g%gec}mégﬁtslogpgct 0on the helnmet. 23. The

nmotorcycl e safety helnet of daim2 1 or 22, wherein

ach of the I € tained
RS0 S PO R 20 SO SRR 58 s conin
iMva dyendirgiged to eticbinpase aglistantially alf pexparivef thehdad ofp wearer.
reservoirs. 24. The notorcycle safety helnmet of Caim
23, wherein at |east one of the reagents is contained
THe rﬂotbﬁ‘%@l@ s@fefﬁ[&ﬂﬁéjc (If TISRACDBEEE viHéRei o drathbi¢ rdrhbréfies separate

a part of a wearer. 25. The notarcy Cn@’?
tb@fr@etgymth eﬂlmteaélli 0@1% theowmigepr being \geafignird ¢ dnigatenihe eendothermic
& "R Eint { ﬁ% QL eSted bdABent b
rF?‘Ctlon%? gﬁl‘rﬁl %cﬁc%firiw i tﬁ?e %?%%ntﬁﬁu ?e% h? e endot her m gen S may e
Hre@gﬁtnrmmcdﬁyacmpem ng a hole in the nmenbrane through

whi ch the separated reagents nay be brought into
cont act .



