O 0 N N W W N

NN NN /e e e e e e e e
B OOW N = O VWV NN R W NN = O

WO 2004/ 035142 PCT/ GB2003/ 004520 1 1 Integrated

Respirator 2 3 This invention relates to a
WO eapiosadDr. In particular it 4 relates to anPCT/GB2003/004520

integrated respirator that is suitable for 5 use by

aircrew so as to provide sidnificant higher levels 6

of confort, stability and user acceptability. 7 8

Aircrew can be exposed to nuclear, biological and 9

chem cal (NBC) hazards in the course of their flying

10 duties. Therefore, in order to negate the effects

of 11 such NBC hazards any respiratory system as well

as the 12 crews eyes nust be protected agai nst

aerosol s and gases 13 in the air. Additionally, the

rest of the body of any 14 crew nenber nust be

prot ected agai nst direct contact wwth 15 NBC agents

in the formof liquid or solid particles. 16 17

Protection of respiratory systens, eyes and skin area

18 above the neck of aircrewis normally achieved by

wearing 19 an integrated respirator. Typica

integrated respirator 20 known to those skilled in

the art consists of, but are 21 not exclusively
Ilégéﬁgeaokegibfé‘qifow or hood, an 22 oxygen mask, a

hose, a clear visor, 23 a neck

seal and a shoul der cover that forns a | eak-proof 24

assenbly that fully encloses the head. CONFI RVATI ,
TP YL WWFRBBAr 085185 PCTP GB2668POHA526 - 2 I SFdiicular 1t
& ESPLE AL RN Siral; RpGddCatd sp dasi neehsie ekt Rerthithe Zor

over or under the ‘users flying helnet. Such designs
udaviey 3iacnewbep ef itrherent der shicevdticentedtighes, lgvels

articular _4_the.pyve h I dgg ' re bul ky,

© n%O%f%rgasFFﬁélgl?%p %ée§5$ﬁ %?%e $%£¥f%ﬁd ej ection

forces exhibited 6 during energency egress.

Furthermore, it is difficult to ) ,
Aircrew can be exposed to nuclear, Dbiological and
chemical (NBC) hazards in the course of their flying
duties. Therefore, in order to negate the effects of
such NBC hazards any respiratory system as well as the
crews eyes must be protected against aerosols and gases

in the air. Additionally, the rest of the body of any

crew member must be protected against direct contact with

- NBC agents in the form of liquid or solid particles.

profection of respiratory systems, eyes and skin area
above the neck of aircrew is normally achieved by wearing
an integrated respirator. Typical integrated respirator
known to those skilled in the art consists of, but are
not exclusively limited to, a head cowl or hood, an
oxygen mask, a breathing gas supply hose, a clear visor,
a neck seal and a shoulder cover that forms a leak-proof

assembly that fully encloses the head.

CONFIRMATION COPY
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7 interface the over the hel met designs with other 8

equi pnent that requires to be nounted with the users
w@®2doupsaige hel ret. 10 11 For these reasons theP@mG8r003/004520
hel met configuration has been 12 adopted by nost

aircrew. There are two mai n % ypes of 13 under hel net

HEPnbRher=E RE e SR EErb Ty Bha B Y b they it

oﬁretct bﬁguﬂ@eg aheundetre fgad gMHdln@t .i NiRgalded SHs have
ggerture and oxygen mask. This respirator type has

almu veraf dehpepsiicPeobtipaatdiondqpdungsi-ng Ithaparpbeular
er p s |

e oo O25LRe" Ak B R preeranity

rhbéuh@@dJhuggungithﬂjhﬁadanﬂO andcbébng ﬂekdeélré&bubited

pl ace by the helnet. 21 22 A second |imtation of

dPﬁﬁggt%%r%?n%sSBFﬁﬁér | SUHECIIPTEgsdG ey Biked to

ipeupga el t enyat i anyPer f erarnaR 19fet hege2dgRaT %H&h'ﬂﬁéher
I's due to the respirator com fitting 2% bet ween t he

egaipaent t Héhvatar regmirze 29 Ao¢ umdaertatbf wiiténcyhef users
fE]hese reﬁ£i%ators is the fact 28 that the materi al

YLR9 157 1PR%  hood nust stretch for 29 donning and
doffing. Thereafter, the material nust 30 conformto
t he groflle of the user's head so as to 31 provide a

Fegi FABFe RBARPPAQ ther face T delmed manfdiquraz @ dms been
aBBégédr% Shok S %rir%&%'ép' e %fhﬁ% el ast Lt%onarﬁg:[fxalte/g%% of

he manufacture of s for such respira
uBdetioheveet trhspimater inopmodumcahehiaght Iem@ks fﬁrst type
di sconfort WO 2 4/035&%2 PCT/ GB 003/004 2& éh
1for P Hex s heDski REWhPFe 7 %F‘isut9 ose

£ottthe hedset aﬁbuﬁh**ﬁﬂe'nﬂé%kﬁdwﬁQﬁpléﬁtoiﬁt@gkﬁl visor
potentially lower levels of 5 disconfort are al so

apeaFred| eandjowrxEgent i stat eri dhds respirator type has
several deficiencies the principal being that most users

experience feelings of isolation or, semi-claustrophobia,
and heat stress attributed to the hood hugging the head
and being held firmly in place by the helmet.

A second limitation of this type of respirator is the
associated reduced sound attenuation performance of the
ear cup. This is due to the respirator cowl fitting

between the ear and the ear cup.

A further deficiency of these respirators i1s the fact
that the material used for the hood must stretch for
donning and doffing. Thereafter, the material must
conform to the profile of the wuser's head so as to
provide a suitable mounting surface for the helmet.
Bromo butyl rubber is an example of an elastic material
used in the manufacture of cowls for such respirators.

However, this material produces high levels of discomfort
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6 used to construct such respirators do not stretch
and as 7 such the cow shape is required to be

woratwgOzasured from 8 several shaped sections PEEGB2aG08/004520

stitched and/or bonded 9 tg?ether. As a result these
respirator designs are 10 p tlcularly prone to

|, eaka e throu h,the.stitched an aonded se
A L Ay Det Bt Tivuer el KB pedm PO oE Kbans g ity
dhase ntdmski.lled in the art enploys confort padding

and 15 communi cation system ear cups on the inside
surface of 16 the cow. This arrangenent allows air

v i_nsi 7.t Y '

TR it dlS GGl [EREORLIP 1R evets of
dmmﬁumﬂbﬂmtiméhalheadav@i$ab18 resHbstén | Mreovedterials
| evel s of sound attenuatlon The

UfieShdhParft AGES BT t HirSh t§5§p€)FaF@§ﬁ| |d8t 6409(1 ShipFcpand as

i 1o tyogxpenibgnced i f‘e@@ifé(ﬁ‘gtBh%eeQﬁarﬁWPa?ctured from
correctly 22 positioned iInside the cow and t

saygnaﬂunhﬁpédnsantlzﬁslﬁdﬁﬁasauenﬁﬁb§ph@ﬂIaﬁﬁdmnobbnded
fee% hr ough, apertures ch as ear. ¢ up ca

H5ort Bad o SUSHensi G o5 ey etaR Piat aronges. re

pﬂytidua&hﬂlgzs pFondaeeepl abkegdomhgigh? 6t he mes iadtthea and
i ncreased potential for faults leading to 27 |eakage.

bpgideg sieEmiss an obj ect of an aspect of the present
invention to 30 provide an integrated respirator that
provides a high 31 level of confort, helnmet stability
raruthesert poeeptfabindey hd2mey bedsmixesegnédoand to those
ructed sqg.as to reduce direct 33 contact w.th a

t
Uadred hefd sotond@ring ERBIPESpi reiioTBa SRSIRG a2
dbefurdi@adarnand, shodd . WO Z&Qﬁé0%%14%uPCIh§§AQO%&QQﬂ§%9 of

4 1 2 According to a first aspect of the present
thevepevbn Fhiver erirgngesendebkrvist agrateeivement inside

trh;%:fé:&ﬁga Q%%%?.r gcﬁ{negegh?lﬂngﬁ Yt ght bapri ghafQfo.f  as
the ear cups are in direct contact with the head this
results in improved levels of sound attenuation. The
major disadvantages of this type of respirator is the
difficulty experienced in getting the ear cups correctly
positioned inside the cowl and the requirement for an
increased number of leak proof feed through apertures
such as ear cup cableforms and comfort pad to suspension
system fastenings. This results in unacceptable donning

times and an increased potential for faults 1leading to

leakage.

It is an object of an aspect of the present invention to
provide an integrated respirator that provides a high
level of comfort, helmet stability and user acceptability
by being designed and constructed so as to reduce direct
contact with a user’s head so rendering the respirator

easy for a user to don and doff.
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5rigid helnmet and a flexible cow having an airtight
neck 6 seal, wherein the first rigid hel net defines
wW@peooaosass 7 aperture suitable for |ocating dpeBEGBR0N3/004520
on a user's head 8 and the flexible cowm is sealably
fixed to the, first 9 rigi@ hel met so providing a
physi cal barrier for the 10 access aperture whi | e
formng an airtight seal with a 11 user's neck. 12

Aég’oﬁ@ﬁ_ﬁg prgf eéabjfi’ré’@e dddedt rbgi dehel ete st t gyvention

exible 14 cow conprises material that protects
tlagaenss purorveahed ars mme%nﬁewbt@’gpéaﬁm&eprwldes

2goet s ELERRREER BBr A gieP Tl mirod A PEPhEchpg ¢ Tirst

ri EdfhélhéteaﬁawalﬁieXE%MHNUEWIeanDnghenp%mnﬁﬂynt(ﬁeck
the access aperture. In a 20 further alternative the
sehbki bheredn Eomnédrstt o id 2helnmer defrinpe 6 taReess

§é£§g % gthQBhQEE Z%Oaﬁiqggﬂdfyé%ﬁiﬁbbﬂ thedd st nead

net prOV| es at t© 24 fit wth the user's
ahdad:heZSfléﬁl@mm ol y mhesealegitm eftf xed pitrcat bhe © first

further conprises a od th i.s fixed to th
£ 718 B NP RELHHOG: f nd LYSH R Ton ST AR ToaFPF ertPe
abeestheddedld eyRonk thlisnid®r awi ngi r28ghhe Jddie with a
proof, snag proof and w ndbl ast proof properties 30

uaérfheHElegrated respirator. 31 32 Preferably the
flexible cow conprises a visor aperture, 33 an
oxygen mask | ocation area, a visor mst air supply and

M34ta pedesula yf ellensei vat veig® 20044635348 the flexible
PCT/ GB2003/ 004520 5, 1 2 Preferably the integrated

CPEA pi AT FT t ReeCdApr i SRt a PP d2PRgPE thet et ears

chkhtaRheah8r bk 8¢8LE BY1 0N LR fi ISt

Preferably the flexible cowl completely encloses the
first rigid helmet. Alternatively, the flexible cowl is
connected to the periphery of the access aperture. In a
further alternative the flexible cowl connects to an

inner surface of the first rigid helmet.

Most preferably the first rigid helmet provides a tight
fit with the user's head.

Optionally the integrated respirator further comprises a
hood that is fixed to the first rigid helmet so providing
a physical bérrier for the flexible cowl thus improving
the fire proof, snag proof and windblast proof properties

of the integrated respirator.

Preferably the flexible cowl comprises a visor aperture,
an oxygen mask location area, a visor mist air supply and

a pressure release valve.
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4 rigid helmet, an oxygen mask and a first visor. 5 6
Preferably the oxygen mask | ocation area conprises a
wQ2pkosakity of apertures suitable for recei vi PQI/GB2006/004520

nore 8 conponent parts of the oxygen mask when the

oxygen mask 9 is located wPthin the oxygen mask

| ocation area. 10 Alternatively, the oxygen mask

| ocation area conprises a 11 single aperture suitable
PFOFFESBYVItRG i dR NBskpidarod3rlYeshepl iciiallses a

the oxygen mask conprises a coating that 14 provides,
sechr@r Fepifohedudgtearuitsitdiongi ¢l lagdt énanegr the first

r r a he. g sk

IS Angt, FF PRObeR oSk ot BROTIAEES nose

and nmouth. 19 20 Optionally the flexible cow further

conprises a 21 detachable front face connected to, the
PYEESTHPEY come by ISy skt APFREGRE sBipa ogompyises a

|y et i akft seaql i j
o P ar h ot ha St Sohab i ranD (tacs o More
cohlpomeht Perassori atkee wkybehhanadkexilide tbel cxyden mask

,Suitable f 27 LVi t he beadi d d [
LU RO, o ST LSOO NG R0, 9e 00 8 7o

afigshagiveight tsRalox@Rn IhdPptiovatiynt bech! UMY ses a
cow conprises attachnent point 31 access holes and

s Houp? e3BEBRUSEaPY1t8ble 380 preepar i pdt hbef PEYDBNeMa Bt
further conprises a head 34 cow and a detachabl e
| ower section wherein the head cowl WO 2004/ 035142

MEET/ cB2@e3ad0452he oxygamd mietlachabpeikesern sectiony that

pgg§i§ggn%§t§grgfeg %%%o%%cfgggftﬁggioagggl and chemical

hazards.

Most preferably the oxygen mask provides an air tight

seal about the user's nose and mouth.

Optionally the flexible cowl further comprises a
detachable front face connected to the flexible cowl by a

first airtight seal.

Preferably the first airtight seal comprises a beading
edge associated with the detachable front face, a channel
assoclated with the flexible cowl and suitable for
receilving the beading edge and a zip mechanism suitable

for opening and sealing the first airtight seal.

Optionally the flexible cowl comprises attachment point

access holes and compression seals.

Optionally the flexible cowl further comprises a head

cowl and a detachable lower section wherein the head cowl
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3 4 Preferably the second airtight seal conprises a
beading 5 edge associated with the head cow, a

w@bmansdlanssoci ated 6 with the detachabl e | ovweET/GB2003/004520

section and suitable for 7 receiving the beading edge
and a zi p nmechani sm sui t abl & 8 for openi ng and

¥ d h . 9 10 P bly th
FE G R TP L9 b rirpe ol ST chir gy SCCond

adbsaghbi-ngddiner, attachment points suitable for 12
t hreadi ng through the attachnment point access hol es
such 13 that the first rigid hel net can be connected

%f%f%&%bl A OQQCEP JF% &éallgoﬁk%ggéébhy Eggding
irst ri el met turt nprlses ear phones
atsdo&aisiteﬂreuﬂam ptﬂmerehapdr comg , ass ochariresll Wathoci8ted

e rpho . 19 0 Preferabl the first

3?1 E0eLr e %mraﬁ sefven 4 %H%nta%an%%s*ar%%r efor
r%e@le@ﬁee%@gbeéwﬁ@ Rk a%?dnguatlbngnéa@a}ﬁﬁ Eﬂftable
oxygen mask to the first rigid 23 helnet.

fopt Poralling e fSieedting §he helood edmpriiobss saal
retractable 26 earphone nmount wherein the retractable
ear phone nount 27 conprises a bias neans that acts to

Preifet-ablyanth@8 rdsseci ai g eaephere farenédtr Homprises an
position and a retracting 29 neans suitable for
ea%eé'on%ﬂhaormnﬁu dsinegansaktieRhnRAE wrﬂrﬁe s8ddebdeedtor

tﬁ%eegpg 1S YR {10 22 SESOREL £t g&gof actt %0%5312@§ such

Ssuita for arding the donning a
thategta¢edftespi rEitgd BalMEtZOOah03514Zonnected to the

PCT/ GB2003/.004520, 7 1 Preferably the retracting neans
SE5Mp gsgég g %Fiﬁegrring 2 threaded through an

aperture in the first rigid hel net.
Preferably the first rigid helmet further comprises ear
phones and at least one earphone aperture associated with

each earphone.

Preferably the first rigid helmet further comprises
attachment means suitable for connecting oxygen mask
mounting means of the oxygen mask to the first rigid

helmet.

Optionally the first rigid helmet comprises a retractable
earphone mount wherein the retractable earphone mount
comprises a bias means that acts to maintain an
associated earphone in a first position and a retracting
means sultable for overcoming the bias means such that
the associated earphone is moved to a second retracted
position suitable for aiding the donning and doffing of

the integrated respirator.
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3 Optionally the first rigid helnet further conprises
a 4 securing neans to which the draw string can be

w@edoaosad2 5 so as to maintain the retractabl ePEHGBRWAB04520

nmount in the 6 second retracted position. 7 8 Most
preferably the first visor |Tlocates within the first 9

Vi sor erture so providing a visor airtight seal with,
P LeRabiVexi et ebhpCt 19 ?aaéti%%pw%%e ayjdgw string

thirbhioght Saaludi ovh depereane Y +dd gdirust @L@l&fhérﬁet
position of the first visor relative to 14 the rigid

O@@uwaallyS thé ﬁheﬁﬁrabugldhehabmﬂs florrtdguscosprises  a

ows the visor to, .17 e a | aced _pqsi ti
BB RS te nini il TS bR oot aRaBSERrT E (#OFagnea
sontegroad eflaf aspi hatdk. b ra28: ptd OéakbMohBen@@@&ndln the
rigid helnmet further conprises a 21 second visor. 22

sggopdefretEBIceEhBOFi£4PNand second vi sors conprise a

high 24 optical quality material that provides a

barrier for 25 nuclear, biological and chem ca

Mbarandefe2ably7 hecofiisyy tdsarseocadeaspeathiof the first
present invention 28 there is provided,a nethod of

Vf1§8|r| GRS LR PRt RFIEEH " D02 §di%at 8t T FrIAE cFSfdnceith

twet B1khephier sbwaspect of the 30 present invention
conprising: 31 1) Fabricating a flexible cow; 32 2)

Form ng an oxygen mask | ocation area and a 33 Vi sor

ertu i n_{ he erX|bI 04/0351
OB Pl HoR5 20 = =57 ETHbk | TEeh I h PR FoF
adhisetmaper o &hgo po%miotno dfordpant a4t i ghéosepdlative to

bet ween t he vi sor
the rigid helmet.

Preferably the means for adjustment allows the visor to
move to a displaced position suitable for aiding the

donning and doffing of the integrated respirator.

Optionally the second rigid helmet further comprises a

second visor.

Preferably the first and second visors comprise a high
optical quality material that provides a barrier for

nuclear, biological and chemical hazards.

BAccording to a second aspect of the present invention
there is provided a method of fabricating an integrated
respirator in accordance with the first aspect of the
present invention comprising:

1) Fabricating a flexible cowl;

2) Forming an oxygen mask location area and a

visor aperture in the flexible cowl;
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3 and the flexible cow; .4 4) Locating an oxygen mask
within the oxygen mask 5 suspension system aperture
w@eooas3tig2 forman 6 airtight seal between thePORGH2003/004520
mask and the 7 flexible cow; and 8 5) Attaching the
erX|bIe cowm to a first rlﬁ d 9 helnet so as to form
an rtlg t s bet ween

t d he
and the f SQFEFEgC&MV1§ﬂF Tﬁ%gﬁgféﬁiblrl éEaﬁgég%ure SO

poi nts onathe hefsmh sﬂS@h%ﬂﬂgﬁtt£@allﬁetweéhmﬁhéowisor
is correctly located on the first rigid 14 helnet and

provi de néadsth@rfé@ﬁhbéﬁlﬁgwﬂhe first rigid 15

hel net to,a s cond r| 16

pregzrabl§ Fﬁ PPebe ég mas rlégPNg§f§:Oﬁ¥9%3 mask
Vacuum fOB%pgnalbhem}k&teezﬁata@feraiur@dsbl xh 89 4de fokdh an
vacuum formed naterial. by seam wel di ng; 20 2)

Fabri cati A§ThAIREr tSegHt %%Eweg%aﬁhﬁmfx¥ﬁ$%cﬁ?ﬁ§ gnd the
sai d neckf§g%£b§g Lbg vagganlforned material; 22 23
preferably the step o ricating the erX|bIe cow

24 BUrtheAttenbihgegjuhefQEapblef c@pl 1 oComnedtristy aigid

Vi sor ir su t vacuum .26 .f or med

naterlal hﬁiﬁe§7E§§ %% ﬁSCgf a%r§§§gﬁg%FeFE¥§% between
valve to the Y@%ganklgﬁdfaéamatnahartab £28xi80e cowl.
Preferably the visor is injection noulded froma

material 31 of high optical coating. Thereafter the

P% a%lirfei cacglo 3%%%&%388r th% %@L‘in%qh V&ﬁ = that the

nuclear che n1ca resistan
fQ@a:tlIbllga émzl oriai | gorlhecthgerlsehtfeat eon34tiog tihersw setgid

p,c0ated i th an ant| fogging coallpg. V02004035142 .

helmet to a second rigid helmet.

Most preferably the flexible cowl is fabricated by:
1) Vacuum forming a flexible material and fixing the
vacuum formed material by seam welding;
2) Fabricating an airtight neck seal and attaching

said neck seal to the vacuum formed material;

preferably the step of fabricating the flexible cowl
further comprises the steps of:
1) Connecting a visor mist air supply to the vacuum
formed material; and
2) Connecting a pressure release valve to the wvacuum

formed material.

Preferably the visor is injection moulded from a material
of high optical coating. Thereafter the outer surface of
the visor 1is coated with a nuclear, biological and
chemical resistant coating. Optionally the inner surface

of the visor is coated with an anti fogging coating.
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w@ewenpHmyi ng 4 draw ngs,

2 Enbodi nents of the invention will now be descri bed,
by 3 way of exanple only, with reference to the

in which: 5 6 Fi guP€r/GB2003/004520
present a schematic representation of an 7 integrated
respirator in the absence of%an 8 outer helnet in

accordance with an aspect of 9 the present invention;
10 Figure 2 present a schematic representation of the

FHHRIimehk eb ek ngui frabd e foF wse1 Wiy the IdLIral&Ld by
12 respirator of Figure 1; 13 Figure 3 presents detali
wafy awf | amamphel wotlvef wieh tafenergeated thsspacabwpasying

igure 1; .15 Fi.gure 4 presents detail of an oxygen
4%§ﬁégﬂsﬁlﬁ§ Wfé%%ﬁtegrated respirator of Figure 1; 17

Figure 5 presents detail of a flexible cowm of the 18
integrated respirator of Figure 1; 19 Figure 6

Fgregentls @&egentof & cOHTIEEEES nesgRreeNBALDPONY| 87  an
and th? f&%{b Egtg MArgngEg%5§,5in21tﬁ§) &BSQ E%e E an
visor is positioned over a user's 22 eyes, and- 73 ? )
when the vuser ilscimetd dinsphacetdposdt wdnh 24nsudmddte of

for donning and doffing the, 25 integrated respirator;
26 Fi gur e "PepPEEERPS dBVEMNE16R7an al ternati ve

di RNl re&EngORNGCIH Qi tRANS U s d& M P o ANEhENButer
fl'exible 28 cowW of Figure 5; 29 Figure 8 illustrates

t he formatiedmesf shétihtegréved usBd méspi r sher byptegrated

enpl oyi ng_a _vacuum_f qr.m 31.nmethod; 32 Figure 9
presents gﬁsgﬁgg?ﬁgt9€eﬁgﬁyg '&ént of the 33

Fikhee & egreespickat detianlacedr danceinhkh BdimspecbE the
of the present invention; WO 2004/035142
PCT/ GB2003geasaged1 gespirator of Figure 1;

Figure 4 presents detail of an oxygen mask of the
integrated respirator of Figure 1;

Figure 5 presents detail of a flexible cowl of the
integrated respirator of Figure 1;

Figure 6 presents detail of a connection means for a
visor and the flexible cowl of Figure 5:

(a) when the wvisor 1is positioned over a user's
eyes; and

(b) when the visor is in a displaced position
suitable for donning and doffing the
integrated respirator;

Figure 7 presents detail of an alternative embodiment
connection means for the visor and the flexible
cowl of Figure 5;

Figure 8 illustrates the formation of the integrated
respirator by employing a vacuum forming
method;

Figure 9 presents an alternative embodiment of the
integrated respirator in accordance with

aspects of the present invention;
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1 Figure 10 presents detail of an attachnment neans of
the 2 integrated respirator of Figure 9; 3 Figure 11

w@e@gmesiis2z a further alternative enbodi nent of P@I/GB2003/004520

integrated respirator in accordance with 5 aspects of
the present invention; and 80Figure 12 presents a yet
further alternative enbodinent 7 of the integrated

Figuppr 4P P TEPCRES 0PGERLE WP hang dchmergs mpens of the
present i Lon: 3 9. Fi e detail of a
connectioﬂﬁﬁgg%gg?%rrgﬁgyﬁgtégrgﬁoﬁgagﬁﬁ g'flexible

Feguireolltpeeseegr &t edurthawespiltatroasiok Fegbodithént of

and 12: 1 a). when the earphone is pqsitioned over a ,
13 user'sg%ér;l 53]d) Ré%ﬁ+QQFé“éaFBhoﬁECPgdﬁﬁcﬁ with

di spl aced;sd&cp9sht i ORe SPLLaBhE {RTeAONHL YRR

doffin 16 the integrated respirator. 17 Figure 14
Fégegengg pres¢res nat | vetenbodiment alsernhEive8 embodiment
i ncor poratio f. X n nd .t h 19 flexible .
cow . 20 é%lgﬁggﬁ%gg?%8¥%§eﬁ%%%gﬁ%ﬁﬁféd?bfgﬁxma%nce with
respirat oisgetts @2 aBheopdepentwWihtieapiaspect of the
present _invention. The 23 integrated respirator 1 can
Fhguggeh3 tRrRIMRES s€edmiilnnef 24CRBPREELON dipapggdépr an
mask susp, j y m_3, [ dem [

supply 4,§§f¢$£§?b?ESCSVAf%%%$§9 igﬁé%s%%zgﬁﬁ%u%?gﬁﬁgfted
first visoespimadonsnofi-Fegura gXhaodtl®al ve 7. 27 28
The first visar 6 shown in Figure 1 is nanufactgred
from 29 KhiGHBptTeal TEEPRPYS materiRFSHORed bootRE 2
or welded 30yi&rthe=ftexihhe cow 5. NBC hazards when
deposited on 31 the visor would attack the surface of
convent i oflal wizgn poltyear bontPekoNe soris t hisk ef or e, displaced

e 12, ity e SRR coreins

PCT/ GB2003/ 00db20intldgrated respirator.

Figure 14 presents an alternative embodiment for the
incorporation of the oxygen mask and the

- flexible cowl.

Figure 1 presents an integrated respirator 1 in
accordance with an aspect of the present invention. The
integrated respirator 1 can be seen to comprise an inner
helmet 2, an oxygen mask suspension system 3, a visor
demist air supply 4, a flexible cowl 5 on which is

mounted a first visor 6 and a non-return exhaust valve 7.

The first visor 6 shown in Figure 1 is manufactured from
a high optical quality material and is bonded or welded
to the flexible cowl 5. NBC hazards when deposited on
the wvisor would attack the surface of conventional
polycarbonate visors therefore, to protect the visor a

NBC resistant coating is applied to the outer surface.



O &0 N O W B W N -

W W W W W N N N N N N NN NN e e e e e e e el
BWNN R, OO NN R W N = O Y N R W= o

1 The inner surface is also be coated with an anti
fogging 2 coating. 3 4 The visor dem st air supply 4

wW@b®a/0srakps to prevent the 5 msting of the vPGDGBRYN3/004520

supplying a flow of air that is 6 directed over the
visor. The air, in normal mddle, is 7 exhausted from
the flexible cowl 5 through the non-return 8 exhaust

Thg ENPIs U G B8 posfei e sredsdr ¢4t an ekt afpeding
M-khig the cow. 10 11 Figure 2 presents an outer
hel met 8 suitable for use with 12 the integrated
respirator 1. The outer helnet 8 13 conprises an

uter, shell 9.,on which are |ocated outer t 14 i nner
TS Ok (SERHENt “p6i MEEPLY dh® boelEIRTDIR SRR the
% t¥hg0lo £l ke hd 671 38y DBkAidiofyitdhe 4 npesyhelemet; .2, . e
quge% mask 3 a%%l t he &?8 t%%)gg{bg cow ‘%’ are * N
diressatlePVer Fichar esir4 aths aig,rdspevvimely moflee 1is
[ r et 2.cao [ n O.resistant shell 1
evﬁ% {g %SEE ? ac r?énntt%peﬁljte}%%slaef of %{C)':Lot% oy Ut epon-return
exelamet 8 vandreoxygenstask sHapensi ompcyisiiers 3.pdd@sur?  is
inner helnmet 2 is |lined with inpact absorbing |iners .

- MpANtANgHg WdiPdRohES F5Yand ear phone cabling 16 are

attached to 24 the inner surface. 25 26 The oxygen
mask suspension system 3, shown in Figure 4 27
Fignpei Seprastats sealouten Hetlrtt S8 tsuitsabbt efeheusmskith

8 or.0-nasal, breathing cavity,. fromthe flexible coM 5
B, SR ey SR et oy aPS ik diihe 8

chelpRs sed0 apr eefdr Ndisd1Ng90bnt R ilhr Hre/i BatePYouter to
exhal ed gases 31 fromthe user. Breathing gas is

15088 PedMes A agdEreBy PN andn tdebaghalle second
vri%g-rr gturn inspiratory valve 18. On 33 being exhal ed
t

e gas exits the oxygen mask suspension 34 system 3
through a first non-return expiratory valve 19. WO
D%%gé}.ﬁgssoyfgch%d{r%gézroogéngggtszg, the oxygen mask 3 and the
flexible cowl 5 are presented in Figures 3, 4 and 5
respectively. The inner helmet 2 comprises an NBC
resistant shell 12 with attachment points 13 for both the
outer helmet 8 and oxygen mask suspension system 3. The
inner helmet 2 is lined with impact absorbing liners 14
and earphones 15 and earphone cabling 16 are attached to

the inner surface.

The oxygen mask suspension system 3, shown in Figure 4
comprises a face seal 17 that acts to isolate the mask
oro-nasal breathing cavity from the flexible cowl 5 and
the first wvisor 6. Therefore, the face seal 17 helps
prevent mistihg of the first visor 6 by exhaled gases
from the user. Breathing gas is supplied to the user by
inhalation through a non-return inspiratory valve 18. On
being exhaled the gas exits the oxygen mask suspension

system 3 through a first non-return expiratory valve 19.
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12 1 To prevent any reverse gas flow into the oxygen

mask 2 suspension system 3 a second non-return val ve
wWQom3s1® fitted in series with the first 19 SPCHEBR®3/004520

create an 4 isolating chanber 21. 5 6 An exam nation

of Figure 4 shows that the I&ygen mask 7 suspension

system 3 further conprises two mask nounting 8 neans
To2 prafefasRNVet €#t¢oFE agdénbf{@E INnthdthegagxygen mask

. hose he, cqnbi QN t k [ .
Sﬁgg%%%QQZf}gsﬂtderghg rr%sklsgg%){é%t [ Ig%naggggrgﬁi eggggé alTow™>
ft beed 1inoxygere srask taugpensfbnssydttens3 we bieo dcreatky an
_connected . 12 to the inner helnmet therefore helping to
ipalAablre ¢ReMBPF 218 tight seal between the face sea
17 and the flexible cow 14 5. 15 16 The gas supply
hose 24 conprises a flexible pipe that is 17
Anesisstrdma tionpendt rEbtguae by NBOwsonthat ndiites. oXigehogesk
18 24 |s conn%cteq%ag OQF end to t.he fage sealk17 1
SRAPPRStHR S¥§ Sthet &HETST cSTPFEL ST a-EuppPy ofmount+1d
mEbhkered ak{ioOrmadl et ilbhonzapedbleeal t2dXW@RN a gas
generator. The gas supply. 21 hose 24 can al so_be .
sEpBpY eds® aZpert aBhe HFLGFHIPT ot Xhe r BAskt mepnting

m?%gﬁfﬁgma a%ﬁ&?@é%k %%te%%ig%aééé%ﬁgﬂfégoﬂh %%ﬂH%Mkhe

i gure specificall'y covers e portion of the
oke¢gdn andskeck splentdienusarsttdat3 i sonbe AG-quridtyect@thdyyted

CPREnBSBRNeR RELReEe dhes8 ¥ B RIS e Hodih T e aix

t@'gm:i gBhisgakyhehvwesn trheef kexinbhe ol w@nd theuses ' sowl
29 neck. 30 31 The oxygen nask suspension system 3

5and the first visor 6 32 are attached to the flexible
cowml 5 and sealed to forma 33 |eak proof assenbly.

The non-return exhaust valve 7 acts 34 as a pressure
Thel gak ‘salppa yt hqyevent caveri psessurfileatibde pipe that is

resistant to penetration by NBC contaminants. The hose
24 is connected at one end to the face seal 17 while the
other end is coupled to a supply of filtered air or
oxygen from an aircraft oxygen generator. The gas supply
hose 24 can also be coupled to a portable air supply for

transit to and from an aircraft.

The flexible cowl 5 shown in Figure 5 specifically covers
the portion of the head and neck of the user that is not
protected by the inner helmet 2 and any NBC clothing worn
by the user. A neck seal 25 provides the required
airtight seal between the flexible cowl and the user's

neck.

The oxygen mask suspension system 3 and the first visor 6
are attached to the flexible cowl 5 and sealed to form a
leak proof assembly. The non-return exhaust valve 7 acts

as a pressure relief valve to prevent over pressurisation
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WD 2004/ 035142 PCT/ GB2003/ 004520 13 1 within the
flexible cowl 5. The non-return exhaust valve 2 7
WO e@elossiennpri ses non-return valves in series BOI/&B2G06/004520
3 prevent any reverse flow of gases back into the
flexible 4 cow 5. 5 6 Wikh the integrated

I, i rator is,correctly mounted on 7 the head, the
W E ) 4Bn Ehes K 1St o s st erif QUTEFFA THog® Brgfiest valve
TVi@WNGE aReid i fo4 Osahedebaitnecn1lide oXygs8ri@sks3d & to
and the brow of the inner helnmet 2. This view ng 10

papEentr anvarmevarssarfieul of gpsedepiickalindistidieeflexible
cga&i s 11 from subject to subject. Therefore, to
acComrodate these 12 variations, with a m ni mum
nunber of visor sizes, an 13 adjustable nmeans 26 of
fitting the first visor 6 to the ,14 flexible cow has

Wheen théy eigmsrates AR R YT 6t a) SprossemE- ldet¥inigrd on
t%lﬁgth%gdl;@tﬁfg Co AFGELP Igésklgutsgéhsﬁ%nc@g[saé&r?_ri S€&cbPnines

t 'is larger'in the 18 vertical dinmension, than
thhe wieswimy aperture prapatdsl. bet@ednspdoe ondeent mesk 3

brow of the i nne | met, 2 i s praoduced. 20 by, . , .
2Py eERGr {BRThe She ey dy i ot | 7e- 1athis) viewing
a%@@(:@ﬁ:@r,ean‘&hqfﬂl thedild8ayigd weisiddD daseendésl v8eies

2 aperture the top of the first visor 6 is inserted
frramo supd eclie top @ Jgsder neR IS Mne? ReromroFaly these

. e 4, upper f exipl e . .
Vé%?%?%?é%( né %ﬁia m%%gﬁgﬁblbgﬁp%ke #?r??ggﬁgo?lgggé an
adguethblile ttemrspaz€ o26 funddngeatte t hersbneishel ettt . the

Sim/larly sufficient 7 terial is provided between
f@ﬁélB}§g€ﬁWﬁa§ESsE?ﬁ@néﬁggﬁofgdsysten1and the first
visor 6 so as to set the distance 29 between the eyes

and the inner surface of the first viSO( 30 6. To
Fhghdet ie(d) r pregestes @ldtaiheobpttihminpgosptpbhei meags 26

<598, 205 SPSRELIaR Yok Hig! nOEr Dl L e 0T ene
vemrgage Wi dime33i srecekvans e t heehehfetaperture provided.
A space under the brow of the inner helmet 2 is produced
by foreshortening the energy absorbing 1liner 14.
Therefore, when the first visor 6 is too large for the
aperture the top of the first visor 6 is inserted into
the space underneath the inner helmet 2 as shown. The
upper area of the flexible cowl 5 has sufficient material
to allow the first visor 6 to move into the space
underneath the inner helmet 2. Similarly sufficient
material is provided between the oxygen mask suspension
system and the first visor 6 so as to set the distance
between the eyes and the inner surface of the first visor
6. To hold the first visor 6 in the optimum position it
can be attached directly to the inner helmet 2 by, for
example, draw strings or retaining clips that engage with

receivers on the helmet.
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34 WD 2004/ 035142 PCT/ GB2003/004520 14 1 A further
advant age of incorporating the visor adjustnent 2

wore@a®3dA® wit hin the integrated respirator 1 ceCI/G82003/004520

seen 3 in Figure 6(b). Wien donning the integrated
respirator 1 4 the excess Adterial of the flexible

d th t 6 en
2 et ARt es Ot MRS HtI of P4 ESR b BTN Chent
re@irke 26 sphaped taea 1n?:d§@5dﬂécpnréétbi§é)&@r for candigy seen
t he donnin and doff 8 the integrated

e dfiguareort () - @nmmatmemawmmtrmmamr 1
’l:thléat %!:égsprm%\{:'e%§%l f:th thggiﬁl% Ccomdaé %%oturlll% the

variatrons i'm vertical  hei Tween t he Sxygen

fiask SWSPEnsicnNasy s ier %ﬂﬁ@ehh@naémesusﬂénmmtsy%ﬂe@n 3
shown in F| ure 7. In this case, the 14 flexible cow

DeEErtSal PPRBt A t Z1RSE t RéSPERSS viQorbs g spimaask to a
p%"ﬂWl%‘?ld é&ﬁ%mfﬂs}fe%ﬂ nbhecﬂé"nSBnHS?ﬁ??ana Oy of

16 for fore and aft adj ustnent such | ower
ther tindregreEt aof relspifratetr Mi.sor 6 can sit over the
oxygen nmask 18 suspension system 3. 19 20 To
assenble the integrated respirator 1, the flexible 21

260W 1 erhtivé NEEYHAtm¥h80meBn@N PXYHER BBSK provides a
suspension 22 system 3, is pulled over the inner

Ir@éqhm@t of aeromnasatizy M%t@%@twmrmuwwl heeight
h to b C

|s cg?}gt %%iq}loned%uﬁﬁkﬁgigP %ﬁd%%g %ﬁh éﬂ% Pnner

Mammmtraﬁorlsomﬁmnent341smﬁ@uas the visor G&hi26 aade, the
mask suspensi stem are correctly 27

S P T kT g e £ el i e 4 ik Fet et s to

the %&cﬁﬁ%ﬂ&‘%f&@@ﬁﬂ&&%@ of | Snbonded: 1R BASUT £, 831 10ws

| eak tight 29 seal preventing any ingress of agents

ﬁMnﬂme%r@nﬁsaét @@Jmaymﬂnhapré§s§n€hlmhaﬂiQW&ivpsetlon
th'enn ?%l mvaisgr 361 ﬁzz The gl eo)%'e*%l et%8W| oxyggn mask

|nner 2 assenbly
suspension system 3.

To assemble the integrated respirator 1, the flexible
cowl 5, with integral visor 6 and oxygen mask suspension
system 3, 1is pulled over the inner helmet 2. Location
points can be provided on the inner helmet 2 to ensure
that the flexible cowl 5 1is correctly positioned. This
ensures the respirator components, such as the visor 6
and oxygen mask suspension system 3, are correctly
positioned. The overlap area between the inner helmet 2
and the flexible cowl 5 is bonded to ensure a leak tight
seal preventing any ingress of agents when there is a

negative pressure inside the visor 6 or inner helmet 2.

The flexible cowl 5 and inner helmet 2 assembly when
donned, is not in contact with the user’s head but

contacts the wuser at the neck seal 25 area. This
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33 donned, is not in contact with the user's head but

34 contacts the user at the neck seal 25 area. This WO
wWQO®4h83%5142 PCT/ GB2003/ 004520 15 1 confi gur ap¢DGB2003/004520

prevents unacceptabl e | evels of disconfort 2 when

wearing the NBC head protection. 3 4 By en‘pl oyi ng the

L oned _adj ust nent_ nea provi des
PRt ERRE 3R PERTRITE| A TS LareRs” of (Reeqort
whenj weaking whéhNBch@@@r?@&téaﬂfénhel mets 2 of 7

varyi ng di nensions. This factor increases the 8

corrpati bility of enploying the sanme design of

?rg{l%éﬂ?ﬁgngl‘fﬂeesgfggéﬁé %%%Eg dac{jfuesrtent user% phi 2% or

St o I'ncrease us

zapnmbmdbk th2tAdshid¢ | paatiptotectilexifiare tdewl | exide be
cowm from 13 netration by debris during and after
u%?@ct@or??“ﬂd’rﬂ‘%%"nléwd%kf c?aftimkey Afsolpeshchrémetisby of

vhPGORPOT agingn & fwed 15 (FRigsh tcf]hat iéc@ég%@e‘j

to the | ower edge of the 16|nne nmet so as
C@Inpetolpellhﬁ pfexmpleydiog .tiRuchame diéslngnd o ()Mltﬁﬁﬁrated

urt he ire of r.oof and WI ndbl ast pr oof
EOPRLERFPBs & ot e (Restatid PESRP atile 0105 ehe Mnor
adptbodent st abrisatédgs theet Ntegrated respirator 1 is
21 to vacuum formthe devel oped shape of the flexible

cow 5 22 froma sheet of NBC resistant fl exible

Agaiﬁibﬁg as G&%uﬁ gkg;ff%éﬁpro %tho%' bl ocw from

or me seam uce | eak-T1 ght
p¢oentraBon Tbgr elaftrars, d@ﬁlm@eanﬂymermsdxj SHUSPEeNSiFeBm an

t 29 and yi sor. aperfures 3Q are cut qut of
aS%‘zr‘?efJ%xi“ﬁ Ye aiﬁ pa§ “FHdeuZl%r 1§GoEPOF@ting a hood
(m@ie%HdWﬁ'n%ﬁéﬁdisfQ&ﬂ@@ﬁ@&etgﬂ¥ﬁeZQOQ@EVQQ%RQnBEethe

to a high optical quality and coated wth a
inper she e’@oa@m@ bp ehvedapsi Hhesdiradblandomlt.h &uch a

hé@danbkogqgg'ngfﬁ¥¥hép flréeq%fag% ony the InSId% and

windblast proof properties to the integrated respirator.

One method of fabricating the integrated respirator 1 is
to vacuum form the developed shape of the flexible cowl 5
from a sheet of NBC resistant flexible material as shown
in Figure 8. The flexible cowl 5 1is formed by seam
welding to produce a leak-tight djoint 28. Thereafter,
the oxygen mask suspension system 29 and visor apertures

30 are cut out of the flexible cowl.

The visor 6 is then injection moulded, for example from
polycarbonate‘to a high optical quality and coated with a
NBC resistant coating on the outside surface and with an
anti fogging coating, 1if required, on the inside.
Bonding areas of the visor 6 and the flexible cowl 5 are
then prepared and the visor coating can, if required, be

stripped off to provide a suitable bonding surface. The
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32 Bonding areas of the visor 6 and the flexible cow
5 are 33 then prepared and the visor coating can, if

wo eqpaiosad be 34 stripped off to provide a suPCHBB2003/004520

.bondi ng surface. The WD 2004/ 035142 PCT/ GB2003/ 004520
16 1 visor 6 can then be bodfled to the flexible cow 5
ysing a 2 suitable adhesive. 3 4 1n a simlar nanner
S Loy e Fasie Qfs heisdssh W el L ek el¢ scpptapesing a
é@ﬂyygletggh%ggQ%prlate aperture 29 and bonded 6 with
e flexible cow 5 so as to produce the required 7
Ieak tight seal. Thls may be achi eved by the flexible
8 comA beln elth fitted over or under the oxyge
D BIYE TRE K 11ITREPALCR Searmshy 3

:Llss 1&4&&4@»@@1{& Ot“lhél %ﬁ&b?k@awscaple%tﬁﬁ@ SZSﬂnénd bonded
mat eri al and bonded to t | exible comdl 5 to

Wuﬂ@tﬁéexéaéﬁr §@Mlea5<-t3pgms skal pgeduge ri'ét@( a@qalred
1 der di t

ag ﬁh‘igra?ggiresg?¢£$oﬁﬁ¥ ?gﬁ% dﬁﬁwp% ﬂﬂﬁp fgSlele
clolwlt 7] So@if@deﬂﬁhﬁrtﬁbttéexbbbe 0k8 wdr 5:10@“@3&1/@@13 Aask
det achabl e front _section 31. Located 19 on the front
SYSPENSH 031 238°E™PHY Firrst visor 6 and the 20 oxygen
mask suspension system 3. Therefore, the 21
det achabl e front section 31 allows for the renpval of
Thise ne@R féeat idsois6 akmb oiyogmdlmékomugperféje@rible NBC

senbl acces i s required exanp
AR e St 555 PRESERSHY atite y 1goplE ¥I™'s to
peoRidet ahe vedyesrdd Beslk20ifiayesezd Ja@nm Hedb€area of
dem st air supply 4 has failed. 26 27 The detachabl e

theoRSedaction 31 is attached and detached 28 by neans

of an airtight seal 32, detail of which are 29

provided in Figure 10. The airtight seal 32 conprises

Aa B0 dhewdedr e dgeodBinanpedf onhehd freagtatsett r@spBdator 1

i%ndsh?own in Figure 9. In this embodiment the flexible
cowl 5 comprises a detachable front section 31. Located

on the front section 31 are the first wvisor 6 and the

oxygen mask suspension system 3. Therefore, the

detachable front section 31 allows for the removal of the
first visor 6 and oxygen mask suspension assembly 3 if
access 1is required in, for example, an emergency where
the inspiratory 18 or expiratory valves 19 and 20 have

jammed or the demist air supply 4 has failed.

The detachable front section 31 is attached and detached
by means of an airtight seal 32, detail of which are
provided in Figure 10. The airtight seal 32 comprises a
beaded edge 33 formed on the front section 31 and a
channel 34 that matches the shape of the beading 33,
formed on the flexible cowl 5. A zip 35 operating in zip
guides 36 formed in the flexible cowl 5 and the front
section 31 pull the front section beaded edge 33 into the
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31 channel 34 that matches the shape of the beading

33, 32 forned on the flexible cowl 5. A zip 35
wop@rasimy in zip 33 guides 36 fornmed in the PCEEBRI08/004520

cowml 5 and the front 34 section 31 pull the front

section beaded edge 33 intolthe WD 2004/ 035142

PCT/ (B2003/ 004520 17 1. channel in the exj bl e
chaihel tBusl® oftfiengt ¥ bake Eoﬁﬁoé’f §BYp, éf?;“?Je‘Eﬁu Pedteak

pRoof gbgyrtggrrgﬁﬁgfggtlve enbodi nent of the
|ntegrated S respirator iIs shown in Figure 11. Here

the flexible cowml 6 5 is forned by vacuun1forn1ng and
ahricating hood f.rom teria
R RO ERC ST ALY . TR § Rbck e SAFggrated
r8§§§r9t’§£ tBeshBnar ihelragiird. 1Ihe oeygerhd fMmeskible cowl
suspensi on system 3 and the first visor 6 are then 10

5f st éarmgddbyc Viagagmaevaing] angy fabgdsatiag e heprdrirom
at Qna nga hebq%{ fw'fj. ngsPPé{% %ﬁfk?ﬁééﬁ%}%{' Leéfe%]l@éw the

MEAns apértures prov n |l e
neewl sbalSeal tpbgpakst leref &)hlebllaneo’rvwheﬂntedt the e oxygen

i nner helnet 2 can be achi eved. by ans of conpressio
m3g ks SHSHCIF 1 OPn S HAM e3sPBA SBSI g(g%sq: attSehed t8F/ h

f%ztéaeégbasseewbeé aBbgeCONpr essed against the inner
when the outer helnet 8 is placed on the

user's head by 19 the presence of the outer to inner
hel met  att p0|nts et furthqﬂ3 is

AGEeER iR VAR b ene” ot Hetly of Bythggboiis

abBSBireat Obyl Smehewn 0T Flagwx&ul»%s | 37t higrpatdéul B the
24 enbodi ment the flexible cow 5 consists of

t
harisie pSing 11 1 SPARATE G ed Nk g6l Jo to the
lme& fHetﬁnecf:VE‘%?c%e 5@&%@8' %g}o Rk ¢ h@oﬁsfgggm

nprises a abl e | ower rtion 40 th
spamsecim; theTheckccam:lreﬂ&cshoeledés ar@a. a'ﬁi‘adkw@r to the
ort n 40 be fornmed from e mat er i

I
it bfPoriide SmcrERs BRI TRy Fainot the LAY Rlinet

2 when the outer helmet 8 is placed on the user's head by
the presence of the outer to inner helmet attachment

points 10.

A yet further alternative embodiment of the integrated
respirator is shown in Figure 12. In this particular
embodiment the flexible cowl 5 consists of two parts.
The first part comprises a head cowl 39 that fits over
the inner helmet 2 while the second comprises a
detachable lower portion 40 that protects the neck and
shoulder area. The lower portion 40 can be formed from a
flexible material that provides increased mobility for
the user. The two parts are held together by a leak
proof Jjoint 41 that is similar to that described in
Figure 10. The head cowl 39 can be manufactured to
conform to the shape of the inner helmet 2. As the lower

portion contains the neck seal 25, this 1s the only
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30 the user. The two parts are held together by a |eak
31 proof joint 41 that is simlar to that described in

W@20003fuse 10. The head cow 39 can be manuf aceC¥/e#2G06/004520

33 conformto the shape of the inner helnet 2. As the

| oner 34 portion contains tlBe neck seal 25, this is

the only WO 2004/ 035142 PCT/ GB2003/ 004520 18 1
coBRgBRBht TRAE | 551 cERAvbEed o W r SEEK S6er OFRE hbha bead

dunipgshiktthpyg. 3 4 The integrated respirators shown
d|an|Bgures 1? and 12 may 5 be further adapted, so as

to incorporate retractable 6 earphones 42 as

resented in Fi re 1 Each ear pho 15 7 d
8 ARESOFaLER GoreeFe e ol B, 8¢ 12 may
PR | eabBeFI NS EpuUntesl o t h‘:% i ﬂﬂ@brﬁbjﬂa@%e r8t9£ctab1e
the inner helnmet 2, biases the earphone 15 (or foam 10

egapbongp A asf |prr§tsq@ttsa<i idgn Bowiows i n Fhgureaigiape 15
11V\h guser, puls o W S 4, attached t
ls %Et%eaf %sprll{rlflge 43{1‘%1%% asE%é@?UJ%re%%r ovée)?colr%r‘g a%d

V%ﬂ@rol@ eaphosef 15pLongf admmpadidiedglon ci®VEtnéd Burface

second, , 14 retracted position, as shown in Fi %ure
of3 (W) W\%erl@eéﬁ\e&ho%e Piagss Hda | SREPRrPehdd (or foam

patldh g?t . rﬁoé' td 915Dy é@t?.@ﬁ“ra' ”gsk‘i&?a dE AW Sl d %g(a

a an chment means not shown). The attachne 4
Wﬂuean& cwasslebepiuﬁ,ltsheari oamdacfaw 1£:i\zie1g:r 64(rpttacdtadd to the

t h th t ahl
Lot et dr auraf Tntia e Suid (he S0Cog Rt the

cER@RSnEhe1 §i agof orfeanof gtalaeuln@a;f SPrimevédd 6l act seténd,
return the earphone 15 ck to the first 22 05|t|on.

rAtééﬁﬁﬁéssP@Sétﬂ@@nll@ﬁersbﬁﬁﬂ Sﬁﬁmnflﬁﬁyealg (b23 pe The
eﬁ(}%ﬁgﬁg bfgv\%%% tﬁ;g dﬁ%ézedSpﬂanh%S ?QQréBﬁ?a”@a&%n by

2'so as to aidin the positionin
seauphoge tiizb dlSawZEstrz]mgfhEoretrmt abltachmephonmrds’z (not
means, fo oW n 28 the ear %}on%% 15 to

d
B Basi | 00 <pEEceaneRts ARG THe bE fofn of

Velcro ®, a stud fastener, a hook or any other suitable
means. On releasing the draw string 44 from the
attachment means the bias force of the leaf spring 43
acts to return the earphone 15 Dback *to the first
position. A compressible foam liner (not shown) may also
be located between the leaf spring 43 and the inner
helmet 2 so as to aid in the positioning of the earphone

15.

The retractable earphones 42 provide a means for allowing
the earphones 15 to be easily displaced thus aiding the
donning and doffing of the integrated respirator. This
is particularly advantageous for user's who require the
use of spectacles as the retractable earphones 42 allow
the integrated respirator to Dbe employed without

dislodging the spectacles from the user.
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29 donning and doffing of the integrated respirator.
This 30 is particularly advantageous for user's who
WO eqpaiosa41 he 31 use of spectacles as the retrBCt/aBR@3/004520
ear phones 42 allow 32 the integrated respirator to be
enpl oyed wi thout 33 disloddPng the spectacles from
the user. 34 WD 2004/ 035142 PCT/ GB2003/ 004520 19 1 In
IR f it t hEPrERDBdi RERCIIERSRM | BIY§ur eing, Fagure 14, an
. ue ' far. t [ rRorati of th Xygen
i L R e e
mésénitddandnttehefiéribbéecool 5 dgenermddenterdiel opes this

e ,.5 oxygen k 3, .The requi_red seal|] of the
GiReREekc DS P HIRIEVEEP Ry O SFBRRERIHE PaFRdGEes the
o%QuReNeN sk 0f . t hehe! xRgifOEdTBSKa 1 Ond Nl 2GR %%%}_qbel-] mask
via a nunber of apertures 8 created in the fleXible

isoweclBieved &y i aspipaner ychal veriguaspesenpenats;s anf the

expiratory val 46._aperture, 10 comruni cati on
oTABRRC s {5 £05, T P AT R RS 0P Mapertures

t
e

rture g
caparkdr é.n Hie: NENdLIbDE apRIt Br @S ol eal ethdpl @ rlZralve
flexible com wll obviously be dependent on the 13

APpartiEsl arddesi g of SYRETIXYHEn VAWt o be emprsjege, a
c%ﬁmu%?cg?zohmc%fésecja grpLiat 9f dﬁﬁ:?'réb%%hﬁliagpec%tb% 48
or the y

present 1 nvention exhibits severa
apdvantrages ovidre hindwse adesapdredites t herddtiad Amt. the

8 . When depl o by .a .user. the integrated
EaiBla orcose pRbE de R TGN | ot | GCREGACPByeloTof the
pEeRfient aaNdcdseh ofl taeCeRtARh b kSkRCBe tmbloyed.

designed to avoid direct contact with the uSer's
head. The integrated respirators 23 thereby provide

ac c00l i 4 I .si.mul t anegus| v _hel
T?l % e??%ngﬁgggg?hefﬁééeﬁq?an%gyof %efé%&?f%t %lgphaosgﬁeaC¥t asndOE the
petsess thateat foknamhila rsesebtrekaOM k&P LESpNtages over

oods that fit c¢losely over the wearer's head. 27
tgﬁrsﬁhgiesé"ﬁl‘}gﬁldrréﬁt §%€f FrprepPedent invention

i ncor por ate

When deployed by a user the integrated respirator
provides a significantly high level of comfort and user
acceptability since it 1s designed to avoid direct
contact with the user’s head. The integrated respirators
thereby provide space for head cooling while
simultaneously help to eliminate the feeling of
claustrophobia and stress that are known to result from
respirator hoods that fit closely over the wearer’s head.
Further embodiments of the present invention incorporate
an adjustable visor and retractable earphones both being
features that aid in the donning and doffing of the

respirator.

The integrated respirator designs describe above
incorporate a certain degree of inherent flexibility.

This flexibility allows the integrated respirators to be
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28 an adjustabl e visor and retractabl e earphones both
being 29 features that aid in the donning and doffi ng

wW@Roohss1480 respirator. 31 32 The integrated PCT/GB2003/004520

respirator designs describe above 33 incorporate a
certain degree of inherent 20exibility. 34 This
flexibility allows the integrated respirators to be WO
au5L6S5152 PEH GEROIMUATED URPL JfiSeeE sehbket oalso
SR 0 t Jl 0 LELN hg.
e e e arod By S Trarant PPTRkbL %) 81 ERFent
uzsedist.i on The pddsembndeshgn pedsers adgsidnal rgageas any

r.obl e experienced by designs discussed in 5 the )
SBFSAF PEODYSIAS { FPRaT SRAvEht Qe U5 1HRS | Miidgusced in
th@sSph-h at-0ns+ .8 described herein is that they can be
sinply manufactured. 9 This manufacturing process is
flexible and so enables the 10 use of the nost
ap | ate terials faor. NBG prot.ection, 1 user.
Aacgégﬁgk?%itgaggakggée 0 na%%gacféﬁéﬁgFﬁfecﬁs Thgpirators
desicegbiig hdesdm [Ald ahaaf dHesy idarendé ogimasy beeRurddtured.
resented for purposes of illustration and description
SaA@ S ARG riiRde RFOF eSS B SdeaiRtlivant $o ¢papies the
€ ~£lB N i ' f.or I SC e :
u%%sgfi%gg %ﬁgﬁ%E%g%?ﬁ%ﬁ%§ﬂ§§§2§§ﬁ§§gﬂ”g%% dggcgf%g%SFhon’
usedernctepbebti1it§ expl eenet hé prhnciplteseof the
invention and its practical 19 application to thereby
enabl e others skilled in the art 20 to best utilise

ThRe iFByegbhian i Ae¥aripusopmbedi NeRts @ﬂgen@%%i’%’itﬂas been

various nodifications as are suited to the

Ppapentafarfese RIBIRAERS afbd. 1 Hhtstaralrieon f @indhedesggiption
P4 ST LT QTR LT B DB POl A e
iheeaithon2%d ntieadedeci\®e2 G0 3G1421 FEF4 CB20034 0845201 bed
embodiments were chosen and described in order to best
explain the principles of the invention and its practical
application to thereby enable others skilled in the art
to best utilise the invention in various embodiments and
with various modifications as are suited to the
particular use contemplated. Therefore, further
modifications or improvements may be incorporated without

departing from the scope of the invention herein

intended.



21 1 Cains 2 3 1) An integrated respirator that

provides an airtight 4 barrier for a user's head
w@owpiosding a first rigid 5 helnet and a fl exP@i/6Be@di004520

having an airtight neck 6 seal, wherein the first

rigid hel met defines an 7 &&cess aperture suitable

cfor. locating directly on a 8 user's head and the

%Fé?ﬁble cowm is sealably fixed 9 to the first rigid

hel met so providing a physical 10 barrier for the

access aperture while formng an 11 airtight sea

1) t Ara e sahedk reppiredoz) phatnteeratdds r @9pi aatbight

1
2
3
as .6 ihn dai 14 ein the first _rigid C
4 hel %?kgﬁ t]cﬂoer f Se@%ﬁre]sco%galéméﬂc?ﬁ:plrsl aana]ﬂgrsltal rigid
5 thahepmetecirsd agaifisdxinied eabwl MHawhe eal aAndtight neck
bi ol ogi cal hazards. 17 18 3) An integrated respirator
6 as EPained"AreLBi ntheor figsta sigid whetwph t@efines an
flexj c #gggg e gg! S ik [
7 helﬁg?%gilgﬂ%a 4 Amgﬁ%¥%grgtg§§rég%??%£%? gé§% g?%egnl a
8 in Gbarhslherad 28nd ahm Xlshehdien tbel f iexiddalaow fhxed
conpected tq.th 24 riphery of the access aperture,
9 oo BSG e At iegFATEY HBAIS 6P A5 T e P U el
10 1 opar2iefl aFpr2 wher eidedde HRddR C%Wil%onﬁsgﬁ@ngo an
an 28 inner surface of the first rigid helnet. 29 30

11 6) ahrthobyracad réspi patl6Pras Begkaed in any of the

12 31 preceding clainms wherein the first rigid helnet 32
provides a tight fit with the user's head. 33 WD

13 2200Bh035042gPETLAB2@E@3IPAA4E52R as claimed in Claim 1

14 wherein the first rigid helmet and the flexible cowl
15 comprise a material that protects against nuclear,
16 chemical and biological hazards.

17

18 3) An integrated respirator as claimed in Claim 1 or
19 Claim 2 wherein the flexible cowl completely encloses
20 the first rigid helmet.

21

22 4) An integrated respirator as claimed in Claim 1 or
23 Claim 2 wherein the flexible cowl is connected to the
24 ' periphery of the access aperture.

25

26 5) BAn integrated respirator as claimed in Claim 1 or
27 Claim 2 wherein the flexible cowl connects to an
28 inner surface of the first rigid helmet.

29

30 6) An integrated respirator as claimed in any of the
31 preceding claims wherein the first rigid helmet
32 provides a tight fit with the user's head.

33
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22 1 7) An integrated respirator as clainmed in any of
the 2 preceding clains wherein the integrated

wo e@piosasnr 3 further conprises a hood that iBCT/GB2@3/004520

to the first 4 rigid helnmet so providing a physica
barrier for the 5 flexible2ow thus inproving the

fire proof, snag. 6 prqof and w ndbl ast proof
ﬁro&%ﬁ%%%e%¥a?ﬁ% rﬁﬁﬂﬁﬁﬁﬁ%ﬁeas éﬁﬁ%%ﬁ lHSa@V8PﬁN¢he

i nt @tegqnléeseiggﬁgr RASe %1 £ eg,d nﬁ‘&lég‘ffat%tle rdQoirator

preceding cl"ains wherein the flexible c conpri ses
11 duritder aperduirsss am bryderthwskis ofakedn tar ezhe afirst

12 vi,saqr Ir su nd a pressure r Ieaae va

15 1558 Balnich coff abbov S0, o GRVRS Colubait SaF aryt the
of tﬁl%xﬂaiepr@@ﬁﬂ' Nohed alimpreRengl nchbe flrkteegmto%@ snag
respirator 16 further conprises a second rigid hel met

SU| oagiod f opnd17 Woediplagt ovarradie finrspatitgied hebiet . the
respirator as clainmed in any
of ﬁ#%eg%é prece%ﬁngak%%

cl"ai'ms wherein the integrated
respirator 21 further conprlses an oxygen nmask and a

first visor. 22 23 11). An integrated respirator as
&) aPRediet 29H Bedhdiesitd ra5p L haSo )&/]g%]r{“%sknl R | GF the

ar ea,, okl %}S%laaﬁ{é”ﬁlléféfln 25naf ARSHEHIES S T @Q{g\grlses

for “receivi one or nore 26 conponent parts of
oxy@envnask \Hmmire,oxygemxwemawlaaks l@@a‘d;mvmatriaan a
t he _ax ocatlgn ar ea.

i nt €gra eHllF SEIlFatSblpp y Ers ﬁeé’rélse?l%es rﬁﬂr??élen vagye-

t he oxygen nask | ocation area conprises a single 31
aperture suitable for receiving the oxygen mask. 32
R3 f3) ptearabrdt &P sRddEtEt oRsascAHisRdin Aty 101 othe

Coatp'?ﬁc%ﬁﬁkﬁ WRLehD S PXYQENHIRSK GAINLIEES Bespirator

further comprises a second rigid helmet suitable for

locating over the first rigid helmet.

10) An integrated respirator as claimed 1in any of the
preceding claims wherein the integrated respirator

further comprises an oxygen mask and a first visor.

11) An integrated respirator as claimed Claim 8 wherein
the oxygen mask location area comprises a plurality
of apertures suitable for receiving one or more
component parts of the oxygen mask when the oxygen

mask is located within the oxygen mask location area.

12) An integrated respirator as claimed Claim 8 wherein
the oxygen mask location area comprises a single

aperture suitable for receiving the oxygen mask.

13) An integrated respirator as claimed Claim 10 to Claim

13 wherein the oxygen mask comprises a coating that



O 00 N N L kW e

W W W W W N NN NN NN NN N /P e e e e e e el e e
BOW N = O O 0NN YR W N=R O YN YN W NN = O

WD 2004/ 035142 PCT/ GB2003/ 004520 23 1 provides a
barrier for nuclear, biological and 2 chem ca

whawansH42 3 4 14) An integrated respirator asPCl/aBamd/004520

Caim10 to daim 5 13 the oxygen nmask provi des an

air tight seal about 6 the2diser's nose and nmouth. 7

8 15) An integrated respirator as clained_in _any of

t hePTOVpFBEedPng RATHLE whkPBi nPHRESAFexi &@l&mcal and
fur c s a detachable front face connected

to Fﬁgﬁl%gl ﬁEXI % com by a first airtight seal. 12

13 16) An integrated respirator as clained in Caim15

4 wherein the first air ht seal .conprj.ses eadi n
145 BqensegserateloRPLRatRE 6 AdrAgRd (o | Hoeso £ofain
16 ghanngl Asgpgl %sﬁgk‘“’\[c)gfgxrtlﬁ%sf laxihle ¢9 taréqaallzagbout

sui table for receiving the beadi ng edge and a zip

mechari saeslFt abse fod vpebhng and sealing the first

19 airtight seal. 20 21 17) An integrated respirator

as claimed in any of the 22 preceding clainms wherein
1thenhl exitdpraa eepphiraedsr 23satdlachiment ipoiddy of the
access hol es and conpression seals. 24 25 18) An

i nt BRELEdNEespiaidor VRS TELA nbhei rﬁla%lkblfe t Re@wlpgfurther

pf388H§?§sgéa%ﬂsdﬁﬁﬁfﬁéﬂééhe%géﬁﬁ' %ecoyénﬁé%ﬁgﬁrt027the

conprises a head etachab e | ower section
28 tthexhbad cowl landadéfashabliietligher ssedti on bei ng
29 connected by a second airtight seal. 30 31 19) An
integrated respirator as clained in daim17 32

wgem%l nihbegegeond abshightogeahsConpPLisgy aiR€agifgm 15
edge associated with the head cowl, a channe
wherein the first airtight seal comprlses a beading
edge associated with the detachable front face, a
channel associated with the flexible cowl and
suitable for receiving the beading edge and a zip
mechanism suitable for opening and sealing the first

airtight seal.

17) An integrated respirator as claimed in any of the
preceding claims wherein the flexible cowl comprises

attachment point access holes and compression seals.

18) An integrated respirator as claimed in any of the
preceding claims wherein the flexible cowl further
comprises a head cowl and a detachable lower section
the head cowl and detachable lower section being

connected by a second airtight seal.

19) An integrated respirator as claimed in Claim 17
wherein the second airtight seal comprises a beading
edge associated with the head cowl, a channel

associated with the detachable lower section and
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19
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34 associated with the detachable | ower section and WO
2004/ 035142 PCT/ GB2003/ 004520 24 1 suitable for

WO e@eiosiimy t he beadi ng edge and a zip 2 nmechaPdBGB2003/004520

suitabl e for opening and sealing the second 3
airtight seal. 4 5 20) An 2htegrated respirator as

claimed jn daiml1l7 tgo ,6 aim1l9 erein the first
ri g?ngéloﬂﬁt ?‘b‘?t ﬁ@Fel’le&np‘%F%ei’eé%é}%rﬁg?gﬁbs%? i Rg 21P

li nREchaht 8RN BBAtap8ePEoRt SpatitdPldd Wed MERHRY second
t hrough the attachnment 9 point access hol es such that

t heafircsphki gedlhel net 10 can be connected to the
second rigid helnmet. 11 12 21) An integrated
respirator as clainmed in any of the 13 preceding

20h ahfs wWhesptdtdderbbpstatbgi dhebmeimedd furtheim 17 to
conpri ses ear phones and at |east one 15 earphone
apefiai® a$8ocvheEdini t Bheachlisakphvhelidieheimeb?) fpther

i nt espl.r at cl aj Ln.Cl aji. to
T EIRBTSRESR 81 5y ALIRAL G A, 0 fomens
conpoiiaes attiachientforahsrsadiayl ehfroghonttect agacR@ent

oxygen nmask nounting neans. of the oxygen mask to
MR

.t he
21" PPEBF AP helnktS s3chadbed tlééitat%]d?lé helmet

resphhaber c8anebakfPdol Bnel 8EBLAY 4 gid4nEhakm,22
wherein the first rigid helnet conprises a 25
retractabl e earphone nmount wherein the retractable 26

r phone_nount, conmpri ses bi as_neans. that .acts _to 7
20 o PR R EER T Beeh T aat ones | AT, Hhosfey op T the
28 pRdcadiayr actiangsneams radint ahlre: f of i over cotgyng thelmet
29 bias nmeans such that the associ ated earphone_ is
novEYrtBEeTt o COTEEEGTF r AFact BACPBSi t POA st abl@2§lr one

?iegla_ﬁggh%et Eg;e@‘E[l%”Qs@B@ig%Bi R9Af hRE LRkpaLaked

pi rator. 2

22) An integrated respirator as claimed in Claim 10 to
Claim 21 wherein the first rigid helmet further
comprises attachment means suitable for connecting
oxygen mask mounting means of the oxygen mask to the

first rigid helmet.

23) An integrated respirator as claimed in Claim 21 or
Claim 22 wherein the first rigid helmet comprises a
retractable earphone mount wherein the retractable
earphone mount comprises a bias means that acts to
maintain an associated earphone in a first position
and a retracting means suitable for overcoming the
bias means such that the associated earphone is moved
to a second retracted position suitable for aiding

the donning and doffing of the integrated respirator.

24) An integrated respirator as claimed in Claim 23

wherein the retracting means comprises a draw string
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33 24) An integrated respirator as clainmed in Caim 23
34 wherein the retracting neans conprises a draw

WG 20041085110 2004/ 035142 PCT/ GB2003/ 004520 25 I1rc¢TiGBama/04520

t hrough an aperture in the first rigid 2 helnet. 3 4
25) An integrated respiratoR5as claimed in Claim24 5
wherein the first rigid helnmet further conprises a 6
sec (TG IRcand IO UM clRnt hepgrawrst ritng the béirgt rigid
attaghediso as to maintain the retractabl e earphone 8
mount 1 n the second retracted position. 9 10 26) An
integrated respirator as clainmed in CCaiml1l0 to 11
%almzz wherein the first visor |ocates within the
A0 s NHSSER teder £§SP 188t prov R nGlalirdor 1ai r Eilghtn 24

13 seah-ewint hefBe 41,84 b]rf%%gwlh :l‘n%t d%uggﬁig‘n cpmprises a

integrated respirator as ai me arm
V\herselcnlrtlhn@ vmmsal rtioi glvhiseal tpeovddaw nmeamrsnfor cat7 be

dj osition of .the, first visor relative to ‘
T8 EREorPes S0 oRa ol rbEinasin p6hsg) P A ¢halgrat garbhone

r eSﬁbm@vcorma&r@ AR FeCraicied’ podl tWher.ei n the
nmeans for adjustnent allows the visor to 22 nove to a

di spl aced position suitable for aldlng the 23 donni ng

d pdof e d S I 5.29)
2%2 |%t eIgIl#a P&f‘%@ rleg%ﬁgggé%clgaseng ngél Jlr}n 6%{—"81“ to
c aCﬁa281WNBreheréhﬁ $®@0mﬁJﬁﬁgldlhekﬁ&bcb%@%hewltﬁﬁh the
conpr.i ses a, second visor. 28 29 30), An integrated.
r espiFStor VhSOE| ARfEdUTE Qi MY 1@ dher siisqtheairtight

firstaangisecend wisqipicoppihse a high 31 optical

quality material that provides a barrier for

27) An integrated respirator as claimed in Claim 26
wherein the visor airtight seal provides means for
adjusting the position of the first visor relative to

the first rigid helmet.

28) An integrated respirator as <claimed in Claim 27
wherein the means for adjustment allows the visor to
move to a displaced position suitable for aiding the

donning and doffing of the integrated respirator.

29) An integrated respirator as claimed in Claim 9 to
Claim 28 wherein the second rigid helmet further

comprises a second visor.

30) An 1integrated respirator as claimed in Claim 29
wherein the first and second visors comprise a high
optical quality material that provides a barrier for

nuclear, biological and chemical hazards.



O o0 9 O i B W N

WL W NN NN NN RNRNNN S = oe e e

32 nucl ear, biological and chem cal hazards. 33 WD
2004/ 035142 PCT/ GB2003/ 004520 26 1 31) A method of

w0 adwriozasl ng an i ntegrated respirator 2 conprPGI/GH2G08804520

steps of: 3 1) Fabricating a flexible cow; 4 2)

Form ng an oxygen mask | ocaBbon area and a 5 visor
erture.in the flexible cowl; 6 3) Locating a visor

TR nTEEEOS S67 agé}:’FaFé’%Bg 728s £BLEErALEA arPEPgRRtOT

sealcohgirween o heevist@bs 8rand the flexible cowl; 9 4)
Locating an oxygen nmaSk within the oxygen 10 mask

suspensi ol )sygbehcapeny i ef bexdHsle ocdwim 11 an

airtight ?g\zz# bet ween t he oxygen sﬁeand , 12 the

f1 exi bl e OHIHYT 1375) O YHEnPRG T NP TR Y9I 8TEBwand a -
to a first rigi6r ddehehr@tiSocRs tPekObMEaB@iLtight

seal between 15 the first rigid helnet and the

f1 exi bl e Sowkocalsng 7@ 30 s et Hothn othe abiFeat Angramre so
integrated r j i ' im31 ,
wherein | ocaﬁégtn(S S%?fnr%25‘%ngﬁgi&igegee%%e?egﬁgﬁpet?ﬁﬂlSor
the fl exi bl eamdwthe sf bexileld lgowP0 | ocated on the

first rigi gl ﬂel mef and provi de neans. 21 for

connecti n§'tHRCFFIRY Agi 0XKEPhetMEBk 4 Widdbiy the oxygen
rigid hel metya2i3 891 By dod, of g@,ﬂ, atLin

i ntegrated rnelaépi (Sa‘tZ%E? asl 2;@% al medplén %i %3%8 2?0 torm
d ai m 32 whexki alrheokt epeal b26wkabr itdat ioxyddre mask and

flexible cov%hé ug{ he#]?feo_r%ri es the 27 steps of: 28

1) Vacuum formn ng AT exi pie mat’&ial and fixi ng 29

t he vacuus) fmtrech i ethal £byxseag weldi R andei B 2}igid
Fabricating an airtight neck seal and attaching 31
sai d neck s&FlRMRF tHe IRAUMIBE Y waEeiglr; seal between

the first rigid helmet and the flexible cowl.

32) A method of fabricating an integrated respirator as
claimed in Claim 31 wherein location points on the
helmet ensure that the flexible cowl 1is correctly
located on the first rigid helmet and provide means
for connecting the first rigid helmet to a second

rigid helmet.

33) A method of fabricating an integrated respirator as
claimed in Claim 31 or Claim 32 wherein the step of
fabricating the flexible cowl further comprises the
steps of:

1) Vacuum forming a flexible material and fixing
the vacuum formed material by seam welding;and
2) Fabricating an airtight neck seal and attaching

said neck seal to the vacuum formed material;
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32 WD 2004/ 035142 PCT/ GB2003/ 004520 27 1 34) A nethod
of fabricating an integrated respirator as 2 clained

WO poo@iozime 33 wherein the step of fabricating BCT/G82003/004520

flexible com further conprises the steps of: 4 1)
Connecting a visor mist air23upply to the vacuum 5

rmed ial; and 6 2), Connecting a pressure
343 R Of o TAREAACIRA T f SPREETAGESr [ ESP BT as

35)c@aﬁﬁb@0@19fciﬁpﬁ'%@twnﬁﬂ%ﬂ. nﬁﬁgr%&%ﬂén§§pf%ﬁé95atlng

as 10 claimed in Gaim3l to alm 3 rern
st erbh@f flexibdeatdond tfhethesocofprilbes thrpsitees oife
step 12 in ectlon .moul di.ng the visor from

mat er* a?orbl? RFYRd 23 Vapticdl Toatthg SURR Y1§0365h% vacuum

met hod ﬂsnﬁ@brmgaétﬁgl,anaﬂl@t egrated respirator as 16
claimed in daim31 to Caim35 wherein the step of
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