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~is inv+ntinn T~lRtfts to a valve asseDbly for use in 

conjunction vith a fa~e ~i~c• nf ~ mRRk, and which per~its 

exhalation of ~he us~r·s ~~eath from the interior of t~9 

Respirators are well-known in Wb1ch the face.pi~c~ is 

provided vith an . eKbalat1oa. valve, and also a si>eec:l\ 

diaphragm whieh is employed to enhance the transnission of 
' speech through the face piece, such face pieces being 

f3bricate4 from a compliant . sounCl-deadening rubber-like 

111atAri a1. 

" 
l:t. is alao la:lotfft., ~OZ' 4lXa.ap1a,, from GongC\'l 1 At al. U.S • 

. ·.:."J:·· 

. Potent No. 3,J.09,4~5 iolNeCt''?'Nov•Jnbor. &t:b., _ a.9G3 t:o provide . , 

•uc:b an. eXhalcation va1ve a.n4. •Pooch d.iaphra.ga !n c:ombina1:ioa 

with eaL-b uL1&t:11.l' as an i.nt991:"atea aub ·•••eah17 for- o~~achnaant 

to Che tace piec-.. A •J.aui1&1."' d1.ec1osure i• ~o be Eowia i;n 

Lytle et:. al.. u.a •. Patent no. 3,035,574 issued M•Y aarad., 

1962. which also teaches . an £n~egrated sub-assembly of . ~ 

e~halation · valve and speech diaphragm ~hat: . pe~m1 i.s 

:maximization of the uninterrupted frontal surface ot the 

•• 
. ·. ;" .... :: - ... :: .. ·,.:-.~- ·.···.. . 
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· n111mn11i1~mar 

face piece and •inimization of the number .of cbrough port• 

Ulat 11u:1t b• provided in the face piece in ord"r to 

ac:c:om>todate tht!· r•quirAd combination of inlet and. outlt:f t 

ports an~ ¥ speeeh 4iaphraga. 

·; 

It ·i• an objec~ ot ~be present inve~tion to provide a 

combination of an eXhalacion v•1ve and. o sp•ech di~r.hraa~ 

thJtt allows for e. reduction in Che 11W1ber of ports tha.t srcust 

. bo prt>vi4ed in the face piece, Wh11EI at the aam-. ti.Jae 

porll\ittingo R reduction in the size ot ~be sub-a~senblyc an4 

this,. aecsollipan;~d ·by a reaarkable improvement. in· the 

Liansmittoa sound. 

Aecocc!ing to th• prRs-mt invention, tbe eXhalation 

valve and. the speiecb 4iaphrap are for.med as an integrated 

sub-assembly of ~xhalati.on •a1ve and Rpeec:b diaphragm, the 

exbalation.val•e.alld tho apooch diaphrAgm beincr sUP,Portea 

for. movement in un1son re1•tive to t:he £aof' piece. suc:h . 

that, 4ur1ngspeech of ~e us~r. which of a•••ncA requires . . 

eontrolled exhalation by Che ua~r, not o~1Y· •re the soua4 

VAves tt'anslli t ted direatl.y t;hrougb Lhe speech 45.aph~•· but 

also .. t:he speech diaphragm 1s eaused t.o aove in. uniaca with 

the ex~Alation. valve under tbe in~1uance of ~he •oaul.a~ed 

air prec11ur• nf the air exPe11ed by tbe uaar i.o spe.aking-. 

:tn ~h:i.11 way, a Taarkab1.e improvement i.n the vo1ume ~-and i.n 

U1c dl'l\a:nd.os o_f th• transmitted speec:b is obtained, wi.t.b-=rut 

I -
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in aftl' way Affeeting the fUnctioni.D.§ Of the exha,.ation 

-valve. 

:Xu a pref 6:"rec1 c&bbodimQnt: of· t.he invention.. the speech 

dlaphragm iH positioned e~nt~a11y of thA eXbalation valve • 

. the speech c1iaphrag11t and exhalation val•• beina Allpf)orted on 

a spider oi: lighc•we1ght .111ateria1·tha.t ic in tut:n aupf'nrted 

on a post of light-weight aa1:~x·lal that ia freely •o~abl• 

axia1·1:1 wit.h respect to a ma1n body of the va1vo, tha post. 

being biased in a. valve closing 41rect.lon by mellns of a 

s!'R"ina. 

\'hue.. Ul'On exhalation by the user. tbe eXha1ation· •alve 

~ovo• •~•Y froa itR •ssoeiated valve seat in entirely ~he 

usual aanncr_in order to PA1"111it the exhalation by the· user. 

:tf the user·, as oomaonl.ir 1\att.JHtns. is speaking during 

exha1ation, then. not on1y are th• 1tt'i11nd waves transmitted 

through ~e 1igl&t-we!gbt 11p0Qch 4!apbraa111 1 n the usual 

aanner, -with further pu1.•at1ons of tohe exha1ed ei,.. beino 

.present ~n ~he air flowing pa11t ~be eKba1ation val~e, but. 

in addlt"ion, : the speech diapm·ap ls bodi1~ ao17i,~g · !.n 

forwards and return dire~tions ·und~& tbe inf1uenac oC ~he 

eXDe11ed aodulated air.pressure. in ~he •~•e mannor Ga ~ha 

.none of a loudspeaker maployed. 1n sound rel.uforceaent • 
~ . .t 

.~us. in spite of the mu~fling effect produced by th~ valve 

an4 the 6aape~1na effect produce4 by the speech diapbraga, 

·.a ou'b.stutial hnprovem.ent in the quality of the transm1cted 

sound 1111 provi.d4c.1 by· the bodily aoven.ent of the speech 



... -." 

4 

diaphragm. in forwards and rearwards direaciona as compare4 

with the dampened eifect on the tran8111itted speoch that is 

.produced by a speech diaphragm. that is fi.xec! relative to the 

The invOJJtion w~11 now ~e das~ribed vjt.b reference to 

l"lg. l 1s a, 'Cransv-=&-s!d ~Loss-sectiota through o combined 

speech diaphragm and va1ve assenb1y for a respir~lor; •n4# 

Pig. 2 is a ·trans~erse crosa~section ~h~ougb an 

alt.erAativa abo41mant ~e combined speech ai·apbrago11 and 

valve asaezbly for a ~espira~or • 

.in'lantioa :i.n bac:l.c fora. t~• variowa strucitur•~ 4i•imAaad 

beino eepeble of mo4Lfioat:!on in 4••~gn ana pocittoning ~n 

orc11tr tu &c:c-oamodate speei.ficr requirenonts Qf ~he acooei.otecl 

race pieoe • 

. Zn Fig .. 1. tbe coabined diapbrap and exha1a~ian vlll.vv 

asselllbly is shown oeaera1·1l' ·at 10, the valve 1nclud1ng a 

valve body 12 of cireular confiqurat~on th•t 1s to be fitted 

j.n an aperture in a faae piece 14, fragments of vhiC!ll ai-e 

shown· ·in the drawing to illustrate the manner of 

. ~- :·: 

I 
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int~r~onnectio.n ~f the ~alve·body 12w~th the face p~ece 14. 

As 111\lstrated, the ~-lve body 12 is provlde4 with annula:r 

f1anges 16 that. define a.n annular channel,. into tlhir:h a 

po1:tion of the. f~c• ·p:\Ar.A r.11n htt fit.tad,, the fac:e piece then 

being at.~etched over tbe flanges: 1' at the oppos:it• diarnttot.Ar 

and inscrte4 iAco ~e annula~ channel prov14e4 ba~w••n ~be 

flanges 16 • 'l'be -fac:e piece, which lo foZ"lllCd of a rubbei:"-

l.ik• 11111.\.~rl"l.- Lla.~• c011tracts under i~s O'Wn inherent aer.lol:'Y 
• f 

1:0 t~rmly entrap 'Che l>ody 12 in Lbw ilp .. .t t.u.tw · ltc Uie f ac.e 

piece. 

The direc:tioft of f'low. of exhaled. air is 1nd1c:ated by 

the arro1'S 18, the·exhaled &ir· flow being through a central 

aperture 20 in the body 16, tbro~ a spider 22·,, the exhaled 

air then. pas_sina to. at•osphere past the combined speech 

diaphracra and •Xha1"tinn ,,,.,,,.., which is indiaate4 aenerall.Y . l 

at 24-.. · 

The valve body · 12. prov~ao:. a ooa.~in.g ~G f'or an •nnu1ar 

" .va1ve a~ber 2a1· ~be •a1ve monber aa ~lag ~orme4 £roa· an 

elastqaer!c maLerl•1· 

The annular· vaJ.ve aember 28 :Ls carried on an annular 

suppo;t 30, t:be.ann~e.r support 30.be~ng toraed from ~,.hard 

plastics material, ·or optionallf, a. 1igbt-weight aetal. The 

valY~ aeuer 28 is provicleCS .with flanges ·32 that fit over 
. . 

tbe sUDJ>ort member ·_30, thus to reta~n the valve member 28 in 
.. 

correct orientation with respect to the valve seat 26· •. 

. ,: :.'.; .. 
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The ~rwula~_fra•e 30 is supported on a spider 34~ th~ 

.. spl_derr 34- tn ~urn. ·be1'1U supported on a shaft 36 that is 

··loosely supported for axial movenent within a tubular 

·extension J8·f~rn~d integrally with the spider 22. 

surrounding the tubular e~tRnRinn 38 is a ~prin~ 40. 

the sprina 40 raaeting hRt~••n tb• spider 22 and an end e~p 
. , 

. .4:t ~hat is attacbed ,_o the •haft 3' in any convenient 

a-anner, cue~ ,.s.br being threa4cd onto Ch• shaft: 3G. J:n the 

·2a i• shown•• having been moved. sliybL1y ul! the val~e seat 

26, sucb aa lL wuu14 be £n the concli~ion Where eXbaled air 

·. is tl.otdag tbrougb che cent"X"al opening 20 and past the 

apider 22. ln ~he absence of such exbale4 air, the.valve 

•ember ~8 Ifill bave J)een ·moved by the. spring 40l into 

intimate seating rela~ion vi.th the valve seat 2S • 

. Posi~ioned wit~in t~e annular frame 30 .. and ext•ncHno 

diamet.ricalll" ~hereof i• .a ai:HtAldng di.Rphi.-aaa 44r the 

RpAA1d ftQ 45.aphragm be:J.nst £0Z".lll4lc:.1 fZ'Olft any llUi tab1a imperv!.oue 

Jllatex-i.al.. suGh aa p1•st:le• aheoting ol:" •ecol ~oil .. 

· Coftve~entl'J", the apeaking ct:Lo.phrQp can. be corrugote4 or 

othcrwloc forme4 to enhance its ability to move un4ef the 

preadure of aounCl ••voa, such ea is we11-Ju.1ow11 111 Lhee art • 

J:n ~e use ot a respira t.cpr having a combined spe&cb 

d:t.aphragn and &xhal.at1on valve 10 4acor4ing to the· present 

inven~ion, in the event that the pressure intern•llY of the 

··: •. 
·.:.:.: ... : .·.". ~·, .. -
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. ::S&1& 1119 40, Llle1 .-vul v~ .1:1ea4>t:1r 28 "'"eai11s £i.rm1y and securel1· 

s~ated on tb_e valve seat 26. In the event that t:he uaer .ot 

~~ ~espiZ"ator exhales, t;hen, the air pressure !'xis ting 

i~t~rnalll' of the ~h~el ·20 ·and ecting against ·the ·i,ac:k 

face of the speech 4iaphraga 24 and the valve membet ... 28 will 

cause the asseablv of sueech diaphra~m and e~haletion valve 

24 to m(!)ve axially· away fro;o. the valve seat 26. thu.s 

Fig. 2 il.lu:atratc11 Al\ al-=.c:rnativc oaaboCSim.ent of ~he 

:1.nven.tion, which ineorporet~s the same _floating =apeech 
• 

d..i.iipliragJ& 1111cl Yc1.lve1 iUUs•mbb u.r F.i.g.. 2.. but.. i.n •b.l.da t.lle 

res~or1ng spring 1s.41C%eren~1! pos1t1one4. In F1g. 2. ~he 

same re%erence n:waeral.s have .been usec: ~or thoae members in 

c:oltlaon with Fig. .1. 

In e~g. 2, the end ~ 42 on the shaft 36 has been 

omitted. and ... the sJ)ring40 ha~ been ar:r:anoe4 frontaJ.~y o~ 

the ~peech 4iapbZ'agm aud 1ralve assembly 24 .. the sprino 40 
. . . 

f 
J"fil8C'th&g ~gai rlRt An Ab\1t11'1-.nt 41 datrri Acl' by A Aiii dP.T SQ .. t'hat 

foraQ part of a frontal cap 52 o~ the asseanbly. 

As in. Pig. 1., 8*ha1ea. ~ em.ting in the clirec:ti.Oll of 

i11e ai,-a;QWS 18 will cause t1'le val.ve 'llniber 28 to l.ift pff the 

v4lvc s~¥.t. 26 •y11.lust tlie reflct:l:Ol'i. oc tbe spring 40 • the 

speech 41aphraga and ~a1ve assemb1y· 24 at that einw being 

.f. 
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held in floating relationship relative to the valve seat 26. . . . . . 

By this chMGA in c:onstruation, the annula~ suppb:r:t 30, 

the apid.ct:" ·34_ aa.a the cha.ft :u; each C!an be formed of an 

cxtremel,r light-weight aat·erial. .suoh ~.- mn14ed plastic:s, 

thus redueing the tne~tia of the oonbined sp••ch aia,~h~Aam· 

anc::." v.aive aaseQbly.24 under the inf1Qcnce.of pulsating air 

pressure, su~ as o·ccurs wJ&•n the we-.rer of ehe reopirator 

is speaking. 

In the. proc:ess. ·of S"uch e~a1ation by the wearerfof the 

respirator, :1.t "111 oc:cur that the user speaks, thus 

resultina in pulsations in the pressure of the exiting· 

exlu~l •d .air. In the absence of the speeeh d:lapbt'aga 44. as 

is ~OIUlOQ in_re•~ira~r• not reczuirina a soeech·diaphragm, 

the aound abaor~ative aharactAriRtics of the face piece 14, 

and,· .the f.lllPcaanoe p1ao•cll on th• ·flow nf 1tXi tino .air past 

the· "81Ye 28, wil.1 rcou1t. in a auff1•4 qua1l ty of thA ttcer' s 

spettc:~ .. e~d• a ~i:'f' c:onsi4owab1e·· ot.t.enua.t.ion of. the ~o1'3nE" 
or ctle u.ser 9 a 11peeah. Xn odeJ:" t:o o•ercomo. thie prob1ea, ·it. 

is aommon f'or ·sueJ:i respirators Lo be ·pr_ovi~.4 wil:h a apecoh 

diapb.r~ga. · So doing great.1y uproves Lllec ·qua.ltt:J" df the 

transmitted souucl._, bqt still. results 1n a :muff1e4 qu•1lty 

ana attenuation of tha wearer•• speak1ng vo1ce., this being 

due to the fact that at the time tbe wearer ot t:be 

respirator is speakincr, the· wearer of -the respirator also is 
( 

exhal~ng and.the exhalation valve is open. thus effectively 

d•~ouplitto the spe~ch cUaphra<P\ fro:m the pulsatin~ a.ir 

·· .. ·:·: 



' 
pressure within the respirator resulting rr.,. ch• s~eec:12 ·0£ 

the user. This is· particu.l~rly so in th~ event clla.t th• 

speeah ~iaphraam is p0siti~ned at a location other than ln 

front of tu muer' s mouth. 

Combina.tionc of eJChal.at:ion v,_1,,.a al\4 81>eech diaphragms 

az;-tt· 11.c-lcr known in ~h:ich t:h~. speech di111phr11a111 is ''1>tac:ed 

froneal-ly oC ~c; mouth· of . ~c voarer 0£ ~he re•Jlii rA tinr. in 

this way 1JllProvi.n11 L\&• t.ran:sraission of the ucez- • s voic•. and 

~e 1ntelJ.1gibil;lt.y Of th~ .iser'a spe~ch. 

constru~tions also are.encumbered •iU1 the pro~lea ~hat, ot 

the tine the user.is apeat1ng .. 'Che eXha1at1uu ,,alve i:• in an 

ope~ed condition, and, tbe air pressure within ~he 

respirator is only minimally above atmospher1e. '-'bus, the 
. . ' 

effieianc~ of transmission of the wearer's speec::b through 

t:he aP.eeh a;.p,raom is areatly reduced, again resulting i.n. 

a. muffled and att'•n11•~.ed quality of the user's ape&ab. 

'l'he coiDb:lno4 cpeeoh di:aphrag11 anc1 exbala ti on valve of 

t.hci. present invent.ion o•ereome• tlua.t problem in an extremely 

simple, bul. ·•l•o Jlip1y effcotive aab.a•r, as is nnv 

discussed.. 
i' 

When -using the combil\eCS speech 41•.Pllraga ana eKha1ation 

va1ve of ··tbe present "invention, ae tbe time t'tae user of the 

resl)irator commences to exha1e and speak. che ent:l.l:'e spe111c:l1 

4iuhl:ap ana exha.1ati.on va:J.ve assembly 24: 11S:ts of£ Llae 

val•e seat 26, thus acoustically decoupl.ing 1:he speech 

· .. -·. '.": . .-·.·.";:: ·•· .... ·://.·' .. .-:; ·. -~··· ... 
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diaphragm •nd e~alatio~ valve ·:ron the body 12, tile· speech 

diapbragm and eXbalat~on _valve asaenbll' 24 at that time 
f' 

floating on the f~rce exerted by the spring 40.. !'lie spring 

40, which can be·a_relatively.weak spriug,- then permits the 

speecb.c1iaph:ta9a and exhalation valve asseir&bly 24 to 1tove in 

t:hA "ann-.r nf " cnnA af a 1 nUdRZ,AakeT uodAl" the pnl i:;a t. i ng 

fore~ of the air pressur~·~esulting froa the us•r'• s~eeeb_ 

In thia ma.noc~, in Addition 1:0 the ~ound tronamittcd 

cU.:::ec:1:l;:r chrough t.he d.i~plu:·a9m. 44, the .tiapb:r&g-Jft 44 is. being 
. . ' 

bocli1y movea 1n -1Xial direc:ti.ons, and is pro~ucing a va•e 

·front at the frontal surface ~f the speech.dia,phraga, theit 

wave :f:ronc being ad41t1ve ·co 'Che sound vave pressure-being 

transmitted through the. d1apbraan. 

·The surp~ising result of this eonstruction is that not 

only is 1ess attenuation ·illlJ)Osed . on the volume o'f t.be 

speaker's transmitted voice. but also, the 4Ynamics of the 

· . •t'Aa.teR:r• A v~t.c=a a:i-a · ar~at1:r 11nhanced,, thu_s makina the 

speaker •• voica aon11idar.ab1~ 1802;"8 ·.inta11igible externally of 

As •:1.11 be appre~ia~ed. a basic= structure of ~he 

c:omb.iiu~4 11peusc:ll 411&p1&.r•9"' eu4 .tklaal•tS.vn · villlve of tbe 

preaen1: :tnvent1Qn has so -i:ar 1>9en 4escrtbe4. lfumerous 

~mproveaents are poss~ble, including tbac of securingf thac 

end ot the spring 40 adjacent the spider 22 dir•ctly co ~he 

spi4er 22 and securing the oppo$ite end of ·the soring «O 

... ·.-. .... . .. 
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direetly to. the cup-sh.aped meid>er 42,, the spring cben acting 
. . 

.·to·eenter the CUD-Shaped.member 42 and the shaft 36 W1Cb1n .. . . 

the cleeve ·38. aniS. out: .·of touc:bing engagement with the 

slee~e 38 .. : So.doiag·v!.11 fu1"ther iaprove the dynaaic$ anct 

VQlwne of the apcaker•s voiee ov•r the situation that will 

occur· iu the . event th:it the ehaft 36 111 in touehina 

relat1ons~ip wll.11 the slee•e 38 • 

. ···oi:>ti•allY,. 'the rescoring Loree on the conbin~c! speech 
. 

di~pbragm and eXbalat1on val•e 24 is kept aa lou ag is: 

practicabl•• dependent on ·cbe requ1renienL Ulat suffic~ent 

rest~ring force aust. be applied to the comb!.u~cl speech 

diaphragm and exhalation valve 24 sutticf.en~ co secuJ:·e 

prop~r •eatina of the annular valve 28 on the valve seat 26. 

I 

:Ct i• a1so ob••&:irAd that the · eUp":""shaped m.eJQber 42 

cont.ribute:1 · ~ig=.fieantl.y t'n the transmission of the 

dy1111m1cs of the ~ocr • • voloe. t:he C"\1p•11haJ)ed member 42 

proYid:l.ng .& re~ction suriaao .for t:he J>.Qlsat:ino air ·waves 

re.suiting freq t.be user•• apeoeh,. t:he eu.p-•haped nP.111bA1" 42 

then being 41reat1y coup1e4 by the sh~f ~ 36 and the spidP.r 

-~4, whiah acts a9 an armature to tbe annular frame m.embor 30 

to vhich the ~iapl\ragm 44 is atCixecl. Tbis. again, is vcr~ 
~· 

mueh similar to ~e funation:lng ot a l.ow:J.111.peaker,. th• cup­

shaped member . 42 approx1mat1ng t.he volce coi1 of the 

1oudspeaker aud tbe.diaphra9m.44 approxi•ating the cone of 

tl'IP. 1oud_sl')eaker., tlm spring 4-0 then acting_ 1n t.~e manner oe 
th1t C'O.nvantional spider employed to center tbe cone or a 
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loudspeaker · and impose a· · re·stor1n; ·force on 1:.he speaker 

<:one.-. 

· ·· V~ious other modifications :will occur to thofe .skilled 

in. ~e art. such modifi~atiQns are included that fall within 

the· soop• fo th• •P»•nded· C'laira~. 
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* C L 

1.. A combined speech diaphragm •nd exhalation val-ve 

for· a· res»irator. inc1UClincr.: 

A ,,,., ,,~ body .. ha.ri.n.<r a central certure and Which 

p~o~-!aec .an annular ~aive seat~ 

a.unitary •Peeeh 4iaphrag11l and exhalation ~alv~ sub­

Clsscnil?~Y mou.nted within a.ci!.ct va1vo ·bod.y 11itb aaid 4"Xb.al•tion 

· vel.v.t i.n eooperaei.ve r.slat:ionship with :s.:d.4 vAlvc seats and. 

~~J.1ient· .111ee.ft• imposing a biasillSJ force on aai4 spcceh 

G1aphraga and eXhalation.v~lve •ub-asseabl~ acti~q t.o move 

said exhalation valve in1:o· seating r.e1at.1onship with said 

valve seat; 

whereJ>y, said speech d.iapbragm an4 exhalation valve are 

.movab1e in unison. against said biasing . force under the 

inf\uerice of pressure aodulations in air unc!er pr41ss~re 

..-'Xi ting ~roa said valve b~4Y and past said exhalation valve . 

.. 
of e1alm 11 ln'whioh aaid valve. eeat is an annu1ar aurfaee • 

. ·:said exholat:ion. val Ye j,9 an "annul.ar Val V'e ae.J>er 1 and; said . . - . 

exhalation valve. 

·. 

positi.o~ect 
, 

radia11r within 

__.:---­
· --

Th\ 'i i\\~iftf 
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3. · 'rlie -coiqbined :•~ecta cllispbragm and exhalatton valve 

of_c:1a~ ~ •. in Which sa1c:1.·va1ve seat: is ~n annular surfec::e . . . . 
and said eXh-lation. ~alve is an. annular valve member .. 

further· inc:luaing an _annular member providing support for 

sa1!5 exhalatic>n valve. at an inner peripherY of said 

exhalation valve. and orovid:lno ·a support f.or said speech 

diaphra~ at an oute.r periphery of said apeAch diaph~aa•. 
. •\ 

4. ~he .,,Ol':bin~ cpeech _Clia~hragm and exhalation of 

ela,i111 3~ 111 whlC:h aai.4 cpeeoh cH.aphl'agm is a circ:=u1at:" member 

h~raotionl~ seal.a at :lt.a out•r perip!Lerr to said support 

moaber .• 

. 5. ".flle c.ombined speech di.aphragm and eXhalation va1ve 

ot claim 3, in vhieh s•id support member is supported ;on an 
-

armature •haft., ana said armature shaft is supporte4 by one 

end of a _eoil aprinG~ the· other end of. said spring being 

~igidly •tfixed to said valve body. 

;· 

6... 'the combine4 speeah .Siaph2'"aan anc1 AX'hA1 At:.1 an 'vAl v~ 

of cilai.a 5, : in ·which said arnai:ui:-e shaft. extel'\ds: 

oo~cent:d.~a1J.y "1.·~1D •«id coil apz:oing. 

1. . The c=<>uin.ecl dpeecb · a:S.apbrap azuS 4txhe.1at:ion ~al.vc 

o£ c1aim :s,,. further iu.c1qic1iftV a plate ef f 1xed. to said. 

-anaature abaft, and. pos1t.1one~ 

respirator. 

1nterior1y . ot: 

. • .. :·.;.· .. . .'•·: ... · ...... :· 

.said 
\ 

• , . 
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1.5 

a. '1'he-coe1n~ .. spee.~h ~i~phragm. and exhalation v•1vt! 

. of claim 7. :in·Wh~ch said p~ate· is ~a.it1oned internally ot. ·. 

sai4 valve b~dy an4.1'it~in.said.aperture • 

. ,_ The c~iabined. sp~eoh· diaphragm ana exhalation valve 

of· c:laia 4. fu.rth•r: i1~·r.1~di11a biassina means operative to 

10. A eombiaea op~cch.diaphragm ar.d exbala~1cn val90 
. . 

. £uz:· « respirat~r, includ~ng; 

a.n annular. v&J..,e bodr bavlng a central aperture ~nd 

wh:ich-prov14es an annu1ar Ya1ve·•~•L; . . . 
. . 

· support fiaoers e~tending radia11y .1nwarcll~ o! 11aid 

ap~rc.ure and providing a · support f:or one end ot a coil 

spring.; · 
. . 

an. armature ·Shaft ·connectea. at one of its enas~· t~ an 

oPJ>osite ena of said coil·sprin§; 

·an ann111ar sUJ)port aember attached. to an opposite end 

·a speech 4iapbraga· .au~port.Ad within said annular 

support membe1:1 ana 

1U1 annula'Z' .,,·alve .· snember euppoJ:"tcic! on sai~ ·annular 
. . . 

support member.aL ~inner peripherr of eaia cnnu1ar va1ve 

member and Car cooperatiuu ~J.th"saS.d ve1Vf: seat. . f' 


