Respi rat or Background of the Invention Field of the
I nvention This invention relates to respirators, in
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use. Summary of the Prior At Filtration nmasks have

been known for many yearsﬁﬁﬁﬁfaw@rbeen devel oped

particularly for use in mflitary conflicts, to provide
PERLRGELRRAf 8F €nd- 1aQLHLess agai nst chemical and
bFftfi‘&f?pH&l ggntzggse*nasks usual ly enploy a

oo

er—asK sectton ch covers the wearers face, and
acts af a housing,for a&r filters. Thesg masks nustt. 1
seal ef PeRtTUEFYTAPBURELEREST hRe  BFPERRQREr e M PRTEICULAE
ensure that no hazardous vapours can enter the

wearRt ratPespirhEBA§Is Yot efi-BYLE 0BTREIBRREr UERaN vi a

the air filters. These nmasks are often cunbersone,
efpanatyeof gfilenBrioleAttzed to the particul ar wearer,

in order to provide an effective seal around the

peri phBiytobtibe meaker haveéabeenCkhewnnboe sangl gears and
masks are known, such .as surgical masks that are used
byatlochoes asdesbpaaOPSrtiBubadRy EOrphotech palientsy
fromgerns contained in their breath. These masks

CO¥RE1 ALY, the WeBLEHSpPBEE-aNEInMBYLNe . Jhey MRy cbg
formed entirely f I

romfiltration material.” Simlar
against chemical and biological hazards. These masks

usually employ a rubber mask section which covers the
wearers face, and acts as a housing for air filters.
These masks must seal effectively around the face of the
wearer, to ensure that no hazardous Qapours can enter the
wearer's resplratory system by routes other than via the
air filters. These masks are often cumbersome,
expensive, and must be sized to the particular wearer, in
order to provide an effective seal around the periphery
of the wearexr's face.

Other more simple masks are known, such as surgical
masks that are used by doctors and surgeons, in order to
protect patients from germs contained in their breath.
These masks cover only the wearer's nose and mouth. They
may be formed entirely from filtration material. Similar
masks are used by woodworkers and construction workers

etc. to prevent dust particles entering their respiratory



masks are used by woodwor kers and construction workers
etc. to prevent dust particles entering their

WO e@pionEbsor ysystens . It is not essential thatPtTese006/003612
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masks provide effective seals about the nose and nouth

of ythemwear et. 1dhgoti skBenthaeathet taeser hakkat paeksde
in partlcular terrorist attacks involving chem ca

béfkggffég sé%gkOEBShEaEPénHOQQCEEErmGQQBNBf“@ﬁgoﬂéarer

have I ncreased the need for respirators that can

arrleﬁae?%g%xnbythhgagen%r er?BQHE% aE%%c%ger?ﬁncy

use p ovi'de®an af Ve seal "about e head

of the arer. ldeally res ators . act
aﬂarFﬂﬁﬁ ﬁélEﬁFr°§6SFh3%Q 3 EglggoFgﬁmd ggrried
conveniently b Eerson ready for use at any tine
Foiphegisre, I hdig @egpa&bﬁédtﬁ&?lﬁﬁéséC58§¢|W&ﬁBP§Sr have
can be produced cheaply, for sale to a wide market. In
afnareenpt! tbeneeedtﬁeserdenamd§orse§ba¢ap@nsb@apﬁédled
escape hoods' have been devel oped in recent years.
Theselgr pydeakgnedetra lapabit. ces cape eheameGBR\ ulsaz ards, that
and are not intended for prolonged or repeated use.

These i peshr akgkstheed sba1papvige theweaibel of the wearer.
protection for only 15 m nutes or so, preferably 20

”EH%E?ﬁ Eﬂe@%lgg §§%Q%rfr9@bac%%5%%W'%%BE@l@%%%elght so

ey ge eral 'y conprise an oro-nasal mask, for fitting

o¥Soss elERaf 1B, TR R AR By

fllters are o
person, ready for use at any time. Furthermore, it 1is

desirable that these respirators can be produced cheaply,
for sale to a wide market.

In an attempt to meet these demands, respirators
called 'escape hoods' have been developed in recent
years. These are designed to assist escape from CBRN
hazards, and are not intended for prolonged or repeated
usé. These respirators need to provide a wearer with
protection for only 15 minutes or so, preferably 20
minutes, to allow escape from a contaminated area. They
generally comprise an oro-nasal mask, for fitting over
the wearer's nose and mouth, and a hood (with neckdam)
for fitting over the wearer's head. Air filters are
connected to the oro-nasal mask. The hood may serve to
protect the wearer's eyes and other facial, head and neck

features, from hazardous chemicals.



connected to the oro-nasal nmask. The hood may serve to
protect the wearer's eyes and other facial, head and

woeak/ofimat ures, from hazardous chem cal s. | nt er PEL/GBR@IG/003612
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pat ent application no. PCT/3E32004/ 003744 di scl oses one

such eﬁﬁ%@@nQQQQnéypﬁaE8§9'ééﬁ?icatlpﬁoﬂBflSeS a hood
and a flexible oro-nasal whi ch is capabl e of

" BCPYEE) B9 48394 Oknak; sbapecfLom, 2, %%@ﬁﬂ%%%e

ers’ are |nge stpport el emen
attached to th k. Bef
|EeﬁﬂlﬁaE8$rapggggé?gfégegag EBBBO?P eFeﬁ%%%iggF B¥S-nasal

folded outwardly so that the free, ends (opposite._to
tﬁ@shuw@éahehasyaeﬁb@ﬁeoguﬁﬁ@PVeéP@ﬁehF§ qrégfgpl shape
apart. The coll apsed oro-nasal mask lies in a dead
space secobéapchd swotsuppdit ﬁﬂéﬁﬁﬁﬁsar$h@éttﬁﬁl§0 two
respirator takes a flattened, elongated shape in order
t hahged sappbetsememdnteadytﬁohedsEO Ebweewmesk .t hBsfore
shape is not ideal for storage on e.g. a utility belt

WQER, byha pepsABsa@SmbkkCap hhndetolhepperdsenage. The
movenent. Furthernmore, the oro-nasal nmask is not well

Dgebﬁekedembﬁankglére0@5ua@aabuewaram§ gBY thher eher €rece
e vul nerable to damage e.g. during transit. Summary

CEa i BB T TR, Hgbha, RS, opactal, pors
fﬁﬁﬁgﬁa m@%@mﬁe ﬁﬁ%@%&ﬁ%@%ﬁ
lies in a dead space between the two support elements.
Thus, this respirator takes a flattened, elongated shape
in order that it can be stored ready for use. However,
this shape is not ideal for storage on e.g. a utility
belt worn by a person, as it can hinder the person's
movement. Furthermore, the oro-nasal mask is not well
protected with this coﬁfiguration, and may therefore be

vulnerable to damage e.g. during transit.

Summary of the Invention

Thus, at its most general, the present invention
provides a respirator with one or more filter support
elements which enclose a collapsed air guide (e.g. an
oro-nasal mask), when in a storage position.

Thus, according to the present invention, there may

be provided:



oro-nasal mask), when in a storage position. Thus,
according to the present invention, there may be
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guide and two filter suppor4s, each filter support

havi ngz arékpstaepd, andcauaengnd esdleppobibeate thede and
first end, the first ends of the filter supports being

&Etgegiieﬁgt$?§Foggglsecond ends being free ends,

rein t er supports are relatively novabl e

froma fiﬁskiggéktgﬁﬁgoke g@%%ﬁgtQefﬁ%ggngnangidgﬁesecond

adjace%?c 0~ 0Onhé ano r-an e”alr gurde’is in
collagsed s%atg, %g a_second position, in which the
sBROnAPRABLtSr £°f HPENEFT8haPP% han in the first

position and the air guide is in a deploy%d tate. ., .
Wien thBef fLreE 8BEFoPEsthRefihtERe SEPPSE EF0SRENGN Jo1ned
the respirator nay be in a state appropriate for
stogagkethetbef seWhed ehdsf beiag fseenenkdé second
position, the respirator may be in a state appropriate
for usehtheimothePrefiecabkyppbhésaibreguiedetivedly movable
oro-nasal mask, i.e. a mask which covers the nouth and

nesbhi hs £iPeef gbabkyonyhen Whecai thguisdeonsl iemdst aire
depl oyed state, it takes its natural shape. The filter

Sga9gaégtﬂﬂx Bl LxBEnk? ARRO$HRAY QW efiisicdes afy the

alr guide such that, when the filter Supports are in

tggligﬁégd state, to a second position, in which the
second ends are further apart than in the first position
and the air guide is in a deployed state.

When the filter supports are in the first position,
the respirator may be in a state appropriate for storage
thereof. When the filter is in the second position, the
respirator may be in a state appropriate for use thereof.

Preferably, the air guide is an oro-nasal mask, i.e.
a mask which covers the mouth and nostrils.

Preferably, when the air guide is in its deployed
state, it takes its natural shape. The filter supports
may be fixed to opposing outer sides of the air guide
such that, when the filter supports are in the first
position, they press these outer sides together, thus
forcing the air guide into a collapsed state, rather than

allowing it to take its natural shape. In view of this,

preferably the air guide is resiliently deformable so



position, they press these outer sides together, thus
forcing the air guide into a collapsed state, rather

wo b@n/oad7sowi ng it to take its natural shape. |PCTGB06/003612
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this, preferably the air guide is resiliently
d&ﬁﬁﬁﬂﬂ@iQhé§“f§@o¢érnﬁﬂérﬁg%ﬁ%gl'gﬁéﬂ@“éﬂé&m&%&%ﬁ?%%nwhen

automati cal l'y when the filter supports ﬁre nFYed J

t ISt .11 ' [ it is in.the. collapsed ., .

B IR SR A AT ) Bt en
hde,springing into its natural shape. This resilien

gyf}%rcr?abjﬁ ijtgsy J?r%ytqbee bt %seed{ R &% iR R Rty

of silicone or polyisoprene elastoner. By recovering .

i PO a fTIRR 1Y Phahas el s mptitdarsp e ¢iermi ¥reb its

to deploy the air guide, other than nnving pf t he

f MRS s ihpara s 110 isher suicldren tp ok fidomb iThitsy mekesoe

depl oynent of the respirator easier and quicker for

t peravseled whi dtharei beywidealbeadhen dft dis ineeged#i n an

emergency situation. Preferably, the joining of the

f ipedly iengs cofe tdiea fidmier. SUBPUddeTIHA 1 LR A
support. The central support spaces the first ends of

t B tonaft@lc s3URNON S AR tin B %%%g:{é?rrté?a‘?ﬁﬁ:&? gfo ? eésloy

the filter supports apart, "when ee” ent o

fi-hter, . r{.s | n spa IS i.nt ai ne

bg?%egﬁﬁﬁﬁgﬂf%vt2%§§%gﬁggﬁggmﬁﬁémgo%f5§§é?&%}eéﬁﬂ%ﬁ?ports
| gcated, i n t.hi,s spage., Effectively, the filter

ey, Q%e %e%ﬁnébﬁFFHH”§ﬁbgo lﬁb§l §vﬁﬁé& vipent of the

supports an )

ination, three walls of an .
C%ggbgrator easier and quicker for the user, which may be

vital when it is needed in an emergency situation.

Preferably, the joining of the first ends of the
filter supports is via a central support. The central
support spaces the first ends of the filter supports
apart. By spacing these ends of the filter supports
apart, when the free ends of the filter supports are
adjacent, a space is maintained between the filter
supports. The collapsed air guide may be located in this
space. Effectively, the filter supports and central
support may provide, in combination, three walls of an
enclosure that surrounds the air gquide.

The first end of one filter support may be hinged to
an edge of the central support, and the first end of the
other filter support may be hinged to the opposite edge

of the central support. Thus, each filter support may be



encl osure that surrounds the air guide. The first end
of one filter support nmay be hinged to an edge of the
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support may be hinged to the opposite edge of the

cenibabbsHPRehh. thBUE i re@chokiktieh sdUPRBEt sBRYNd position
bepi votable fromthe first position to the second

pggéakog gggpggg%pgsegﬁ i ue %ﬂgfceat&ag %ﬁ@b&%&.

support. Y, e central support is

rectangul ar plate with the firs nd f ikt e
B g
the plate. Preferably hinging.,iis provided by _living

hih§as tha ﬁﬂ&ﬁﬁgeﬁﬁﬁgegc6%§igﬁéisﬁ SUPROR SRR b0 the
material, usually plastic, that is ver¥ flexible; this

f EERi BPPPEY-tal Longeshe ediogisngthithge PLate€onnéee fegaPd ¥
together so that they relatively rotate about the

| huhggnhi ngeprowisied by Ad viinggéd ngkisch éxtldivdng hinge
conti nuously al ong opposite edges of the centra

suppelikteayrba phiv dedtids af aaterdatli,vesuwally plastic,
plurality of smaller living hinges, formng a set, nay

benatovisded g eng.aaak ;ofcHiResa cedoas iefy thae Gentyhdl living
support. By using living hinges, manufacture of the

fhhhgge%gpggﬁéécggﬁﬁg%g'Eﬁge%%%&o%g Y% tD& HRRS I Latively

sinc e manufactured together "as a

single piece. A.filter. is.prefera no : ;
FirPPefapean P TS Aespor 10ty orayichd ot vhich
sockets within which the filters ,are unt e

P@§F§P§bpyptﬁﬁgqqq Yo2long opposite edges of the central

support may be provided. As an alternative, a plurality
of smaller living hinges, forming a set, may be provided
along each of these edges of the central support. By
using living hinges, manufacture of the filter supports
and central support may be easier, since e.g. they can be
manufactured together as a -single piece.

A filter is preferably mounted to each filter
support. The filter supports may provide sockets within
which the filters are mounted. Preferably, the filter
supports are plastic (polyurethane) housings that are
ultrasonically welded. Preferably, each filter comprises
two types of filtration media such as a high efficiency
particulate filter element (HEPA) that is capable of
providing P3 class level of protection and an activated

charcoal filter element for removing vapour from air.



supports are plastic (polyurethane) housings that are
ultrasonically welded. Preferably, each filter

waoempnixses two types of filtration nedia such BST/&@BR0gI003612
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efficiency particulate filtar element (HEPA) that is

C@H@bgetQQaEEQVbﬁa@eogﬁ 9&@%@r'@!%heﬁ% REY! 8ebivaneand
an activated charcoal Iter elenment for renoving

vgggHgné gg1@h%agggﬁggﬁé%?hgd charcoal filter el enent

may ~provi € HEPA el enment. Preferably,

ath ded f he fil
ui do’ GFATPEeRibr| OB GEnPRGE i PREVEFTFel elipha 11texs

Preferably, an inhale valve is provided in each of

t Res&hgpaarngyidper ¥fer 6PYSCEAFS] RRENEDFS F8s Tegc1ter
conprise a disc retained by a central stalk.

Psupppabby t Bsediesebily, 225 émhipAedivakited sapgovided in
preferably the disc is of polyisoprene or silicone.
Thachnbdl ¢heakvepepiagent &irefeeibd vexihleed nhalicheralves
at nosphere through the filters . Preferably, an air

pakbhi soppevisded Hied theadnedgbiyde tenthelatsmdphere
external to the respirator through one or nore

o@?@f@&%bﬂ@ the ceRtr als suppekt inPuehekalkly -k eaaably
va ve I's pfovided in each of these openlngs .

Lenghl; Vi e?% 8% fig)l% &g'e%%s o €:9F RAYT SRR aNE Ale

|cone nor e exhale val ves are

éh&%%ﬂ%%e%%ﬁ%%iﬁ%%gf&% 38, VI S R

rse
through the filters.

Preferably, an air path is provided from the air
guide to the atmosphere external to the respirator
through one or more openings in the central support.
Preferably an exhale valve is provided in each of these
openings. Preferably, the exhale valves are of
polyisoprene or silicone. Preferably, two or more exhale
valves are positioned one above the other on the central
support. Preferably, the exhale valves each comprise a
disc retained by a central stalk. The exhale valves
prevent air being inhaled from the atmosphere via the
openings in the central support.

Preferably, the central support has an exhale valve
cover on its front surface. In this description, the
term "front" is intended to mean the side of a component

part of the respirator which, in use, faces away from the



disc retained by a central stalk. The exhale val ves
prevent air being inhaled fromthe atnosphere via the

wop@niomgs4 i n the central support. Preferably, POEGB2006/003612
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central support has an exha8 e val ve cover on its front

suréacer ' 4 rhédd safl@senéd ptean, "tderter i {{foniayl tfso mean the
intended to nean the side -of a conponent part of the

[ SIS Aherc i o ud 8, Usgeed ACSS, Avey, rom Lhevearery s

head and the term"rear” 1s |ntendedh%o m;and ¢

' i, usey o f toward the wearer's hea \| SO,
W]ic%f's l(I;bescr |Sp,tc?%sﬁc?rjt%%l?ne’r n@m \Sﬁ%\]&?%l )}"‘Q“l’?rdli’j '
“doynwardl yr ., "apgve", "bel ow', "haorizonta an _
"vedrm“ln%:wa 1?'C}/]:ﬂ\*%e' ia'rﬁ htfed tgoed]e‘?"i’ e THEFREPBSI 21BN ng
or, the nature of conponent parts of the respirator .
duriSHd ot mal2 iR ek ntendeqiien defel e st Fattiore imoswrioing or
a person standing straight with a | evel head. kbmeyer:
t H& asdivng orf axvarationt tmaitte @f edentrdapienttican disring
not intended to be limted to this or any other

omicgmtadt iverw, The exttadre tiad viee spoivert gy defdmne ¥ deaskrson
space.- and nay serve to channel air that is exhaled

t rteugh nidhe texhalle: valies dovwaidlly. Hesgad e

may saf eguard agai nst dynam c | eakage fromthe ‘exhal e

V@é@%iﬂﬁﬂﬂﬂ“&ddﬁ%dfﬁﬂﬂﬂ&“ﬁﬁé&ﬁ%ﬁ?éﬁaﬁgﬁ?éﬁ%?gﬁafgﬂﬁe

Cover ey e atalgld tUbesieCoLt rovides a tuhul ar

CORIREOR i SO SUIRAL P SRS o

I's app&%éigghgﬁé %Syyé(gg%er may define a dead space and
may serve to channel air that is exhaled through the
exhale valves, downwardly. The dead space may safeguard
against dynamic leakage from the exhale valves during the
respiratory cycle. The exhale valve cover may be a rigid
tube section, which, in combination with central support,
provides a tubular dead space chamber. Preferably the
rigid tube section is approximately 8 cm long.

During the wearer's respiratory cycle, when the
wearer inhales, air passes from the ekternal atmosphere,
through the filters, then through the inhale wvalves to
the inside of the air guide and then into the wearer's
lungs. Then, when the wearer exhales, hot, moist air
exhaled by the wearer passes into the air guide, then

through the exhale valves and the dead space provided by

the exhale valve cover, to the external atmosphere.



During the wearer's respiratory cycle, when the wearer
i nhal es, air passes fromthe external atnosphere,

wo boogiogitse he filters, then through the inhal e rel/GB82006003612
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the inside of the air guide®and then into the wearer's

lungs. Fhenre¥penathe MBI encexhal 8shobat foDiESttahy over
exhal ed by the wearer paSses into the air guide, then

Lgﬁgggga&hsfeéha%srgetVe§henﬂogﬁgm9§agesegﬁﬁee&@&iQsdthe

exhal e valve cover, tot externa

a here. The, respi.rator ,may incl a f

CEETER “BOBroEhe: nedd ohaonaaker "iRe RB8d Chagpate
connected to the filter supports, air guide, or inhale

2 B7S exhBFELGAROLY, BREMGLABI §UPRASH CHETSARGoRES in the
elements .are in the first position, the hood is

patketl pasihéoBnclkdsubeopr évi BagkB¢ fRethpl eaFlosure
supports and the central support. Preferably, the
aptovhdefl bpenhngfiihiéemosdppausesanhe thiel centsagpsrpryort.
to nove fromthe first position to the second
ppseéteoaplyheraupanttiba aifr ogendeg shdepboyedauses the
automatically. Thus, the respirator may be placed in a

SfﬁlﬁefegngBQ%su%% feiveklrrogn@neagiilgt PoisS ti®n to the
particul arTy advantageous if the respirator is used in

ageggﬁﬁggggﬁggbgya%%%@euibgcgpg?ggqi%hgd%sgsoﬁebﬁ%yed

respirat e vital: Pr l'y,” the hood is of

9Lk apbLEEHIAS THLGE bty et ed b st
pgggkgeiegdga%g&e%s%g%hg%&lnggd easily. This is
particularly advantageous if the respirator is used in an
emergency situation, since immediate use of the
respirator may be vital.

Preferably, the hood is of soft, flexible material
that can be folded to occupy a small volume. Ideally the
hood is of material which provides a barrier against CBRN
agents and toxic industrial materials. Preferably the
hood is of thin polyurethane that is welded together so
that it forms a self supporting structure which may
extend from the top of the wearer's head to a region
level with the wearer's neck. Ideally, the hood has very
high light transmissibility so that a wearer may see
through at least a part of the hood clearly. Also, the

hood preferably exhibits good resistance to scratching

and abrasion.



agents and toxic industrial materials. Preferably the
hood is of thin polyurethane that is wel ded together

waoeoolat7séit forns a self supporting structure PMIT/GB2006/03612

extend fromthe top of thelwearer's head to a region

level wiLh-the1yeargs’ ﬁoB@CKaslQ§a€h¥stbﬁ§rm@0ﬂeaﬁsseal
very hlgh I i ght fransm ssibi ity so that a wearer nmay.

ferabl'y éx |ts goo reS|stan e

sc; ghln? and gbrashog Preferablxh Food.has an

PFECnBEkesEat-. “PrEFBPabl v "Fhe g sz&ﬁgrpgy
neck seal conprises a band of elastonerlc mat er |
f BRATAPRE Ri AENETAE PPAG ﬁﬁytEGrFGBHd 5h68H9PaWhH8Pe
in the hood, through which a wearer's head may enter
t Heahesds aﬁadmaahegéamstaﬁobﬁadt hendevkieh grels around
wearer once the wearer's head enters fully the hood
duhengetheodlohhengeprecedurce. tReeverablry st heakloed tamse
neck seal provide appropriate fit and confort to the
5051 paecasbil aurangetak dbanpapubabiedur&hus, the
circunference of the ring, when positioned about the

vear er p$oReEKL1RYHEdHALE hAdanbKkShERL e@bkAakesi ze of
15 to 18 inches. To achieve this, preferably, the band

CBo3hEFIEPeL 217, BEITHBMLENchocal Lessts (IR rance
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when positioned about the wearer's neck, may equate to a
UK shirt collar size of 15 to 18 inches. To achieve
this, preferably, the band can stretch to a length which
is at least four times its unstretched length.
Preferably, the ring defined by the elastomeric band has
a diameter of about 7.5 cm, when the band is unstretched,
which can preferably increase to at least 30 cm, upon
stretching. By having a neck seal (and hood) that fits
the 5-95' percentile range of the population, essentially
a one-size fits all respirator may be provided. This may
help to reduce manufacturing costs, since'it is not
necessary to produce respirators of different sizes.
Preferably, in use, the ring of the neck seal fits
closely around the wearer's neck in order to prevent
ingress of toxic vapour and particulate matter from the

external atmosphere. A shield may be provided to protect



whi ch can preferably increase to at | east 30 cm upon
stretching. By having a neck seal (and hood) that fits
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10

15

20

25

essentially a one-size fitdtall respirator may be
PrRyi dedyx IBLS PRYmhekRet® EefYaRiABRYWLACLY 1AguEast s,
since it is not necessary to produce respirators of
dg%iggﬁg% sizes. Preferably, in use, the ring of the
ne Seal ‘fits closely around the wearer's neck in

order to prevent ingress_of.toxic_vapaur .and .

partiCEFgggrﬁgﬂyért%?oﬁﬁfﬁghgfyePga?RStﬁﬁgpﬁgﬁg? geals to

shield may be provided to protectthe neck seal fro
E&Fkage

-dERecreasREaf AacPon PRiFi d8i BeSprabhés to Pr&feErih

the periphery of the air guide seals to the wearer's
f afehoThi moilstdeghpaside ats préveithel bardge W FRotcould
noi st exhaled air into the hood, which could create
f oggbehg. fohgingspi rator may be provided with a harness
for securing it to the wearer's head. Like the hood,

pr ef er ahky rekips rharess vi Despzedited it thhe Fra@meds for
percentile range of the population. To achieve this,

thgchanness My ¢oRShetk el 1aneeak.MNg k&t 3RS hood,
preferably elastic straps, which may have ends fi xed

SOOI ANE AT Sofpies g pRigeLthte iR T

U e DAY A S B gt 18n e MM s, tne
harness may consist of one or more straps, preferably
elastic straps, which may have ends fixed adjacent the
inhale valves. Preferably, two main straps are provided
which extend, in normal use, around the back of the head
of the wearer, one that extends below the wearer's ears,
the other extending above the wearer's ears. Preferably
one or more straps extend between the two main straps in
a generally vertical direction. Preferably a strap is
also provided which extends over the crown of the
wearer's head. The harness may maintain the respirator,
and in particular the hood, in a fully supported manner,
allowing the wearer to move without risk of the hood
slipping.

Preferably, when the respirator is stored, the

harness is also packed, with the hood and the air guide,



the ot her extendi ng above the wearer's ears.
Preferably one or nore straps extend between the two

wori/0$1754ps in a generally vertical directi onPCT/GB2006/003612
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Preferably a strap is al so1provi ded whi ch extends over

the alne?ﬁiosggemgg fﬁeé angheTbg P?épeéﬁ?ﬁ8¥ﬁoaad the

mali n e resprra tred
.a fully supported man aIIo the wearer to
nﬁﬂv@tﬁrtﬁ%amf?gklaftrﬁ bt RPPEEIAE | Preferabl v,
when t he resglrator is stored, the harness is, al so
packedBYwWeBking RBBdhand ehe aiF guide, PRCthinto the
encl osure defined by the central support and the
fépaee deppoedsbinthhecentsalpsspppoh. aBj phekEagtene
hood and air guide etc. into the space defined by the

cemppaktsuppotheandrthepbslit fongupper estenivheofi tbe
position, the exterior of the respirator inits

stesggLatbat ennMBysberenheekyatdef hagdpbyehhertilt @efined
supports and filters. Thus, the respirator may take a

nﬁgttﬁgdﬁEQHgﬁcsu?békgsfQﬁdSEQEégﬁs I nrhilg, stakagespirator

e centraf support and filter supports act as

shrel? Lor Ehgthggg an HPQbE ?gggg_?g stﬁggggqtlag the

rom amage e. ransi

spi rator ref abI the res tor this stora

Bgﬁaﬂﬁysségﬁar F %HtﬁaEtFPPg9r eﬁpdog ﬁﬁgru§3ppog%s
stored in close proxrnrtx tqo the user (e. % |n a gl ove
C@ﬁﬁaﬁﬁnﬁhﬂeégsaféﬁr he hood and air guid

protecting them from damage e.g. during transit of the

respirator. Preferably, the respirator in this storage
state may be carried on a utility belt of the user, or

stored in close proximity to the user (e.g. in a glove

compartment of a car).

Since the respirator according to this invention is
generally intended for single use in an emergency
situation, it is not considered necessary that the hood
and air guide etc. should be repackable into the
enclosure defined by the central support and the filter
supports in the first position, after use. Nevertheless,
it is understood that a multi-use respirator could be
designed using the same principles of storing the
collapsed air guide and hood etc. in an enclosure

provided by filter supports, as described herein.



Since the respirator according to this invention is
generally intended for single use in an energency

wa@Raaasizen, it is not considered necessary thaPCT/682006/003612
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hood and air guide etc. shadld be repackable into the

e“C'OS#£§f9§£bD§d @Mehh§n0€ﬂér§£o§a@905taaad the
filter supports in the first position, after use.

Nevert he esSy nder e
A i
ring the co Iap d air e_an od_e in an
eﬁéﬁbgﬁrﬁ ?89gdghe8y FIFSPpgﬁﬁgSFtsg gg gesggﬁg
herei n. Preferably, when in the storage shate t he
rB§9f?ﬁF%instbﬁaéééeFﬁaéxPéFﬁéglﬁﬂc SgPRGRAT 8ROy
be easily renoved when the respirator is to be used.
PPeeéeabbyy the externall packagiing i§ éﬁ@%ﬁpﬁ%‘@fls' €.9-
Preferably the external packaging is inconspicuous,
eig. billackl atkhwhbhentaeextér makkimgki.ngs. Bri ef
Description of the Drawi ngs : Exanples embodying the

ppesert pDbB%eabiteBnabE the Deawinaed With reference to
t fie acconpanyl ng drawm ngs, I1h waich: Fig. 1 is an

eXplOdﬁQa%b@Wsogm%oH%ﬁﬁbr%%%rp%%%@h@'ﬁ%v%@t@d&lb&é now

enbodi ment the présent invention; Fig. 2 is a front
view of,the n p| "y tR @S @gs, in
nggﬁcrﬁbagdgﬁﬁé %%%%Fg% &fgﬁh% Fg ghEEEQ§6¥£M/of tgs

r%%gbaqtor of Fig. 1,

Fig. 1 is an exploded view of a respirator according
to a first embodiment of the present invention;

Fig. 2 is a front view of the respirator of Fig. 1,
with the oro-nasal mask in a deployed state;

Fig. 3 is a back view of the respirator of Fig. 1,
with the oro-nasal mask in a deployed state;

Fig. 4 is a top view of the respirator of Fig. 1,
with the oro-nasal mask in a storage position;

Fig. 5 is a top view of the respirator of Fig. 1,
with the oro-nasal mask in a deployed state;

Fig. 6 is a transparent oblique view of a
respirator, including a hood and a harness, according to
a second embodiment of the present invention;

Fig. 7 shows the hood only of the respirator of Fig.

6;



with the oro-nasal mask in a deployed state; Fig. 4 is
a top view of the respirator of Fig. 1, with the

woe@ nasad mask in a storage position; Fig. 5 PET/&@BR@pe/003612
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vi ew of the respirator of Hng 1, with the oro-nasa
mask i pl { at t S :
obliqug %regl gx ré |§% gs|§%#§dgf Eg@hggésgkatgr of
har ness, accordi ng to a second enbodlnent of the
pFedent’ i AVent i on: Fig. 7 shows the hood only of the
respirator of Fig. 6 ;Fig. 8 shows the harness onIy of
the reEbdraPoPheVSFERe Boodnangi Baroeshoa8lhethsba
and harness only of the respirator of Fig. 6 Detailed
Desgpipéton ALfFiger 6section 1 and a col |l apsible
oro-nasal mask 2 of a respirator according to a first
ebdbaihedt Descthiptporsent invention is shown in Figs.
l1tob5. The filter section 1 conprises two filter

supporfisf31eaehsbtaged loaﬁdcgnbbﬂhaﬁb!m@@ét ofo~niBE1 mask
col l apsi bl e oro-nasal mask 2 is resiliently

dﬁfgfn?l%gﬁg Pgtgkl5850§HEH§rEoege@§EE§ 3mPbAYhE8t of the

genera ctangu ar soc s 31 in

correspon shaped _fil ter re nt ed

R EERe S Pt BANES Shothe e DABSS gg%of%eachﬁglF%lter
Sgggg£é§ co£231223rt§5d%ifger supports 3 each hinged to

a central support 4. The collapsible oro-nasal mask 2 is
resiliently deformable.

The filter support elements 3 provide generally
rectangular sockets 31 in which correspondingly shaped
filters 5 are mounted. The sockets 31 are formed on the
front side of each filter supports 3. The rear side of
each filter supports 3 has a generally flat rear surface
32.

The walls 21 of the oro-nasal mask 2 define an inner
region 22 of the oro-nasal mask 2 within which a wearer's
nostrils and mouth are located, in use. The walls 21 of
the oro-nasal mask 2 are contoured in order to provide a
close fit, and preferably to provide a seal with, the
wearer's face (in particular the wearer's nose and chin).

A circular opening 33 is provided in each filter
support, to allow air to pass through each filter

support, from the respective filter 5 to the oro-nasal



each filter supports 3 has a generally flat rear

surface 32. The walls 21 of the oro-nasal mask 2
waledo7ne7an i nner region 22 of the oro-nasal nEBKT/&B2006/003612

within which a wearer's nodfrils and nouth are

| g aked, 'ﬂnu§§haIQev§@bES6215OErBOEdsaolﬂaééhh”8§%c§1ar
are contoured in order to provide a cl ose

p5§£§£§$'¥3t° E%gﬁ'@ﬁh§186951$%t8a3%9 5%% %ofggﬁs from

i cul ar wear er' s nose

enin ] % ach filter support

PRfwaricehiplody iﬁ?suéhtgagﬁefPF?@PaéﬁEp%?ﬁk Profrzongh
the respective filter 5 to the oro-nasalmsk 2 . An
i hhal et varbareopenprevPded®h Bakhii FREI @PPBFERPNg
33. Each inhale valve 6 permts air to pass fromthe

5 rdspeetioe.fiFEeeh 5nhalehwadre- hasalprasrs2a, diRFo@dghthat
the circular opening 33, but not in the opposite
disemptuohedEanhai shalle ¢al veEé6chorpailkes6a desbehdd in the
that is nounted on a stalk 62. Each stalks 62 is held

| BehibeeCcent tReOkebpacEespeEbEMENGP8RI BY S3pbyr8uppefbnts
el enents 63 extending radially fromthe centre to the

DGB'QEE@ﬁdQBgtE§d99§T¥n9§oﬁ3th§aEQn9kék§o6%hb5p59§ﬁb%€r of
on the rear S|de of e respective support el emnen .

ABBU! 85 o} B3 <34 progggﬂedasﬂgw%gdlgr9gbggsgr8arthe rear

cit ces o%lte; f&o circ s 33. Two
10 ChHftepbnb Ro EFPEUTAY CoBBRPRES 33°BPEpPavi ded 1N the
Annular lips 34 protrude rearward from the rear
surfaces 32 of filter supports 3, around the
circumferences of the two circular openings 33. Two
corresponding circular openings 23 are provided in the
15 walls 21 of the oro-nasal mask 2. Rims of these openings
23 are fitted over the annular lips 34 to secure the oro-
nasal mask 2 to the filter supports 3 and to provide a
sealed path for air passing from the filters 5 into the
oro-nasal mask 2.
20 Two circular openings 43 are provided in the central
support 4 to allow air to pass from the oro-nasal mask 2
to the atmosphere external to the respirator through the
central support 4. An exhale valve 7 is provided in each
circular opening 43. The exhale valves 7 permit air to
25 pass from the oro-nasal mask 2, through the circular

openings 33, to the external atmosphere, but not in the



wal l's 21 of the oro-nasal mask 2 . Rins of these
openings 23 are fitted over the annular lips 34 to

wa@e@ane7she oronasal mask 2 to the filter suppPCT/€B3006/003612

and to provide a seal ed patith for air passing fromthe

fi$§§%§i§ei@IPe&%fono'%Qéﬁl %Rgfeﬁy?%ggn70%éﬁ$£ig?% a disc

openi ngs 43 are provided | e ce sup

al 0 pass, fromthe orp-nasal nask 2 to the
athgg% eﬁei%x %?%S?dt%nt%esFﬁﬁfi?%torE?ﬁ otfRlkRe’2 is held
central support 4, An exhale valve 7 is provided in

each %b?dﬂggFr%p%ﬁiF@e4§?Sﬁﬁ%téiﬁa?@evbﬁge§37bbe$hPP0rt

air to pass_fromthe oro-nasal mask 2 , through the

ci pament vpbhi eysending oradhbakky ef e bhepsghere, tbuthe

not in theopposite direction. Each exhale valve 7
cprineien of sthg lopdaing s Iwuniedeoar A shal ke 7€he disks
Each stalks 72 is held in the centre of the respective

opeEhia 138 hinisappordl e BNt Sadid @X$entingsragdeady on the
fromthe centre to the perinmeter of the opening 43.

Homeser s i ke the £ 6, of s thigo +ha &n?ﬁ%%e‘%? ‘Tt is
each disk 71 is located on the front side of the

r t4: r ts. 7 is.this.differen .
8spec dlﬁmt%o%%g{ o?% ér}:i:ﬁ a(?lécs GP '];f relative

positioning of t rve to the

S t e nt.s 73 th es the val ves
ag%ﬁ)g%lrel A& aeﬁéwerﬂ%%eg%{nﬁi%a&&ﬁ”ﬁ%nthe valves

jores ectively. nular |ips 44 protrude rearward from
t He edt s Aok e aitd Al supdrtsien around
t he
respectively.
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Annular lips 44 protrude rearward from the rear
surface 45 of the central support 4, around the
circumferences of the two circﬁlar openings 43. An
opening 24 is provided at the front end of the oro-nasal
mask 2. The rim of this opening 24 fits over both of the
annular lips 44 of the central support to secure. the oro-
nasal mask 2 to the filter supports 3 and to provide a
sealed path for air passing from the inner region of the
oro-nasal mask 2 to the external atmosphere via the
exhale valves 7.

The central support 4 is a rectangular panel with
longest side edges 41, 42 extending vertically. First
ends 35 of the filter supports 3 are hinged to the edges
41, 42 of the central support 4 by respective living

hinges 45. Second ends 36 of the filter supports 3,



circunferences of the two circular openings 43. An
opening 24 is provided at the front end of the

woe@7nasad mask 2 . The rimof this opening 24rP€T/G82006/003612
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over both of the annular |ilps 44 of the centra

. | k he fi
SRRat 5 S G R B Bt for e 125 endis.

passi ng. fromthe inner_region of the oro-nasal mask 2
e e rRPRATIOR pheiah \A3E 1t e G ARl v egh

The central support 4 is a rectangular panel with

| fFRECE T hytas A5, 42 ladismlity Ve teeattyl Fupsort 4.
ends 35 of the filter supports 3 are hinged to the

eddes Filtep wfpadrtceht ridle sippiord Wirbye s espenid viehe
l'iving hinges 45. Second ends 36 of the filter

supEpontasl Byppuoh B emppesid et thesfidsd @Bl B8y .
are free ends. The filter supports 3 can each rotate,

about the g:espectialedidigrs: 4b.1d et Aliv® 419 {he front
central support 4 . The filter supports 3 , the living

hisiges 45 @and 4 he, Lefdl,1s dri#t g an 18N A ve
ia %ﬁ$- g%%%l ed 10

si ngl e nmoul di ng. An ex e val've cover

eI ValvS o8 R TR 1 e SR, (ol Y yepered

L R SRR, P G5 B LB S1a'd5, e

front syrface of the central support 4 , it provides

al P&t CRamBIPiRELon Witde thé fewnd: @urfidng 4% the

expelled fromthe respirator
central support 4, it provides an air channel that, in
use, directs air that is expelled from the respirator,
via the exhale valves 7, downwardly. Furthermore, the
exhale valve cover 8 provides a dead space which
safeguards against dynamic leakage from the exhale valves
7 during use.

The respirator has a hood (not shown in Figs. 1 to
5)‘which is fixed to the filter supports 3. The hood is
for fitting over the head of the wearer, in order to
provide protection for the user's head against CBRN
hazards. The hood has a hole at one end through which
the wearer's head may enter the hood. The hole is
surrounded by a ring of elastomeric material which
provides a neck seal.

The respirator also has a harness (not shown in

Figs. 1 to 5) comprising a plurality of elastomeric bands



via the exhale valves 7 , downwardly. Furthernore, the
exhal e val ve cover 8 provides a dead space which

wa@adoegus4ds agai nst dynam c | eakage fromthe erROEBEIGB2006/003612

val ves 7 during use. The rd8pirator has a hood (not

'ShﬁM@chnmgygéxténaoaéoﬁn&mtﬁg Lok §8d Egv%ﬂg Ehetﬁr?d and

supports 3 hood 1s for fitfing

d t t|on for the
st %93%32%?5 EeRkCRASAF GLE TRe- hood has a hol e
th ch the wearer's head _may, enter
theoﬂgdgfg&ﬂ%&ﬁgggergé%ﬁr?%gnﬁ%% %%r%eﬁﬁn@foFKls first

el astoneric material which provides a neck seal. The
re%%??%&@ﬁn%l%%eh%@tash9W®e%@ ¥ho%- showm Pn Fhgshoadtand
5 ) conprising a plurality of elastoneric bandswhich

5 nelya e5@ @R dnay oemdthdesaedot os pmevent t6 heh@obdoanand

15

20

25

oro-nasal mask fromslipping in use. Although the hood
anth ties had hesss ©fd tihé o | wHth erdosk &Nt o af Be NOEcSHQWN
in Figs. 1 to 5, the hood and harness may be the sane

orembddimént O(4dhe hooshamsd harness. di scyssed bel ow
with respect to t he second enbodi nent (and as shown in

Fi gs. brids 9 2 -39S 52shov’v)’ and Pesé&%‘é#gg %ﬁsgltﬁagfoyed

in a deployed state I.e. a state ;
Hanever , Fig. iew of t re3|r
a stordge sfate. g{]gy\%shjfesa o%r/a@euss? at O“t’%‘é br gkLJn%sa/F shows

fr its ,
naaskcozplec’lecwo%gptsheed resog.']Lrator in a storage state. 1In this

storage state, the oro-nasal mask 2 is collapsed from its
natural shape. The free ends 36 of the filter supports 3
are adjacent to one another such that the rear surfaces
32 of the filter supports 3 have generally parallel
planes. 1In this position, the filter supports 3 press
the walls of the oro-nasal mask 2, forcing the oro-nasal
mask 2 into the collapsed state. 1In combination, the two
filter supports 3 and the central support 4 provide three
walls of an enclosure 9 within which the collapsed oro-
nasal mask 2 is located. Other components of the
respirator may be stored in the enclosure 9 such as the
hood (not shown) and the harness (not shown);

Like Fig. 4, Fig. 5 also shows a top view of the
respirator. However, in Fig. 5, the oro-nasal mask 2 is
in a deployed state, ready for use. Effectively, the

filter supports 3 have rotated, about their respective



natural shape. The free ends 36 of the filter supports
3 are adjacent to one another such that the rear

wamaecEss 32 of the filter supports 3 have genepCHIGBR006/003612

paral l el planes. In this padgition, the filte; supports

3 th I 0 : - sk.2 , ,forging
TS hasa bk o T e s0ERe RS apBott Bt afe Fhe cree
conbi L.on e filter supports 3 and the centra
sd%g%$?§§ %Foégﬁe%¥ﬁF%5 ﬁﬁ??grgg gnh%ﬁﬁlﬁgﬁﬁg SURF RN

whi ch the col |l apsed oronasal mask 2 is |ocated. O her
compitnent 3L bPWiRE FREpPrarBRSahymdekst okederaenkéally

encl osure 9 such as the hood (not shown) and the

hatPekia (Hoko shoangleplevre Figted(itFigatdralsshshewsdue to
a top view of the respirator. However, in Fig. 5, the

S origt neshbg nbskm@di sfi nealtephbyeddstateabl eadytéoral .

use. Effectively, the filter supports 3 have rotated,

about thes¢cswspeaboyehbngess 4rpaxbNeaposi 1EEHSISHEWEL the
in Fig. 4 . The free ends 36 of the filter supports~3

hapses SBWEdi {$E4 HE6n APRT pnoidh | O RPyL hegor9- gasal mask

2 to essentially spring into the dep[oyfd state (|}s

nat ur al ape) to. it ' formed of resilient .
deforn&%ﬁg'ﬁgt%gyg .9%%35%%%g9%%§56iﬁ%ﬁ?ho%ngiégeshg filter
respisator. according to the present inventjon is shown
ir1%§%ﬁgn t'o @P.O%gﬁga%aQHggﬁktﬁe ?e@%??ai rangp# charness

filter section 1', an oro-nasal nask 2 , a

! a )
10 kggéylgéﬁ5 P har MR sEe IR L Pap ¥ sObf thpeseeapd r ambpdonent
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t he second enbodi nent '
that have the same general configuration and

functionality as parts of the respirator of the first
embodiment have been given the same reference numbers.
The filter section 1' is almost identical to the
filter section 1 of the first embodiment, except for the
exhale valve cover 8' of filter section 1', which has a
different shape. The front face 83 of this exhale valve
cover 8' has undulated side edges 84, which allow larger
exhale valves (not shown) to be used in the respirator.
The hood 12 of the respirator can be seen best in
Fig. 7. The hood 12 is of thin polyurethane material
that can be folded easily, and is welded to form a self-
supporting structure. Since the hood 12 can be folded
easily, it may be stored in a confined enclosure defined
by the filter supports 3, along with the oro-nasal mask 2

and the harness 13, when the respirator is in a storage



that have the same general configuration and _
functionality as parts of the respirator of the first

wenwadiatent have been given the same ref er encePOr/GBeI0S/003612
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The filter section 1 ' ig0alnost identical to the

‘.c idtdfle S G i@ﬁnaanrggr tzIE.e Jigéo%ssﬁq)qpﬂﬂ?qﬁspeé(gﬁpéo fi‘%e first

t he exhal e val ve cover 8 ter section

whi.6 (£ fere S e.. The front fage 83 of this

exha eChL \q/rgﬁr\g:eddcgovtg{re gg re%eggc uﬁldiﬁ%ft]eodﬂs'i d@c‘b@dg&ocg&, 1s
ich allow,larger, exhal e val ves (not shown) to be

used ISP AR i 2 "R HoRPA PSS W tEspitrat or

can be seen best in Fig. 7 . The hood 12 is of thin

pol yur éttfad®fatler i‘dickustas carr e fsdladed! edsidyomanit neck

is welded to forma sel fsupporting structure. Since

t eaHodd 112 adars Heovast dedl ddsideof .i t Tey reeslstsrad ial

a confined enclosure defined by the filter supports 3

, dalfdme switthle tdeer iotatenasel amask o2 127d dHhe g Resicil & he

when the respirator is in a storagestate (in a nanner

asedirscUssedad iy espest de thed inst emodidmpts oft 101

the present invention) . The hood 12 is transparent so

that 12 teWeel tR%e38e £ Qug c%?'et wel-g}%ﬂ QO g}e]c%c Iacludes

a ring-shaped el astoneric neck sea a |ower

1eof.. L 1 defi nes -t he peri neter
PR S el R SRS Tl Ehe RokRir gt rood
.the hood 12. Th k | 121 is intende 0 .
B n PG R A CEE T hSar Gk PRSTR i B RS Swetr 6% Headc

enters fylly the hood 12 during the hood
vapour into the hood 12 from the surrounding atmosphere.

Tﬁe hood 12 and neck seal 121 are sized to fit the 5-95tB
percentile range of the population.

As can be seen in Fig. 6, the oro-nasal mask 2 is
located inside the hood 12 and the filter section 1' is
located outside the hood 12. Holes (not shown) are
provided in the hood 12 to permit inhalant and exhalent
to flow between the filter section 1' and the oro-nasal
mask 2 via the inhale valves and exhale valves
respectively. The inhale valve and exhale valves are not
shown in the Fig. 6, but are similar to the inhale valves
6 and exhale valves 7 as discussed with respect to the
first embodiment of the present invention. The hood 12 is
welded to the rear surfaces 32 of the filter sections 3
about the perimeter of these holes. Furthermore, the

hood 12 is welded to the outer edges of the rear surfaces



donni ng procedure, and prevent ingress of e.g. toxic
vapour into the hood 12 fromthe surroundi ng

warooppites e. The hood 12 and neck seal 121 ar ePCT/68A0G003612
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fit the 5-95th percentile range of the popul ation. As

cep be §§§”fi@t€kgsu§porEEe30f90n§§ébeH§SEh% h®od 12 and
| ocated i nside the hood 12 and the filter section 1 '

1 h

POV BCHE R EReCReBa 1200 et Ry anaP ARt and
hal fl b he filt ti 1

The or DRalarPRAgK 3 GFatlHe=PRAFBC0%I VB RRa°EXRaPeot 1o

val ves respectjvely. The inhale valve and exhal e
valYes8ar eThot NakBRASI A3t he EnRgended bt S§FETS MPRar

to the inhale valves 6 and exhal e valves 7 as
dreepssetoni th Ebspwerres' shhedils sprenbodinenslePring
present invention. The hood 12 is welded to the rear
stinéaeces. 32Thé hhentsbt @B seclidas 3 ahoukltihg of elastic
perimeter of these holes. Furthernore, the hood 12 is

vwetdegdst 031 hesout erwedgesnoblbbeiteaeragef ages323af are
the filter supports 3 , to prevent the hood 12 and the

f$£&€£d§80tw99cﬁ exP8hRYchEVEREFaRAE! ot B hahn%%§m£§
of the resSpirator can be seen best in Fig. 8 .

h@égesgrgﬁnasthgtSggﬁdokotﬁ?CHggdtg?hEﬁgpkrg%%E.toThgemain

) reventi ereo
L0885 F3p0 ARSI
pé?%ég?danﬁhgéﬂeié&‘ﬁdh‘éﬁl‘iZ%E‘QXE thE 9 Pk ch 0" A Rent
that back of the wearer's head. The upper strap 131 of
the two main straps 131, 132 extends above the wearer's
ears, and the lower strap 132 of the two main straps 131
132 extends below the wearer's ears, in normal use.

A vertical strap 133 extends in a generally vertical
direction between the two main straps 131, 132 at a
position adjacent a midpoint of the back of the user's
head, in normal use. Additionally, a top strap 134
extends in an arc from two points of the upper main strap
131, over the crown of the wearer's head, in normal use.
The top strap 134 includes a connector 135, allowing it
to be assembled easily.

Each end of the upper main strap 131 is connected to

a respective end of the lower main strap 132 via a

respective one of two plates 136.



use, around the back of the head of the wearer. The
mai n straps 131, 132 are spaced apart, parallel wth
weaoh/oet7her, and generally horizontal, at a poBCT/GBR006/003612
adj acent that back of the wearer's head. The upper
stra 1 e [ r aps 1, 1 e :
abovg %%60§ga§§r3§$§a$§ Elﬁ% E %gm%f §% %£%§g§sfl3 S
e two nain, 1 ends a er'
?%at?ﬂ ho?F gg% %%Pgefgrca agPrgg % V?e 8°FR 336
generally vertlcal direction between the two main
stPapecuded 1g2the &lpbsripeAtadfacent 23 FRapBi AP BE9- ©-
t he back of the user's head, in normal use.
Abdet sepakliyg astppovidag bg4caghenfstha arHoapdategml36
two points of the upper main strap 131, over the crown
5 ohathegweaheib&eslBeadhrbnghowhithusen)dheetiopostiapsl84 the
i ncludes a connector 135, allowing it to be assenbl ed

egsbliasEachagrd20bntihendppeb FRIAest E8PPIBLsi 8 extend.
connected to a respective end of the [ower main strap

182cN] éna BESEﬁ%t h&?n‘)@%r%st!}@lp' §§§3h3§6aAcénﬁ€BtB% 137
seen in Figs. . thé harness 13 is located

D gsaapft?ggd%%gt cgaﬁgceaohhg;wtﬂgagﬁtﬁé!es:

Sécure €r Section

The securi ided b ach af t Liat es
having%g Egﬁnfég gﬁr&ﬁgﬁléﬁg % cgﬁj Qﬁgd%085t|&§§c§n ile
the oro-nasal mask 2 and the two filter supports 3

10 exeBff. OEatheeRaPyfath8 mai n straps 131, 132 has a
connector 137



to facilitate its connection with the plate 136. The
harness 13 is sized to fit the 5-95th percentil e range

wobkowloe27popul ation.Clains : 1 . A respirator, POTGBA0OGHI3612
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a collapsible air guide (2pr3and two filter supports

( h filter support (3) having a first end (35)
ﬁégﬁﬁgibond end (36) opposite to the first end (35) ,

a
the first ends (35) of the filter supports (3) bein

§ oned 8 oisettiera Cohe LRCOAIRRGS Cob) SRS 1460 @ntds (2)
wherein the filter supports (3) are relatively novable

f ro &£99 risitl tRisi swRrorEd Which the air guide (2) is

in a collapsed state, to a second position, in which

the ai reaph del (XD r i suppoat dep) dyedisd at efirst end (35) and
characterised in that in the first position the second

erds@36)d anel at Gcesypdoi paecangidieri agd dxyt hes) |
second position the second ends (36) are further apart

than i nHdhefidisteROST I3ON. 02 thd FESRLF aéL%p@J?@Qr Eji)ngoeing

toclaiml1l , wherein the air guide (2) 1s I'ocated

befyyerny tﬂ'b%efﬂﬂéfé,r &&A?pé)éé&qé 33ngg]e@oér)3%ed_ cg £ neaelasraneir?_ds,

fi'rst position. respirator ac C

or claim . rein the air qguide is resjlient

and is aé%ﬁ?égnﬁg%if%iﬁﬁﬁyS?Qﬁﬁﬁﬁ%wéé#r%ﬁﬁi? atively
col |l apsed state to its dep] oyed state on novenent of
tﬂ@vpﬁﬁfb Igﬂbﬁ%r %;%g”p051tlon, in which the air guide (2)

is in a collapsed state, to a second position, in which
the air guide (2) is in a deployed state,

characterised in that in the first position the
second ends (36) are adjacent to one another and in the
second position the second ends (36) are further apart

than in the first position.

2. A respirator according to claim 1, wherein the air
guide (2) is located between the filter supports (3) when

they are in said first position.

3. A respirator according to claim 1 or claim 2,
wherein the air guide (2) is resilient and is adapted
resiliently to deform from its collapsed state to its

deployed state on movement of the filter supports (3)

from the first position.



fromthe first position.4 . Arespirator according to
claim1l , wherein the air guide (2) is an oro-nasa

WoR®R/04554 A respirator according to claim1l fRCT/B82006/003612
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conprising a hood (12) for 2#itting over the head of a

arer, of the respirator,.whi (12) n e
"t he ft??%trgﬁpgors 8{%3Mgrgpog?%gmaif 8hé689§ €ﬁ& dix
b. A res |rator according.to claim5 , wherein the
hoBtle 193) | 35| 3RaPEA BREMeN?Efe filter supports (3)
when they are in said first position. 7 . A respirator
according to claim5 or claim6 , wherein the hood
(12) includes an el astomeric neck seal (121) adapted
t5.seah mesphdathe meckrding Wweardrinf 1t fertbspi Famprising
8 . Arespirator according to claim1 , further
cennbbalmgza bapnesst{A3) offer skeuhknd tliear gspiceat off the
to the head of a wearer of the respirator, which

h@ées§§a£é§) W8ieanAeekleqd1by thecbhhteteguppothe (3)ter
respirator according to claim8 , wherein the

h%§8§2§tglﬁg I 8¢ egatgd gggm%ggdghqullter supports

en t ey are in said first position.10.
respirator according to claim1l1l , wherein an |nhale
valve (b) is located in one of said filter supports
(3), which inhale va lie n.an_.air i nhal e pat
b8t weeh ﬁeFPFF@F°€5?cFﬁr§&%8 FPIF&? ?uﬁpo”@efffn Y oo
the air guide (2) and is arranged to prevent %lr
péé@,nQSfﬂ@@ﬁpﬁg Reitween the filter supports when they

are in said first position.

7. A respirator according to claim 5 or claim 6,
wherein the hood (12) includes an elastomeric neck seal
(121) adapted to seal around the neck of a wearer of the

respirator.

8. A respirator according to claim 1, further
comprising a harness (13) for securing the respirator to
the head of a wearer of the respirator, which harness

(13) is connected to the filter supports (3).

9. A respirator according to claim 8, wherein the
harness (13) is located between the filter supports (3)

when they are in said first position.



guide (2) to said filter (5) via the air inhale path.
11. A respirator according to claim 10, wherein the

WO ndvaloe27sal ve (6) conprises a disc (61) nount eBCDGB2006/003612
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stalk (62), the stalk (62) 26eing held in an opening
. he il . (3L b - t t . o
(33) LB, LASpLLLESL SUBRGLLAGS)o0U) SURPOL L BLGREA! 8y innal

ext e romthe perrmeter o & openin
P¢ p g
tor accordin rein

.12, Arespir ta clai,m.1 whe n
XRLre V&Y S(3pCPEefocd BAY REaSBofit AN tEdpEoPEORTS (3)/
menber (4) between said filter supports (3), whi

eXhars %&L@ée(YﬁlWﬁe§6ﬂnléﬁsaPP 8xhafé 6§Pﬁl€eﬁﬁégnbetween
the air guide (2) and the atnosphere external to the ,
respiilaeor (ndins saidadgédeto sppeestt (3)r apals Sieg afpogiuide
sai d atnosphere to the air guide (2) via the air

exhal enfatib. at3anfedespl pakorenicedrdpagstiagcifaion the air
wherein the exhale valve (7) conprises a disc (71)

nmguated (o) @oskalik Eddkert e )skakk thé2khibeiingalel dath.
a hole (43) in the central support (4) by support

el ements (73) extending fromthe perineter of the hole
(43) .14. A respirator according to claimi1 , wherein

2390 b LSRGt (I ancR o] Leti S ety che

I'eon, rising two types of

filtration_nedi 15. A .respirat.or rdi ng.to, claim
1nhadr d End B IEIFRGSR0r 165 Wid FSTRES oF @ stalk
inte%rally with each other . 16. A respirataor

r

ad68r di fger 6 taldi o), Bdgele thd f prsepening (33) in the

filter support (3) by support elements (63) extending

from the perimeter of the opening (33).

12. A respirator according to claim 1, wherein an exhale
valve (7) is located in a central support member (4)
between said filter supports (3), which exhale valve (7)
lies in an air exhale path between the air guide (2) and
the atmosphere external to the respirator and is arranged
to prevent air passing from said atmosphere to the air

guide (2) via the air exhale path.

13. A respirator according to claim 12, wherein the
exhale valve (7) comprises a disc (71) mounted on a stalk
(72), the stalk (72) being held in a hole (43) in the
central support (4) by support elements (73) extending

from the perimeter of the hole (43).



ends (35) of the filter supports (3) are joined
together via at least one living hinge (45) . 17. A

W0 e@pionmsor according to claiml1l , wherein thePeT/iGB2@6/003612
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space (9) between the filtes supports (3) when they

are in the first position. 18. A respirator according
to claim1l , wherein the air guide (2) is of silicone
poI ryAmsoprene el asto respi r.ator._ accordi ng,

t& cl afmtE3Hdd< rg'e]?rsdrfd\%ﬁﬁoe & i PGt ig

filter support (3) has a filter (5) mounted thereon, each

filter (5) comprising two types of filtration media.

15. A respirator according to claim 1, wherein the
filter supports (3) are formed integrally with each

other.

16. A respirator according to claim 1, wherein the first
ends (35) of the filter supports (3) are joined together

via at least one living hinge (45).

17. A respirator according to claim 1, wherein there is
a space (9) between the filter supports (3) when they are

in the first position.

18. A respirator according to claim 1, wherein the air

guide (2) is of silicone or polyisoprene elastomer.

19. A respirator according to claim 1 enclosed by

removable external packaging.



