HEAT EXCHANGE GARMENT The invention relates to a

garnment to be worn by a wearer and particularly a
waqganerat73sapabl e of changi ng the tenperature oPCTiGB2006/003374

body of the wearer. Mre particularly, but not

exclusively, the invention relates to a protective

garnment conprising body arnmour which is capable of

heat exchange with at |east a portion of the body of

the wearer. Such protective garnents may especially

but not exclusively be useful for nenbers of the arned

forces and | aw enf qn%@é j ; . Protective
garnents i ncor pora?tlyE;Ag arﬁﬂgﬁﬁrﬁﬂy a¥ es, soft

arnmour, anti-trauma paddi ng and st ab-resistant
mat eri al conprising breathable fabrics are known. The
h ) .
T HLERER, Mot 56 BRRRITS B Ahih b o e BP Bl ity o gormens
: e, . .
cork B g YBPIRooFAp 0E TP L BBl bt o
exc R/@Pdﬁ%tin éhtfoher E{gsrtgw;gﬂog&ti\% g%e%’t cgﬂﬂﬁri body armour which is
erg 8 e unde | Po¥

fore be I na equa r sonme con 1 on

[ t ' I :
B LSO b Bk Ry b e vt
owhBoG88] RBIF b3 24 S BRI L e gy fres o

emin

,awfern?&ggr{]emw%rﬁé%gﬁguently placed in pockets of the
gar nent . st such arrangenents nmay provide
sufficient heating or cooling, the heat exchange rate

i s dependent on the tenperature difference between the
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mafeRsR!i®4& pfdnPdt $&hdi8sipation from the body of the wearer, thereby keeping the
wearer cool, for example during physical activity. However, the effect of such garments
may be dependent on the surrounding climate, and may therefore be inadequate under

some conditions for ensuring the comfort of the wearer.

It is also known to provide a garment comprising cooling packs, wherein the cooling packs
are generally adapted to be pre-cooled, for example by placing them in a fridge or freezer,
and subsequently placed in pockets of the garment. Whilst such arrangements may
provide sufficient heating or cooling, the heat exchange rate is dependent on the -
temperature difference between the wearer and the cooling garment. Such an arrangement
may provide either excessive or insufficient cooling to the body of the wearer, thereby
compromising his or her comfort. Further, the duration of use that is possible from such a
system may be limited, as the temperature difference between wearer and garment

decreases with use.
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systemnmay be limted, as the tenperature difference
bet ween wearer and garnent decreases with use. rRVAI
WQ200R3THar e al so exi st tenperature conditi oni RGT/GB2006/003374
garnments in the prior art which conprise an array of
pi pes for carrying heat exchange fluid adapted to pass
heat to, or accept heat from a wearer. Such garnents
may be adapted to connect to a supply of conditioned
heat exchange fluid, for exanple a glycol -and-water
Thef8 ¥lbd egisf tefiPepatliietionditi6Mng gbinddtite i the pHbiyars Whichomprise an array
installed in an aircraft. Wiilst this arrangenent is
of piddistfabbamfify hédtee@hphde Alill GRiaptedrto Waks hebt toVas accept heat from, a
intended, it is limted to situations where the wearer
wedr€iTRISUEh SjatineABamay el bHBSIEaTd econhbét oBssuppit bbBowditigned heat
garnent with an array of pipes is conplicated. It is
exclRghgebilgg,t fopleximplehg glycoxaitrRger gaxtorNfromf a lieid poaditioting supply
invention to seek to overcone, or at |least to
systeht ingRli&d it Be antekl evRilasnie tirahgsmunttib sultebleforcthe aipplications for
According to a first aspect of the invention there is
whiH ®Wag @fleridiic s IRMENA0 $RUSIOHE Wcfeihe WaRIrdriTeMapastatiohary.
conprising one or nore internal channels for carrying
heat exchange fluid and control neans for controlling
the flow of the heat exchange fluid through the
Furih@tresraadhe CoastARtion ot A gamedra it e driaytdhpipet iecommilieated)
channel s are defined within a pair of sheets of
wel dabl e material by virtue of a wel ding process.
Preferably, the internal channels have a substantially
It isedr] bifjédteRkthes hestsexsleaigecqarmbht of the efeseabinyentiohdo seek to overcome,
internal channels are defined within the pair of
or st et 1 rhijigatef the ®rebleras asddoiatebwitic thegdridr Bd. pr ocess.
According to a second aspect of the invention, there
is provided a protective garnment conprising body
arnour and an internal channel for carrying a flow of
Acdoediig €x a fastgespbtiudfcthe invention there is provided a heat exchange system for

use in a garment, comprising one or more internal channels for carrying heat exchange fluid
and control means for controlling the flow of the heat exchange fluid through the internal
channels, characterised in that the internal channels are defined within a pair of sheets of
weldable material by virtue of a welding process. Preferably, the internal channels have a
substantially elliptical cross-section. More preferably, the internal channels are defined

within the pair of sheets by virtue of an ultrasonic welding process.

According to a second aspect of the invention, there is provided a protective garment
comprising body armour and an internal channel for carrying a flow of heat exchange fluid

and control means for controlling said flow of heat exchange fluid.

Preferably, the protective garment comprises an inner layer, an outer layer and an insert,

wherein the internal channel is incorporated in said insert. Preferably, body armour is



and control neans for controlling said flow of heat

exchange fluid. Preferably, the protective garnent
woanprissBs an i nner |ayer, an outer |ayer and BAT/GB2006/003374

insert, wherein the internad channel is incorporated

in said insert. Preferably, body arnour isincorporated

. he, outer | ayer. e preferably, the insert .
'“CC@%‘?C’S &h‘&h‘é‘gi% By %? prefeisbls the: hsagteompiiseasbeathoof flexible
Lhternal. chanpel. s formed by thermally bonding _
pb%‘%&d@?@'?ﬁ ?{éﬂﬂ‘gr 'Qg?vgn%f"h@ﬂ%%ég dpraadsby thermally bpeding predetermined
' teri . .The insert may be integrally forned
are%‘ ?"Eitth&csehg%ﬁgsr ﬂéh?’f'b'%cpé%‘?'éﬁ ﬁ'@at?rdﬁ)i-anTh?pﬂS@ anay batintegrally formed

Lof the first aspect of the invention, the protective
withi e 9 MeBhor i ses a container for storing heat
exchange fluid. Preferably, the container is secured
to the outer |layer. According to a further_opt|02a
feature of the second_gspect of the invention, the
Accc?g‘ﬁ?ﬁf [ﬁ anaginal LFBP%%? raheshest oiglbadnventieny the brajestiye garment
heat exchange fluid. Preferably, the punp conprises
comiay acCSH%‘r%rlf%foslf?f Ngpheat sxEhange duidarRraisrsbly dhe eentainaeis secured
flow of heat exchange fluid. Mdre preferably, the
to te VP RYSfeans conprises a microcontroller for
controlling the notor controlled punp. Preferably, the
control means further conprises tenperature sensing
asuring the t | east

ASHRRRE i 8 o PR fBriCee G ecsecong cePpmedt dna imphtiomdhe contrl
el RUSR (195 O PIRICH i BXGEMER duodtreterably, the purnp
R R T R N —
fluiqug/g{?g Eogégrgﬁ&gﬁieng?n%%l I@%Q%Fa é:loa pzr@'ﬁ ggm%rjcgceo%trgl?e){'efror’ cgrgtrolling the

motor controlled pump.

Preferably, the control means further comprises temperature sensing means for measuring
the temperature of at least a portion of the body of a wearer. More preferably, the control
means further comprises temperature sensing means for measuring the temperature of the

heat exchange fluid.

According to a third aspect of the invention there is provided a temperature conditioning
garment comprising an inner layer, an outer layer, at least two sheets of flexible plastics
material between the inner layer and the outer layer and an internal channel for carrying a
flow of heat exchange fluid, characterised in that the internal channel is formed by thermally
bonding predetermined areas of the sheets of flexible plastics material. The insert may be

integrally formed within the garment.



material between the inner |ayer and the outer [|ayer
and an internal channel for carrying a fl ow of heat
wexaeitaags3f |l ui d, characterised in that the intecnsaB2006/003374
channel is forned by therma#ly bondi ng predeterm ned
areas of the sheets of flexible plastics material. The
insert may be integrally formed within the
AceRifliRgnio. AR rptignalgfegBirarofdpei sasand fasaedir of dfe irventmtdhe garment
aslpect of the invention, the garnent conprises a
corppiiiesi dePnipier derostpiing said chase gxchmnghdhige Prefedhbly, the container is
Preferably, the container is secured to the outer
Secf”é%?"."“?f’“f%'%%ferred that the heat exchange fl uid
conprises water. It is further preferred that the heat
exchange fluid also conprises an anti-freeze
.conponent. Optionally, that anti-freeze conponent nay
It ig: BrgfRrTeskthat tiedieat axehenae fgidtasmprises whater. digs ffuthelr preferred that the
feature of the first aspect of the invention, the
hegt G¥ehanoerichalse srprrises am aptidfrpes ceropongsh e Oatiomajly athat anti-freeze
flow of heat exchange fluid. Preferably, the punp
COrpRRASNt B18¥ CRBPHSE 8 8iRlr ol | ed punp 54 adapted to variably
control the flow of heat exchange fluid. Mre
preferably, the control means conprises a
m crocontroller for controlling said notor controlled
AceRiiipg kna fusther aptigsia) featuie of thetfirell aspeetref theuinvérdion, the control means
conpri ses tenperature sensing nmeans for neasuring the
COMpRItPSE rPal\ITRR S4ffongenasaling a flpwrafiheat efchahge Puidy Ryefesably, the pump
wearer. More preferabl5y, the control neans further
COMRYIBEP MY ganisliahpyPe S4eariapied tawariably epntras shaufiowgf béms exchange
qs eﬂ)erature of the heat exchange fluid. In order to
fluiq., Mot Prefpiablve Shse comieo! masepigstineRes R Mikwcphieadienfor controliing said
i nvention, an exenplary nonlimting preferred
mo{gﬁﬁ%f%ﬂPquﬁ“- now be described with reference to the

acconpanyi ng

Preferably, the control means further comprises temperature sensing means for measuring
the temperature of at least a portion of the body of a wearer. More preferably, the control
means further comprises temperature sensing means for measuring the temperature of the

heat exchange fluid.

In order to further elucidate the description of the present invention, an exemplary non-
limiting preferred embodiment will now be described with reference to the accompanying
diagrammatic drawings, in which;

Figure 1 is a front view of a vest according to the invention:;

Figure 2 is a front view of the vest in open condition and exposing the inner layer;



di agrammatic drawings, in which: Figure 1 is a front
view of a vest according to the invention; Figure 2 is

wa 20070317391 ew of the vest in open condition an#CT/GB2006/003374
exposing the inner layer;Figure 3 is a front view of
the insert; Figure 3Ais a cross-section view of a
chapnel within the insert; Figure 4 is a schematic
f 1 owddieaye @ ant Mgetaf &he Weethe t enperature control and
fluid delivery system Figures 5a, 5b and 5c show
respective front, side and plan views of the
hea&exchange fluid unit 35; Figures 6a to 6d show a
serTigdregih Fiagigssosectipr view af aghanerl svithp the inset; cont r ol
means; Figure 7 is a view show ng the heat exchange
fluid unit worn on the back of a user; Figure 8 is a
side view corresponding to Figure 7; Figure 9 is a
f r JFIBURGi 2% 21P60PAAtIa Aew-diagrar dlstrainanthet temperaiwgecontrol and fluid
flg%g unit worn on the side; Figure 10 is a further
fr ARIVIYSYPEM t he vest; Figure 11 just shows the
si de-worn heat exchange fluid unit; and Figure 12 is a
front view of the vest with the heat exchange fluid
uzh; worn_on_ the back. According to a preferred
entJdeiRE M o B S5 duhtespactivet iro, sids anfbriani views of the heat-
Figures 1 and 2 of the acconpanying draw ngs, the vest
corfpehange fUidunit 3%it panels 2, a rear panel 3, an
insert 4, Velcro straps 5 and a zip fastener 6. Each
of the front panels 2 and the rear pane

Figures 6a to 6d show a series of views of the control housing 50 and control

means;
Figure 7 is a view showing the heat exchange fluid unit worn on the back of a user;
Figure 8 is a side view corresponding to Figure 7;

Figure 9 is a front view showing the vest and the heat exchange fluid unit worn on

the side;
Figure 10 is a further front view of the vest;
Figure 11 just shows the side-worn heat exchange fluid unit; and

Figure 12 is a front view of the vest with the heat exchange fluid unit worn on the

back.



3 conprises an outer layer 7 and an inner |ayer 8. The
outer layer 7 is of known construction and, in sone
wenhod3mat s, i ncorporates body arnour materi aPC{/GB2006/003374
shown) to provide resistance to bullets and stabs or
to reduce trauma. The inner |ayer 8 conprises a known
~mesh material, for exanple polyester, to inprove
Acooodin@tt a wreférrachembsediment of thé peesentipeinient as sHoevriaddigures 1 and 2
panel 3 is generally rectangular in shape with its top
of thelgecaropamirg dgwinysatheuedsé cpmptisezntwanitors ipdecledlyesrear panel 3, an
conpri se opposing arcuate portions abutting its top
insertigeVeldefstrapa§ guara zip fastérer Gp drch@f thar frant paaels 2 ardrtke rear panel
The front panels 2 are mrrored in shape. Each front
3 cpampeibe ansogtendayer | and cdrafmrgel dayedrnd.s hBipe owter Naydrs7 tispof known
edge conprising an arcuate portion abutting a straight
constrdetioacknel, ansbmé smbbdiments) incorpupates body amnaur enetérdal (not shown) to
portion abutting its top edge, defining part of the
provife nesigjafiaa tocbullstsrdnsl stabssor td nedUce drauneanBiesinBerdfydrtéecomprises a
vest 1 are connected to the rear panel 3 at the top by
knosimauéstematzoiat, faresahplegudyeatert thdémpiode sohiact with teluseo
straps 5, which provide adjustnent neans to
accommodate a variety of waist sizes. The two front
panels 2 are connected together by the zip fastener 6
In thiseerebodimentp ltiesresrr granek Bde geoératih eectanpulaasit eshape Gvithr its top edge
secured to opposing sides of the front panels 2. In
conygsingdredrcoatediariiconand $ide vdgds donqwisprappesing atemte partions abutting
the head, arns and body of the wearer as defined by
its tohedgé odefimingt pavinefdhe pperingefos lmasess amms. hEhd fromitpanald 2 are mirrored
rear panels 2 and 3. Internediate the inner and outer
in shape| Eagh frentgfaneh2 i generallyaacthsgltaran ghape eitk ita by edgeagcomprising
panel 3, there is provided in insert 4. The insert 4,
an afduatst pertien abuttifg gustaight sidenpddesand tisusideresige gram@rising an arcuate
portions 20 and a rear panel portion 30. The two front
porpemalbutiing its topsdge edediningl art df the opening for a user's arms.

The front panels 2 of the vest 1 are connected to the rear panel 3 at the top by shoulder
portions 13 and at the sides by the Velcro siraps 5, which provide adjustment means to
accommodate a variety of waist sizes. The two front panels 2 are connected together by
the zip fastener 6 wherein complementary sides of the zip fastener 6 are secured to
opposing sides of the front panels 2. In assembled condition, the vest 1 comprises holes
for the head, arms and body of the wearer as defined by the aforementioned arcuate

shapes in the front and rear panels 2 and 3.

Intermediate the inner and outer panels 7, 8 of the front panels 2 and, preferably rear panel
3, there is provided in insert 4. The insert 4, illustrated in Figure 3, comprises two front
panel portions 20 and a rear panel portion 30. The two front panel portions are similar in

shape to the front panels 2 of the vest 1 and consequently these will not be described. In



shape to the front panels 2 of the vest 1 and
consequently these will not be described. Inthis
wenhod3mat, the rear panel portion 30 is a "cPesEB006/003374
shape and conprises an arcuate first edge
corresponding to the arcuate portion of the top edge
of the rear panel 3 of the vest 1. The insert 4
thiscembedimest, theoreahpanead poftion 136xi$ bl“ereptandt $hape reslerongdrises an arcuate
whi ch are thermally bonded together at their
first edgee speesponding do ése akuatehertioregi thedopfedpbef dheetes pahel 3 of the
flexible plastics material are thermally bonded
vestdget her and define a flow channel 2 1. A first
flexible hose 9 is connected to a first end of the
flow channel 2 1 by a first connector 11 which is
bonded to one of the sheets of plastics material in
Thoinsedf cdmeprisestivo sheets of fiexibledastios ofataria whitheare tdermally bonded
second fl exible hose 10 is connected to a second end
togethet lat tHdiroeeredsponding 2dgedhy Fartberc mgibns orfribe tshieets2ofuitexitte plastics
is bonded to the sane sheet of plastics material in
matehial arerthermatinbopdateiogetbet amchdéfheaf flavhehanmek2t. A firsttilexible hose 9
channel 2 1 defines a tortuous path between the first
is candecied trmal ficsd ane of e dlowichandel 2. byTa éirsp aerimesiar g aghidhr isrbonded to
the first front panel portion 20, through the rear
ongefrtbk speets iobplasiics matedaltinens et thedrdnt panel partmins 20raf theninsert 4. A
20, returning through the rear panel portion 30 to the
sedoind $lexiplenwisepidr isiconngded to a lsecaeicenttiofctbe flewt dhanad. 21Thyea second
cross-sectional profile of the channel 2 1 shown in
corfriegier 42 3idhgs dendeattld thersame isheet\ahplagtics matedal initheesarne front panel
surface area di sposed agai nst the user-directed
porfor 2@ otthefingehled.i nsert 4 within the vest 1. Preferably,
the channel 2 1 is defined within the insert 4 by an
ul trasoni ¢ wel di ng process between the sheets of
flexible plastics material or materials. An advantage
Theyghanieb? tdefies i tativorsantiapetiiege thenfirst ard seeong gonnectors 11 and 12.

maxi m sing the surface area of the channel _ _
The path extends from the first front panel portion 20, through the rear panel portion 30, into

the second front panel portion 20, returning through the rear panel portion 30 to the first

panel portion 20 to the second connector 12.

The cross-sectional profile of the channel 21 shown in Figure 3A is defined in such a way
as to maximise the surface area disposed against the user-directed surface of the insert 4
within the vest 1. Preferably, the channel 21 is defined within the insert 4 by an ultrasonic
welding process between the sheets of flexible plastics material or materials. An advantage
associated with such an arrangement is that by maximising the surface area of the channel
21 defined within the insert 4 against a user-directed surface, the efficiency of heat transfer

between the heat transfer fluid and the user is greatly improved.



2 1 defined within the insert 4 against a
user-directed surface, the efficiency of heat transfer

woetvmarm3she heat transfer fluid and the user PET/GB2006/003374
greatly inproved. Particular8y, in prior art systens,
the tubes (or pipes) have a substantially circul ar
crosssection, having contact with the user-directed

Parsiculérhic én dliongrt aybtema, ther fubssrdd pipesidiavera efibstargially circular cross-
circunference. In contradistinction, the channel 2 1

sectien, aavingdiontact with e pecesiratted Budade @ong anlg apreey emalb fraction of its
defined by an ultrasonic wel ding process of the sheets

circofnférered. blrecqitragistiogtionpther dhahnelti 1cés acoopding €0 tHeepresent invention,
insert 4 for the vest 1, is characterised by a

anchpgiferablg efafined by \anelilfrasanicc wkldhgosrsesszcdfi tha shsets of flexible plastics

' illustrated in Figure 3A. In this configuration, a

materighwhicl 2bipyise treaineert #rfactheoresbfl, istchacdcterisetl dyenbighiescentricity
substantially in contact with the user-directed

elligtical ames-@kctidneas ribstrated hoFigulee 3kestn this Asnfiguratjorh easignificantly
exchange between the user and the heat exchange fluid

grebiepWaoiiprt dfrite wirburhfeesrcleds sedstahtizlly is avathet with the user-directed surface
efficient. The vest 1 further conprises a container

of therindartigifagiheddest ihi Ab ssitiar lesat xblesatgecbatvagry thef Liserdgndathe heat-
punp 54, a punp notor 52, a controller, a user

exdhah@s flaid @owind threnplethet chmendeise made Timge eflistenbl  housi ng
50 is of known design, is portable, |ight weight and
rel easably attachable to the vest 1. Any suitable punp
54 and punp notor neans 52 may be enpl oyed within the

The vegtel fifrtheheompeasssna contagwer i(amhouBing) dPabvhigh stdreg avhédt exchange
be |ightwei ght and suitable for accurately punping

fluidkea pumat54f heumpametor &ppa cpntialiee o urer itiéragelangdempereiige sensors.
nmotor control is envisaged to use a Field Effect

Tha rangbls housiag 50 Swof dhpwaosdesiprPus seoriablet Hight ceighti and releasably
to enable on/off and speed control of the punp notor

attéxhablEhte thet vest cur rAnyt suitapleabsop bt adhipuoie ey oepegtdS2 may be
stall or lack of primng of the punp 54. In this

employéa mitbio thersoatiensfrine prasentdovention.| Breferahyr thew vilhbe lightweight and
Peri pheral Interface Controller (PIC ,

suitable for accurately pumping water at flow rates appropriate for this purpose.

The motor control is envisaged to use a Field Effect Transistor as a switch, using Pulse
Width Modulation to enable on/off and speed control of the pump motor 52. The motor
current may also be monitored to detect stall or lack of priming of the pump 54. In this
preferred embodiment, the controller comprises a Peripheral Interface Controller (PIC)
within the form of the microcontroller component; a typical example is presently offered
under the name Microchip. Any user interface system appropriate to the needs of the user

may be employed within the scope of the present invention.

According to this preferred embodiment of the present invention, the fluid delivery system

comprises a heat exchange fluid unit 35, and a separate control housing 50, which control



within the formof the mcrocontroller conponent; a
typi cal exanple is presently offered under the nane
wohkermsii3p. Any user interface system appropri BC®/GB2006/003374
the needs of the user may be enployed within the scope
of the present invention. According to this preferred
enbodi nent of the present invention, the fluid
houdiglgi Berip eyrs thensesotipr insedar, dhéneanhtrelier haug éhef baftety urdck for use in
35, and a separate control housing 50, which
conjwnttion Witb dise pgmp ®4i M preferrdtbarsagetitent nbtherheat &echange fluid unit 35
controller and the battery pack for use in conjunction
is showh in Rgupasnfa, Sb. andl §i. eParticddryathera ge sieovin ai otilee hbesimg 40 made
exchange fluid unit 35 is shown in Figures 5a, 5b and
of sbdurablamiatentight materiahguah dssfos legamplana plastes hatedalng 40
made of a durable water-tight material such as, for
exanple, a plastics material. It is preferred that,
defined within that outer housing 40, there is
It ippoafered threatedefimedowithirs it tauteri ladusingt 4@ ntbpier snprodided one or more
transl ucent portions 44, 45 to allow the user to view
subtstemtibiviednsphrené at transiucanpeorfibng 44, 49datallew direangpe td Vieivdhe level of
is introduced into the fluid unit 35 by virtue of
heaicxesangeeituid.  4Ratl ekchemge iutchisnintroducedtieto the disidngni486 by virtue of
There is further defined within the heat exchange
acdekslintbanni4? @Finad evthih thg duterthuiusinprddf efhiezel isefvotbdi defimedavithin the
space for cooling nmeans. Optionally, this cooling
heatesbangs fluidwinite3b bycanding de thiagkeferred entivdinherd avapame. for cooling
I n sonme enbodi nents, the outer housing 40 is adapted
metns. b©ptienalyhtns Eoading tnhemngris prafidedobyban frleaesel drrbyachilled water. In
freezer to cool the fluid, prior to use. In use, the
sorhe embegiotestsy éhd dbutedhdusings4Q Israsiagtedde bevdstachied|freasthe unit 35 to be
part of this cooling neans so as to nmaintain its |ow
placehiper fegazeetd ol the flughgriertopisssi bl e. It is further
preferred that the outer housing further conprises
some insulation nmeans to maintain the tenperature of
the cooling neans and ot her conponents of the heat
In wsec Henlgat fekehamgariivid BBvsothraughrer pived atdeast part of this cooling means so

as to maintain its low temperature for as long as possible. It is further preferred that the
outer housing further comprises some insulation means to maintain the temperature of the
cooling means and other components of the heat exchange fluid unit 35 or to minimise
unwanted heating (or cooling) of the heat exchange fluid. The heat exchange fluid unit 35
is preferably adapted to be worn on the back of the user as shown in the embodiments of
Figures 7 and 8; in an alternative embodiment, however, as shown in figures 9 and 11, the

heat exchange fluid unit is adapted to be worn on the user's side.

It is further preferred that the control housing 50 be removably attached to the outer housing
40 of the fluid delivery system. More preferably, this is facilitated by the provision of
complementary securement means such as plastic clips 46 defined on a surface of each of

the outer housing 40 and the control housing 50.



unwant ed heating (or cooling) of the heat exchange
fluid. The heat exchange fluid unit 35 is preferably
weadeiedi3so be worn on the back of the user aspPen@E2006/003374
the enbodi ments of Figures 1 and 8; in an alternative
enbodi nent, however, as shown in figures 9 and 11, the
heat exchange fluid unit is adapted to be worn on the
user's side. It is further preferred that the control
'housing 50 be renovably attached to the outer housing
The Hefefred BRrahdamsht A lthe/ entros yistieing 504 examsified abthyught hotdimited —
is facilitated by the provision of conplenentary
by HREGWRER FRRACES6S tcdY. A% contamb itite plrhp snolér SPedricnattrotieraystems,
surface of each of the outer housing 40 and the
and 69 Pidvitled NAtkSsdtardrRent hRednsaliach ark esmplagentant inoborr lie those of the
control housing 50 is exenplified - though not |imted
outer hBYsihd 20 @f Reineasehahbgmii@ean®ast o 6d. It contains the
punp notor 52 and controller systems, and is provided
wi th securenment nmeans which are conplenentary in form
to those of the outer housing 40 of the heat-exchange
Figuré Ul dsibist a3Bchdrhglier @liagrahiowss tile sohenmiicatiodi betwesm othe  different
t he communi cation between the different tenperature
tem?@rﬁfdré" coHudl fand diuite! deliesry componss sasisaaoriinglitogttteo preferred
he preferred enbodi nent of the present invention. The
embBAAAER LR thS prdseRBmvestion! eTeE patanieterr exfiingat foo tengpezature regulation
altered using the user interface, which conmunicates
are @ltsRatUsihgiht uskh pitdrzeowhiah reehinsunicatéwedindotly edtbribe alicrecontroller.
controls the punp notor 52, which in turn is coupled
Thel RicktdnPEIE? cdftrolédsheTpiinh anstdr B omeich irhieinpisngoupteron t6@ pump 54.
current is nonitored and fed back into the
As RcHtiosaNabold, ehe puliep testpe 52t cunens én suomitosdeand dedatk into the
close proximty to strategic areas of the body of the
mickRBAESIet.OTHE BhsEPatancssn3bs are pkucee ireciose prbxibty o strategic areas of
tenperature. The neasured tenperature is fed back into
the tHtRly éfcthecwedrepitd erovide actwstedmieasipementseofabedyetemperature.  The

measured temperature is fed back into the microcontroller for closed loop temperature

control.

In other embodiments, the vest or jacket may comprise sleeves and other changes to the
style without departing from the scope of the present invention. The heat exchange fluid
may be a water and anti-freeze component mixture, or any fluid suitable for application to a

heat-exchange system.

It will be understood that directional terms such as “inner,” “outer,” “front,” “rear”, “top”, and
“side” and the like serve, where used herein, merely to differentiate components of the
present invention from one another; their respective components should not be considered
to be limited to those orientations, and other reasonable orientations may be adopted

without departing from the scope of the present invention.
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Pﬁe |nternal channel s are defined within a pair of
WEKEE O87°%el dabl e nateri al by virtue of a welding

process. 2. A heat exchange systemas clained in claim
1, characteri sed in that the internal channel s have a

niiall [ L ros sectlon 3.. A he )
: exc ﬁ( éa'l%?s&sﬁ’?ra I%f"ll@ﬁ"] fi ET'al' fharggtetised M‘g}‘at the internal
rlse intern channel s are
C@J}?‘ %C‘ba R/pe&,p:hc SIS rby virtue of an
uItrasonlc meldlng pr ocess.
. A heat exchange system as claimed in claim 1 or claim 2, characterised in that the
internal channels are defined within the pair of sheets by virtue of an ultrasonic welding

process.

. A protective garment comprising a heat exchange system as claimed in any one of
claims 1 to 3, characterised in that the protective garment comprises an inner layer,
an outer layer and an insert intermediate the inner and outer layers, the internal

channels being defined within the insert.

. A protective garment as claimed in claim 4, wherein body armour material is

incorporated in the outer layer.

. A protective garment as claimed in claim 4 or claim 5, characterised in that the insert

comprises one or more sheets of flexible plastics material and the one or more internal



4. A protective garnent conprising a heat exchange
systemas clained in any one of clains 1 to 3,

woher7aciBBi sed in that the protective garnent POWGBE26@®303374
an inner layer, an outer |ager and an insert
internedi ate the inner and outer |ayers, the internal
channel s being defined within the in

CHAOPE I (R YShATRLY PR BredReET et oS, fdPe hegis g lexible
armour material is incorporated in the outer layer. 6.
plastigsseatetalve garnent as clainmed in claim4 or claims,
characterised in that the insert conprises one or nore
sheets of flexible plastics materia! and the one or

nor e i nternal channel s are f bondi n
7. MpreaeiveaRTIa 25 GHBeGi PRGN SHURTECHHSPR KPRt PaCt fagteoraly
material. 7. A protectlve garnent as claimed in claim
fogned mafhiadb@gpEMi n that the insert is integrally

formed within the garnment. 8. A protective garnent as

claimed in any preceding cl ai m characterised in that
the garnment further, co rlses &gg i.ner for

orjn
B. At PoteRE SBILIR5eORITHAI e PEBRISH iy hagpotsnsdd I that the
she Lol oyaetsRe b BLEFE LS A7 Fud e conaner
characterised in that the container is releasably
bgiag yielagsably sasEres e &e Pratretive 99 MRt by ot ect i ve gar ment
as clainmed in any preceding claim characterised in

that the heat exchange fluid conprises water 11. A
protective garnent ascf ai_med dn claim.l

0. ACHRISEOY® PERE, 75 ERET] KGCHEAL: BIBRRIGHSTY in dnat the container i

conprises an anti-freeze conponent.
relegg%bly secured to the outerelayer P

10. A protective garment as claimed in any preceding claim, characterised in that the heat

exchange fluid comprises water.

11. A protective garment as claimed in claim 10, characterised in that the heat exchange

fluid comprises an anti-freeze component.

12. A protective garment as claimed in claim 11, characterised in that the anti-freeze

component comprises a diol.

13. A protective garment as claimed in any preceding claim, characterised in that the

control means controls a pump means for generating the flow of heat exchange fluid.



12. A protective garnment as clainmed in claim 11,
characterised in that the anti-freeze conponent

woaogrissBs a diol. 13. A protective garnent asPCiaBrem/ 003374

in any preceding claim chasacterised in that the
control means controls a punp nmeans for generating the
fl ow of heat exchange fluid.14. A protective garnent

14. A rolpaiaaRTANCRS FATES WAl L) ciharaetorined i thatiibe P means

15.

16.

17.

18.

19.

20.

means conprises notor controlled punp neans adapt ed
GRAMTigRS Yo eeniroliet umpoRe s ﬁ@%ﬁte%%c MariRRYY ﬁmir%i thelﬁow of heat
ﬁrotective garnent as claimed in claim13 or claim

exghandeaiiidt eri sed in that the control neans conprises
a mcrocontroller for controlling the notor controll ed
punp neans. 16. A protective garment as clai med in any
E&g&eding claim characterised in that the contr

gctivigr gaEent aﬁwiailrg@@ in slaaris oF elageid; ﬁgarﬁﬁm’mﬂdn that the
measuring the tenperature of at |least a portion of the
G9! BYeans weEPEpes & micrecenisellet fer eonieailingnihe 4goter gpmEqiied pump
in any preceding claim characterised in that the
B8PS ol neans further conprises tenperature sensing
nmeans for measuring the tenperature of the heat
exchange fluid. 18. A tenperature conditioning garnent
conpri sing an inner |ayer, an outer |layer, at |ea
A Wpotgpiiver §arBTent B8 SIAMEd g 5w receming: cfaam, sbﬁrneteﬁ'ssﬁem that the
inner layer and the outer |ayer and an interna
eiiRhdnednsr frtier W%@Prﬁe? | lrBratyEaseashich dReRNSt Qfj geasuring the
characterised in that the internal channel is forned
siperatvesf Bl lepshripertionpidhe bednPirWeaifbas of the sheets

of flexible plastics material.

A protective garment as claimed in any preceding claim, characterised in that the
control means further comprises temperature sensing means for measuring the

temperature of the heat exchange fluid.

A temperature conditioning garment comprising an inner layer, an outer layer, at least
two sheets of flexible plastics material between the inner layer and the outer layer and
an internal channel for carrying a flow of heat exchange fluid, characterised in that the
internal channel is formed by thermally bonding predetermined areas of the sheets of

flexible plastics material.

A temperature conditioning garment as claimed in claim 18, characterised in that the

garment comprises a container for storing the heat exchange fluid.

A temperature conditioning garment as claimed in claim 19, characterised in that the

container is secured to the outer layer.



19. A tenperature conditioning garnent as clained in
claim 18, characterised in that the garnent conprises

we eavisi3eer for storing the heat exchange fl ubPdT/GH2006A03374

21.

22,

23.

24,

25.

tenperature conditioning gadnent as clainmed in claim
19, characterised in that the container is secured to
the outer layer.21. A tenperature conditioning garnent
as clainmed in any one of clains 17 to 19,

neans controls a

l;ée%ract%rl sed 4jn t hat contr ol a

Sﬂ'é ‘é‘m"‘r?g IPHRCTH| Ry SAHMREAD B¢ IPRRgef fslam 17 to 19,
2h. ﬁ g?a;t ﬁ_olndltl oni ng garnent as clainmed |j
EralpRiesped I At R PIIBERNS P Mnléﬂamﬁﬁnﬁé%rn%eneratmg the flow of
(‘Fﬁr}p“ ses gotor controll ed punp neans adapted to

CXHI9ESHI ol the flow of heat exchange fluid. 23.

A tenperature conditioning garnent as clained in claim
22, characterised in that the control neans conprises

m crocontroller for coptrolli e, or controlled
B 1Fh54aERe Cb%tcting %?FBE“ o, e CRane b haariareh that the
Ialmed in_a on 18 to 23, characterised
ti Meres & mp%aw Pt SO i e fisens edepiere vapis control the
ff the%t ??\a ﬁ nmeasuri ng the tenperature of at
X5¢ BETENGATYE: t he body of a wearer. 25. A
tenperature conditioning garnment as clainmed in any one
of clains 18 to 24, characterised in that the control

ans f rther conprises tenperature sensing neans fo
ARaR5 il PRt fRLs L S Poiis e, RS Hsen that the
control means comprises a microcontroller for controlling the motor controlled pump

means.

A temperature conditioning garment as claimed in any one of claims 18 to 23,
characterised that the control means further comprises temperature sensing means for

measuring the temperature of at least a portion of the body of a wearer.

A temperature conditioning garment as claimed in any one of claims 18 to 24,
characterised in that the control means further comprises temperature sensing means

for measuring the temperature of the heat exchange fluid.



