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| mprovenents in and relatlng to Breathing Apparatus The present |nven\4—%>O ?g.
relates to breat’hing appar- atus of the type known as power res Wﬁr—

assisted respirators in which filtered air is punped to a faceplece
cover\n

g the nouth and nose of the wearer to 5 ensure a supply | ean -
breathable air in a dusty or atherw se contam nated environnen mai n
bepefit to the wearer of using a powered respirator is that hi gs are
-relleved of the slight strain caused by inhal ati on agai nst the i stance

of the 10 filters which, in-a conventional non-powered respirator, are
attached directly to the facepiece. In addition, the powered respirator, by
;delivering a steady streamof air to the facepiece usually maintains a
;slight positive pressure within the facepiece, as 15 determ ned by the
‘resi stance of an exhal e valve, thus ensuring that | eakage due to a badly
fitting facepiece is outward rather than inward. Such a powered respirator
has been used exten- sively for the filtration of hazardous dusts, e.g.
asbest os, 20 where the high-efficiency filters required by this hazard

woul d othermnse i npose an unacceptabl e inhalation strain on the wearer,
particularly during heavy exertion involved i n asbestos stripping
operations. However its use to filter gases and vapours leads 5 to rapid
depletion of the absorbent filters with a conse- quently limted filter
life and increased operating costs. Various ways have been sought of
increasing filter life, such for exanple as described in European Patent
Speci - fication No. 0094757 A2. 10. However such -powered respirators

are normal ly 1

Improvements in and relating to
Breathing Apparatus

The present invention relates to breathing appar-
atus of the type known as power respirators or power-
assisted respiratoés in which filtered air is pumped to a
facepiece covering the mouth and nose of the wearer to

5 ensure a supply of clean breathable air in a dusty or
otherwise contaminated environment. .

' The main benefit to the wearer of using a powered
respirator is that his lungs are relieved of the slight
strain caused by inhalation against the resistance of the

10 filters which, in a conventional non-powered respirator,
' are attached directly to the facepiece.

In addition, the powered respirator, by delivering
a steady stream of air to the facepiece usually maintains
a slight positive pressure within the facepiece, as

15 determined by the resistance of an exhale vaive, thus
ensuring that leakage due to a badly fitting facepiece is
outward rather than inward. |

Such a powered respirator has been used exteh-
sively for the filtration of hazardous dusts, e.g. asbestos,

20 where the high-efficiency filters required by this hazard
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before replacenent or recharging. Additionally, there exist a few

\ sed applications where the contam nant level is extrenely |ow an

e 15 life of the filters is not the major problem . The prine

e then changes fromextending filter life to | engthening the

life. According to the pregent invention there is-pro- vided a

sisted respirator conpriSifigca facepiece 20 for covering the nou
of the wearer _and having an inlet and an outlet for air, one-way
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3ife pf the battery, before replacement or recharging.
Additionally, there exist a few soeczalzsed applications
where the contam;nant level is extremely low and where the
life ef the filters is not the major problem. The prime
objective then changes from extending filter life to
lengthening the battery life. )
According to the present invention there is pro-

vided a power assisted respirator comprising a facepiece

for covering the mouth and nose of the wearer and having an

-inlet and an outlet for air, one-way exhale valve means in

25
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the outlet which is operable to permit air to flow out of
the space within the facepiece when a predetermined differ-
ential pressure is established thereacross, pump means for
supplying air to the space within the faeepiece_and having
inlet means for air, power means connected to the pump
means for energising the pump means, one-way inlet valve
means in the path of air flowing from the pump means to
the space within the facepiece permitting air to flow to
the said space, the operating parameters of the pump means
and the exhale valve means being selected so that, during
exhalation by the wearer, the inlet valve means will

close and the pump means will be placed in a condition
in which it will cease or substantially cease to operate
effectively, filter means connected to the pump means
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arranged to open when the pressure within the facepi ece exceeds a .
pr edet er m ned pressure P, for exanple in the 10 range 150 to 600 Pascals
'abovgggtnospherhc pressure. The punp is arranged so that it will cedase. or
substential ly cease to operate effectively, i.e. so that, althoug A\ f an
continues to rotate, no or substantially mo &ir-is driven thereby, t he
pressure downst ream of the punp and up- 15 streamof the inlet valVeE is

sITghtly less than the pre- determined pressure P. During exhal ation by
the wearer, the pigbétiedis Fior- IFHQtiageRieC8uppl iedNEhEAE€0 | OXEHFSs s ke

P-and at_th t when th thin,th " d
Chat downst r cam FSTTRE AAFy SSPRLAR ELF PREFBUREaRE LTI BEPRSSA THE TAR.

wll 20 cease ormearstand ithe \fid¢ese mieansynandf teatrok| yeams fowe cabsdreg
val ve wi'l | open. ' . tion o n cause of, t he
resi stance to fl o%%‘%%g‘eérﬁ{r&r@y ot%ﬁg'h% Ilthl g‘ ;r'rlgéﬁg ?F ﬁxe{ g}r;éelséﬂvr'%eb@%%ésenw?%%
filter means ahd the RrefuRs&ensfid bybdheuprgssucphuesns rires takoyringp
means ceases Or Splsdeytieddly, ceases to punp effectively, the 25 pressure
in this region wll .begi-r%'teo rise to the . preset level, for exanple in the
range 100 to 140 Pascal s PelloR SEfSESHeFrm °§FE§§EPe’,"‘h9\h?’6‘i‘P]r% “edtdy the
pressure sensor vinrmEngedibta apens wiienC thecpriessupé whthpnnthectBsdepiede t he

power neans. The iy ' - LG opi n h ction.,l
ressure ac the sepedf W prenckeriified prdsklre F, ok SR A A0,
means. The i M®t RaR&R Mdatke H08 Bagsia)scehpresatmoapheriepressure wayThe
val ves which are RiM@naeGSAnigedl sbhenat 8CHiYel ¥8ak ! br Chitsidt A% £001Y a5
the pressure dovmstreargbt her eof ex%(geds _-thi pressure: ugﬁéream The punp
means pref er abl y SRSt %% OPETRLS Shdestagely,c1-Rot 8P th HkEhaneh Wig ded

in a housing conrzot exbntinueé tof votabenhongrdsubstayially heo foieqisairidien

for connection tq Cepi.ec y Lb d. fo ntin n.the
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stream of the inlet valve is slightly less than the pre-

determined pressure P. During exhalation by the wearer,
the pressure within the facépﬂaxaudll:hunfase towards the pressure
Pﬂamiat'uuzpahn;whﬁithe;nessne'mﬂﬂﬁn'Uuafamnﬁemeexcazhsthab
'downstream of the pump, the inlet valve means will close, the pump will

20 cease or substantially cease to pump effectively and the exhale valve
will open. During normal operation of the pump means, because of the
resistance to flow presentéd by the filter ﬁeans, the pressure between
the filter means and the pump means will be sub-atmospheric. When the
pump means ceases or substantially ceases to pump effectively, the

25 opressure in this region will begin to rise to the preset level, for
example in the range 100 to 140 Pascals below atmospheric pressure,
which is sensed by the pressure sensor which then causes disconnection
of the pump measn from the power means. The pump means is re-energised
following the reduction in pressure at the start of inhalation which

30 is commmicated to the pump means.

The inlet valve means preferably comprises one or more one-
way valves which are arranged so that the or each valve will close as
soon as the pressure downstream thereof exceeds the pressure upstream.

' The pump means preferably comprises a fan and a

35 d.c. motor which may be provided in a housing connected
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.may ,be housed within the facepiece. 5 The power rreans for the punp
ns may conprise an energi sation circuit including one or nore batterl es
{ he control neans may conprise a switch operable by the pressure st n or"
axfl Jconnected in the energisation circuit of the notor. The energi sat
circuit may also 10 _include an on/ & f Switch for operation by the wearer.
The facepiece may be a partial or full face nask, or may be in the form of_,

a hel net jor hood a Iy S e head. he facepiece is
a face nb8k, m?'fmﬁ%@g 'g’rﬁ(;?‘fs an' g‘ﬁ{ ace&lrécreo\f’lrdef W °° n?ﬁ%lf)acepl ece 15

i nl et antioabhenfiscepiete 220}V ﬁd?mtﬂha thosef amblf@c'emounteng the i nner nmask
bei ng prexédsadw f&q R Warkd¥ aﬂﬁrééirrﬁ?mvteﬁ%’ L he2plimP! meBhsh 1 s provided

with a one- permitting air to flowinto the space within the inner
mask.  WA¥ Pﬂl’é?“%%‘l’v‘é‘trtb'e{hs"%fﬁfé’%ﬁ «ded either by a 20 valve at the
f acepgece inl et The byowére ms/\mowaiheesmﬁqsmw‘sed:aw bbmbhesenner mask .
apertureg. . 1sa£he P élué}%u %d vmotrhmrgrghg %@g | ece, s .
conveni eAf| y ROBSRA“WT hTH %‘he ou *hé facepi et 8? then :
provi di ngndhehguﬁwﬁmhanaﬂ%tNBSQ?Ompr‘lse a pwis¢hnepesabhieobsi ng to the

present tﬂé!e?li-éé’é‘ui‘\ﬂéem %ﬂ%ﬂé&%d B, Wi %fne?\é‘igngoﬁm y, with
ref er- ence CCO an |ng ravm i'n V\/nIC ur e S a

perspectF%’éCWEV\P ths i me Efisatian |°|’r"&é‘é 3y a-so Fi gure
2 isia diﬂgladeraam(:ow,(mf cfwittich rﬁeﬂplap&tmltmfn Biygtthe weaFegure 3 is a

di agramatic VI Igu&}i)e[ceesg%gye bsee%s%rarqzqgla%zo%h'altlegzg %ggL ;rgans of

the respirator
perspeCtPVemQYehs i® tthedqrm of a helmet or hood 1f adequately

sealed to the head. Where the faceplece 1s a face mask,

it may comprise an outer mask provided with the facepiece
15 inlet and an inner mask provided with the faceplece outlet,
the inner mask being provided with one or:moré”apertures, -
the or each of which is provided with a one-way valve
permlttlng air to flow into the space w1th1n the inner
mask. The inlet valve means ‘may be prov1ded either by a
20 valve at the faceplece_lnlet or by the one-way valves
associated qith the inner mask apertures; Where the pump
means is housed within the'facépiece, it is'conveniently
housed within the outer mask, the facepiece inlet then
providing the pump means inlet.
25 Embodiments according to the present invention
“will now be described, by way of example only, with refer-
ence to the accompanying drawings,'in_which: '
Figure 1 is a perspective view of an embodiment of
respirator in use;
30 ©  Figure 2 is a diagrammatic view of the respirator
of Figure 1; -
Figure 3 is a diagrammatic view of the pressure )
sensor and associated control means of the respirator of
Figures. 1 and 2; ' | '

- 35 Figures 4 and 5 are perspective Views with parts
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broken away of the‘respirator of Figure 1 showing the inlet and ou to
the facepi ece and the punp neans resp- ectively; Figure 6 is a pe@tive
vFeyy ef anot her enbodi- 5 nment of respirator according to the pre -
i nve on; Fi gure. 7 is a section through the _respirator of Figure 6; Figure
8 is a perspective view of yet another enbodPrent of respirator according
te the present inven- 10 tion; Figure 9 is a part sectional view show ng

tﬁ'é"purrp nmeans o e res |rat f d e
sectional view stlf’cf'vﬁriﬁ? et fo [ ggtgl Sﬁsgtﬂ'?ﬁgr & F%gﬁés of |gu€%gg{é 15
The respirator sHadet rarﬁ gl!ntéstltan&hg €eqppisee and Hehe puRp megns T esy
- shown, conprises gfjd1yf;ace mask covering the eyes, nose and nmouth of the
- wearer, which is heI d on’the vve%rerls head bg [ et ai pi ng ans exten &
~around the back of the wEd@¥res Ondgd2 RRASRAFELVE SVHRY -0 ANehRS qﬂf’ -

seal ed to the featertf diheespirator athertang-tpi the fréesemt om\dmbm:i;h an
outlet provided with a 0'}3%"‘@’7“{“%'[ %ct?é{}a‘;ﬁr&?%l%{e?g tpé Jt}: Ir

| eaves the nmsk, and an connec
flexible hose 4 tFhewneuds unit 5. The punp unit 5 25 is, as shovvn

supported by a harness orildugeb®BCK g0k Eﬁspeaefoebute‘n&yf a&é@rm&ﬁn@y be
supported by a si m.| a 4} harne s on the front of The uni t

conprises a housiS®P rﬁﬁl‘?ﬂ”@&ﬁﬁr f’gFﬂﬁdéngaT‘P élb‘? RR&FHE ’ef’ven"

centrifugal fin, tardh;a battery operated d.c. notor driving 30 the fan are

housed and wi ||l be descri myre ,d I T, ‘pi\&’g)
housi ng has an outlet 8 de n| n ﬁ'e oﬁgﬁgt sggéfﬁ“?a%l%%ﬁo cﬂﬂn‘lt t?ump
hose 4 is connecmednsaef dhe, r@lspar'plterapft Figaref®; andinpl e as shown two,

inlets 10 connected to ttngfu:m, i1l 2. a pEAENs@EtibRaNOMBENIsSwing &f s 10 is

hr r Y fi
t eaded to rece (%f%1cgéf%h o % %epum% means of Figure 9.

15 The respirator shown in Figures 1 and 2 comprises
a facepiece 1 which, as shown, comprises a full face mask
covering the eyes, nose and mouth of the wearer, which is
held on the wearer's head by retaining means extending
_around the back of the wearer's head, and which is per-

20 ipherally sealed to the head of the wearer. The face-
piece 1 is provided with an outlet provided with a one-
way outlet or exhale valve 2 through which air leaves the
mask, and an inlet 3. As shown the inlet 3 is connected
by a flexible hose 4 to a pump unit 5. The pump unit 5

25 is, as shown, supported by a harness on the back of the
wearer but may alternatively be supported by a similar
harness on the front of the wearer. - The unit 5 comprises
a housing in which a pump comprising a fan, for example a
centrifugal fan, and a battery operated d.c. motor driving

30 the fan are housed and will be described in more detail
hereafter. The pump unit housing has an outlet 8 defining
the outlet of the fan and to which the hose 4 is connected,
and one, or a plurality of, for example as shown two,
inlets 10 connected to the fan inlet. Each of the housing

35 inlets 10 is threaded to receive a filter canister 11,



.-6- which may conprise a particulate filter materi al .and/ of a gas and/ or
vapour filter material. One such canister 11 may be nounted on the or each

or so f the inlets 10 and any unused inlets may be closed by a plug<pot*
shown It will be appreciated that by increasing,the nunber O
filte Isters 11 provided the rate of flow of air through each canister
can be reduced, thereby increasing &he efficiency of filtering and reduci Qg,
the resistance to flow of air through the filter means. 10 The

notor is connected, as shown, by a cable 27 of a notor energisation circuit
to a.sepafiieh ey combrise fy RATHLTHIA R e Matarifd @andeftared es 6 and

opti f)_naljl Q/a.ﬁfhhﬂdl/&f-fv&ﬂ%%*‘ti?lﬂ&?hﬁf)ﬁ&?&{)h&)w%\ﬁfh Tgfnbm&r' ol i ngdpower
suppli1 e to the notor. ternati ve t he atter I tter] es nd, - .
shore prcBRGcES PRURted &R The oF sadh of spe of fhe ThISts 40 aad's A

~ shown in #ygumnugedtiml ek ahay Vot velosed by a@lus (net citesed position, for
exanplg by a helteal ONPL ESFprsOLa M | {ithtl by ?fhéxlwsitxt%e £ \amlldr  ONlY

open to permt_ 20 air to flow out of the facepiece when the air wthin the
f acepi ece°f sfhlter [fantstor oty Rreviged cthe Fim At S Ar The val ve
_cracki ng tHPoSEh Ceddly ¢axiiStarden Nve \Wédiided NatHeryldyr litrieadiy Pascals. A

one-way ipl et lve 13 is ed.in the inlet, 3 of the facepiece and
pormis ot otF1Efease $f DR 98 9 Ak Sh s PRl
arranged Stowhef aie Vatowghithe cfbbeergnemun. as the pressure downstream
theregy w thin thgefREEHE LS E5rubédfed Nals Wi W28y NETRAH1 SV the hose

4. 30 ' The operating paraneters of the punp unit 5 are selected
rel ative & d"PHer oPRELET FRAL AR oFK 44t of0 thseparate unit comprising

a casing housing one or more batteries 6 and optionally an
on/off switch 7 operable by the wearerifor'controlling '
power supplied to the motor. Alternatively the battery or

15 batteries and, where provided, the switch 7 méy be mounted
in and on the pump unit 5.

As shown in Figure 2, the exhale valve 2 is biased
to its closed position, for example'by a helical compress-
ion spring 1&, so that the valve will onlf open to permit

20 air to flow out of the facepiece when the air within the
facepiece is at a preset pressure P above atmospheric
pressure. The valve cracking pressure may for example be
within the range 150 to 600 Pascals.

A one-way inlet valve 13 is mounted in the inlet 3

25 of the facepiece and permits air to flow from the pump to
the facepiece. The valve 13 is arranged so that the valve
will close as soon as the pressure downstream thereof
within the facepiece exceeds that upstream thereof within
the hose 4.

30 The operating parameters of the pump unit .5 are -
selected relative to the operating parameters of the
exhale valve 2 so that the pump unit will cease or sub-
stantially cease operating effectively when the pressure
at the outlet is of the order of but slightly less than

35 the predetermiped pressure P at which the exhale valve 2

opens, During inhalation the pump unit will operate
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exhal e valve 2 so that the punp unit will cease or sub- stantially ase -
operating effectively when the pressure at the outlet is of the der) of

b&t skFightly less than 35 the predetermnm ned pressure P at which Nxhal e
val ve~2 opens. During inhalation the punp upnit will operate - ormal |y
and the inlet: valve will be maintained opEn7 The exhal e val ve bei ng cl osed.
- Duyring exhal ation, the pressure V\Athl n the facepi ece w Il build up to a
pd*l/nt at which it exceeds th the hose. 4. At ¥ a
13 will close. TRer®aldYe F‘ﬁ Spgﬁlvﬁ f‘ihit)%er ea erﬁé}ﬁté‘ﬁe ’hvﬂﬁ?e

cl osure of valve. kXkhadesealae Ibred.nsas-.eopndprebsnmsmxm#th%nhoﬁ}eeto t he
opoint al whi oh 1 NG RulTRA Wl tilinl ¢RS RaBEBlebd @18208uil8Nubedld Poldt at

~ ceases or subst antp I a ceases 0 oper ate ectl veé to 10 draw aj r I nto
- the apparatus thr ougm He fecreeds. tba'ltl A9 hbenBPs8pdr at AHNtRES (PRADBENE RS ¢
5, because of tshe yA8/e51196A 110 cfilod¥.Pr TheNeRHaby VvARverweblhopeéentsiiortly

cani ster 11, the pressure be en the_ fi Ite cani st 0 api s nd t he
punp neans is sub- é» ﬁnrﬁ& i Hﬁenganvaiv Qg égﬁi Q'gh

substantially cease&ztaaqoérmlpresﬁsﬁt@t m.ehjm the possstoetbetmmttﬂe whigh
means and the filtgf, ﬁ:@d Sh@ﬁ? Ul‘irle%%eilfaﬁ:gﬁ‘ ifea SUQnaiHESthﬁ'\GhPéﬂSﬁ”e

towards atnobspheric pre ressure fferential agcross
the filter canist aeﬁs%@Q@uMPéWn°1°Hé°Pe§Poﬂpﬁﬁf‘ﬁéeﬁffﬁ%t?"éﬁ Y nt2t

and the filterjganisdwelair Sint@N¥9He Q‘bp&rﬁﬁ:ﬁ%sUhﬁoﬁ@ﬁsehelfll'ﬂbrﬁh as shown
I's mounted in this region, and which _causes_ contr

ns._to er
di sconnect the notor of tIHFIRERTIATs OPESREIRE Bgtte?yp‘}\ﬂg u?ﬁ‘é gfegéﬁg‘egg
rises to .25 a presettiewsdsistameax dnplfd ovepresentieduby10beand e¢achpPhithen

bel ow at mospheri ¢ J§f¥§%g;lli, the pressure between the filter canister or
canisters and the pump means is sub-atmospheric. When the
15 pump means ceases or substantially ceases to operate
effectively, the pressure between the pump means and the
filter canisters increases from the sub-atmosnheric
pressure towards atmospheric pressure to equalise the
pressure differential across the filter canisters. The
20 pressure in the region between the fan inlet and the
filter canisters is sensed by a pressure sensor 12, which
as shown is mounted in this region, and which causes
control means to be operated to disconnect the motor of
the pump means from the battery when the pressure rises to
25 a preset level, for example between about 100 and 140
Pascals below atmospheric pressure.
Towards the end of exhalation, the pressure within
the facepiece will fall causing valve 2 to close and valve
13 to open. At the commencement of inhalation, there is
30 a rapid and transient reduction of pressure in the face-
piece which is communicated to the fan and to the fan
‘inlet. The pressure sensor 12 is arranged to reverse the
state of the control means on sensing this reduction of
- pressure to thus re-energise the motor. The pump unit
35 will thus start operation again to supply the facepiece

with the air required by the wearer for inhalation.




e gl
»

-Tovvards the end of exhalation, the pressure within the facepiece will fall
\\\g valve 2 to close and vaI ve 13 to open. At the commenceénent’ of
tlon there is 30 a rapid and transient reduction of pressure |n*the
f aqE- Jpi ece which is communicated to the fan and to the fan. inlet. The
pressure sensor 12 is-arranged to-referse the state of the control neans on
sensing this reduction of pressure to thus re-energise the notor. The punmy_,
unit 35 will thus start operatlon again to supply t he facepiece with the
air required by ThusuR¥rspitable sefestinp of the onaratiingmarasel ection of
t he operabtBgspafathaeérhalef vabee caddl the Pusp and ¢ ha-,uwraheumt t he ener-
gi sation ofa%henpugpt#nlt can ttl)e n@de 1O vay 1:dour"_lan %Lbnre Ithlng cycl e of
the wear 8F72H5P"oR g PRAb Ethe %nat‘?ﬁ)urﬁ of air |(':"h € d'Fwn into the
respirat breahhmughcrhbefoftbhg weairenhi gt ondot ttmmed@w@atth@d but also to

‘reducg thRoRRYeHE" §PHI Gﬁ‘ﬂcfxri’én iPSed et des %tﬁi‘@és*iﬁ%-att%re he life of
the battery. The inertia of uni t arran ed 10 so that the
fan w | Itbﬁnfi‘ﬁﬁérﬁo“i’ﬂt H‘E‘%"‘éf%%r“&eﬂ?ﬁﬂ d?’er?é'é‘%er?“d‘e di%ed to

mai nt ai nréhﬁcétﬁﬁdl pgwef-eﬁsqﬁfredn fem hsiee battard and Rdlust R rotation wll

contlnueeggg £Qg fngeT%feég %{8@ nd the start of inhalation when the
notor is re- ener I'se I s addi |on reduces 15 the energy required

each time the nDle inertiafef g‘ﬂ's%cpw @Péltcénﬂayhéel aerangedi the punp

uni t 19ASg§hoNEle | thé i 631 ¥ aéhthindd '@ o FotRiteCarLedl thii MoggROdi MENt
conpri ses an outer mask 1ba I ch covers the face . of the wearer and is

per i pher 38 ybeen %‘Ei‘?'be’fﬁes tougintain the s&ﬁﬂdéﬁgl RREPSHBSK 15b whi ch
nore cl osel yhé Uiosenfls ddie swsthatthewoltadionheiddacentinuéhe outer mask

I's provi Qz?gd"' éﬂe t@:?d i&@' eéxl?aﬂl:diénhean%()%%% \gibtambnof inhalation
- when the motor is re-energised. This additionally reduces

15 the energy required-éach time the motor is re-energised

to overcome the inertia of the pump unit. -
- As shown in Figures 2 and 4, the facepiece 1 of

this embodiment comprises an outer mask l15a which covers

the face of the wearer and is peripherally sealed to the

20 wearer's face, and an inner mask 15b which more closely
surrounds the nose and mouth of the wearer. The outer
mask is provided with the inlet 3 and the space within
the inner mask communicates with the exhale valve 2 in
the outlet, which conveniently penetrates both masks.

25 Communication between the masks is provided by one or more
apertures in the inner mask, the or each of which is pro-
vided with a one-way inlet valve 16. iThe valves 16 may
for example be flap valves o . permitting
flow of air from the outer mask to the inner mask but pre-

30 venting flow of exhaled air into the total volume of the
facepiece so as to limit the amount of exhaled air which -
may be re-breathed. If the inner mask is sufficiently
well sealed to the wearer's face‘tO'prevgnt excessive
leakage around the edges, the inlet val#e 13 provided'in

35 inlet 3 may be omitted, the or each valve 16 performing
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the inner mask communicates .with the exhale valve 2 in the outlet, whi ch -

conveni entl:y penetrates both masks. 25 Communi cati on between the mask

ptovi ded by one or nmore apertures in the inner mask, the or each o
AP

S pr\g- vided wi'th a one-way inlet valve 16. The val ves 16 may for
be flap val ves permtti flow of air fromthe Q@
mask to the inner mask but pre- 30 venting T1ow of exhaled air into e
t étal vol une of the facepl ece so as to limt the ampunt of exhaled air
whi ch may be re- brg |f the inner mask is sufficiently well seal ed

'to the wearer!' unc‘r:’é?/!éht excessi ve | eakage around the edges t he

inlet valve 13 provi ded Fﬁs@ﬁeiin{*e@n@ Treshoe prefexxed (qnbadi il e

per f or ni ng i tSvL!ﬂOGL' 2“ 13Fbﬂar@l$e4pvﬁ£§' 15:;be5\4 prﬂf GHH&& Gﬂ‘mﬂlm % ,0f
the valves 2, 13 and t

nB uni t b&gﬁ ng i gure i t he NN Jb:ie
conprises a flap §BFv§ae:Hﬁ'p? s?ﬁ‘ﬁpﬁ"??%x? B YRive PR 1E & ]’té‘d‘ over -
a seat 21 surrgundisg 20 wpﬂuhngsl aecabed povenge méat rﬂbtsra'xtqsmt‘hels an

facepi ece. The di 56.20.6SORAR! bXabiigh! Sr CLREGE OB 1 ARUALAL Satle 21

and-lifts from sea Irt ow I nto The facepiece when the
pressure within tHGSPaGQpiI-eCBOruFI-EY1anb$!)vﬂ-?|ﬁ?d|W¥1ﬂ%‘9¥bs%”%°drr?é‘ dteat

each val ve 16 myzheaﬁamkﬁtkyffaasawetzﬂ tJ h@lf&haéﬁvﬁi\ﬂ&wnﬂﬁs a
flap val ve conpri si ng arigid disc sea g@r an out I o §lar88at 23
surroundi ng the offFf P%ﬁén?‘ﬁ@“aﬁ'ﬂ‘* Brﬁ?%%’éﬁ 4 ﬁ"f% Vs B Position by a

hel i cal conprassi belapr thgtlinwhhehhbgarh. agihasort émchliwal @ Hnonay peer t  of

t he housi ng aroun% Hg]gagligl ang@Hm@éhts fromthe val ve through openings 24
comuni cating wt 'ng in seat 23. The punp unit 5 shown in Figure
5 conprises a d.c. The exhale valve 2 comprises a flap valve comprising

a rigid disc 22 which seats against an outlet seat 23
surrounding the outlet opening and is biased to its closed
15 position by a helical compression spring 14 which bhears
against_the disc 22 and a part of the housing around the
outlet. Air exits from the valve through openings 24
communicating witﬁ the opening in seat 23.
The pump unit 5 shown in Figure 5 comprises a d.ce.
20 motor 26 connected by cable 27 to the battery and to the
shaft 28 of a double centrifugal fan 29 whose outlet is
connected to outlet 8 provided by the housing of the unit.
The fan inlet is connected, as shown, to two hou;ing
inlets 10, each of which is threaded to receive a filter
25 canister 11.
A preferred embodiment of the pressure sensor 12 is
shown in Figure 3 and comprises a housing 30 the interior
of which is separated into two chambers by a diaphragm 31,
each chamber having an inlet 32, 33, one of which is
30 placed in communication with atmospheric pressure and the

other with the pressure to be sensed. The diaphragm 30

carries one §ontact of a switch 12a, the other switch
contact being fixed. As shown, inlet 33 is in communica-
tion with the region between the fan and the filter

35 cartridge and the switch 12a is normally open being closed

.~- 80 long as the pressure in the region of the fan
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.20 .nmotor 26 connected by cable 27 to the battery and to the shaft 28 of a
d centrifugal fan 29 whose outlet is connected to outlet 8 provided by
t Re using of the unit. The fan inlet is connected, as shown, to two iﬁ_ *
hods¥ng inlets 10, each of whi ch is threaded to receive a filter 25 =
‘cani ster11. A preferred enbodi ment "0f the pressure sensor 12 is shown in
Figure 3 and conprises a housing 30 the interior of which is separated inK?)

two chanfgiet 1V mdistiadREd HETow the GireBet Navdiar Ty sRikcAN12akist 32, 33, one o
which is 30 placed in, comunication w th at pheri.c_pré€ssure and the other
V\/ith-the%&ﬁfé“ﬁ?"b?é% , BoH Wﬁ‘ﬁ??i@?gﬁ%%ﬁntact of a
SWi t ch lmatort 26 iat ther eserglisitionntirctith of nthef motett. Adtetmattyely)l et 33 is in
comuni Cg- Ei %Q ' ' t . hg E%i er 35 cartridge
and the ?\ﬁ C f\é\%é P's“s’nh%r rraH% o%gn el ﬁ%@c o%gld@’gs o%é] as the

- pr ess@r eleng amdheppessuns in (ther pegion of the fan inletis; maintainest ned bel ow t he

preset |S€l@u-t@&'€éﬂﬁ%?%§i§%&§&iﬁﬂd 8hé Predsurdl i thee battery 6,
fan

on/off switch 7 e, fan nmotor, 26 in the energj sation circuit of the

ot or | ATYEER A5 S5 Fan HISE SISER 45 i prHRR LRIy O R IEe. sui t ch 12a
| S open emergiseagrelayt Weachrdeaucaises diseonnegtion of theemdtan friomet i S

mai nt ai th r J | | S +Cl Qse e ' ressure in the
region o tﬁga%\gzﬁ'i n et&?ele‘I 15510%%?18}%1?& gvgﬁg?o?nkggdgxgnpl e, energise
a relay baipassheircaitcto dhycprsmcthieorprdssune mensorf amd the battery. The

ener gi SaLLPRe £’ EYhErJBYsS! S1Pat NHd! U b illht dtY WS Helidpeltalt d® DY- pass the
pressure sensor and the related control so that the respirator may be -
oper at edWhFERBHt tReeCRBHE DI PER AR P yEhe Sensfrot 262, 1t will be

appreci ated thatItwWilP bécappvediatsd fatheahides ahebdavan@dien n terns of
a reSplrﬁgg[bggﬂpééécribed above in terms of a respirator compri-
15 sing a facepeice in the form of inner and outer full face
masks, it is equally applicable to single face masks
which may. be full face masks or partial face masks and to
facepieces in the form of hoods or helmets which are
adequately sealed to the head of the wearer. Additionally,
20 while in the above described respirator, the inlet valve
. 13, where provided, is placed in the inlet to the face-
piece, this valve may be provided at any convenient point
intermediate the fan outlet and the facepiece.
Furthermore, while as described above the facepiece is
25 comnected to the pump unit and filter means by a flexible hose, the
hose may be amitted, the pump unit and filter means being mounted
on or in the facepiece, as will be described hereafter.
The respirator shown in Figures 6 and 7 comprises
an outer mask 15a with an inner mask 15b similar to the
30 masks of the_facepiece'sh0wn in Figure 2. As with the
facepiece of Figuré 2, the outer mask 15a fits peripher- -
ally against the wearer's face so as to be sealed thereto .
and holds the inner mask, which covers the nose and mouth
of the wearer, against the wearer's face so that it is

35 also sealed thereto. The inner mask may for example be



‘"\—/

15 sing a facepeice in the.formof inner and outer full face masks, it is
- equal ly applicable to single face nasks which nmay. be full face nmasks o
partia face masks and to facepieces in the formof hoods or helnets
are édequately seal ed to the head of the mearg Addi tionally, 20
in the above described respirator, the inl®t *valve 13, where provide
placed in the inlet to the face- piece, this valve nmay be provided at any

cdmveni ent poi nt “g"f er} du%yéet e Lagyﬁﬁﬁl’?ace gagpgc;

Furt hernore, whil Ged®r d abov |ece |s connect ed to the
punp unit and-filter manBhebfacepieesoytlethand fregpomanicate sdth t he

punp unit and filgeriHRRsmdaRi 4, B batvealod, me‘anewmaas, thé! be

descri bed hereafter The respirator sho ur es co ses an
outer mask 15a witmR rﬂ?é?gﬁéie‘g%g% %Ez% ‘%aé&%&

f acepi ece shovih |'meFirguf-ana%k 1sAlssd\npbhvitdedﬁ1&heqmeeoenot-eFra§ustwwﬁ tml;e out er
mask 15a fits pe - !I¥ |gaé ;Hg ﬁ f A%E mSSks? Stile? al ed

t hereto and hol dsap?ﬁgrleﬁ er nas I Ch covers %%se and m)u?ﬁ of the
wear er, agai nst tdfewhishy & ‘Provided wisht & enetway valys 16 pepmidsing @ir Hex et 0.
The inner mask Mool ok *EHEPoiteRCmaskc HREH the ﬁﬂabﬁaswr a synthetic plastics

material. The. facepiece gut| et and, exhal e val ve ni cate, W.fh t

i nner mask and, for convihitBis enbediment, th ?%“Bd‘[”ér' H”"“‘f‘{:\ t"‘@rﬁ“ﬂa&k"s
bei ng seal ed th)gehlaef n2kk (158, peheqhnpyurﬁk hdye take lactaribtyf lof differentaférmss
al so provided wit ne or 1 : Fg S VP _
conmuni cati on bet‘%e%r‘roﬁ i:‘ﬁ'i'mj’?he or g’% \?ﬁgg{{gr s&%'réi\:/:ydggoss t
one-way val ve 16 Meextiending)withint the putert mash mmm%@%@%er
mask. In this enbahdPthe firbRt RENthe Biteromhsk. MUY Bibe/iz) Hag &heni& 10UdteT

The housi g of "t 1HBeEH » AR Shar tin doFt Ml ends oAICh A plso the £adepisos

15 inlet (3), opening laterally of the facep:l.ece The cross-tube 34
has on outlet opening intermediate its end which provides the pump
unit outlet 8 and which commmicates with the space within the outer
mask. An axial fan 29 is mounted within the tube 34 adjacent that
end provided with the inlet 10 to draw air into the tube 34 through

20 inlet 10 and expel it through outlet 8. The fan 29 is driven by a
d.c. motor 26 which is, as in the above described embodiment, battery
operated and is connected by cable 27 to a separate unit housing the
battery or batteries and optionally an on/off switch controlling
power suppl:l.ed to the motor. K

25 ~The inlet 10 of the facepiece and pump unit is threaded and
receives a filter cam.ster 11.

Asmtheabovedescmbedembod;mm:, a pressure sensor 12
isamangedintheregionoftheinlétofthe fan to sense the press-
ure between the fan and the filter canister. The sensor 12 is

30 conveniently mounted within the casing 34 adjacent the fan inlet
and is associated with a switch 12a connected in the energisation
cnuutofthemotor%asdescnbedmthepreced:ngeubodlment
_ The valves 2 and 16 and the sensor 12 are preferably const-
ructed as in the preceding embodiment and the operating parameters
35 of the exhale valve in bel_at_ion to those of the fan 29 are
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.34 extending within the outer nmask above the exhal e val ve 'l aterally across
the front of the outer nmask. The tube 34 has an inlet 10 at ohe end , as
shown e left hand end, which is also the facepiece 15 inlet (3), op% nd

| at er of the facepiece. The cross-tube 34 has on outlet opening
I nter te its end which provides the punp unit outlet 8 and which
communivet es with the space within the outer mask. An axial fan 29 is

nounted within the tube 34 adj acent that end provided with the inlet 10 to
draw air into the tube 34 throdgt#220 inlet 10 and expel it through outl et
8. The fan 29 is driven by a d.c. notor 26 which is, as in the above

descri bed ent{oqi men et Qﬁ th[er% E)er %tt% X ?)%rh e%ogne%efsgrggﬁﬁabl e 27 to a

separate un|t FodSi ng erires an ronal Ty™an on/ of f
swi t ch ewiatdlan g pxb\nereﬂmmme@d: 106‘ figwresorl. t255. It willThe inlet 10

of the hAGRRILCH AP atdd tha ¢!, hieRded s2RhbbAGRENES RQohitkher canister
11. As in the above descri bed enbodi nent, a pressure sensor. 12°i s arranged

in the Pgithe Pumphanid ds gorE, & espensdvee e thre beathingr e pet ween t he
fan and ct\rhaef iolft e:rhecarraas-tee-r be-EI&Qs&eﬁﬁ'Oﬂ:th ohﬁsaeoeoatemhenwaumaunt ed

Wi thin t asi lacen fan| | et. and.i s ass t-ed with a switch
12a conr?ect ed |tﬁ%txﬁ‘g’ e\'& sg*t ef'c&?’t f‘cel'?é‘efrﬁt &he 6’ &8s described in

t he preeadipngndrtbodi nent. The vaI ves 2 and 16 and the sensor 12 are
preferably constp, UGkt (sael o160 tAeCae CHIALTBRL Alolide OPerating

paranmeters 35 of the exhal e valve in. relation e fan 29 are

- 12 - @sndot dhesdnnex; mask ASHHymay: be @ﬂ'értéﬁés%'stﬂesé’r"‘llﬂéﬁ |1ﬁ relation to

t he 1@badymey oaﬁﬂiﬂau e brieadéy hia1wiel, I rfé%\&ﬁ\éﬁhgb‘i'aam%r(%ql aeed that, in
responsi ve,to the

t hi s enmqodi ment, contro &h i g D A
breat hi 1§ S8 OFTENE e%é‘ & "E‘&ggﬁ’?e a3 ™ %hSSP ol Pika ol une of
the fl exd.lg.e imdhel riegtivec ot hatilateBi.ece and the punp unit.
In the embodiments of Figures 8 to 10 the pump
unit 5 is in the form of a module for connection to the
15 inlet of the facepiece. As shown the facepiece 1 has a
construction similar to_the facepiece of the embodiment
of Figures 6 and 7 with an outer mask 15a and an inner
mask 15b and the cross-tube 34 provided within the outer
mask. As with the facepiece of Figures 6 and 7, the
20 inner mask 15b communicates with the exhale valve 2 and
with the outer mask through apertures provided with one-
way valves 16. A one-way valve 13 may also be provided
in the inlet 3 of the face mask (corresponding to inlet
10 in the embodiment of Figures 6 and 7). In the
25 embodiment of Figures 8 and 9, the pump unit 5 comprises
an axial fan 29 driven by a d.c. motor 26 and the unit
housing has a threaded inlet 10 for receiving the outlet
of a filter canister 11. The energisation circuit of
the motor 26 is as described in_relation to the embodi-
30 ment of KFigures 1 to 5 and includes the switch 12a
associnted'with'preSSuré sensor 12 which is ﬁounted
within the pump unit casing in the region of the fan
inlet. The operation and operating parameters of this
embodiment of respirator are exactly the same as those of

35 the preceding embodiments and it has the additional
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In a nodification of the above described enbodi- nent, the inner mask 15b
may be. omtted or the valves 16 10 nmay be omtted. A one-way val ve,
répl a€ing valve(s) 16 is then arranged in the path of air fromthe/p
unit,~e.g. in the region of outlet 8. In the enbodi nents of Figurfes 10
the punp unit* 5 is in the formof a nodule for connection to the | et
of the facepiece. As shown the facepiece 1 has a construction simlar to

t fre’ f acepi ece of the embodinent of Fi gur_e?f and 7. with an outer mask 15a
and an inner mask 15b and the cross-tube provi ded within the outer mask.
As with the facepiece of Figures 6 and 7, the 20 inner mask 15b

comuni cates wt m&%%l@fvﬂ{é/eena)&ﬁdné’ﬁé ot hﬁg‘?ﬁle%r R tzgrough

apertures provided with one- way valves 16. A one- val ve may al so be
provided in the inlet 3 o'?lii‘ﬁ'eef’é?:eﬂl‘fﬁ%ﬁ( a('b&]rfé%'mﬂ%"rf‘g fiogm r?lfetpum uRithe
enbodi nent of Fi gsxresr Gedririe Hion ntd hh Farydpitice Wi ¢figurgliBesind pdladed,

the punp unit 5 &, |ses an _axd an 29 driven b or,.26 and the
uni t housi ng has A t reapdle"(')plrﬂ %aﬁttf“* r(el'c \ﬂensgsqhn%ﬁtlg;}tofth& Stilter

cani ster 11. The emkodiment orthe rfan t2‘i)fls e qettorifAgals fan odbdch Bed s
relation to the efboghe pilecd®ilig Oémt;:dcgi':l‘l‘@&é 13 S Qi 44 By R dSW' tch

12a associated wit h pressure sensor 12 whi Y's mounted within the.

unit casing in tHEOYRIHPRS T’H%"'G’a?ﬁfr‘rﬂ'bt“r"ﬁ?é’ dﬁer%ﬁ%yaﬁd‘eoﬁél"’ét |aﬁg
par anet ers of thlﬂtmlmteﬁﬁodﬁw'lﬂ’ aimmiagfmﬁ-ﬁ(a&tdwsthe HoWered§ liOSe
of 35 the precedi "cl)b JEnt Statd |tr hsassuthe add|t| s - 13- _advant age
of the enbodi nent Fe ures o and 7. PH urree 1T 0ws “aﬂ' al t @fn&t MA7e form

of punp unit @fme@mtlwntﬁd hexﬂmem aus tofofFithe dia@isimgplofcdhe pump
unit 5 in which the motor 26 is located and which i;

separate from that in which the fan 29 is located. This
part of the housing is vented to the atmosphere to
provide atmospheric pressure in the appropriate one of

15 the chambers of the pressure sensor 12. The other chamber
is connected by a duct 44 to the region of the inlet of
the fan 29 so that this other chamber of the pressure
sensor is at the pressure prevailing in thejregion of the
fan inlet. The inlet 10 of the pump unit is, as in the

20 embodiment of Figures 8 and 9, threaded to.receive a
filter canister.li. The operation and operating para-
meters of this embodiment of respirator are exactly the
same as described in relation to the embodiment of
Figures 1 to 5. -

25 ' It w111 be appreciated that the embodlments of
Figures 8 to 10 are equally applicable to other forms of
facepieces as referred to ahove which are capable of

supporting the pump unit and filter canister.

30
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of the punp unit shown in Fi gurés 8 and 9. In this 5,ehb_odi ment, the fan 29

is a centrifugal fan which is, as in the preceding—enbodinents, driven _
'-d@ly by a d.c. notor whose energisation circuit is exactly the sane as *

t f the enbodi ment of Figures 1 to 5. Howe, ! [ di pment t
pr ure sensor 12 is, for con- 10 venience, mlmt'ml t"ﬂ!ﬁ fp’art of the
housi ng of the punp unit 5.in which the notor 26 its Locat d which is )

separate fromthat in which the $ak# 29 is |ocated. This part of the housing
is vented to the atnosphere to provide atnospheric pressure in the
appropriate one of 15 the chanbers of the pressure sensor 12. The ot her
chamber i &\smimected by a duct 44 to the region of the inlet of the fan 29
so that this other chamber of the pressure sensor is at the pressure
prevailing in the rggion of the fan inlet. The inlet. 10 of the punp unit
s T nfthe 20 iR TR B S PP AT o SR ASERE 4 F Fakel ve a
filter cometerfdi.cdher operthe omoutl apdraesepphHattee westroers axfid t hi s .
enbodi ne [ : - a al jyL.relation to
The embodi TERtS ot Fare o PP Bt el et Mol PORESEy Ml Le L2 b e
“that the Erbodimemms B Hguewsl et (vhirh e WRARATLE dIReEEie to ot her
forns of {x€eps eEbsw adut deried spnadarit Wit cth & rfa cepiindd € wrfers Upporti ng

g N T o
wear er anthéweacrpss), ipimg mexhsf outduppiyimgiair dive-thes spdrad e val ve
nmeans in ‘t{]@nﬁﬁthﬁ m&egké%% qu‘pix;é) iﬂﬁrﬂ Imélds (b | Y 'out of the
space wthin the tacepl ece en

power means connected to the pump means for energising

the pump méans, one—wﬁy inlet falve means in the path of

air flowing ffom the pump means to the space within the

facepiece permitting'air to flow to the said_space; the

opefating parameters of the pump means and the exhale

valve means being selected so that, during exhalation by

the wearer, the iﬁlet va;ve-mean§.will close and the

pﬁhp means will be placed.in7a &ondition'in which it will

cease or sﬁbstantially ceaée,td operate effectively,

filter means connected to the'pump means inlet means for

filtering air supplied thereto, a pressure sensor for

sensing fhe prgs#ure of_aif between the pump means”and

‘the filter means, and_contfoi means for causing dis-

connection of the pump means from'the'power means yhen

the pressure sensed by the pressure sensor rises above a

preset level.

2. A respirator as claimed in claim 1, wherein the
inlet valve means comprises oné Oor more one-way ialves
which are arrangéd such that the or each said valve

will close as soon as the préssure downstream thereof

exceeds the pressure upstream thereof,



e
«

a predeterm ned differential. pressure is established thereacross, punp
nmeans for supplying air to the space within the famm et _
méan f air, power means connected to the punp neans for energising the
punp ans one-way inlet valve means in th at h of MILIIII 'f -
punp ‘reans to the space within the facepi ecglgermttl I IC"'IIIHI (II\Imno t he
sai d space, the operating par aneters of the punp nmeans and ‘t h& ekhal e val ve
neans being sel ected so that, during exhalation by the wearer, the inlet
val ve nmeans will ,cl ose apd bge pl ace a.coditionin
which it will. ces5e or sﬁbs%aﬁ% ynggaééaf'ﬂe%pﬁ?a?’gﬁé e@f?%l Filter
means connect ed FbS%Nezpunbeneansthﬂlntmneuqsnsor -f i ¢omprisesia Suppl i ed
thereto, a pressgh® gcqse! ;,ngsenm ng LR gﬁgslgwg,.q;egﬂédp&ﬁ glegh n PUM
I S-

means and the filter peans ngd. control peans for causing connecti on
of the punp rreangn??6%‘???\?50&%”%5%“%!#?5eb?)‘l"%’élbr%e%'ﬁ]sed pyandicthe
pressure sensor toftpohbmesns presetiheYadesZa switch dpérsié VP tRé

.cl d I I I
one-way val ves bl RSAFEChERAE " Tl a¥E) SEnaRERE RS Farm vae pn

cl ose as soon ascineuptcafythedguoperseam t her eof -exceeds the pressure

upstreamt her eof . - 15 - 3. A respirator as clained in either
Claim1 or Claim2, wherein the punp nmeans conprises a fan and a d.c.
not or - , and the power means conprises an energisation circuit

i ncl udi ng batter4.neans A respmﬁlatbe a9nt19imé@alrs any one IdEI&KB?Spﬁe@W tch
operabl e by the guesguifaf@lsOtherein SR SPONSELSE Jdrdat SIS SGld Pump
means and exhale valve means are such that the
pressure in the space within the'facepiece " at which
the exhale valve means ~ will open is slightly greater
than the pressure at the outlet of tpe pump means at

which the pump means will cease to operate effectively.

5. A respirator as claimed in any one of the prece-
ding claims, wherein the pump means is connected to
the facepiece inlet ~ by a flexible hose, the pump means

being mounted in a housing for mounting on the body of the
wearer. ' '

6. A respirator as claimed in any one of Claims 1 to
4, wherein the outlet of the pump means  is connected
directly to the inlet means of the facepiece , the

pump means " being mounted in a housing mounted on the
facepiece.



4. A respirator as clainmed in any one ow;pr’e;;;ﬁdi;ng—e#ai ns,
I n the operating paraneters of the punp mEans and exhal e val ve

presSure at the outlet of the pufp Hanz es punp’ neans wil |
cease to operate effectively. 5. A respirator as clained in any one of :
the prece- ding clainms, wherein the punp neans is connected to the
facepi ece inlet by a flexible hose,. the, pu aps peing nmounted in a
housi.ng for rmunﬁiﬁﬁsB*v'i"TW b%ﬂ‘f’d?“ﬁfg %a‘?’e&%.'gfa m g?'éspi rator as

cl ai ned €raidy6 pnehefeih athe filter! medres ei N t hics onvhmtedfon heh@unp neans

are such that the pressure in the space wt bi cepi ece® . *
ch the exhal e val ve neans wi || open \m\‘nﬁ“@ “mm ﬁ Fe(, t han'he

i's connegcted dir ly to | nl of the facepiece , the

punp rrea:h%fet 'B%gﬁ% munt%ﬂ%@ga&%ﬂ usi ng Trount®ed on the f acepi ece. - "16
- 7. A respirator as clainmed in either CGaim5 or Claim6, wherein the
filter nmeans I's nounted on the inlet neans . of the punp neans 8.

A respirator as clainmed in any onge of aime 5 to 7, rein fhe facepiece
conmpri se®*an out r'ﬁﬁgk’ﬁ%i%%o&vﬁ’ﬁf’ He“f%ft’ép‘?'é%e°f\r,1$f‘flms 5 ¥d an inner
mask 7, whevedadthetfacdpieoce | et , ¢impriwes amséuber ngagk ovi ded with one
or nore apertures, . 0 0, lch | s. I ded wWith -\vay val ve
permtting ai rpfgv%{lggv ?%%lga?ﬂ% fs%%%ﬁg%c% hll'tg'{%e i nnxe\ﬂr“tl n%'zkﬂ]'g?é‘va A
respi ratmasks cl ai nedovidesywith @ie Qutlet 5 the sinpgrermaskibeing| et val ve

nmeans COoppgi$8edawPbR- ¥RY JR!niér el | hend asRPé e bl @hidR- A
respirator as clained in ClaimS§, ein the e .
is provided with a one-way valve permitting air to

flow into the space within the inner mask.

9. A respirator as claimed in any one of .Claims § to 8,
wherein the inlet valve means comprises a one-way valve

mounted in the facepiece inlet .
10. A respirator as claimed in Claim 8, wherein the
or each valve- - associated with the or each aperture of

the inner mask forms the inlet valve means of the face-

piece.

11. " A respirator as claimed in any one of Claims 1 to
4, wherein the pump means is housed within the face-
piece , the facepiece inlet providing the pump-
means inlet means .

12. A respirator as claimed in Claim 11, wherein the

filter means is mounted on the facepiece inlet - .



‘\./

or each val ve " associ ateed with the or each aperture of the innegmask
forns-«the tnlet valve neans of the face- piece. 11. A respira

clained in any one of Clains 1 to 4, wherein the punp neans | sed
wi thi-n the face- , piece , the facepiece iyl et provi di ng the

means inlet freans 12. A respirator as clainmed in daim1ll, wherein the
fiilter means is nounted on the facepiece inlet - 17- 13. A

respirator as claimed in either aim1l or Caim12, wherein the facepiece

conprises an ouger mask,W.Lhip (ch th NS; | s. hoysed and an
I nner mask - Eg'coverfﬁgaghgfﬁgég %%dg%%y dgﬁet %t%%%r%#gﬂ%dygr%ﬁided
with the facepi €taimutRet wheneinpthe facepiececcomprises san convenimaskng

with the space betweegithen"Whkéh bbhéONSulp HO4Rs aPer t 1€ BRoudd® Dhideaeh of
which is provided with akone-may inlef valve dgro- Vi |€€ the inlet
val ve neans of tHBeT BafKece. 14°0Vering tig nose;and mouth)of; the |

substanti al | y aseareri andeprovided \with relierfacepiecéi gutket, tthé spadde
acconpanyi ng dr gy ) - ' . | £Hat S ntially as
herei n descri beﬁ%ﬁ? ?%ée%‘e‘ﬁ%’é%{;&gﬁ%ﬂﬁgﬁ%%& gs‘g#'?h@;%céc%%%nyi ng
drawi ngs. 16. betxepp.the masks by reneonirere ppecinres) \the orredch

described with sef ghesReikOpFb0ided Wit 4 loé- e BELOIPANNETI dr avhlgs.

viding the inlet valve means of the facepiece.

14. A power assisted respirator substantially as
herein described with reference to Figure 1 to 5 of the
accompanying drawings.

15. A'power assisted respirator substantially as
herein described with reference to Figures 6 and 7 of the
accompanying drawings.

- 16. " A’ power assisted respirator substéntially as _
herein described with reference to Figures 8 to 10 of the
accompanying drawings. | .
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