FI LTRATI ON MASK BACKGROUND OF THE | NVENTI ON FI ELD OF
THE | NVENTI ON The present invention relates to a

wo poovoatiBon mask, such as an energency hood. SeOTaB008/003320
the Prior Art Filtration masks have been known for

many years, and their c [ t 10 ends on their
i ntended use. Sinple fi stuch as
surgi cal masks that are used by doctors or surgeons,

in order to protect patients fromgerns contained in

t hRACKGRQUNID OF (THE ENTE@Nwear er' s nose and nout h.

ThHEZERR OB cTHE  FNVENEIONe|y fromfiltration material .
5Simlar masks are used by wood workers and

construction workers etc, to prevent dust particles

entering their respiratory systens. Mre conpl ex

filtratTion phsksnhavevbeeiodevel aped parsi cul arhyibarmask,

use in mlitary conflicts, to provide protection for

e.guc§cggi@ﬁseﬁgg?@§&ycn§gagal or biol ogi cal hazards.
These masks are often known as respirators, and

usual Iy enpl oy a rubber nmask section which covers the
wearer's face, and acts as a housing for

10 Summary of the Prior Art

Filtration masks have been known for many years,vand

their configuratioh depends on their intended use.
Simple filtration masks, such as surgical masks that are
15 used by doctors or surgeons, in order to protect patients
from germs contained in their breath, cover only the
wearer’s nose and mouth. They may be formed entirely
from filtration material. Similar masks are used by wood
workers and construction workers etc, to prevent dust
20 particles entering their respiratory systems.

More complex filtration masks have been developed
particularly for use in military conflicts, to provide
protection for e.g. soldiers against chemical or
biological hazards. These masks are often known as

25 respirators, and usually employ a rubber mask section
which covers the wearer’s face, and acts as a housing for
air filters. These masks must seal effectively afound

the face of the wearer, to ensure that no hazardous



air filters. These masks nust seal effectively around
the face of the wearer, to ensure that no

whawangdassvapours can enter the wearer's respiPEIL/GB008/003320
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system by routes other thar via the ai r filters. The
masks are often cunb sorre ex,pen3| and nust be

si ARG 15 palt t T T Ut %e%FPJdlé?t%Y p%?ﬁ%‘& ¥
effectlve seal around the perl pheri/ of the wearer's

f Rttt el t e et hisvr 5 plesl e r sraskBhareasks are
enmer gency hoods. Energency hoods are a type of

r exffierat@mbelt semeal ¢ xrERg vVes cape ovd"be whi zéd atke the
desi gned to assi st escape from CBRN hazards, and are
natantiteanced dedrqur ol ongetHear tepeateddesen Sfifdctive seal
emer gency hoods need to provide a wearer with

prataid athd ase ©iphefy fdLethdiwud©Sr 08 S8ce pref erably
at | east twenty mnutes, to allow escape froma

contam nated area. They generally conprise an
oro-nasal mask, for fitti ng over the wearer' s nose and

mout h, f}n %Qtré V\{{}ngr o m {0f f;’gﬁ% Pé’eémér_hgency

wearer'ss nnec

piiccol S%f%%gg%%%?dga FrE e <§%3§§%%k§ator' also

feat ur es from hazar dous chem cals. I n WO2007/ 042754,
weEadiled 03§éd AP 1999 rratflbkFh are designed to assist

escape from CBRN hazards, and are not intended for
prolonged or repeated use. Such emergenéy hoods need to
provide a wearer with protection for only fifteen minutes
or so, preferably at least twenty 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 neck dam) 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.

In WO2007/042754, we disclosed such a filtration
mask of respirator type, which had two filtration
supports connected by an air guide containing two exhale
valves, with a collapsible air guide mounted to the air

guide between the filter supports. The filter supports



mask of respirator type, which had two filtration
supports connected by an air guide containing two

wezivabetsal ves, with a coll apsible air gui de nmeCmG8008003320

5

10

15

20

25

the air guide between the filter supports. The filter

supportswere hjng to.the airr guide noyvabl e be en
 hEERE R TR OO endi hoSuiie ErnRTahTE HeEvEs R thted
state, and the filter supports were close together to

a Beplbied stavkifh HWRPcALEheuifet ¥rsSsiPpdr £elhepsed state,
further apart, and the air guide was depl oyed. Summary

of anflethavEhiton FuePpresenerengdaseohoatsbenakesausdeployed
of hinged filter supports, but seeks to provide a
sisphtéi b shioktthe Ableeadapbedrisrwaneefrergbreyapart,
hood. In the subsequent discussions, the term"inner"

W &dhd behelseilrt gui @éewatodpplbge@f the mask which, in

use, are close to the wearer's face, and the term

"outer” will be used to refer to parts which are

further anay fromthe wearer's face. The first aspect

ofsﬁgﬁ$%£vg§t$gg i§¥g9g§g£ned with the positioning of
t 1 to the filter supports of
the filtration mask. This aspect, at its nost general,
the filter supports are hinged

The present invention also makes use of hinged
filter supports, but seeks to provide a simplified

structure more adapted for an emergency hood.

In the subsequent discussions, the term “inner” will
be used to refer to parts of the mask which, in use, are
close to the wearer’s face, and the term “outer” will be
used to refer to parts which are further away from the

wearer’s face.

The first aspect of the invention is concerned with
the positioning of the exhale valve relative to the
filter supports of the filtration mask. This aspect, at
its most general, the filter supports are hinged
together, and the exhale valve is located within recesses

in the filter supports.



together, and the exhale valve is |l ocated within
recesses in the filter supports. Thus, according to a

w0 peogv443pect of the invention there nmay be preul/a8e008/003320
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filtration mask including a collapsible air guide and

two filjfer support the filter supports bei . .

hi ngedl| %%hn%%?%ﬁg%%%eY%e? %}rﬁ?n%?%%cédagsggﬁdlnventlon
noveabl e bet ween a storage_position and depl oynent
poitioMmaY Hee P Fgelargl @ betwerhlememe skt erciupporid
being less in the deploynment position than the storage
poxttiansikRraih Thde | andrtwQpbblter caepranve, athe filter
recess in the correspondi ng hingi ng edge, and an

exhgpip s vee g nnimged! y ncomi e ted essgstsechat hiat ng heg
exhal e valve is surrounded by the filter support when

I reddees drod agevensié st wéde £xdadbeayal yesition and
communi cating with the air guide. Wth this structure,

t e 1 d Jrfdn 5 UPPOT £ Sordf echd Nty &li 48614 Yot 0@8thefhe filter

rat her ‘than being hinged to an internmedi ate structure

as.,| 427p4. ~ 1 I I
RO [hhes (o5 AL T Bt SEEIBLEN than the
received hetween the filter gﬁgpg and_can, be

e

r
SRV e oot ety e blTer "M PRhEresch nave a
| anes of the filter su ts, when they are in the
gt%ﬁ%ﬁﬁ§ in the correspgﬁéqng hlng{hg edge, and an exhale
valve is mounted in said recesses such that the exhale
valve is surrounded by the filter support when in the

storage position, the exhale valve communicating with the

air guide.

With this structure, the filter supports are hinged
directly together, rather than being hinged to an
intermediate structure as in W02007/042754, resulting in
a more complex structure. On the other hand, the exhale
valve 1is received between the filter supports, and can be
restricted volume defined by the outer and inner planes
of the filter supports, when they are in the storage

position, so that the mask may be compact when stored.

Preferably, the exhale valve is circular, and
received between corresponding semi-circular recesses in

the respective filter supports. It may form part of an



position, so that the nmask may be conpact when stored.
Preferably, the exhale valve is circular, and received

whedmeen3correspondi ng sem -circul ar recesses PCI/GB2008/003320
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respective filter supports.51t nmay form part of
anexhal e nodul e, ich may also be circular an e .
FOEELE TRTNLEn YRLCY TRYBLE0 g EHEEMLF RBY.BR rgoetven
nodul e is connected to the filter supports by a

f I1RFBRL? nEDr 58eSS TR nenbrane then connects the

filter supports to the exhale nodule but permts
relati ve novenent, e.g. when the filter supports are

hi nged fromtheir storage to depl oynent positions. The
exhal e Paxeitg eabbnd teacexhhte vaddele may benveasedetedthe
to "float" between the filter supports, because it is
cofiecd edsiifies et ® by a flexible woanpomeat, ThAthaembbhane
arigid one. Preferably, the nenbrane is an annul us

Whi 6dh | Sortd @edieehd Of 81 PEB] £EdHOPL ety tRE @RANL A module
projection) on the inner surface of the exhal e val ve.

The, oW e el | PheLy; §L ﬂl@@él{lﬁl‘rﬁg{:lcﬁ.sgi swhdgnc ALt aghed

to the filter supports . W an arrangenent, the

ex u ) rigi ody he pQsition

tréﬁgéké%gﬂ%ﬁ%:ﬁ3§é§%2%¥$ﬂ 9hg19 st&%ggé €o gépiogmeQE
positions. The exhale module, and hence the valve, may
be considered to “float” between the filter supports,

because it is connected thereto by a flexible component,

rather than a rigid one.

Preferably, the membrane is an annulus which is
attached to a projection (e.g. an annular projection) on
the inner surface of the exhale valve. The outer
periphery of that annulus is then attached to the filter

supports.

With such an arrangement, the exhale module may be a
rigid body, but the position of that body is independent
of the movement of the filter supports. Exhaled air may
leave the oro-nasal cavity of the mask (within the air
guide) and be expelled to the local atmosphere. The
exhale valve may be positioned in the optimum position

for efficient exhalation performance, whilst still



of the novenent of the filter supports. Exhaled air
may | eave the oro-nasal cavity of the mask (within the
wa@eooguilsde) and be expelled to the | ocal at nosptiEG82008/003320
The exhal e val ve may be positioned in the optiwum
|on for efficient exhal ation perfornmance
o H ST i heot nr Thar 28 BrEURThaER. D6V RoveHeRRcasny
an dlstortlon or novenent of. the illter supports, or
CRETHRR UPE, MPESARRC paEsBR ohlt boF h%uERﬂ’éF%r vaFyether
The exhal e nodul e and hence the exhal e val ve adopts to
anSt Ot EntQt i bR BPtthessedter Sappbetexbrlguvaduadi nghe
structure, giving a high exhale efficiency. Mreover,
t hexheske gfiodul¢ exnd| reneabtlamecvlid be sveabvpl adopes to any
agai nst frontal inpact. A s discussed above, the use
5 ofomi diitext bbre oEnbhi@ngiloentsashotte exhaherovddiegt o
the filter bodi es has been di scussed as part of the

figstuaspes) @fvihg anveghi OfhaOVer¥eicibhcS PRSSESVEYr,
for such a flexible nenbrane to be used i ndependently

of ¢ yd Nede fc?f'f‘tyr?ﬁeﬁbié‘emémﬁféné‘sﬁfférs a@&nﬂ:hance against

therefore represents a second, Independent," aspect
th Thus, accordlng to the second aspect of
tté}éékentléﬁ ?%ere may be provided a filtration mask

10 As discussed above, the use of a flexible membrane
to attach the exhale module to the filter bodies has been
discussed as part of the first aspect of the invention.
However, it is possible for such a flexible membrane to
be used independently of other features of the first

15 aspect, and it therefore represents a second,

independent, aspect of the invention.

Thus, according to the second aspect of the
invention there may be provided a filtration mask
20 including a collapsible air guide and two filter
supports, the filter supports being'hingedly connected
together at hinging edges and moveable between a storage
position and deployment position, the hinge angle between
the filter supports being less in the deployment position
25 than the storage position, wherein there is an exhale

module containing an exhale valve mounted between the



including a collapsible air guide and two filter

supports, the filter supports being hingedly connected
wo ogehasl at hi ngi ng edges and noveabl e bet weePCHGB2008/003320

storage position and depl oyhent position, the hinge

an betmeen Lhe filter su ort bei ess kn th

de% oynen%u%% ?o%n?h% g?o Séegg %Ylgn éEan

there i S an exhale duIe contalnln an, exhal e val ve

FrERER Bt wekh “F’ﬁlegf?t‘éi’ilgﬁpﬁ%ﬁ“?gngﬁﬂt%ﬂn%?@dthe air

thereto by a flexible nenbrane, the exhal e val ve

cofvi®®cating with the air guide. It is also desirable

for the air guide to adopt a relatively conpact

position when the filter supports are in their storage

position. In known masks, such as that disclosed in
S5WO2007/ D427H4alsd heeai ralgue déohashbeenr aguhtiegtal adopt a

rubber structure conformng closely to the intended

shogeaoivé he Eahgadt HHSiveaheihedNehéSrhetdri BuBports are
col | apsed position by conpression. Wen the

COpr &8s Ves{ OF £88 §6§1£%§a39f’m kh&w Al Iﬁagﬁéde ggﬁpéé that

its deployed position, the resilience of eru

ca&fggﬂ%éédten%w@7/8§97 BaPene HEp b 84 A8 [BYeRC

|'s"connec |nges

the g%érgf ru ggP g@igégure conformlng closely to the

10 intended shape of the face of the wearer, and is held in
a collapsed position by compression. When the
compressive forces are released, the air guide adopts its
deployed position, the resilience of the rubber causing
it to spring into shape.

15

The air guide may be formed by panels connected
together by hinges,  so that the air guide can unfold,
rather than spring to shape. It is then possible for the
air guide to be folded so that it is substantially flat

20 when the filter supports are in the storage position, and
the movement of the filter supports from that storage
position to the deployment position may then cause the
air guide to unfold, by hinging of the panels, to adopt
the position‘which it must take when the mask is to be

25 used. Thus, a third aspect of the invention proposes

that the air gqguide is formed of such panels hingedly



rather than spring to shape. It is then possible for
the air guide to be folded so that it is substantially

wo bav/owtien the filter supports are in the storBgEGB2008/003320
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posi tion, and the novenent ®©f the filter supports from
that storage position tg the, depl pynment position

¢ HEPSTSET ( HRISFRSEUT dERT o b GFEH° YR ¥! RLFAgL BFL Bdie 2
panel s, to adopt the position which it nust_take when

t Hel ikl ¢ sERCF beliBedsomMMRGted Ehi Flae aRpeetsof whheh will
I nvention proposes that the air guide is fornmed of

s pared sver reeds yearmechen tlgearhek. iThesedr ghdaen,
may al so include a flexible face ring, connected to

t heel thamedts, sudh cdn v it @lbide treey ieareséed fmacehahfihrstheor
mask i s used. Again, although such an air guide may be

useskbdrd tdepd dt Stopreisecomgeasigef si©fmdeal sy ewé i @8ed
it my also be used independently of those aspects.

HeNto p HEH Tl N £ O Boddidfhaspect of the invention
there may be provided a filtration mask including a

collapsible air guide and two filter supports, the
filter supports being hingedly connected together at

1 110y S0 G IPERtL o belyee 2,512 o0 PER! Lifthcon

filter supparts being less in the depl oynent position

t e dnay be provided a filtration mask including a
collapsible air guide and two filter supports, the filter
supports being hingedly connected together at hinging
edges and moveable between a storage position and
deployment position, the hinge angle between the filter
supports being less in the deployment position than the
storage position, wherein the air guide comprises at
least four side panels and a flexible face ring being
hingedly interconnected and hingedly attached to the
filter supports, the face ring having an aperture
therein, the air guide being foldable by hinging of the
panels and the face-ring between a flat position, when
the filter supports are in the storage position and a

deployed position when the filter supports are in the

deployment position.

Preferably, the panels are of flexible material, in

a similar way to the face ring, but it may be possible to



storage position, wherein the air guide conprises at

| east four side panels and a flexible face ring being
wheogediiyl i nt er connect ed and hi ngedl y att achedP€DGBR@8/003320

filter supports, the face rfng having an aperture

h h de. b | dabl hi
Ehirpan“eﬁlé SR EReSFagadr e berBon ol FPA( SRbelPrBALLY

f the filter supports are in the storage position

nd-&d¥epl oyed position when the filter supports are
|n t he depl oynent position. Preferably, the panels are
of flexible material, in a simlar way to the face
ring, but it nmay be possible tonake the panels of
ri greifemelely abdgdhegfasaidofaat| yipbhaane. hPngedigbhhytached
edges of said face ring are hingedly attached to the

Srespetiiée veefpeteivsuppdtes. sBppettHescripti on of the

Drawi ngs An enbodi nent of the present invention wll
now be described in detail, by way of exanple, wth
reference to the acconpanyi ng drawi ngs i n which: Figs.

Ian[@EIﬁb§@fﬁ%§&8ﬁabfvfﬁ$5D9£w§né§ltrat'on mask bei ng
a S. 2a to 2h show

part of the mask of Fig. 1 . in

An embodiment of the present invention will now be
10 described in detail, by way of example, with reference to
the accompanying drawings in which:
Figs. la and 1lb are general views of a filtration

mask being an embodiment of the invention;

15 Figs. 2a to 2h show part of the mask of Fig. 1. in

successive stages of deployment;

Fig. 3 is a partially exploded view of part of the
mask of Fig. 1;
20
Figs. 4a to 4e show successive stages in the

deployment of the air guide of the mask of Fig. 1l; and

Figs. 5a to 5c show successive stages in the folding

25 of the hood of the filtration mask.



successi ve stages of deploynent; Fig. 3 is a partially
expl oded view of part of the mask of Fig. 1 ; Figs. 4a

WO 200484HBDW successi ve stages in the depl oynmeneCDEGBRG18/003320
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air guide of the mask of Filg. 1 ; and Figs. 5a to 5c

S u Y in the folding of the hood of

tqg 2iiod Podond g tailed Description Figs. la and

Ib are general views of a filtration nask bei ng an
enbodi nent of the invention. This filtration mask is

an energency hood, also known as an escape mask. The
mask of Fi$% s Eabdad nEhtarasIenegeaprviaevpaPicenpbhbration
It has two filter supports 100a, 100b hingedly
comneictleeliag an hémigedBont Pofi thenedveert vern tReis
filter supports 100a, 100b is a circul ar exhal e nodul e

c ofd Bt 1a thijorammexkal € aal sree ddéncpnhadd, gal de k46whsSas an
attached to the filter supports 100a, 100b and exhal e
moskid Sod s siad is enclosed within a hood 150 attached

to the filter supports 100a, 100b. As illustrated in
Figs. la and I b, the hood 150 is transparent, so that
the internal conponents of the mask

The mask of this embodiment has five principal
components. It has two filter supports 100a, 100b
hingedly connected at a hinge 130. Positioned between

the filter supports-100a, 100b 1s a circular exhale

module containing an exhale valve 110. An air guide 140
is attached to the filter supports 100a, 100b and exhale

module 110 and is enclosed within a hood 150 attached to

the filter supports 100a, 100b.

As illustrated in Figs. la and 1lb, the hood 150 is

transparent, so that the internal components of the mask
can be seen-through it. In practice, only some parts of
the - hood 150 are likely to be transparent, to enable the
wearer to see, and other parts will be opaque for recent

manufacture. The hood 150 has a hole 151 therein in its

lower surface 153 to enable the wearer’s head to be

inserted in the mask. The hood 150 is attached to the

upper and lower edges of the filter supports 100a, 100b,



can be seen through it. In practice, only sone parts
of the hood 150 are likely to be transparent, to
wepabletishe wearer to see, and other parts w | PCTEB2008/003320
opaque for recent manufactute. The hood 150 has a hole
ein_ in_jits_| surface 153 t abl e t

151 the wer . he

e bRk 140 b fRekePEn Th the fmbk Cahe SHBBAT E801002:
i's tached to_t he upper B and r edges of the filter
su]p@@?tﬁe%‘b%,fﬁ%b?ﬁ&d{‘ém% {g&fhe si de edges of

those filter supports 100a, 100b renote fromthe hinge

130. The filter supports 100a, 100b contain filter

mat eri al which renove contam nants fromair inhal ed

i nt o t Hehera6klter rsugpexhal £d0a hr b0@gh ¢cbetaxhakéeltakve

of the exhal e nodule 110. The exhal e nodule 110 is

5 athaicdneia 1 owhheh f réheve suppoamsndyta frexi e inhaled into
menbrane, which is not shown in Figs. la and |b, but

W the bea glescrabedi s nefRsEedetRibudidt €he ERMBYEIN valhe of the
view of Fig. Ib shows a projection 202 on the exhal e

mod £1 110, 4@ i ¢ that nmenbrane will be attached,
and al so shows the internal structure of the outl et

path of the exhale valve within the exhal e nodul e 110.
The exhale valve is within the projection 202.

Simiariye Ef81e B80! Py gxiernel andchot grel,

10 supports by a flexible membrane, which is not shown in
Figs. la and 1b, but will be described in more detail
later. However, the view of Fig. 1lb shows a projection
202 on the exhale module 110 to which that membrane will
be attached, and also shows the internal structure of the

15 outlet path of the exhale valve within the exhale module
110. The exhale valve is within the projection 202.
Similarly, Figs. la and 1lb show external and internal
ribs 102, 103 of the filter supports 100a, 100b which
hold the filter material in place.

20

Fig 1b also shows that although parts 104 of the
rear surface of the filter supports 100a, 100b are solid,
the parts within the air guide 140 are open, to allow the
interior of the air guide 140 to communicate with the

25 filters and the exhale valve within the exhale module

110.



ribs 102, 103 of the filter supports 100a, 100b which
hold the filter material in place. Fig Ib also shows

wao bav/oadishough parts 104 of the rear surface oPCT/82008/003320

filter supports 100a, 100b1lare solid, the parts within

the air guide 140 are open, to allow the interior of

the air guide 140 to communicate with the filters and

the exhale valve withip the exhal e npdul e 110. Figs. 2a
LoCar TS5 nth HOVEEREDPT T EBPvohBor LS, TexhaF obiBPOFEs,
nmodul e, and air guide change in relative position as

t FeXhadbk Medukpt o§Rd. 2FF gUPdesRBABIEhent FelaEive position
supports 100a 100b at, or close to, the storage

poss$ ttlod haskhhiehdepleyied. poBigi oAa shewsi thel ilter
exhal e nodul e 110 is surrounded by the sem -circul ar

Sr esgspest 420a0a 1200bi att herfclbee sappbhéssifbagelPObition
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A s the mask is changed fromits storage position to

| t5n depl Oy nERt tPDS| pbODLibRp thét eirsuppsr éghd 08amodule 110
100b hinge along a line 130 at which their hinged
edgessdPleundOdbpi ot Re sOmibat rLhey - sHecesstyel ¥oadopboy in
the position shown in Figs. 2b to 2H.

cumaert A6 Shmbbes Th%h 888Gl e, T e 1 e

i nternal angle between the pl anes

Not e that the

As the mask is changed from its storage position to
its deployment position, the filter supports 100a, 100b
hinge along a line 130 -at which their hinged edges 101la,
101b join, so that they successively adopt the position
shown in Figs. 2b to 2H. Note that the hinge line is at
the inner edges of the filter supports 100a, 100b. The
hinge angle, i.e. the internal angle between the planes
of the filter supports 100a, 100b at the hinge 130
decreases as the mask is moved to its deployed position.
At the same time, the air guide 140 deploys, as will be
described in more detail later. Note that the reference
to the “inner” planes refers to the inside surfaces of
the filter supports 100a, 100b which are closest to the

wearer’s face, when the mask is in use.

As can be seen from Figs. 2a to 2f, the filter

supports 100a, 100b pivot relative to the exhale module



of the filter supports 100a, 100b at the hinge 130
decreases as the mask is noved to its depl oyed
w@ombpiasl At the same tine, the air gui de 140PCBEEBRY0S/003320
as W ll be described in nong detail |ater. Note that
h eference to th inner"” planes refers to the
| nEHle St {4ee 6 oEREST MFrePCehhpopt SUB0E" §08bexhale
mhlch are closest to the wearer's face when t he mask
i smpAuigeinde BaRibeoBeenThEEm Eigs. 328hP¥sofher pstachment
filter supports 100a, 100b pivot relative to the
ex%élbhﬁn@&hélqovalveiélﬂhéﬂetbcéenéééésaryupposuppéﬂﬁa,
the exhal e nodule into position. Thus, Fig. 3 shows
t heOQbt achnEnt Fof.t Bge ekbaperval v€ A6 &abrt hosdef lhDeare
supports 100a, 100b. In Fig. 3, the parts of the air
S5q9ubet 448 poe ohet tedef 6F thersakte ofhahkar hlyholBHSpanels
al t hough panel s 144, 145 and 147 of the air guide 140
ar £4 ghoyas, Qﬁ@ei4938§|§heaﬁﬂrt8§1&é0§4b'Qgeaéﬁoﬂﬁt other

present in Fig. 3. The air guide 140 w
d t 3 ;
Soidbet T Gl e F SHRBTLE Bt 5. e

et L oY SURF che o &7 Hp ooP RCP B 9?”35$%§d%81‘ﬁ aler.

perlphery of that annular nenbrane 201 is attached to

the inrfe? PwgER P Fhe- r%ce%g%seiﬁﬁée npogple 110 1s
10 attached to the filter supports 100a, 100b by an annular

membrane 201 (only part of which is visible in Fig. 3).
The outer periphery of that annular membrane 201 is
attached to the inner edges of the recesses 120a, 120b
and its inner edge is attached to an annular projection
15 202 on the inner surface of the exhale module 110. The
opening in the interior of that annular membrane 201 is
thus aligned with the opening 203 in the exhale wvalve.
Thus, the exhale module 110 and hence the exhale valve
220 within it can be considered to “float” between the
20 filter supports 100a, 100b, being supported in position
by the membrane 201, rather than by rigid parts of the

filter supports 100a, 100b.

Figs. 4a to 4e illustrate the deployment of the air
25 guide. In known masks, the air guide is usually a

relatively rigid structure, which is forceably collapsed



and its inner edge is attached to an annul ar

projection 202 on the inner surface of the exhale
wore@aloet1310. The opening in the interior of thBEtT/GB2008/003320

annul ar nmenbrane 201 is thus aligned with the opening

203 in e exhale valve, Thus, the exhale nodule 110
AP HEnbRS A B Ral By o e 53k UP L RE R Fe SR anls which
considered to "float" between the_filter supports
109RT 129D bER AP gHﬁpBPtEHeiﬁeﬁbéﬁ?PSﬁ BY EE@ rubber
menbrane 201, rather than by rigid garts of the filter
suppbe¥salobromighbchrigsissmade, 48hen| ther fpscehe
depl oyment of the air guide. In known nasks, the air
gutompresesngl teaaiel guidel grei gedoseduct inefhehpchsent
is forceably coll apsedwhen the mask is in its storage

5 posmtéewniobut omhthd sphéengsandf wahd die gaitlbeis formed
resilience of the rubber material fromwhich it is

naﬂﬁomw@egetb@sf@fcgﬁeﬁgﬁpée§§h@gsthﬁia%édgyiesnaé@ted
renmoved. In the present invention, on the other hand,

thes @i tngpl derh§sf OFIEd T5QM 8 867 LRSWOEnLEEXhB! §ir guide

panel' s, hingedly connécted together. Thus, Figs. ﬁa 0

4 ' j ' f Lexi bl
1oy ghoiABel LD, 241 B de 110COmRL! 588 A lLESE) Eonnccre

100, OFFORHER | PORCS1 b6 of §1Pobp Ehe PESpedeivriteer

10 supports 100a, 100b. In addition, there are four
flexible and planar panels 142, 143, 144 and 145 which
form the rest of the air guide. Each of those panels is

hingedly connected to the face ring 141.

15 During the wearer’s respiratory cycle, when the
wearer inhales, air passes from the external atmosphere,
through the filters within the filter supports 100a, 100b
to the inside of the air guide 140, and then into the
wearer’s lungs. Then} when the wearer exhales, hot,

20 moist air exhaled by the wearer passes into the air guide
140, then through the exhale valve 220, to the external
atmosphere. The structure of this embodiment gives

sufficient protection for use as an emergency hood.

25 Panels 142 and 143 are hingedly connected together

along a hinge line 146, and panels 144 and 145 are



flexi bl e and pl anar panels 142, 143, 144 and 145 which

formthe rest of the air guide. Each of those panels
WO gooblomged| y connected to the face ring 141. DeeTi/6§2008003320

wearer's respiratory cycl elSwhen the wearer inhales,

aifr sses fromthe external at phere,. through the
P foliesesa iy o ie PRhelo L 16 v 10Bnt fav fige
i nsi de of e air guide 140, and then jnto the

nere e d e e P ra R naTS L 08T L3RS S 2a to 4e
noi st air exhal ed by the meareréfasses into the air

g ERe 1w tHes Rhroln® theeexhdtler vhidr 2DbdatanghedsSb to
external atnosphere. The structure of this enbodi nent
giwlescls ufi¢ pamelprbéect 169, f btd used abd anaeaeaybackhed to
hood. Panels 142 and 143 are hingedly connected

5t oget hegspdongva bl hger | suepdd6s Bh@a panedls. 144 and
145 areconnected by a hinging panel 147, to which they
are connected by respective hinges 148, 149. Figs. 4a
to 4e al so show the hinging |ines 142b, 143a, 144a and

145b torpiud chy & he, Rape! Sedit 25 r dift3ri dét4 A0 d48e M Ehe air
attached to the respective filter supports 100a, 100b.

"HS SRS SEB L SRELT 4011 ocf ADe:alEn, shoun
ﬁf‘ﬁb 15 F1g 8 88 EPR Ll L8 SHPRO 5. 10P80n 100Rye
10 around the hinge line 130. Two flaps, respectively
formed by panels 142 and 143, and by panels 144 and 145
pivot away from the filter supports 100a, 100b and so
deploy the face ring 141 to its correct position. The
face ring 141, from being in a folded position in Fig.
15 4a, gradually adopts a more planar configuration, until
the position shown in 4e is reached. At that point, the
mask is ready for use. Because the face ring 141 is

flexible, when the user places their nose and mouth

within the opening 150 in that ring, the periphery of the

20 opening 150 deforms to adapt to the shape of the wearer’s

face, and so provide sufficient sealing and efficient

exhalation of hot used air

Figs. 5a to 5c¢ show the folding of the hood 150.

25 For clarity, Figs. 5a to 5c¢ show successive stages in the

folding of that hood, rather than the unfolding of it.



around the hinge line 130. Two fl aps, respectively
formed by panels 142 and 143, and by panels 144 and

waa@9pimset away fromthe filter supports 100a, PADCB2@ALI03320

so deploy the face ring 1416to its correct position.
The face ring 141, frombeing in a folded position in
Fig. 4a, gradually adopts a nore planar configuration
until the posjition shown in 4e is reached. At that

poi nt, FRennBRR% Pestehey Fhevwhsih BLesustat ARdf hpe the
ring 141 i's flexible, when the user places their nose
anﬁlh@@rhsmp@%rhSth%O@pehO%@ 350 PpeRpdttei ke sherage
peri phery of the opening 150 defornms to adapt to the
shepeiofon henwelieh' they afermaadsgbspanvidélgufiati ent
sealing and efficient exhalation of hot used air Figs.

55ast pubdtcusdovas henfpigi nBapfot hevéeodod&0f1&50LC In that
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clarity, Figs. ba to 5c show successive stages in the

fobsls ngi &, tHié Appdguidé hes Lh3e f@ﬁd@ﬂfoiﬁ|ﬂﬁe05081tlon
i t. From the p03|t|on shown in Figs. la and Ib, the

it ef; GHPPeZ | S %}Q@ﬁeyé}?é)bh%§ PP gned 9 ‘f{‘@?g O BY€folding

pOSItIO In whic orma substanti a

structur as_in or eyen oor fl
posi i On %h%“%?rd£§1 AP so" ﬂ% ghe'fl?% "152%n Fig.

po #;J%g@a£lthg€he4f0wgyegur Qgeh?gg ! Otﬂg ﬂéé&t?gﬁg

surface which contains the hole 151) also folded against
the filter sﬁpports 100a, 100b. The top 154 of the hood
150 adopts the pointed shape shown in Fig. 5e, folding

along fold lines 153 shown in Fig. 1lb.

From that position, the hood is then folded
transversely along fold lines 155 and 156 as shown in
Fig. 5b, until those folds 155, 156 are at 180°, at which
point the hood wholly overlies the filter supports 100a,
100b, and the position shown in Fig. 5c¢ is reached. This
is the position in which the mask can be packaged for

storage and/or transport.

To deploy the hood, the procedure shown in Figs. 5a
to 5c¢c is reversed, until the hood 150 reaches the
position shown in Figs. la and 1lb. The filter supports

100a, 100b can then be folded to the deployed position as



the sides inwardly, hinging around the lines 152 in
Fig. Ib, and with the |lower surface 153 of the hood

w@ edve/os11sf ace whi ch contains the hole 151) al seCT/GBe@d/003320
agai nst the filter support97100a 100b. The top 154 of

th opts.the shap in_Fi.g
5o 1ot 93 uP RO PRSP PRets TasSSnoan Fn Ehy. apf the aix
Fron1tha 03|t|on t he hood is, then fol ded
tr%ﬁ%@%r 9ldedngstIracTibed WhBh FRfesenae ERofmdsn 4a to
Fi until those folds 155, 156 are at 180, at
Qﬁ1rﬁﬁ%tm@ﬁb h%o@hﬁho¥$@dbv@@I|@%ethe filter
supports 100a, 100b, and the position shown in Fig. 5c
is reached. This is the position in which the mask can
be packaged for storage and/or transport. To depl oy
5t he hoorhud hetipe osmitod Emsiowe ¢ €r FH S . ald@vé Opbévides a
reversed, until the hood 150 reaches the position
showi: fpdt Fd9smadR 30spotba dbe dddtes éﬂp&@&?el%@g?ahood.
100b can then be folded to the deployed posi tion
asgleser e t -
13Q§S%¥%%gu§ éféﬁ@ﬁ€s mjt%gge%gogggeaﬁgsigfon, it

alr gU| ded escri eren
a lo de, g S th n read for_u Thu
S0 ot b R BBEO S bV d%sga Fifcrarponne
nask adapt ed for use as an ener endx
pocket of the user. t may be made llght weight, from
10 suitable choice of materials. However, when needed it

may rapidly be unfolded to adopt the deployment position,

where it is ready for wear.



When the various elenents are in the storage position,
it presents a snall package which can e.g. fit into

wo b@opouket of the user. It nmay be nade |ight ReT/GBR008/003320
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fromsuitable choice of matigrials. However, when

n:ggggﬁ%; may rapidly be unfolded to adopt the

d Nt position, where it is ready for wear.CLAI MS
1. Afiltration mask including a collapsible air

guide and two filter supports, the filter supports

bej ng hi nged]y

Tooabl e betvein B atror Ao azrriaBia Y 1 TR EHORE A% quiae
POsid itQR £t hee hiNgR.2Rg! e hetmaen, t e !
Pari Tos gt oot et el P ey et Hatlri P PREMERE ey

%%gggnyﬁd %%e@kl!a e@é&ween a

g
four side panels and a exi bl eface ring bel ng

hi nigadiow bt ef cannget egpmgﬂtngsgwuﬁ{ taghed; L Qe theyie

filter supports the face ring having an aperture

thesgiden the ﬂft&ugqsp@@wqaefl%d@@é@ Hy tﬁabngépgoﬁﬁent
the panels and the face ring between a flat position,

Whedk itth@nf thi€reRROEL§e a5y ilth ohNewisd QIiagenRosi £ i At de
and a depl oyed position when the filter supports are

| Ncdrtpa idep! QY NBIYstP@sLt| O1He Danesfidd ratfieRi PBSKface ring
according to claiml1l , wherein the panels are

10f |®6idy Bingedly interconnected and hingedly attached to the
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filter supports, the face ring having an aperture therein, the
air guide being foldable by hinging of the panels and the face
ring between a flat position, when the filter supports are in
the storage position and a deployed position when the filter

sﬁpports are in the deployment position.

2. A filtration mask according to claim 1, wherein the

panels are flexible.

3. A filtration mask according to claim 1 or claim 2,

wherein the panels are planar.

4. A filtration mask according to any one of the
preceding claims wherein edges of said face ring are hingedly

attached to the respective filter supports.

5. A filtration mask including a collapsible air guide

and two filter supports, the filter supports being hingedly



3. Afiltration mask according to claiml or claim?2
, Wherein the panels are planar. 4 . Afiltration mask

wa@ewondiltayg to any one of the precedi ng cl ai ns MEGBR008/003320

5

10

15

20

25

edges of said face ring ard%hingedly attached to the

reécf}%gzta%\gégagé%%t?}geprzré%pgg;@ing‘s e anJaé rn?('}vle lgaggtween a

i nc iTter

oopfhdR: pb becldd 1l SHOPALI. Qe@ Pl eCUh)écgggggta%%le

I ngi ng edge etmeen a

Stw%%npeﬁu Eoneand, gsekeyr&qhgpgégg i an, thteheepic@%\?ent

angle between the filter supports being | ess

depl oyTRRt tHQ§'EHé3%t‘bQ§ﬁ e 115 13 BLAORH PRSI | 't% eYpeLLi n
the filter supports each have a recess in the

COSUrpeReRdL g NG RO reddss 3NEnanceXPdHni@hYeniSying edge,
mounted in said recesses such that the exhal e val ve i's

suidPundesdnhye thed likehoStiROith WHEeA idbddiRsSERERUIat the
position, the exhale valve comunicating with the air

Judstis1 b valde f BE S UMRSknAEE Wydithe €01 €4AIIBPPor t WREELIiM the
t he exhal e valve is an exhal e nodul e connected to the

fidtnageuppeit Sorby thef ke anwBbeafifunitatifgf ACEH the air
mask according to claim5 or claim6 , wherein each of
sajulideecesses is sem-circular. 8 . A face nask
according to any one of clains 5 to 7 ,

6. A face mask according to claim 5, wherein the exhale

valve is an exhale module connected to the filter supports by

a flexible membrane.

7. A face mask according to claim 5 or claim 6, wherein

each of said recesses is semi-circular.

8. A face mask according to any one of claims 5 to 7,

wherein the exhale valve is circular.

9. A filtration mask according to any one of claims 5
to 8, wherein the air guide comprises at least four wide
panels and a flexible face ring being hingedly interconnected
and hingedly attached to the filter suppérts, the face ring
having an aperture therein, the air guide being foldable by
hinging of the panels and the face ring between a flat

position, when the filter supports are in the storage



wherein the exhale valve is circular. 9 . Afiltration
mask according to any one of clains 5 to 8 , wherein

w0 b@oai413gui de conprises at | east four w de paPel/&Bawd/003320
a flexible face ring being2hingedly interconnected and

hi I t iJ 1. .the f
h gasdelhachanho,bie {L146h SHBROe o5 iprss oc

er ein,
fo l.e i Nl - panel s and the face ring
be%gg%ﬁ gg¥f§¥m%gggfggﬁ?9§hen the filter supports are

in the storageposition and a depl oyed position when
the filter supports are in the depl oynent position.

100 A filtration mskoAckMdiaRgol@ifd AR ainWerfdtein the
the panels are flexible

5 panels are flexible.



