2GRO6OtE50 o

- Arended on 6th Septsker 1995 o Pl C@PJ

Thi's invention-relates to.a val ve assenbly for use. if conjunction
ymth a face piece of a mask, and which permits exhal ation of the -
user's breath fromthe interior of the face piece. Respirators are
known which are provided with a spring-1 oaded exhal ati on valve, as in
t he’ saf'ety hel met disclosed in EP 325959. It is also wells known to
provi de respirators with a face piece in which an exhal ati on val ve
and al so a speech di aphragm are enpl oyed to enhance the - transm ssion
of speech through the face piece, such face pi eces belng fabricated
froma conpliant sound- dead&EEEG NAGM EXRALNTION WA I t
is also known, for exanple, fron1GbngoII et _ aI us Patent No.
3,109,425.issued Novenber 5th; 1963 to - - provide such an exhal ation
val ve and speech di.aphragmin conbi'nation with each other as an

I nt egrated sub-assenbly for attachnment to the face piece. A sinilar
di sclosure is to be found in Lytle et al, US Patent No. 3,035,574

i ssued

This invention ralates to a valve assemblylfor use in
conjunction with a face piece nf a mask, and which pe:f:inits
exhalation of the ueer’'s breath from the interior of the

face piece.

Respirators are well-known in which the face picce is
..provideﬂ with an exhalation valve, and also a speech
diaphragm which is employed to enhance the transmission of
speech through the face p:lé_ee, such -face. pieces being
fabricated from a compliant ,séund-deadening ru'bher-like-

matarial.

It is also known, for eaanpl.a, from Gongall at al. 11.S.
.Patent No. .109 4256 1esued Novenber Sth, 1963 to praovide
such an e_xha.lati.on valve and spccech diaphragm in combination
with each ollier as an integratéa sub assembly for attachment
to the tace pi.eeé- A slwilar disclosure is to be found in
lytle et al. U.s. Patent No. 3,035,574 lssued May 22nd,
1962. uhich also teaches . an j.nteg:atea sub—-assembly 'c*-tf
exhalation ' valve and speecﬂ' diaphragm that . pernmics

-maximization of the uninterrupted frontal surface ot the



May éﬁnd 1962, which™al so teaches an integrated sub——_ _ assenbly of
exhalatlon valve and speech di aphragm t hat permts HHX|nfE‘TTﬁﬂ~9f
the uninterrupted frontal surface of the face-g% ﬂdﬁdB&hﬂ tEfgtlon
of the nunmber of through ports that nust be pro{

piece in order to accommodat e the required conb t- and
out |l et ports and a speech di aphragm er
exanpl e, GB 940030 descri bes an exhal ati on yalve havi ng a cl osure
menber conpri si Ngfdcd igfidte and winindzaeios Sof\htld) rAnBRLEST EliARIPhaBBYLS
stretched tautly. The ring is engageable with a rubber washer to
close . the e mygt theerpromistedeim ®hep fdcepredecs eino men nteri or
Amended on 21st Decenber 1995 of

the valve to effeefcqmmda&ﬁostase“mﬁ*? heominatiophof inlet; H@%\E&FEP‘?

cannot escape i nhal i ng sone of the.p §5|bl noxi ous external

at mospher e. - Fur t RePHER “q:ﬁesE?fﬁﬂuqéﬂ T3Wenber of this valve is not
constrained to nove linearly relative to the val ve washer as the val ve
opens and cl oses, and there is therefore a risk that its free novenent
w I be inpeded or that it will not seat reliably on the washer.
According to the present invention, there is provi ded a conbi ned
speech di aphragm and exhal ati on valve - for a respirator which*includes
an annul ar val ve body  having a central aperture and prOV|d|ng a val ve

seat for an- It is an object of the present invention %¢ provide a
. corbination of an exhn].ation vulve and a speech diaphragm
that allows for 2 reduction in the nunﬁe: of ports that must
.be provided in the face piece, while at the same time
pprmittinq a reduyction in the size of the sub~assembly. and
this, acoompanied by a remarkable improvemeni in ' the
Liaﬁémitted sound.

' Accocding to the present invention, the exhalation
valve and theISPQech diaphragn are formed as an integrated
suh—asseﬁbly of uxhalatioen vaive and rpeech diaphragm., the
exhéiation.valée.and'the apcoch diaphragm being supportad
for movement in unison relative to the £ace piece, such .
that; during speech of thq usex, which of essencA requires

| controlled exhalation by the user, ﬁ;e only are the sound
waves transmitted directly through Lhe speech diaphragm, but
also., the speech diaphragm is caused Lo move in uniscn with

_the exhalation. valve under the influance of the modulated
air pressure of the air expelled by the user in speaking.
In this way, a fnmarkaﬁle improvement in the volume sand in

Lhe Aynemics of the transmitted speech is obtained, wilhout



annul ar val ve nmenber supported through its inner periphery on an
apnul‘ar support nenber on which a speech diaphragmis al so supported, the
annul ar. support nenber being attached to one end of an armature shaft
to be supported by the armature shaft, and a coil spring being

provi ded to urge the valve to a closed position, one end of the sprlng
being supported in the valve body or ig a frontal cap attached to

t he body.through radially extending support fingers. In a

conbined exhal at Kan dt Vea@pndf e the fiheeidmny %Oiﬂé”thﬁﬂffon

present invention, the exhalation valve -and the speech di aphragm can
be supported vansn.nnvenent i uni-son relative to the face piece,. such
that, during speech of the user, which of essence requires ~controlled
exhal at i on by the user, not .only are the sound ~ waves transmtted

di tly th h th h h bu th h di aph

s’ caused Lo move i n Thi SaFerebel Tbodiment it e dovartion sbe epaach '
fl f th d

pesicing. 11 1 o AERARRTHL B BABRRK Eoledll B e Bl he ol BEKESL ()

inthe dynam csefb ipéedd R8aphddi aaae.sﬁma%ion vatdy Bbifg ,ﬁ.immaar&?

with the perfornmance of other valves I n use, w thout

affecting the fuackpp@endmiight-weight naterial that ic in tu:-n supm'arted
on a post of light~weight materlal that is frcely movable
axially with respect to a hain body ©of the valve, the post
being biased in a valve closing direclion by means of a

spring.

Thus, upon exhalation by the user, the exhalation valve
movea away fron its associated val&e seat in entireiy the
usual menncr in order to parmit the exhalation by the user.
:It the user, as commonly happans. is _spe;king during
exhaiatiou. then. not orly are the saund waves transmitted
through the ligltcwgighi: speech diaphragm in the wusual

- manner, with further pulsations of the exhaled air being
.present.in the air flowiug past the exhslation valve, but,
in addtt‘ién; :the speech diaphragm i:s bedily movi}\q' in
forwards and return directions'unde:-tbe influence ;t the
expelled modulated alr pressure, in the suwe manner as the
none.of a loudspeaker enployed in sound reiunforcement.
Thus, in spiée of the muffling efiect produced by the valve
and'thq Sampening effeéé produced by the speech diaphraga.,
‘a stbstantial improvement 1n.the'qua11ty'o£ the transmictted

"sound ie provided by the bodily movement of the speech



Anerided on 6th Septenber 1995 exhal ation val ve. In carrying out
the ‘present invention a conbi ned exhal ati on val ve and speech di aphragm can
$e provided in which there is a reduction in the nunber of ports that nust
be provided in the face piece, while at the sane tine permtting a
reduction in the size of the sub-assenbly. In a preferred

enbodi ment of the invention, the speech di aphragmis positioned-<centrally
-of the exhal ation val ve, the speech di aphragm and exhal ati on val ve bei ng
supported on a s@idpbragm lingforvetds tantiizearsarahdivestiionsurs somenrded on

a post of Iight-\l\gight material that is freely novable axially with respect
to a main body oPFitRctha dpmpened ptfedt:iony tes franspitted, speeehothal is

direction by neans of ring. . Thys,. Jpqep_exhal.ati,on t he
user, the exhal aPFSﬁ“Q/%qu‘ ?m%@é"&hﬂ?z‘?%‘rﬁﬂ { a&?fggﬁfécfﬁ}ﬁf\;gesgétﬂ}%
entirely-the usugle N order to pernmt the exhalation by the user. If
the user, as conmonly happens, is speaking during exhal ation, then, not
only are the sound waves transmtted through the |ight-weight speech

di aphragmin the usual nmanner, with further pulsations of the exhaled air
bei hg present in the The inventign pekll tdve dehdeatriled alith, rhférende to
addi tion, the speech diaphragmis bodily noving in forwards and return

di rections under théie mngtbupsnzing tdravdmge| Whdchpddlivetrafe pprefermed in
the sane manner as the cone of a | oudspeaker enployed in sound

rei nforcement. TRERUAGpwLs Of Bhredpvenkicm ngra 3R P45RSduced by the val ve
and the danpening effect produced by the speech di aphragm -

Fig. 1 13 & vransvegse cross-section through a conbined
speech diaphragn and valve assembly for a réspiral.oc; and,
-Fig. ‘2 is a transverse cross-section through an
al'tarnati;ve embodiment of combined speech dJdiaphragm and

valve assembly for a raespirator.

The drawings illustrate preferred amhodimants of the
invantion in basiec form, the various structurss dia::ussed
being capable of medification in design and pesitioning in
order tu accommodate specific requirements of tho associated

K

face pilece.

In Fig. 1, the combined diapbragm and exhalation valve
assembly is shos_ah generally at 10, the wvalve including &
.valve body 12 of eircular configuration that is to be fitted
in an _apertﬁre in a face piece 14, fragments of which are

' ghown in the drawing to illustrate the manner of



a substanti al irrprov.erfent in the quality of the transmitted sound is
provi ded by the bodily novenent of the speech
% - di aphragmin forwards and rearwards directions as conpared wth the
danpened effect on the transmtted speech that is produced by a speech
di aphragmthat is fixed relative to the: face piece. The invention
wi Il now be. described with.reference to 'thg acconpanying draw ng which
illustrate preferred exbodiments of the invention, and in which:
: interconnection of the valve body 12 with the face piece 14.
As illustrated, the valve body 12 is provided with annular
flanges 16 that define an annular chamnel, into which a
portion of the face piana can ba £4 ttaa, tﬁe face piece then
being stretched over the flanges 16 at the opposite diameter
‘and inserted into the annular channel provided between the
flanges 16. The face piece, which ia formed of a rubber-
1ike mulerial, Lhen contracts under its own inherent memory

to fZirxmly enr:rap the body 12 in Lhe apertuze I ui"e face

piece.

The direction 6£ flow of exhaled air is indicated by
the arrows 18, the exhaled air flow being through a central
aperture 20 in the body 16, through a spider 22, the exhaled
air then. passing to atmosphere .pasl: the combined speech

- diaphragn and. axhalation valve, which is indicated qengran!

at 24.

‘The valve body 12 provides a scating 26 for an annular
‘valve member 28, the valve menmber 28 b_eizig formed £rom an

.elastomeric materlul.

The annular vaive_ﬁeﬁber 28 .- is carried on an annular
suypéft 30, the. annul'.ar' suphdrt 30 .being torﬁ_ed txom a, hard
plastics materiai, ‘or o-'ptiomny, ‘a light-weight net:ai. The

| ;ralvg menber .28 ise provléed with flanges 32 tl;lat £it over
the support member "30, thiis to retain the valve membexy 28 in

correct orientation with respect to the valve seat 26':-



¥

"Fig-~1 is a transverse cross-section through a conbined speech diaphragm

and:val ve assenbly for a respirator; and, Fig. 2 is a transverse
Lross-section through an alternative enbodi nent of conbi ned speech
di aphragm and val ve assenbly for a respirator. The draw ngs

illustrate preferred enbodi ments of the invention in basic form the
various structures discussed being capabl g of nodification insdesign and
positioning in order to acconmpdate specific requirenents of the

associated face piecfhe anuular fradeé B0 is 'Si@peredd f a0bpPALAT] e
exhalatlon val ve
. .splder 34 in turn. being. supported on a shaft 36 that is
“loosely supported for axial movement within a t-:ubular

-extension 38 formed integrally with the spider 22.

- Surrounding the tubular exteansien 3R is a epriang 40,
the spring 40 reacting 'hatueen the spider 22 and an end cap
42 that is attached to the shaft 3é in any =om;enient

- manner, such as by being threadod onto the shaft 36. In the
drawing, foxr convcnicnce of 111u5tration, the valve menber
‘28 is shown as having been moved 3liglhtly off the valve seat
26, such as il iould__ be in the condition where exhaled air

-is flowing Chrough the centxal opening 20 and past the
spider 2z2. 1n the absence of such exhaled air, the valve
;nemb.er 28 will have been ‘moved by the. spring 40, into
_intimate seating relation vith the valve seat 26. |

Positiened Hithin the annular frame 30. and extending
dianetr:lcany thereoﬁ ie a speaking diaphragm 44_, the
spaaking a!.aphragm being formad £xom any suitgbla inperviouc
'-nahcxial, 'sﬁah /e plaatiée. 'aheeting: or mctal feil.

- Conveniaently, the qpea.ki.ng diaphragn éan be corrugated or
othczrwige formed to enhance its ability to move under the

pressure of sound waves, such as is well-kuown ia Lhe art,

In the use of a respirator having a combined speech
. . . [
diaphragm and exhalation valve 10 gccording to the present

invention, in the év_elit that the pressure internally of the

P PR



assenbly i's shown generally at 10, the valve including a valve body 12 of
circular configuration that is to be fitted in an aperture in a face piece
14, fragnents of which are shown in the drawing to illustrate the
manner  of i nterconnection of the valve body 12 with the face
piece 14. "As illustrated, the valve body 12 I's provided wth annul ar

fl anges 16 that deflne an annul ar channel ,7 into which a portion of the

‘face piece can be. tte t he i ece thep .being, stretched over the
flanges 16 at th&oppo tp gd:" 2‘?‘ ﬁl“f%&ﬂ‘éﬁ‘ﬁ?% ﬁef‘éﬁ?ﬁll"tfr tBkannel

provi de_d b_Et We.erIf.ﬂ%. 40, Lhe vulve m_embe:_-. 28 remains £irmly and securely
-_ seateq_ on the valve seat 26. In the event that rhe user of .

the ;espir__ator exh&les. then, the air pressure existing

. in_térnénx 65 the channel ‘20 and acti.-ng against the back

face of the speech diaphragm 24 and the valve member 28 will

cause the assembly of speech diaphregm and exhalation valve

24 t6 nove axally .away_' from the valve seat 26. thus

' pertgi tting axhaled air to pass batweraen tha valve gaat 26 and

:'the Galve menher 28 for if to he exhausted to atmosphere.

Fig. 2 illuatrates an altcrnative enbodiment of the
invention, which incorpo?at'es the same fleoating speech
_di.aphr;ag_ul und vd.vé assenbly of Fig. 1, buL, in un.i.cfr. Lhe
rést§:1ng'spr1ng 48 differently positioned. It Fig. 2, the
same .i.feterencé numerals have been used t_or those members in

common with Fig. 1.

In Fig. 2, the end cap 42 on the shaft 36 has been

poie
I,"“l,

omicted.' and. the spring 40 has béen arra.nged frontally of
the speech d:.aphracm and valve assembly 24. the sprinu 40
reacting againsf Aan ntmhnant; 43 aarri ad hy a spidar 50 that

fornms part of a frontal cap 52 of the assenbly.

h_ﬁ in Fig. 1. exhaled air exiting in the directicn of
-tlize arcous 318 will cause the valve menber 28 to lift off the
valve sedl 26 ugulnst Cle reaction of the spring 40 , the

speech diaphragm and valve assembly 24 at that time being



flanges 16. The face piece, which is formed of a rubber- like material,
then'contracts under its own inherent nmenory to firmy entrap the body 12
i'n the aperture in the face piece. The direction of flow of exhal ed
air is indicated by the arrows 18, the exhaled air flow being through a
central -aperture 20 in the body 16, through a spider .22, the exhaled air
then passing to atnosphere past the conbi ned speech di aphragm and

exhal ati on val ve, which is indicated generally at 24. ‘The val ve
body 12 provi des peta@aig E!oaﬁiﬁd)i:eﬁﬂtﬁﬁﬂﬂi%rre!i‘:% r&n‘eﬂé valve! Bead Ygye
nmenber 28 being formed fromon elastoneric nateri a : The annul ar

val ve menber 28 is carried on an annul ar
' ' By this changa in construction, the annular support 30,
the apider 34 and the chaft 136 each can be formed of an
extremely _liﬁht-wcight naterial. such as molded plastics.
thus reducing the inexrtia of the combined speech aiaphragm-
nc valve asseitbly 24 under the influcnee of pulsating air
'pressure. such as occurs when the wearer of the regpirator

is speaking.

in :he.procsss_-of such exhalation bjr tné wearerfof the
respi:atbt, ‘4t will occur thet the user speaks, thus
resulting in pulsaﬁions in the pressure of the exiting:
‘exhaled .air-.. .In the absence of the speech diaphragm 44, as
is common in ré_epirs’af.ors not réquiring a speech diaphragm,
the sound abgordbativa charactaristics of the face piece 14,
and, the impeaaneé placed on the 'flow of axiting air past
the valve 28. will result 1n a mufﬂea qual!.tr of the user s
spem.h, cnd. a ve:.-y eonsiaerab:le attenuation of the vclume
or the usar ] apeeeh. In order to overcanme. this preblem, it
is common for ‘such respirators Lo be providcd with a apeceh
'ézaphrggm. - So do:l.ng, greatly S.uproves Lhe -guality of the
ttahsn_nitted sound, but still results in a muffled quality
and attenuation of .the wearer‘s épeaking voice, this being
-due_ to the fect that at the time the wearer of the
respirator is speaking, the wearer of the respirator also is
exhaling and the exhalation valve is open._thus ef!ecéivelr

decoupl i'ng the :sne'_ech diaphragm from the jmlsating air




support 30, the annul ar support 30 being fornmed from a hard plastics
material, or optionally, a light-weight netal. The valve menber 28 is
provided with flanges 32 that fit over the support nenber 30, thus to
retain the valve nmenber 28 in correct orientation with respect to the
.val ve seat 26. : The annul ar franme 30 is supportet on a
spider 34, the spider 34 in turn being sugported on a shaft 36 that is

| oosely supported for axial novenmént within a tubular . extension.38 forned
integrally wth tHressprdewi@fin the respirator resulting from the speech of

the user. This is particularly so in the eveat that the
speech diaphragnm is _bosi.tiqned ‘at a location other than in

£ront of the user's mouth.

Combinations of exhalation valves and speech diaphragms
are pgicr known in qhi_.eh the. speach diaphragm is ‘placed
L'fontal-ly oL the mouth of ..the woarer of the respiratar. in
this way improving Lue transmission of thec user's voice, and
the intelligibility of the user’s speech. - However, thosse
constructions also are encumbered wikh the problem that, at
the time the usér.is.speiking. the exhalation valve is in an
opened condition, and, the air pressure within the
respirator is only minimally above atmospheric, Thus, the
efficiancy o_f. tr.ansmi.ssion of the wearer's speech éitrough
the speech diaphragm is greatly reduced, aga';n resulting in

a muffled and attenuatad quality of the user's speech,

_The combined speech diaphragm and exhalation valve of
ﬂhe.. présenl: iavadti.én overcomes that "p'z-ehleu- in an extrenely
simple, but walso highly effcotive manner., as iz naov
discussed. i )

¢

When -using the c’émbinec. speech dlupliragm and exhalation
valve of "fhe present i.ﬁvention. at the time the user of the
;-espira'l:or commences to exhale and speak, the entire spesch
diaphragn and exhalation valve assembly 24 11fts off Lue

valve seat 26, thus acoustically decoupling the speech



Surroundi ng the tubul ar extension 38 is-a spring 40, the spring 40
reaotlng bet ween the spider 22 and an end eap 42 that is attached to the
Shaft 36 in any convenient manner, such as by being threaded onto the
“shaft 36. In the drawi ng, for convenience of illustration, the valve '
menber 20 is shown as having been noved slightly off the valve seat 26,
such as it would be in the condition where haled air is- flow ng through
the central opening 20 and past the spider In the absence of such

exhal ed air, the. «ﬂmamahareﬂﬁlmhbnhﬁ@ebmwwéw 198 o Epagefi0

into intimte seat| ng relation with the val ve seat 26 Posi t1 oned

within the annul aﬁxammmn&amklmm:idnngalueamsenhm | g4t atr ehhti tine

speaki ng- di aphragm 44, the speaking  di aphragm being formed from any

sui t abl.-e i npervi ofloating on the force exerted by the spring 40. The spring
40, which can be-a_relatively.weak spring, then permits the
speech diaphragn ind.exhalatidn valve assewbly 24 to move in
the manner of a eéna of a laudspeaker undar the puisating

forxca of the_ air pressure -resulting from the user's speech.

In this mannér, in adéif.ién to the sound tronamittcd
' dizectly through ':he'digﬁhragm. 44, the diephragm 44 i? being
bodily moved in axial directions, and is proﬂucing a wave
'tror;t at the tronl:a]; iurfaee of the speech diaphragm, that
wave tzonl: being additive co :he sound wave pressure being

transmitted through the diaphragnm.

-‘bhe ‘surprising 'r.esult of this construction is that not
only is less é;tehuétion 'impo'sed .on the volume o‘f the
speaker's transmitted voice., but also, the dvnamics of the
spnakar & volce m'a granr.ly anhanced thus makina the

. speaker'‘s voi.ec cons:.dnrably more intelliqihle externally of

the ros pi:utor.

As will be -a.ﬁp.tegiated. a basic structure of the
co_mbs.nesi speecl; aluplicsgm  sud exhialution  valve of the
present invention has So far been described. Numerous
;'.mprovements are possible, including that of securing’ that
end of tlie spring 40 adjac‘eﬁt the spider 22 directly to the

spider 22 and s.ec'uring the opposite end of the spring 40



- C."\
mat eri al

. such as plastics sheeting or netel foil. Conveniently, the
speaki ng di aphragm can be corrugated or

otherwi se formed to enhance its

ability to nove under the pressure of sound waves, such as is well-known
in the art.

di aphragm and exhal ati on val ve 10 according to the present invention, in
the event that the pressure internally of t . ’
is less than that deternmined by the force of the $&pring 40,

7

t he-

respl rator

In the use of a respirator haV|ng a conbi ned speech

val-ve -menberd Bt atdyato ke éﬁib-)stﬁiﬁdsawd‘ W2, the spring then acting

l-.o center the cup-shaped member 42 and the sha:t 36 wichin
the cle_ove 38, and - out .of touchmg engagement with the
si,ee_ve 38. So doing will further improve the dynamics and
vb_lumé of the specaker's voice over the situation that will

cccur  iu the. event that the ghaft 36 48 in touching

-rela.tio'nsn,ip willi the sleeve 38.

F

"'o_ptima'.llg. the restoring force on the combined spsech

diaphragm and exhalation valve 24 is kept as low ac is

‘practicable, dépendent on the requirement Lhat sufficient

: restqéing force must be applied to the eombined speech

diaphragm and e:d:aiation valve 24 sutrficient to secui‘e

prbp_ar'seating of the annular valve 28 on the valve seat 26.

It 4s also obserwvad that the cup-shaped menber 42

'contri.biu:es ' '.-.igniﬁcantly_' ta the transmission of the

dynandcs of the uger's voice, the cup-shaped member 42
providing & reaction surface for the pulsating air 'waves
resulting from khe user's speoch, the cup-shaped mambar 42

then being _direec:l.y- coupled by the shaft 36 and the spider

34, ﬁhieh acts as an armature to the annular £rame membor 30

to which the diaphragm 44 is aftixed. This, again, is very

much similar to the functioning of a loudspeaker, tlie cup~

Shaped member 42 approximating the volce coil of the

~ loudspeaker and the diaphragm 44 approximating the cone of

the 1audspealier., the spring 40 then acting in the manner of

the convantional spider employed to center the cone of a



"seat’@d on the valve seat 26. In the event that the user of the respirator
exhal es, then, the air pressure existing internally of the channel 20 and
acting agai nst the -back face of the speech diaphragm 24 and the val ve
menber 28 will causé the assenbly of speech di aphragm and exhal ati on val ve
24 to nove axially away fromthe val ve seat 26. thus permtting exhal ed
air to pass between:the valve ' seat. 26-ands the valve nenber -28 for it to
be exhausted to atnosphere. - . Fig. 2 illustrates an alternative
enbodi ment of- t hdoufispeskemnandhingose aor pesesring hivroe | vnd | épemigech
di aphragm-and "val ve-assenbly of Fig. 2, but, .in which the restoring spring
is differently p&Rekoned. In Fig. 2, the sane reference nunerals have :
"been used for those nmenbers in comon with Fig. .1 S

i Various other modifications will occur to thoge skilled
in the art, such modifications are included that fall within

the scope fo the appended claiws.



in Fi'g. 2. the end cap 42 on the shaft 36 has been omtted. and the spring
40 has been arranged frontally of the speech di aphragm and val ve assenbly
-24. the spring 40 reacting agai nst an abutment 48 carried by a spider 50

that. forns part of a frontal cap 52 of the assenbly. _ ——As—+mFig. 1

exhaled air 'exiting in the direction of . the arrows 18 w || cau I've
mem?er 28 t_o lift off the valve seal 26 aggnst the r\m“ @\\ma\“f
spring. 40. , the speech di aphragm and vaI ve assenbl y 24 bel ng
WEAT IS. ¢LMAL_D Is:
1 A combined speech diaphragn and -exha-lation valve
_ for a respirator, inclufdinq;' g '
a walve body having a central aperture and which
pzo»-iaoé an annular valve seat;
a unitary epeech diaphragm and exhalation valve sub-
assembly mouated within said valve body with aaid exhalation
‘walve in coopera_(:i-.Ve i.-elatioﬁahi_.p with =_ai.d valv§ seat': and,
cusllisnt means inposing e biasing force on s;i'a specch
'diaﬁhragm and exhalation valve sub-assembly acting to move
. said éxha:l.at:lon valve into seating relationship witti said
.valve seat; o
- whzreﬁy_, said speech diaphragm and exhalation valve are
movable in _unison‘ agaihst said biasing force under the
influerice qf- pressure nodulations in air .under pressure

axiting ﬂroxv[ said valve ho_dg and past said exhalation valve.

2. The combined spee'cjh diaphragm and exhalation valve

of claim 1, in'which said _vﬁlvo- eoat is an ennular su:itace,
sald -exhelaticn-va.ll.ve 45 an annular valve nember, and, said
 speech diaphragm is positioned rdaial‘.ly within saia

exhalal:ion valve.
_ | . [

Been n Replaced
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. Hél'd in floating relationship relative to the val ve SW:
.this change in construction, the annul ar support 30, e spider 34 and
the shaft 36 each can be fornmed of an extrenely |ight-yws E“\ﬂL “
such as nol ded plasti.cs, thus reducing the inertia of m A ’ch
di aphragm and val ve assenbly. 24 under the influence ot pal satihg air
pressure, such-as occurs when the wearer of4the respirator is speaking.

In the process of such exhal ation by -the wearer of the respirator, it will
occur . that the ' used-spEik<ombined spseeht dhgpkragrukadtéximlationheapressur e
of the exiting etxheil %ca air, 'In the absence of the_ speech di aphragm 44, as
R of c¢laim I, in ‘which said valve seat is an annular surface
and said exbalation valve is an annular valve imenmber,
further including an annular member providing support for
said exha-l_atibn_- valve. at an inner periphery of said
'exhal-atior_a valve, and pro_v"idinq‘ a support for said speech

diaphragn at an outer periphery of said speech diaphragm.

4. The coxbined speoch Qisphragn and exhalation of
" ¢lainm 3, im which saia speach diaphragn ie a circular nexmber
hermetically sealed at its outer periphery to said support

m_enber,. _

. S ';l‘ha e.omb;neé speach diaphragm and exhalation valve
of c.Laiiu 3, in wﬁeh saiqd support member is' supported.on an
armature shaf.‘t. ‘and said A;mature shaft is supported by one
end of a _eoi.;. spriné_. tfte- other end of said spring being
Tigidly affixed to said valve body. | '

6. The conbined speéeb ﬁiaphraan ahﬂ e:ﬂi_a-1 ation valve
of claim 5,  in ‘which said@ armature sghaft eoxtends

concentrically within eaid coil spring.

7. The éonbi.nea. speech. ai-phrngn and exhelation valve
of <¢laim S5, further including a plate affixed to said
armature shaft, and positioned interiorly . ot ,said

respira tor.

1
st



is-conmon in respirators not requiring a speech dﬁphragm’rﬁmd

apsorbative characteristics of the face piece 14,
"placed on the flow of exiting air past the valve EML:“L
rruffled.qual ity of the user's speech end, a very. esattenuatlon
of -the volunme -or the user''s speech. In olrj%sr to overecone this problem

it is common for such respirators to be provided with a speech ,diaphragm

So doing greatly inprgvesmidge M%nggntaf‘pﬁgﬁi atqu,ﬁg%@dgabu%‘ésti |

results in.a nmuffled qualtity uati on wearer s -sSp

voi ce,  this bei ngf ¢lain®@ ! ia #hiéh dadd pratéad ipsRicibredanteingiryhse -
respirator is speaking, the wearer of therespirator also is exhaling and

the exhal ati on vsid valupdedyt hnd. within lsadldyapdebmtqﬂ ing the speech
di aphragm fromthe pul sati ng air .
_ . 9. The conbined speech diaphragm and exhalation valve
of clain 4, £urther- -lm-'lndina biassing means operative to
Eiac said val.vg nenbexr i;qwards said valva seat.
10, A‘ ~con'|bi.ned ape_ceh'. iii_a'phragm and exhalation valve
Lo & respiratér.- in'c_iudji_ngs .
an annular vglve_ bodf ha'ﬁ.ng a central aperturc and
which- i)rovides an annular valve séaL- .

i support fingers exte':ding radially inwardly of said
aperture and providing a- supporl: for one end of mn coil
spring; |

| ~an armature shaft ‘connected at ‘one of its ends< to an
oppos:.te end oi said coil spr:lng, | _ _
: “an annular support nember attached te an oppos:.ta end
of said armature; ' )

& '.epaech- di.aiphra'g.m-' .s.ﬁi;port#d within said. annular
suppo:.-t menmber; and o

uu annular valve . member supported on gaigd annulaz'
support memb:r at an inner pera,p‘he:y of said cnnula.r valve

K

membexr and for coopexativu with said valve seat.




~>

‘pressure mnthln t he resplrator resulting fromthe speech of the user. This
i& particularly so in‘the event that the speech di aphragmis positioned at
a location other than in front of the user's nouth. Conbi nati ons of
exhal ation val ves and speech di aphragns aré prior known in which the
speech -di aphragm is  placed frontally of the mouth of the wear er of the
respiratdr in ‘this way inproving the transn1SS|on of the user's voice.

and “the intelligibility Qf LRg el S, : 10, w.those -
constructions al so are enge =OF RACTLAND EXUALATION Vi he tine the
user is speaking, the exhal ati on valve |s in an

ABSTBACT
A combined speech diaphragm and exhalation valve
“for a respirator is formed as a unitary sub-assembry (10)
_whereby the speech diaphragm (44) is ﬁovable ‘in unison
with the exhalation valve (24) by the modulated air
) preésure expelled hy'tha.user when speaking. Such an
"ariangement enhances the volume and dynamics of the

- transmitted speech.

(Fig{ 1)



dpehea condition, and,. the air pressure wthin the respirator is
only . n1n|nally above atnnspherlc Thus, the efficiency of transm ssion of
the wearer's speech through the sngch di aphragmis greatly reduced, again

resulting in a nuffled and attenuated qu of the user's speech.

The -conbi ned speech di aphragm and exhal atifg: }e t he present

i nventi-on. overcones that. probl em-i'n an extfe Iy4¥r¢ﬂe but also highly
effective manner, as is now discussed. g en using the conbi ned
speech dlaphgran1and exhal-ation valve t % esent invention,-at the
ti'me the user of the respirator-co al e and .speak, the entire
speech, di aphragm and exhal ation val ) I I;@ﬁts;@?f t he valve seat
26, thus. acoustically-decoupling.the sp' QU ’(/'




10 draphragn1and exhal ation valve fromthe body 12, the speech diaphragm
ahkd exhal ation val ve assenbly 24 at that tine floatlng on the force
exerted by the spring 40. The spring 40, which can be 'a relatively weak
spring, then permts the speech di/gphragm and exhal ati on val ve assenbly. 24
to nove in the manner of a cone-of a Ioudspeaker under the- pul sating

force of the air pressure.resulting fromthe user's speech- 4 I n
this manner, in addition to the sound transnlttejzzdlrectly throdgh t he

di aphragm 44, the diaphrqgﬁza4 is being bodily d in axial directions,
and i s producing a wave : .

//""/2
- /5

-—-‘-

50-




fronfmat the frontal surface of the speech draphragn1 that wave front
bei ng additive to the sound wave pressure being transmtted through the

dlaphragnt The surprising result of this construction is that not
only is less attenuation inposefmended orhéth deptenter 1985 speaker
transmitted voice, but al'so, the dynani-csof the speaker's voi ce

are greatly enhanced,

more intelligible ext er : 27210
appreci ated, a basic structure of the conbrned speech draphragntand
exhal ation val ve of the present invention has so far been descri bed.
Numer-ous - |nprovenents are pOSSIb|e “including t hat of securing that

thus. naklno _the s-eaker : v0|ce conS|derany

‘This invention relates to a valve assembly for
. use.in conaunction with a face piece of a mask, and which
e'.permits exhalation of the user’s breath from the interior
of the face piece. )
Respirators are known which are provided with a
. spring-loaded exhalation valve, as in the safety helmet
V-_ disclosed in EP 325959. It is also well known to provide
:respirators with a face piece in which an exhalation valve
and also a speech diaphragm are employed to enhance the
transmission of speech through the face piece, such face
pieces being fabricated from. a compliant sound-deadening
'robber-like waterial.
| "It is also ‘known, for example, from Gongoll et
'al, US Patent No. 3 109 425 issued November Sth, 1963 to
provide such an exhalation valve and speech diaphragm”in
.“combination with each other as an 1ntegrated sub-assembly
1for attachment to the face piece. A similar disclosure is
-to be found in Lytle ‘et al, US Patent No. 3,035,574 issued
- May- 22nd, 1962, which also teaches an integrated sub-
. - .assembly of exhalation valve and speech diaphragm that -
. ‘permits maximization of the uninterrupted frontal surface
| of the face piece and minimization of the number of through
.f'ports that mast be-provided.in the face piece in oxrder to
-_accommo&ate the reqnired comhination of inlet and outlet
'ports and a speech diaphragm _

In anothexr example, GB 940030 describes an
exhalation valve hav1ng a closure member comprising a rigid
ring across ‘'which a speech diaphragm is stretched tautly

“,i The ring is engageable W1th a ‘rubber washer to close'the
-p'valve but there must be a drop of pressure to the interior




end of _'-t he spring 40 adjacent the spider 22 directly to the‘

spider-22 and

securing the opposite end of the spring 40. " directly to the
cup-shaped nenber 42, the spring then acting to center the cup-shaped
menber 42 and the shaft 36 w thi Amedded eh édheSepBenbard 1996 of touching
engagenent. with the sleeve 38. so doim will further inprove the.
dynanmi cs and _vol une of the speaker' s voice over the situation that wi bl

occur in t héf KEmivalve §9 e g?ﬁ?ttlﬁl%lﬁﬁf%um% the| zaswiis Hiawi t h

the sleeve 3fhe wearer canmot escape’ inhaling some of the possibly

. noxious external atmosphere. Furthermore, the closure

. "_member of this valve is not constrained to move linearly

relative to the valve washer as the valve opens and closes,
and there is therefore a risk that its free movement will
be impeded or that it will not seat reliably on the washer.
'_ According to the present 1nvention, there is
provided a combined speech diaphragm and exhalation valve
:for a respirator which’ includes an annular valve body -
' having a central aperture and providing a valve seat ‘for an
| annular valve membex supported through its inner periphery
“en an annular support wmember on which a speech diaphragm is
also supported, the annnlar support member being attached
‘to one end of an armature shaft to be supported by the
" armature shaft, and a2 coil spring being provided to urge
.the valve to a closed position, one end of the spring being -
supported in the valve hody'through radially extending
support fingers. :
- In a combined exhalation valve and- speech g
"-diaphragm according to the present invention, the
, exhalation valve and the .speech diaphragm can be supported
“for movement in unison relative to the face piece, such
jthat during- Speech of the usex, which of. essence requires .
controlled exhalation:hy the user, not onlg are the.sound
: waves transmitted direCtly through the ‘speech diaphragm,
'but also, the speech diaphragm is caused to move in unison

o Wlth the exhalation valve under the influence of the

modulated air pressure of .the air expelled by the user in
:apeaking. It is found that a rémarkable improvement. in the
:_volume and in the dynamics of the transmitted speech is
obtained as: compared w1th the performance ‘of other valVes
in use, w1thout in any way affecting the functioning of the



Optimally, the restoring force on-the conbi ned speech  di.aphragm and

exhal ation valve 24 is kept as low as is practicable, dependent on the
Tequirenent that-sufficient. restor|no force must be-applied to the

~ conbi ned speech di aphragm and efgnded; B September d99%j cient to secure

proper sedting of the annular valve 28 on”the val ve seat 26. It is

al so observegxﬁggatigﬁ gﬁfvéhaped menber 42. cont ributes .significantly to
the transm ssion dynani cs of - the user's voice, the cup-shaved

menber 42 providi ng aIneqemmswuecsheopreemipMmmmla med
et |09 SR Ha8 vy SR°EA ehlsof R hARCSR TSl ol LTS
armature .to Wh:bchnnheﬁe isaaerédﬁbeioﬁoint@h%&ﬁbéfeoﬂ'p%ﬁféw thlist
-af fixed. Thi S Ededsiz\ietﬁe face piece, while at the same time
pe_cmitting a :r:eduction in the size of the sub-assembly.
In'a preferred embodiment of the invention, the
- speech d:.aphragm is pos:.tioned centrally of the exhalation
_-valv.e, the speech diaphragm and exhalation valve being
supported on a spider of light-weight material that is in
turn supported on a post of 1ight-weight .mater:'i.al that is
free‘ly miovable axially with respect to a main body of the
vilve, the post being biased in a valve closing direction
by means of a spring.

Thus, upon exhalation by the user, the exhalation
_-valve moves away from its associated valve seat in entirely
the usual manner in order to permit the exhalation by the
user. I_f_ the user, as commonly happens, is speaking during
_ e‘xha]_.‘a.tiOn, then, not only are the sound waves transmitted
' -through the 1igllt—w_eigh‘t spee"ch. diaphragm in the usual |
manner, with further nu'lsations of the exhaled air being
'present in the air flowing past.the exhalation va.:l:are,E but,
id addition, the speech diaphragm is bodily wmoving in |
.forwards and return directions under the influence of the
- expelled modulated air. pressure, in the _same manner as the
,cone of a loudSpeaker employed in. sound reinforcement _
~ Thus, in spite of the muffling effect produced by the valve
-ard the dampening effect produced by the. speech diaphrag‘m
a ‘substantial improvement in the quality of the transmitted
sound is prov:.ded by the bod:.ly movement of the speech



much si ni | ar to the _f'unct ioning of a | oudspeaker, "the cup- shaped nenber
43 approximating the voice coil of the -|oudspeaker and the diaphragm 44
approxi mating the cone of the | oudspeaker the spring 40 then acting in

the manner of the conventional spi dﬂnnegg @y €th tSepeembieer 199% cone of a
12 | oudspeaker and i npose. a restoring on -t he—speaket come—

Vari ous ot he gficatiions will occur to tHese skilled ,-in the art,
m)dlflcatlons are |ncI uded- that fall within I S

.support fingers (22) _

1. ‘A combined speech diaphragm and exhalation valve

3 for a respirator, 1nc1uding"

-an annular valve hody {12) having a central
aperture (20) and prov:.ding a valve seat (26) for an

annular valve member (28) and

- an a:mular support member (30) carrying said

- valve member, and

| _a' speech diaphragm (44) -supported within the

. annular support member,

“¢characterised in that

the annulaxr support member (30) - is attached to
one end of an armature shaft (36) to be supported by the

. armature shaft,.

“the annular valve member (28) ‘is supported on

_said annular support member through the innerx periphery of

said. valve member, and -

" a.coll spr:.ng (40) acts to ‘urge the valve. to a

closed posit:.on, one end of the spring be:mg supported in
‘the valve body ( 12) through radially inwardly extend:.ng

a

2. © & combined speech diaphragm and exhalation valve
accord:.ng to claim 1 wherein ‘the. annular cupport member
(30) supports the outer: per:.phery of the speech diaphragm
(44) ' '

sth



the- scope fo the appended cl ai ms. - . Anmendéd on 21st
Decénber 1995 13 . 1. A

conbi ned. speech di aphragm and exhal ation valve for a respirator,
i ncl udi ng: -~ an ann&ﬂﬁﬂﬁﬂa&%ﬁﬁﬁ&‘iﬁl‘%ﬁ_ﬂﬁ%ng a central
aperture (20) and prow ding a valve seat (26)for an annul ar val ve
member (28) #nd ‘A comblned @88 &1 '@giai 9
‘'sai d val've nmenberm and P aﬁﬂfg@%e I a %Qa%rgnq%%*g
support ed V\/Ié.dsd:cr&ilﬁg to clamuiaérsemmtz 'WHEPEin the armatire shaft

(36) extends goncentrieally wzth:.n the coil spring _(40) .

4. E __A-;compined speech diaph:ja_gm and exhalation valve
according to any one of cleims- 1to3 further'includiug a
:plat:e (42) aff:.xed to the armature shaft (36) and
.positioned :Lnter:.orly to the exh.alat:.on passage through the

_ valve .

's. B \ c-.omb:.ned speech d:l.aphragm and exhalat:.on valve
accord:.ng to claim 4 wherem the plat:e (e2) is positioned
1nterna.11y of the valve body (12) and within said aperture
(20) . -

6. o a dpmﬁined speeeh' disphragm and exhalation valve
' 'I .according to any one 'of the preCeding claims "wherein said
- one end of the co:.l spring (40) is supported through the
support f:.ngers (22) .

o .'7. A combined- "speech diaphragm a.nd exhalation valve
t a.ccord:.ng to any one of the preceding claims wherein the
armature shaft (36) is mva.ble along a tubular element (38)

extending away f_rom the support fingers (22) -

8. 'A-ecgnbine& speech .diaphragm and exhalation valve

: _-_aecording to any one of claims ‘.L to 4 wherein said one end
of ‘the coil fs.pr:i.ng___ (40) is -support.'ed by'.means ' (45) lokated
ex:terio:g.'_'ly- of the exhalation pessege through the valve.

through the valve.



characterised.in that . | the annuiar support menber (30)

IS ~attached to one end of an ar mature shaft (36) - tq_be supported

by tfe { armature shaft,- _ the annul ar val

is supported on  ° said annuli&E 4 Pacembe .1h t wmfmsﬁﬁﬁf H9\§83EEN |
peri.phery of  ~ ' said val ve menber, and 2 : n-' Wﬁ :
(40) acts-to urge the valve to a - cl osed p05|t|on one end of the

spring bei ng 9fipbet ¥alve to effent thavechosyrélyith thearééﬁmtathﬁﬁp '
Coobort | 17 hodchl yparek"BabBY Edeloh iRHIT1L8hae ok VRS aéﬁr%ia”fﬂ;?%t on
val ve _ no::mousngxternaal atﬂ:osphereL N FaetREAMbRE, SEREOEI o
.(30) - SUpportS er- o%t ghi exrrla ‘r}gr s noit: hgoriggggi]ngda ortﬁowrrne linearZALA)
y
o relat:.ve to the valve washer as the valve opens and closes,
and there is therefore a risk that its free movementiwill
be- :meeded or that it will not seat reliably on the washer.
' According to the- present 1nvent:|.on, there is
-'prov:.ded a combmed speech diaphragm and exhalation valve
for a respirator which includes an annular valve body
having a ‘central aperture and prov:.ding a valve seat for an
.'annular valve mewmber - supported through its inner periphery
- .. on an annular support member on which a speech diaphragm is
' 'also supported the annular support member being attached
 to one. end of an armature shaft to be supported by the
armature shaft, -and a coil spring being provided to urge
the valve to a closed posit:.on, one et‘iﬁd M?f the spring being
-supported in the valve bodthhrough radially extending
_support fingers.
' In a combined exhalation valve and speech
'-'diaphragm according to the ‘present invention, the
exhalation valve and the speech diaphragm can be supported .
'for movement in unison relative to the face plece, such
‘that, during speech of the user, which of essence requires
- .céntrolled exhalation hy the user, not only are the sound
| ' waves transmitted directly through the speeoh diaphragm.
_ but also, the speech diaphragm is caused to move in unison
 with the exhalation valve under the influence of the
- modulated air pressure of the air expelled by the usexr in --
'speaking'. It is found that ‘& remarkable improvement in the
volume and in the dynam:.cs of the transmitted speech is
obta:.ned as. compared with the performance of other valves

in use, without in any way affecting the function:l.ng' of the '
?

-



Arrend"ed on 21st Decenber 1995 | o ' 14

A.conbi ned speech di aphragm and exhal ati on valve

3.
according to claim1l

or cl-ai'm 2.-wherein the arnmat extends concentri cal I y
within the coil spring (40). endeJ]og 21st. Dec(e hg"r*rm% 2ned s qw@sm
and exhal ation valve - . according to any3one of clains. 1{t BEEN
i neluding a El ate (42) affixed to the armature shaf t & LACED
posi ti oned. wi ai.d aperture and interiorly to the valve seat (26T~
5. : A_'c"orrbi ned speech di aphragm and exhal at i on vaI ve -

L

‘A combined speech diaphragm and exhalat:.on ,valve

for a resp:.rator, including. '

‘an annular valve body (12) having a central

aperture (20) ‘and pro\riding a valve seat (26) for an

'annular valve memher (28) and

an annular eupport member (30) carrying said

- valve member, and

. a speech diaphragm (44) supported within the-

annular support member,

characterised in that

the annular support membexr (30) is attached te

one end of an armature shaft (36) to be. supported by the

armature shaft,

'sa:.d annular support membexr through the inner periphery of

the annular valve member (28) is supported on

said valve member, and -

- .closed posit:.on, one end of t

¢

a coil spring -(40) acts to urge the valve to a

or m &

the valve- body (12) Lthrough radially :.nWardly extending

_ support fingers (22) .

. L

A combined speech diaphragm and exhalation valve

: according to claim 1 wherein the annulay Support member

ge s r:.ng being susported in

(30) supports the outer per:.phery of the speech diaphragm

(44) .




accoFHing'to any orie of the preceding clains wher ei n sai d one end of

tﬁe,CoiL spring (40) is supported through the - support fingers (22).
6. A conbi ned speech di ajmendginoanaistxbedembepngegl ve according to
any one of the preceding clains whereln the armature shaft (36) is
novabl e axially within a tubular - el ement (38) extending away fromthe
support fingdrs (22). A combined speech. ddaphredmspndcexHazatisgMaide
" exhal ation val ve - accordiing to any one-of clains 1 to 3 wherein said
“one end . . asropRdngito sdaimgl( 0g) ¢ almuﬁpuheedlnytlreaasmé.ﬂﬂ):el ghaEed

exterlorly to the val ve seat (26).
(36) extends concentrically w1th1n the coil epring (40)

':_4. . f A combined speech diaphragm and exhalation. valve
' f' accordlng to any cne,of claims 1 to 3 further including a
'_plate (42) affixed to the armature shaft (36) and
positioned within said aperture and 1nterior1y to the valve
" seat (26).

| 51 _h.Ccmhined speech diaphragm and exhslation valve
'acccrding'so any.cne of the preceding claims nherein said

| ,one end of the c011 spring (40) is supported through the
fsupport fingers (22)

‘6. . - A.combined speech diaphragm and exhalation valve
ﬂ_accordlng to any one of the preceding claims whereinsthe
~‘armature shsft_(3§) is movable axially within a tubular

- element (36) extending away from the suppc:t-fingers (22).

. 5._'_ A.combined speech diaphragm and exhalation valve
according to any one of claims 1to3 wherein said one end
- of the cOil spring (40) is eupported by means . (48) located

cextericrly to the valve seat (26) .



15 = 8. The conbined speech di aphragm and exhal ation v
7, in which said plate is positioned“internally or said val
Wit hin sai‘d aperture. 9. The conbi ned speech di af

exhal ation valve of claim4. fumehésd ionCcPist DgclmbRFSHogs Mea
1

\

n

biac ‘said val ve menber towards Said valve, seat.
speech dlaphragnland exhal ati on val ve fur?her & resplrator

hrjagth8aWar 1997

LACEMENT, SHEE Tf

body and

operatlve tof
A—Combrred
Lncl udi ng;

an annul ar \@h?ogﬁlbévtggeffggetEﬁhtagi re, (1th |ch

annul ar val ve

rOV|des an
sult that

the wearer cannot escape inhdling someé of the possibly

noxious. external atmosphere. . Furthermore, the closure

member of this valve is not constrained to move lineaxrly

relative to the valve washer as the valve opens and closes,

and there ig therefore a risk that its free movementiwill

be impeded'or that it will not seat reliably on the washer.

According to the'preseut-invention, there is
provided a combined speech diaphragm and exhalation valwve
_ for a respirator which includes an annular valve body
“w having a ‘central aperture and providing a valve seat for an
| 'iannular valve member supported through its jnner. periphery
on an annular support member on which a speech diaphragm is
'also supported the annular support member being attached
o one. end of an armature shaft-to be supported by the_
armature shaft, and a coil spring being. provided to urge
the valve to a closed position, one end of the spring being

;supported in the valie body or in a frontal cap attached to
the body through radlally extendlng support fingers. -

In'a combined exhalation valve and. speech
diaphragm accordiug_to.the ‘Present invention, the
W exhalation valve and'the speech diaphragm can be supported

for movement in unison relative to the face piece, such
_that during speech of the user, which of essence requires
oontrolled exhalation by the’ uSer, not only are the sound
'waves transmitted directly through the speech diaphragm,
but also, the speech ‘diaphragm is ‘caused to move in unison
with the exhalation valve under the influence of the '

~ modulated air pressure of the air expelled by the user in -

'_speaking It is found that a remarkable improvement in the
velume and in the dynamics of the transmitted speech 48 |
oBtained as-compared with the perﬁormance of other valves
in use, without ih any may affecting the functioningfof the




suppert fingers extending radially |nmardly of said apertuyre._angd

provi ding a support for one end of. a coil “ spring; an EEPEAQE ﬁ%ﬂagHEET

connected-at one of its ends to an opp05|te end of said cQl l—SpFhRg
an annul ar- support nenber att g of said ar ur e

a speech di aphragm supportéﬁﬁn%?%Eﬁuéﬂfgﬁﬁeaguuu?ggb suppor t gﬁ%? %ﬁb
an annul ar valve nenber supported on said 3nnul ar support jmgnber at an

i nner perlphery of said annular valve nenber and for coopefation wth
said valve s ' S

1. A combined speech diaphragm and exhalation ,valve

for a respirator, including.'

an annular valve body (12) having a central
aperture (20) and.prOV1ding a valve seat (26) for an

annular valve member (28) and

an annular support member (30) carrying said

valve member, and

~ Ca speech diaphragm (44) supported within the
annular support member, _ B : v
oharacterised in that |
the annular support member (30) is. attached to
one end -of an armature shaft (36) to be supported by the
armature shaft,

' the annular valve member (28) is. supported on
said annular support member through the inner. periphery of
said valve member, and - = '

— . a coil spring (40) acts to urge the valve to a

“closed position, one end of the spring being supported in

the valve body (12) or in a frontal cap (52) attached to
the - body (12) through radlally 1nwardly extendlng support

fingers (22).

2. : A combined speech diaphragm and exhalation valve
according to claim 1 wherein the annular support member

(30) supports the outer periphery of the speech diapHragm

(42) . S | RS
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