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respirators intended for &ingle energency use.
Summary of the Prior ArRekplikb@bion masks have been
known for many years and haveé been devel oped

BRAKL-OULA b e USRdatidyl itary 10 conflicts, to
ﬁﬁm sol diers agai nst
—C | hazards. These masks .usually
enpl .a r.ubber ,mask section which,.coyers the \
woar &P 5 AR SRR, el A58, URoGEFRY TGP ST o) R CuLar
These masks nust seal effectively around the face of
reRRlrs teesr dntangegh Sote SiRGL on FRESEAFYUS SPapour s
can enter the wearer's respiratory system by routes
Suymptaryt En thieg Brifer Hnt filters. These masks are
‘often cunbersone, expensive, and nust be sized to
t he pddtredisn waaker have beeteknbenpfon demgn years and
effective seal around the periphery 20 of the
h¥ear pees Haeel Jgdieharaieudzinhe fERs ks earie, kidwtary
such. as surgical masks that are used by doctors and

ceHFIE RS, k%'?&@%&d%@pr%%@@%&bnp%bEe%t%.f%%E@&%&EB
contained in their breath. These nasks cover only

a&gﬁngﬁaﬁﬁ%hac%qs%n@ﬁ%i%ﬁ%%ﬁcalh%%zards. These masks

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



25 may be fornmed entirely fromfiltration nmateri al
Simlar masks are used by woodwor kers and

WO 00He#2734ct i on workers etc. to prevent dust FOTGBI066603612
entering their respiratory WO 2007/ 042754

FeaB2006/10030 bt 2 Systieiml dlial stiwde asseld igtovide
that these nasks provide effective seals about the

JHse ANl i ofhdhie Meanfise € oSttt gatydirer.

terrorist attacks, in particular terrorist attacks

| nvoli.ng. Gher Gl s il 00k sals . £ i ol ogl oal and

nucl ear ons, ave ~1ncrease need for

respirators that can be carried asily by the
BRI PUBIS O - e ety HSEL Y T TRAFCBhbvi de
an effective seal about the head of the wearer.

5 higd@airalhes@d AN Taaat and NeokRpkt (GRi) weapons, have
| i ghtwei ght, so 10 that they nay be stored or carried
icomesriashtihe eed Hor sorsprealyrs ofhakecar haycaypbed
Furthernore, it is desirable that these respirators
el e pr ahecerercheablpyblior Sat eenergendveusay katd that
In an attenpt to neet these denmands, respirators 15

- ek A5 AR dongs sdiayeabeen ey ehopedot nthecesdrer.
years. These are designed to assist escape from CBRN

mrl%sa:l'?éb% af atdtengded £onppepl oRgeds §htweight, so

repeat’e use. These respirators need to provide a

1o 53 S o PR SELLOR SOV S ma EBn ot 0y o

pceornstoanr?- nraéae V4 a%gg.uggeglt any time. Furthermore, it is

desirable that these respirators can be produced cheaply,
for sale to a wide market.
In an attempt té meet these demands, respirators

15 called 'escape hoods' have been deveioped 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

20 minutes, to allow escape from a contaminated area. They
generally comprise an oro-nasal mask, for fitting over
the wearer's nose and m@uth, 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

25 protect the wearer's eyes and other facial, head and neck

features, from hazardous chemicals.



general ly conprise an oro-nasal mask, for fitting

over the wearer's nose and nouth, and a hood (wth
neckdam) for fitting over the wearer's head. Air
filters are connected to the oro-nasal mask. The

hood may serve to 25 proteét the wearer's eyes and

ot her facial, head and nec features, from hazardous
chem cals. 3 |International patent application no.

PCT/ GB2004/ 003744 di scl oses one such escape hood-type
respirnatabnalt paospti spsliazhbod and HCTVERRZBLE/003744
oro-nasal mask which is capable of recovering its

" disc1@kkgi Bak §héﬁeegbagbah@@BLﬂ9§édrébpieatékt fiicl temprises
are fitted to two hinged support elenents attached to

a hoo&h?PHagkngQEBﬁg U$e.-nkhg10h9zxRaGELE cABSK bﬁpbﬁlé of
(040

apse state. The support elenents are fol ded
outwardly so.that .t fr nds Lle he 4
recovﬁfﬁﬁgdlgédgflgﬁnF%eggaggo??Oﬁegeﬁégggggkg F%?tgbarﬁ}r
, The col | apsed oro-nasal mask lies in -a dead s
R e N T e
respirator takes a flattened, el ongated shape in
the mgsder BRAPTEtUS€anthé SE6reasPealySfofSudB. AHSRevapPsed
this shape is not ideal for storage on e.g. a
stateutiEhEyshppbr%oe&emynaSp@K§oﬁpld§diPuéﬂﬁrdawnéértbﬁé the
person's novenent. Furthernore, the oro-nasal nask
free k8dBOtopebkipeotected wihhethesadeonbifgtheat isoppoard
may therefore be vulnerable to damage e.g. during

clemehi@nsi-t. s¥MaBEY-cof trhe Laveapken Aeceohdisag t@sanlies in
aspect of the present invention, there is ,
a dead space between the two support elements. Thus, this
respirator takes a flattened, elongatéd 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 configuration, and may

therefore be vulnerable to damage e.g. during transit.

Summary of the Invention

According to an aspect of the present invention, there is

provided:



provided: 4 a respirator, including a collapsible
air guide and two filter supports, each filter
support having a first end and a second end opposite
tothe first end, the first ends of the filter
supports being joined togﬁther by a central support
menber to which said first "ends are hingedly
attached, the second ends being free ends, an exhale
val-ve belng | ocated in a central support nenber
betragen radiod, f iintcaruddupper o1 winischv lex fale graldee aridegwo
in an air exhale path between the air guide and the
Filtedt BRSPReRe, external to the respirator and is
arranged to prevent air passing from said atnosphere

Lo, thh%:ﬂ'terglé' %gao\fslta htaaﬁ o SXhal eRatdhg WelRidhd end

the fiTter sup are relatlvely novabl e from a

posi tian, ich the air guide is in a
Oppos&&@l&ﬁs%%‘ gfan gpa second position, in which the

air guide is |n a depl ed state, wherei.n that. in
The filrst skt icon Wi ‘Sddeid “IRHS e D] okt 4
one another and |n the second position the second
togetérds bar @ fognther] gyaretthaeaen #e MHRh posid iforf.stygnas
Preferably, the air guide is an oro-nasal mask, i.e.
are hdnaesk whitdhobevkr $itches svputch canl$ diositd [ fsree ends,

an exhale valve being located in a central support member
between said filter supports, which exhale valve lies in an
air exhale path between the air guide and the atmosphere
external to the respirator and is arranged to prevent air
passing from said atmosphere to the air guide via the air
exhale path,

wherein the filter supports are relatively movable from a
first position, in which the air guide is in a collapsed
state, to a second position, in which the air guidé is in a
depioyed state,

| wheiein that in the first position the second ends are

adjacent £o one another and in the second position the second

ends are further apart than in the first position.



Preferably, when the air guide is in its depl oyed
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 pégss these outer sides
together, thus forcing the .air guide into a
col | apsed state, rather than allowing it to take its
natural ~shape. In view of this, preferably the air
guide is resiliently deformable so 5 that it may :
rrecoirerakiltys ndteuraalr shapke dig emtdmaliasathemdkhe 1.e. a
filter supports are noved fromthe first position (in
mask WHich idovdrss ithd el lapserbsirdtie). to the second
position, essentially by the air guide springing
IO d b3 NAt Wil shape i Thjsi ad asd Lirent: defgrmahid idbate,
may be provided by the air guide being of silicone
: Ly r ONMBlmy. By-.r ver ] ' Py
it tag{etsogtyé %%%Iu%el e. . The kllet%%ees{dg%%frﬁeéd mtaéﬁq}%e Fixed

utomatically, no user input may

depl.o the air qguide t her. t han vin f_the
to ORI R sHorti i o5 e atond Pod G TS rHcds the
_ depl oynment of the respirator easier and qui cker far
filteme et spditén eyt ise Mitshl Rafed ian i &N eveddP s Fisive
energency situation. The central support spaces the
outerf ixistesendgesherhe g drorsinspdmes adgarauidsy gpgdtiang
these ends of the filter supports apart, when the
colldg=el ends «Qf rishédr |titem spporitrsy drte tadjtacentits amatural
space is maintai ned between the filter supports. The
shapeOl I@psedaigr awHide M fRe-dacated i1t hjs &pace.

resiliently deformable so



Effectively, the filter supports and central support

may provide, in conbination, three walls of an

encl osure that surrounds the air guide. 6

Preferably, the central support is a rectangul ar

plate with the first ends of the filter supports

hi nged to the two oppositéalongest edges of the

plate. Preferably hinging is provided by |iving _

hi nges. A living hinge consists of a thin section of
that Mot efd @l rediseat |y Plastical tdadpe Saviesyatlexi by eyhen the

this flexibility allows the living hinge to connect

FiltPRrdSopdPgether sovdhatiheynd ef ativelysfotat e(abomtich it
the Iiving hinge. Thus, living hinges which extend

D [N o) [ e f.. tr :
S e R A
lurality of smaller living hinges, form.ng a t
by UiRyFbe BTG daiF H O eHENT of L1 HECE Hliged Tot hal 115
_central _support. By using living hinges, manufacture |
resilfenthgdeforabl kifppdids RAdPEentdet R0ppd 12 haydbede being
easier, since e.g. they can be manufactured together
of sikicrs nyt ePliwcepyend | ¢brsigrr ef drablsconemied 1es
each filter support. The filter supports may provide
shapes coketnsa i dali ny Wwhichaddre idpht ensy dre mognteeld to deploy
Preferably, the filter supports are plastic

the diROINUI@QL han@)ehausd Hdaso+ &f ec b t ot adlpports to
wel ded. Preferably, each filter conprises two types

ene SlyTd GRS 1o SUct o8 ULSISL! 1 o0 fooravon
easi E(Qﬁé“&gkgﬁéfl ra éﬁge&ség, which may be wvital when it is
needéd in an emergency situaticn.

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 adjacentf
a space 1s 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 guide.



protection and an activated charcoal filter el enent

for renoving vapour fromair. 7 The activated

charcoal filter elenment may provide a backing to the

HEPA el ement. Preferably, an air path is provided

fromthe filters to the air guide via respective

openings in the filter supports. Preferably, an

i nhal e valve is provided in each of these openings.

Preferably, the inhale valves each conprise a disc
rrefé¢eigi ped by el ausiatk. i Preferatdncuter dilscoe swith

2.5 cmin dianeter and preferably the disc is of

the PN SHILNE Qlhe Sil1CONeupPhe-t Hhal @yl e sy event
air being exhaled to the atnosphere through the

oppogltl[é efSh éDSrtEfe%gae@ y £ ttﬁlee 1%@&@ V%f’%ﬁsﬁﬁffhlnglng is

ylsop ene or i cone.” Preferably, two “or

lL.e val ves_are 05|t| ed one above the ther on .
prov et cbém]rﬂatms%%ﬁme” ceraly " TR ST Var kst
each conprise a disc retalned a central stal k.-
seclt e Qi e Mt ve A PeevenhtP 1 §¢ ]‘d%l aﬁwh]a‘f ety r@rﬁ}tlttele'

at nosphere via the openi ngs in the central support.
this Prlefraidabl ity teHd wenttel Isigpigor thingee dif esxdiaecy apamets

cover on its front surface. In this description, the
togettrermm ' rdmdt’ theyy imdlerided vy memtd hdositdettof laiving

conponent part of the respirator which, in use,
hingd.acesnayay ifuwieny tHiegde 20070424 PCHEE2006( D03 61Ny

8 ' . ' _
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 easiecr, 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 effieiency 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.



wearer's head and the term"rear" is intended to nean
‘the side which, in use, faces toward the wearer's
head. Al so, in this description, the terns

"upwardl y", "downwardly", "above", "bel ow
“horizontal" and 5 "vertical" are intended to define
relative positioning or the nature of conponent
parts of the respirator during nornmal use, i.e. when

the respirator is worn by a person standing straight

The addivvaxd@vwglahead. Hawesrersldrvent mespipmdwirdsaace araiiigng to
to the present invention is not 10 intended to be

the HEPA t8ddo4his or any other orientation. The exhale
val ve cover may define a dead space and nmay serve to

SATURE il 14 g SRR R dghdRy o <

space nay saf eguard
ai nst dynanlc Iea e fron1the exh e val.ves durin
the egfsldr espit &t Kif%e PR TEL 25 v%‘lctoevrer i yoq’CtS'
rigid tube section, which, in conblnatlon W th
Prefecreﬁ%lrym auppdrle BHHA dés BFTUiAGr HERFs plcd-nese

chanber. Preferably the rigid tube section is
openigysr-oxibretiesakg omtteng.niBuls i 11Rs esercagiprise a disc

respiratory cycle, when the 20 wearer inhales, air
retaipasSés fa aardthe lextterinal dtnwSplerle; thdrdivgh thé .5 cm in -

filters, then through the inhale valves to the

diamdtRSd e DipAdTe raiy1 guitde and: tiherofd Bl dihepearercs
| ungs. Then, when the wearer exhales, hot, noist air

Slllc%ma' %ebﬁﬁﬂa%éﬂl%fﬁeéo%ﬁ%%ﬂﬂ“éﬂ neald GUifeq herne
5 through the exhal e val ves and the dead space '
atmos h%%%d%%reﬁgh the filters.

Preferabiy, the exhale valves are of polyiseprene or
silicene. Preferably, twc 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 exﬁale valve cover
on its front surface. In this descripticn, the term "front"

is intended to mean the side of a component part of the

respirator which, in use, faces away from the



the exhal e valve cover, to the external atnosphere.
WD 2007/ 042754 PCT/ GB2006/ 003612 9 The respirator
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wearer. The hood may be cdnnected to the .filter
seppert's, habd gwidléheortdrhaleand/iqr iethaleqg & \gﬁéan the

Preferably, when the support elenents.are in the

biust wR®shl i OR, uske hoedd $RAGKED He LS SN Qaure

provided by the filter supports anf t he pentrﬁl Hood

ort :af ar :he action of openin &
%gﬁgés&?hgﬁist?F%?%§€EE%§¥S%%§ ﬁﬁﬁé;#raﬁ*?#h%ﬁ? rst

L] o,th secqnd position, ereupon the air
PHRHREIZrr of BHOYE" aut Bdereal [HOTHRG e and
respirator may he placed in a state ready for use
qﬁ?ng9agnda§§sPP§?n@ﬁﬂstPsde§éﬁ?|é@ﬂaﬁﬁye positioning oxr
advant ageous if the respirator is used in an .
ehergeheye spfuapmpanesinperitamedi dhe wsepéfatbe during
respirator may be vital. 15 Preferably, the hood is
pProaituse) exi bl ewhehethal retpatracan be wekeedyt 8 person
occupy a small volune. Ideally the hood is of

seamding sbishghtowidBsaalbaeli Beaagai AskeFBRN +he
agents and toxic industrial materials. Preferably the

roost 5t Of HbHrathyuLst Eﬁeeﬁkeeénksjg}@g%ﬂﬁ hoﬂgmsgh

so 20 that it fornms™a self sUpportin : rﬁc gre

IEon @ 0 44 OG0B 0Ly DE PR BRE. L1 Rt s
hOOd'ﬂ§§«¥§ﬂgie valve cover 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, tc the external atmosphere,



high Iight transmssibility so that a wearer nmay see
through at |east a part of the hood clearly. Al so,

w0 2éma2Bahood preferably exhibits good resi st aIEGBI06/003612
scratching and abrasi on. 9WO 2007/ 042754

PCT/ GBpR06/ orlgueﬁf afifrakle/ a tHbdhorsk hest@ithg over

elastonerlc eck seal Preferably, the elastonerlc
al p/d a bapd th
Eﬁ P@ aOf‘rcl ng. a?%‘sr i ng hoJOdsS*raﬁ{gund a cent r&lrl ﬁé ©
|n t he hood, .through mh h a ar.er
TANEER SHOPRSSE & ST R o

the wearer once the mearer s head enters fuIIy the
vRdFe sdur iBig fefe dahni e hridte AHRRO B S LupHys tiee in the
hood and neck seal provide appropriate fit and

5 féewtoppstiditdre Slgsthoqericenadied ahyetha ceepleosiere
popul ati on. Thus, the circunference of the. ring, when

pﬂ@&ﬁﬁk@me@-abmwtfiﬂ&BnMﬂnpﬁdﬁtsmaﬂd ey eeniatal tgupport.
UK shirt collar size of 15 to 18 inches. To achi eve

PlrRirsr aB6T, erafd Yactiveh boh e st rgiehéed acdengs hthe
which is at least four tines its unstretched | ength.

fﬁtp&efs%rp%@%s the fd-ng dedi ne byi tde SbasEDSRIES the

has a dianeter of about 7.5 cm en the band

' 3 DR ity WLALLEAD PEETEL AN d8CLEaaEp1or ey
190 asﬁg) QO%fygﬁtmg@g;n;ﬁegﬁg,sgfﬁtg@frggg%éepis\ggg % a
state ready for use quickly and easily. This is
particularly advantageous if the respirator is used in an
emergency situation, since immediate use of the
resplrator may be vital.

15 Preferably, fhe 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
20 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

25 hood preferably exhibits good resistance to scratching

and abrasion.



20 a one-size fits all respirator may be provided.
This may help to reduce manufacturing costs, since

WO 2047/043750t  necessary to produce respirators REfT/GB2006/003612
different sizes. Preferablty, in use, the ring of the

neck P%%%Jaibtlé,ﬁt GrRs eldbAnaiNthil he IRaied r Sc Neskk i deal .

order to prev 25 ingress of toxic vapour and .

articul.ate . nmatter | I

RS aty Be b ea s b D SSEbhee e Hand of
PCT/ (GB20Q6/ 003612 11_the, neck seal frgm direct
edGFARETAG SR URF I S UK d5HeD Y r ef e abty? The
peri phery of the air guide seals to the wearer's
sgeeunthias qentgas hhe i Hhehend ddkerjest s7tchd |
noi st exhaled air into the hood, which could create

5 weegginig HEeel mempiarator Hwy heogr cviidied gk hsgals around
harness for securing it to the wearer's head. Like
thize rkedd of prtef ersaddeyr tdnee hdimaess tar S$ Zegad cefifers
the 5-95th 10 percentile range of the popul ation. To
RANewad Movd g iMAres demyitnststedirone or nore
straps, preferably elastic straps, which may have
ends ﬁﬂaﬁ%dra&fﬂaﬁ% Hda dihal&cyvalyes pRosefgaably,
two main straps are provided which extend, in nornal
use, _ar.oynd t.he Kk 0f = trh :
B e e R S e RS S atr's, BefReanEiAg, T

extend € wear er ears,

ext endi n V, ' . .
10 of(t e po J%g%féépe ggfrtﬁeegffcué)gégﬂgglgf the ring,

when positioned about the wearer's neck, may equate to a
UK shirt collar size of 15 to 18 incheé. To achieve
this, preferably, the band can stretch to a length which
is at least four times its unstretched length.

15 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

20 a one-size fits all respirator may be provided. This may
help to reduce manufacturing costs, sincevit 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

25 ingress of toxic vapour and particulate matter from the

external atmosphere. A shield may be provided to protect



one or nore straps extend between the two main straps
in a generally vertical direction. Preferably a

WO 2047Ep74Ss  al so pr ovi ded which extends over PII/GBRO0FI003612
of the 20 wearer's head. The harness may maintain the

theS Rl Woa1 Fhd MR dddantiitadiead, by maqgiud |y

supﬁorted manner, allow ng the wearer to nove
Wi, t t risk of the hood- slipping. Preferably, when
Sp%gs%%Splrator is stored, the 25 harness is al so

packed, ood and .t he ai ui de,
packsdegiilhilie U000 SNG4t G 48 Wiae seas to
defi ned by the central support and the fllter

- theppeare T iF tHReq i r sihiosii 118‘;}31;)%&& @I?ﬁﬁ%n"ﬁo%%lakage

: and air guide etc. into the space defined by the
5 odeitatal Teupporaxhabed heitiinky tise digpbr téhiehifeuld
first position, the exterior of the respirator inits

SteartageE Rfqirey aybe entirely defined by the filter
supports and filters. Thus, the respirator may take

a neathand GOIRAcdr shay eod oprstdegevitin 4 hearsess afer
state, the central support and filter supports 10 act

23 ahig) a5 1y e oot And Rédg gui Bex®t€he hood,

protectlng them from damage e.g. during transit of

N L I i

10 pzeer%ge%sqe::; ojggq Storfdthg SEO8EPIOXI M by t8h£§$e“§ﬁ£s, the
harness may consist of one or more straps, preferably
elastic straps, which may have ends fixed adjacent the
inhale wvalves. Préferably, two main straps are provided
whichrextend, in normal use, around the back of the head

15 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

20 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

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



15 conpartnment of a car). Since the respirator
according to this invention is generally intended

woO fooro4isagl e use in an energency situation, iECT/GBI06/003612
consi dered necessary that1zhe hood and air guide

et shoul.d be re kab I nto the .20 e

fef h?e&rﬁ;%ecéfﬁafﬁﬁedsg’rypo%r}}e é;lr%’&%]ael %ﬂﬁéﬁ?@ and the

supports in the first position, after use. '

Ve RIIRRSE s i T it GFAHA"a nul ti - use

respirator could be designed using the sang

pri n&ywplreskimastidra dpachand gliapitdaistGui Hetankhe

hood etc. in an enclosure 25 provided by filter

spueordest inasl dgs dridebiiars mudA0GHD42VS54E1 Lter

PCT/ GB2006/ 003612 13 Preferably, when in the storage
5 subiortd e dHes@iadtopdsiplacediia exterimt of the

packagi ng which may be easily renoved when the

TRIRIFA 1S {1t RE ISRt stE] eiAPINe diveieXigradfined

packagi ng i s shower-proof. 5 Preferably the externa

AN U, OIS 10 e |5 AEK WML Bt rocor
SRR TR 0 LB SE DV LALLM e

drawings," in 10 which: Fig. 1 is an exp]oded view
TR IR sHiataror- e Ui Ryt THREFT 13t ehbolff heftPRPT E

the present invention; '

10 act as shields for the hood and air guide etc.,

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

15 compartment of a car).

Since the respirator according to this inventioﬁ 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
20 enclosure defined by the central support and the filter
supports in the first position, after use. WNevertheless,
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

25 provided by filter supports, as described herein.



Fig. 2 is afront view of the respirator of Fig. 1,
wWith the oro-nasal mask in a deployed state; 15 Fig.

wo 2807/@2maback view of the respirator of Fig. PCT/oB206/003612
the oro-nasal mask in a deployed state; Fig. 4 is a

top ¥iewobpile ARl i Undfisddigel stad h difee
oro-nasal "maskK 'in a storage position; Fig. 5is a top
view of the respiratar_ of Fig. -1, i :
ISPEIFAERE A RATR d‘ébleoxytee satlatpe%c‘%%%ﬂ% ‘{@ecgl may be
transparent oblique view of a respirator,_ including
A RAY] TR & ch ATTRIS £ 1o TRA T o L% Secihd oee
enbodi nent of - the present invention; Fig. 7 shows.the
Brederebily ,oft hehe¥eama hiAcioimy 1s Ahgreyyproot.
2007/ 042754 PCT/ GB2006/ 003612 14 Fig. 8 shows the

5 Prafeesdlgnitheofesttternab packaging 1F PCHRSRHPPIYy. D-9-
shows the hood and harness only of the respirator of
iE 12615 WRairaid e b Deseid Ptiarkids | ter section 1 and
a col | apsible oro-nasal mask 2 of a respirator

Bﬁ:‘i‘é@"ﬂié&%ﬂi@iﬁ.éﬂ@ﬁ e oskaRivigof the present
_ OWn T n FI gs. 0 5. The filter
oL PSSR (8t supeorir e eoe s oo
Jggggféééswith reference to the accompanying drawings;” in
10 which:
Fig. 1 is an exploded view of a respirator according
to a first embodiment of the present inventiomn;
Fig. 2 is a front view of the respirator of Fig. 1,
with the oro-nasal mask in a deployed state;
15 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,
20 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, acceording to
a second embodiment of the present invention;

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

2?5 6;



resiliently deformable. The filter support elenments 3
provi de generally rectangular sockets 31 in which
wo Weneespondi ngly shaped filters 5 are nount ag&r/dB®06/003612
sockets 31 are forned on ishe 15 front si de of each
filter supports 3. rear sid ch filter
suppbifs 3 FLOWS d%’r?e mPEsg f° Yeé’rf gﬁ}ef dceep R tay OF
wal I's 21 of the oro-nasal mask 2 define an inner
Figgi & 22%f the oro-nasal mask 2 within which a
wearer's 20 nostrils and nouth are | ocated, in use.
The Walgl.s R Ehafwg Hhaorhmamsald reskes aranlgpmdutied in
order to provide a close fit, and preferably to
rpeQiirde cax SFalrivg t g the wearer's face (in
particular the wearer's nose and chin). A circul ar

5 pepenild Bdds-ipidded in each filter 25 support, to
alTow aiT 1o pass through each filter support, from

t he Y 5 t r
2007?‘0?@‘3&% %’g‘%%i%{)el/ oatorgiefg%%loa e Wloinaeal mask
alve 6 1S. vided in each circ
Eggh | ﬁﬁflpé‘lﬂ? Ve T Perits 5P o pas 8&5‘%&%@1{1%%: of the
respectlve filter 5 tqQ the oro-nasal S ro
PEREBaFr ARt Sy SO THHEE 1 T} HED hmocTte élgfter
di rection. Each inhale valve 6 conprises a disc

segfion 4 SOUREE T WStHEI KSR SURRIC S af K262 liﬂsnged to

held in the centre of the respective opening 33 by
10 asgppdrelelsepgust 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

15 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
20 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 i1s provided in each filter
25 support, to allow air to pass through each filter

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



63 extending radially fromthe centre to the
perinmeter of the openings 33. Each disks 61 is

wo 2bomated on the rear 10 side of the respecti P& TICHEOE/H03612
el ement 63. Annular lips 4 protrude rearward from

m%%% hear nnS 5%%3%§€%aﬁg d iild rdyﬂagawf%:%aéH“EMEEular

circu erences t he t circular openi ngs 33.

OPRARE 18 e o L B Phe B I, T By £rom
the FoSRRCHIEY FE 6. ndalt i 7 A (2 Lhrough

supports 3 and to provide a sealed path for air
thassiingulpsmepeding 33s Bt Mg e ther enRassitask
2. 20 Two circul ar openings 43 are provided in the

5 ddemrttdbn.suppott ihhad alvadweniqd domnmpasse s romige 61 that
oro-nasal mask 2 to the atnosphere external to the

isespuhatar cohmougha lithes2 cemadt =uaipay t624.i Arhebdhaire the
valve 7 is provided in each circular opening 43. The

cexhake o\fa|t!‘1%5 re NI tv@idpditi ndp IRy fSRIBINE elements
oro-nasal mask 2, through the circular openings 33,

6?08?“%22%? %%ﬁll Adoerosset>" fép%ppzﬁ LRI of
7

RBURPBH L o eral Eor3 Akt Seiﬁ% opaled. ity Uy wer

centre of the respective o e upport

10 s$fi@nei Ehes TGRS IHHEATY TIPS Tontr e to 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 filtexrs 5 into the
oro—nasal mask 2.

20 Twe 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 oroc-nasal mask 2, through the circular

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



5 perinmeter of the opening 43. However, unlike the
di sks 61 of the inhale valves 6, each disk 71 is

wo 2o0eRked on the front side of the respecti veCcIuEnd/003612
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elements 73. It is this i fferent positioning of the

' ; h | ts .63, 73
OhE65108, o1 H LB vo b IR RO P TR 00, P o
ziﬂyﬁa%eié2§k%é%%df%%ﬁ%f%%kﬁéé%é Ao s s (e 45 held

¢central support 4, around the circunferences of the
R/otéfﬁr EBRALSopdnitigs TEBPAT IS openimg 2B by support
provided at the front end of the oro-nasal nask 2.
Fhenehtsofl 3t bixs cogémiong a2y afliltys fover thet lveoftneheo the
annul ar lips 44 of the central support to secure. the
pepimaasal ofeske2 cpentiheg 3.t eHowerper,t ©nd jaRd the disks
provide a sealed path for air passing fromthe inner

EEObENLRE 1HBaZ8 @L0vRASH, MRK Aikk the %Xﬁ%hﬁ@ed on the
at nosphere via the exhal é val ves 7. The central

§H@99r§1ée'éfatﬁécg%%g%E% a%%k?@r hel%%%%ﬁ t? 'degt is

edges 41, 42 exten verti cal rst

3 th
Ba st ECLEREr B S g o P ohy s fucti 1 54855 nge;iatlve
S ds 36 _of _the filt orts
5&? 5577 54B9EH PEFTEEB008P007¢1 Ehaty matkeeh Chde valves

opposite to the first ends 35, are free ends.
appropriate for air 1ntake and air expulsion

respectively.

Annular lips 44 protrude rearward from the rear
surface 45 of fhe 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 fhe
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,



The filter supports 3 can each rotate, about the
respective hinges 45, relative to the central support

woO %0704km filter supports 3, the living hi ngedacRU6/003612
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the 5 central support 4, sme made froma single

ulding. An exhale valve gover 8 is fitted to the
PRIKE! 285, oBoS D eovabue oouer Bl tied ko the

hal e_val ve cover 8 has a hal f-tube shape. The half
Fﬁsefrétﬁapé%aorgﬁ Pt §aPogachd m@Labey iadooerthat its
bottom end 82, such 10 that, in conbination with the
EPSRECEGFEabONOESt KB, eeﬁatéWes&ppahE &enittr 30r exipgtest 4.
an air channel that, in wuse, directs air that is
Bhpefliedetr suppbetsesSpi LakON i vivigahihgeexhadl anltnes
7, downwardly. Furthernore, the exhale valve cover 8

péﬁvkgesSapgaaa gpageesWhheh %@oﬁaéegaﬁgd% Q18 hg .
dynam c | eakage fromthe exhale valves™ 7 during use

The r ot .S isN
0°aperaase, gaeyd bRgky(poL e toainS ﬁ%#ro%t

head_of
18507, 401 a6 m sy Seeb ot BRbpREc 4o ToRoRunagal er

€ protec n—f or

CBRN ar ds 00d h hol e at one end through

%%V%ﬁ %sm%ap%rf pﬁ%ﬁdsﬁﬁ9eentghetﬁé lhobybeThE kapered
surrounded by a ring of elastonmeric materi al

%ﬁl%ﬁs PPRVER@sE %%Ekl§e@Pen25tTh§Srb@ﬁtpmt@ndaBQG such

has a harness (not shown in Figs. 1 to 5) conprising

Bt urbni egmbinat hen owkthcthanfisont surface of the

central support 4, it provides an air channel that, in
uée, 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 respiratorralso has a harness (not shown in

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



WO 2007/ 042754 PCT/ GB2006/ 003612 18 whi ch may extend
around the hood to prevent the hood and oro-nasa

WO 20®8d42fszom sl i ppi ng in use. Although the hoodancBioh&003612

10

15

20

25

harness of this first enmdi nent are not shown in

| 0 0 hay ness. _na e .the sa
gilp gglhmilqagr e?%t e&ht&: aﬁ:é) g‘%lcgnn%‘eh i‘r%oe(%snc QREGISR e & 8¢ and
W th respect &8 he second enbodi ment (and as shown
BrorPgSals Mg Y0)TroR GSLPRLAS a3 how ¢ he

respirator in a deployed state, i.e. a state ready
f or - ude thrg@dy éhe Hogd anschdbe herneaopiitév offited
respirator in a storage state. In this storage state,
enbodinends alrenmsic 2hiosincdln &@sed fIr dm i8,s theathoeal and
shape. The free ends 36 of the filter supports 3 are
hdjraesst mhg bee throtshale sUchittidtart he ey od aees

32 of the filter supports 3 have generally paralle

A5rpkaBesi skiskRids pRAS WAth thedddt &o HRP UL
press the walls of the oro-nasal mask 2, forcing the

i h | o
ShBonanght MBAK & Bheuhne Coilansed fape. |0

combi nat 1 on, ter supports t he

central _support, 4 _previde three_ wal.ls of an

ool oELaB PRl b Anll B8 Il el Sl A 5 depgoved
sg 2 i,s located, O her canponents of the res‘:ﬁi&gator

% Be Lt6red PhAtRer8ACN0LGT e VS osuc RS YETe d 4 shows

(not shown) and the harness (not shown). Like Fig. 4, .
i §OP5VAPY00shEWS FeEpprRitow dn ghetorage state. In this

storage state, the oro-nasal mask 2 is collapsed from its
natural shape. Thé 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. In 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. In 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



respirator. However, in Fig. 5, the oro-nasal mask 2
is 25 in a deployed state, ready for use.

wo Xbfirgtsavel y, the filter supports 3 have rot amd;B2006/003612
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about their respective WX92007/ 042754

[ GB20Q6/ 003612 19 .hinges, fromt osj tians
g%%g%i’n%%ioﬂ‘. 352‘.9 RE S m%é‘rbftﬁtc-ﬁ'e 4] (e free
supports 3 have mpved further aspart, all owi ng the
BPBSn a8 P e Fild & SBMBoAhs) 3 i davrd FlHether
depl oyed state (its natural shape) due to 5 it being
PBrFed oflleading die prfehesrdb e skatlerticales sersucondy
enbodi ment of a respirator according to the present
Epyéngi dntios tdkeowleplnyEigestatd o i%s FaguGlshdvepd)hedue to
respirator, which includes a filter section 1', an

btobsangl foRfled? o Head ibArand R Rankese miekdial.
Parts of the respirator of the second enbodi nent that

have AhgesaRE GRMBIAMHANIIW dldsn G ; |
functionality as parts of the ressg):lr atorr gfcciohredJTrﬁ si_io the

sragth ol bave choah Bugh Lie 19T ety

ers. ilter sec i'dentical to

the 15.1il ti 1 of ,the fi , di , .
exgep l?grgfrﬁ]é‘%%éxhgﬁ%eﬁ?%P&éa ng%%’l%g’?%ﬂlqrfﬁes a filter

seciion i which has a_ different shape. The front
FACEI8B bf rt RPs CeNTRRE M alpek dovér h@ochd? @iglicatharness

si de edges 84, which allow | arger exhale valves (not
ShownFarbsbefusbe imesphgatespiofatde. s2EoTide dnodlit®nt
of " the respirator can be seen best in
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 fhe
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



Fig. 7. The hood 12 is of thin polyurethane materia
that can be folded easily, and is welded to forma

WO W€&lid42753upporting structure. Since the hood I meB20b&003612
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folded easily, it may be2stored in a confined

= S ef 29 by LLtet.supparts 3, along.,
Rt b of o OEEF “Baoti bt hky FhehaPRESS L 55 \ingn First
the respirator,.is in a storage WD 2007/ 042754 )

P CESBEE bBa5kS PRadehki caTERCRORMnner sy Mrscddsda
wWith respect to the first enbodinent of the present
FRRRPRIBAYT TRethBbda1vepsert marsparehhroggbhat -a

wearer may see through it. The hood 12 includes a

ri ng-Eiapeeo@| k3t dnelirdeneskribgsehbpadlelattameader neck
end thereof. The neck seal 121 defines the perineter

@fah hol g 422athowaghentli thetbes. weaner nscheadanmmy 21
enter the hood 12. The neck seal 121 is intended to

depines ot pei MEAEET o Hekkiangent Bﬁro\ﬁ?ﬁr ghignhead
enters fully the hood 12 during the hood 10 donni ng

#Hé%é%hgfheéﬁmhéweéﬁﬁériQﬂéeﬁéogflfzg'Tﬁgxhgﬁgygggﬂr12l

into the hood 12" fromthe surroundi ng atnosp

The d Kk | 121 are sized to fit _the

‘%?9étﬂ 6%%8%ﬁt?$§fr%%§§n%f ?%ewﬁ%ﬁﬁfa?i3ﬁFLA§n8§ntB@

seen in Fig..6, the oro-npasal mask 2 is_ 15 | ocated

W%ﬁﬁ%ﬁa%iﬂé%ﬂxﬁpﬁﬁrﬁngu}ﬂ% ?@?t%?oge%%iGHringi§he hood
ocated outside the hood 12. Holes (not shown) are

W%&#%%W%@P@P%‘f%@t MRgrenal aht eagd toxic

exhal ent
vapour into the hood 12 from the surrounding atmosphere.

The hood 12 and neck seal 121 are sized to fit the 5-95%
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 wvalves 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 theée holes. Furthermore, the

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



. to flow between the filter section 1' and the
or o- nasal mask 2 via the inhale val ves and exhal e

WO 2063/042%5420 respectively. The inhal e val ve andaxdBioes/003612
val ves are not shown in the Fig. 6, but are simlar

320 ¢ Hlenhgly e\@ls\{g_:?o@cény edal vy esd ﬁ?ﬁ)d osz and

i scussed With respect to the first enbodi me

he present invention., The hood 12.is | ded to the
tha AR e BTt e 1Y corr et i S 26 about
the perineter of these holes. Furthernore, the haqod .
12 | $hfeldeda® the dutldie ela@?é&!at%ec%a?es%ﬁ%g%%st in
WD 2007/ 042754 PCT/ GB2006/ 003612 21 32 of the filter
Figppdr-t s The tamgrasent3 the Hgnrnded diel sedere | ther
section 1' being | evered apart. The harness 13 of the

5 resgpdinadtcar tearthee wearebesthead, Brpvéhtife Hhipebsg
13 is intended to secure the 5 respirator to the

tWealef .S ITerd haprventi Noisdipiaa ghefeoity The elastic
harness 13 includes a plurality of elastic straps

sE3hplk34.31Twe mai frygd agd i Std AP IddnadB2A R e 132 are
provi ded, which extend one above the other, in normnal

. aroungd .t he f 19999 t arer .
P#E’?”r% d%()ﬁ g t“'(ri’la“}|c()!sill 1&??«%&@ ZOljgiFEa spac eﬁ{%pcgt?%gf’p a?rgl rllae-%}gal
wi th each her. nd eral | hotri,zontal ., at a .
w351 AN A 1 AR (e e a2 kS headihe main
The upper, strap 131 of the two main s s 131, 132

10 sgxe@fdd Hbove RFweihared ararts:, SRR LT | B 1T

132 of the two main straps 131 o .
other, and generally horizontal, at a position adjacent

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
15 132 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

20 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

25 a respective end of the lower main strap 132 via a

respective one of two plates 136.



15 132 extends below the wearer's ears, in nornal
use. A vertical strap 133 extends in a generally

woO 261/042¢:al  direction between the two nain st mraISGBRL6/003612
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132 at a position adjacemﬁ a.n1dpoint of the back of

St ol PRSI ar Por b pate Fhete

upper main strap 131, over t he crown of the arer' 3
1RSSRl LR IO ¢ o AR F TP 1T RUree 136
connector 135, allowing it to be assenbled easily,
iFacie@mebfta Hbaippdit aini Teetiap 1'31 4% %b??ﬁ’éc-‘tlédg%% 3
25 a respective end of the lower nmain strap 132 via a
Thes pectiniemones gfrdwiodepl diesed@36. oNRIRO O D42V Bes 136
PCT/ GB2006/ 003612 22 As can be seen in Figs. 6 and

nvitde hafdiesst 3B tdisrodgic alietth nsdidpo il ek ldns of the
Each of the two plates 136 is secured to the filter

A8 Show dde Rigs Hi1tdhes B i Sxtend.
provﬁ%gg'gyheach of the two plates 1365 having a

ohe 3P tf‘rt‘%}(‘éqgn%c{lh&g@ d poy tians, ch,oﬁlli‘t?ctor 137

oro nasal 1ter supports 3

ext nd of the ymain str as a
R e 1% qapieetins v Al s Gt hSt ne

pl ate 136. The harness 13 is suedtoﬂ%h& 1
per cafg INAITRE T ahgel DS HERA peputLl i e Rerlentile

range of the population.
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CLAIMS: 1. Arespirator, including a collapsible air
guide and two filter supports, each filter support
having a first end and a second end 5 opposite to '
the first end, the first ends of the filter supports
craTi€LnNg joined together by a central support menmber to
———"MMTchdsaig fLrst ends are hingedly attached, the
second_en ei ngds % EN
1. TBoatertTAa centririsgnar rolb BERaLr Botugan sardt o
filtfllter sug orts, which exhale valve lies in an air
~t@khalePpatn’ bet ween the air guide and the atnosphere
external to the resgirator and i s arranged to
peevenflatfrpassPAg f P8B4 @ AtRSSpRBFe2ES Eheegppd end
guide via the air exhale path, 15 wherein the filter
opposmppotbstaeefiesatEvéby novable from a first
position, in which the air guide is in a coll apsed
stakeritpracfesond posi fidneri suphbchst heiagr Jguhdd
is in a deployed state, wherein that in the first
togePASkt LON,t Rensegondugpdscament4® adj anenh taidn€irst
anothef and in the second position the second ends

endsaggefHEbggalgng aEH@B,iEh%h%e%hhﬁteﬁgéibeﬁg f2eePends,
pi rator a _

r espi cording to claim1, wherein the air

ey SaPaLo 85 RS B TE PSP A568l froR, Sgqroet - sthB0=t
member between said filter supports, which exhale valve lies
in an air exhale path between the air guide and.the
atmosphere external to the respirator and is arranged to
prevent air passing from said atmosphere to the airrguide
via the air exhale path,

. wherein the filter supports are relatively movable from
a first position, in which the air guide is in a collapsed
state, to é second position, in which the air guidé is in a
deplcyed state,

wherein that in the first'position the second ends are

adjacent to one another and in the second position the

second ends are further apart than in the first position.

2. A respirator according to claim 1, wherein the air
guide is located between the filter supports when they are

in said first position.
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3. Arespirator according to claim1 or claim 2,
wherein the air. guide is resilient and is adapted
resiliently to deformframits collapsed state to
its deployed state on novenent of the filter
3. shppespsraromahecfiiny postiedm. 1504, chaiespirabprelin
according to claim1, wherein the air guide is an
the 0L©-gasaé Maskesdlidéntespdratondapteddirngildecktayntd
further conprising a 10 hood for fitting over the

defobgad-of §t§5@6§1a?£e8h§taﬁésﬁbr@Egrdeﬁm598dhggdt580n
connected to the filter supports or to the air

movmgﬁngeof th@‘ﬁﬁge%EaggégegEgrgkgﬁ Eﬁeckékgk5po§@€£8hn

hood ocat etween the filter Supports
when they are in said first position. 7. A
respirator according to claim5 or claim®6, wherein
t he hood includes an el astoneri c neck. seal agggted to
4. sBaFespbraFeundCrRECHBEKTEf Ca2hBarer "BF TERE atr
respirator. 8. Arespirator. according to claiml,
guidBuither coaprésihgmaskharness for securing the
respirator to the head of a wearer of the
_respirator, which harness is connected to the filter
25 supports. 25 9. Arespirator according to claim
5. 8a %SF@EQt&BeaBabﬂﬁﬁﬁg ts Logaked Between theptiktier a

supports when they are in said first position.
hood for fitting over the head of a wearer of the

respirator, which hood is connected to the filter supports

or to the air guide.

6. A respirator according to claim 5, wherein the hood 1is
located between the filter supports when they are in said

first position.

7. A respirator according to claim 5 or claim 6, wherein
the hood includes an elastomeric neck seal adapted to seal

around the neck of a wearer of the respirator.

8. A respirator.according-to claim 1, further comprising a
narness for securing the respirator to the head of a wearer
of the respirator, which harness is connected to the filter

supports.
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5 10. A respirator according to claim1, wherein an
inhale valve is located in one of said filter
supports, which inhale valsve lies in an air inhale
path between a filter in said filter support and the
9. ahrrgspiesand iscardangedot olapmedenwhareipatkéngarness
fromthe air guide to said filter via 10 the air

is 160hele Pathecdlend resperaboppaeesr dheg thegl aren 10, said
wherein the inhale valve conprises a disc nounted on

: firs?iﬁégi%iOﬁhe stalk being held in an opening in the

er support by support elenents 15 extending from

the perineter of the opening. 12. A respirator

according to any one of the preceding clains,

wherei n the exhal e val ve conpri.ses a isc.nnuntedhoT
10. AstafRivtherstaFRIBeMAgtRefdaitl ar hBlETPH"t AR TH7e"¢

central 20 support by support el enments extending from
valve hes peptakedr 1of onehefheped f31tarr éyprpatsr which

according to claim1, wherein each filter support
inhabasvalfél Leesmbuntedat heivbaleeaehhf betwpepsa filter in

conprising two types of filtration nmedia. 26 14. A
saidl espteat gnppeeor dhagche eliai puldewaerdeiin theafigktiero

supports are fornmed integrally wwth each other. 15. A
prevéﬁ@péiét?£s§§ﬁ?rgkeﬂ tQeChai-myligwhepesAibhe i licest %ia

ends of the filter supports are joined together via

at | east oggthiving hi nge. 16. A respirator

o

. le .. . ] ;
the actor |%g t aim1, wherein there is a

11. A respirator according to claim 10, wherein the inhale

valve comprises a disc mounted on a stalk, the stalk being

"held in an opening in the filter support by support elements

extending from the perimeter of the opening.

12. A respirator according to any one of the preceding
claims, wherein the exhale valve comprises a disc mounted on
a stalk, the stalk being held in a hole in the central
support by support elements extending from the perimeter of

the hole.

13. A respirator according to claim . 1l, wherein each filter
support has a filter mounted thereon, each filter

comprising two types of filtration media.
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space between the filter supports when they are in

the first 10 position. 17. A respirator according to

claiml, wherein the air Xide is of silicone or

pol yi soprene el astonmer. 15 18. A respirator according’
14. td ckapiritenchoseddbypyr énovadblie lexwaerghinpidkadginger

19. A respirator substantially as herein described
suppWrth atef epenca tatagdzasy Wiust ratedoicheki.gs. 1 to 5

or Figs. 6 20 to 9 of the acconpanying draw ngs.

15. A respirator according to claim 1, wherein
ends of the filter supports are Jjoined together

one living hinge.

16. A respirator according to claim 1, wherein

space between the filter supports when they are

pcesition.

. 17. A respirator according to claim 1, wherein

guide is of silicone or polyisoprene slastomer.

18. A respirator according to claim 1 enclosed

external packaging.

the first

via at leaét

there is a

in the first

the air

by removable

19. A respirator substantially as herein described with

reference to and as illustrated in Figs. 1 to 5

to 9 of the accompanying drawings.

or Figs. 6



