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"ThiS j;qwention. relateS to Soulfid transducing 
deyiceS Such aS ImigrojphotaeS uSed aS part of a. 

CipleS of the inventiQia are alS0 applicable to 

“ gjifica!ily, the ji:10wention jS directed to Stach Sound 
tjr;a.ºnSducing dewjceS in which a, wibratory, .di 
a.phragm iS Ç9;nneÇted to a, wibuto-electrig tran8 

fOr:CeS j;q:ÉO elect?:"ic potentíaíS. 
Am0mg the obje??tS of the j;nvent10m is a, Sound 

tra11Sdiu:0:f;mg dewice 0;f the fotegoing type jra Which 

" tremely f1at ?microphone calwity encloStaire within 
w:hid;b the vibr:Q-electric t?:a.mSducer element 1s 
171,OÜtqt8d, and in Whigh the galyity endl0Suite jS 
Ipp:0;wide?d Wjith went; opening portions which re 
dtq??e the great StiffneSS of the body of air con 
firqed in the cavity engl??Suture and Segure the de 

Ira1nge, while al80 pr0W?????ding a, protectively Sea.led 
wapor-proof encloSure for the humidity Sensitive 
Vi:0ro-e!eÇtric element. 

"I'he foregoing and other objects of the in 
wentioq will be best understood from the follow 

emce being had to the accompanying drawingS 
wherein.: 

Fig. 1 jS a greatly enlarged Secíoqa1 y1ew, along 
timeS of f--l of IFig. 2, of one form of a heart 
;img aid Imicrojphone exemplifying the principles 
of the invention; ~ 

Fié. 1-A is an elevationa1 ¥iew of the majr;row 
Side of a hea::ing aid amp];ifier, Sh0Win in actu8] 
Size, With parts of the housing in cross-section, 
to expose a microphone held back ̀of the sound 
perwious front-wa11 portion of ̀  the ̀ amplifier;" 

. . Figº. 2 is a.ctroSS-Sectional view of the micro phone along 1ines 2-0-2 of¨Füg.” 1; `` ` ‘ “ ’ ” 
.. Fi?.. ?? iS a ÇroSS-Sectional Wiew along Jimes 8-3 
’ Fig. 4 is 
|Å-4 of Flig. 1;´? ` 

|jg. 5 is , å, front wiew of the wibratory di aphittagm of the microphone; ̀  

a. CroSS-Sectiona1 yiew along 1ines 
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’ Fig. 6 is a front wifew generally similar to that; :? 

of Figure 2 of another form of a microphone 
of the invention, the front walf and the major 
part of the diaphragm and ̀ diaphragm barrier 
_removed to expose the interior of the microphone : 

2 
ca.wity enclosure with the elements mounted 
thereon; ? - - … . 

I:"ig. ?? is a Side view of the microphome shown 
in Pig. 6 with the upper portion in crOSS-Section 
along: ;lineS ?-—T of F;ig. 6; ~ ~ ~ 

Fig. 8 is a, c‡roSS-Sectional1 enlarged detailed 
wiew of a part of the microphone shown in Fig. 
6 along dimeS 8–-8 thereof ; ? 

Fig, 9 is a, front wiew of the microphone Simila1r 
‡??? Flig. 6 Wjith only a, .jportion of the , front ÇOwer 
and the wib;tatory diaphragm 1;remowed; and 

Fig. 10 is a croSS-Sectiona! wiew of the micro 
phome of FigureS 6 to 9 a1ong 1ines I0-f0 of 
Béjigure 9. ~ 

IHeaq.j;img aid microphoneS which a.re used a.S 
? på!rt of a high-gain amplifiet heatring aid have 
to operate undeji– conditioras t1tter]y different 
from those encountered in other microjphorne ap= 
plicationS. . "This is due to the fact that the 
atmplifier hou Sing in which the microphome iS 
|housed thaS to be worn more or 1eSS hidden unde!" 
the glothing of the uSer Where it iS expOSed to 

.. humidity which greatly affectS its performance, 
‘ pat'tícularly if tillae microgphome transducer ele 
m??nt jS formed of piezo-elect1"jic Rochelle Salt 
crySta1 partS or simila1r: transduce: crystal partS 
the operation of which Suffers greatly when they 
a.ºre e:&jp9Sed to ht:Imidity. 

Fu::'''theºrrmore, the aimplifier housing within 
which – the microjphone is positioned, must - a1SO 
|house the a.mplifier;" tubes and a11 othe1° ampl1 

, fiet components including the Switches and 
rheostatS aS well1 aS the batteries which Supply 
Çat;bode heating cutt:1rent and Space current to 
ke??p the Space occupied by the microphone to 
a, ;minimit:m, while - at the . Same time designing 
in Such a way aS to cat:Se it to operate with , a. 
desired high Sensitivity ower the principa1 part 
Qºf the audio frequency r:a.tage eSSentia.1 for: the 
intelligible reprodu!Çtion of Speech. 

microph9;rqe, Since In orde† to obtain high Sensi 
tivity'¨tible wjibuto-elect‡tic transducer elerºment, must; 
be d:jyem by a relatively 1a.rge wibitatomy dia,- 
.ph1:ag Im e:&j??QSed ‡9 SOt?:Ind propagated in the Su†= 
1ounding air. ¬ ~ 

If an attempt jS fina.de to jºrowide a, f:a.t migro 
“jphome- ca,S:};mg having S:1ch wibratory diaphragm 
With a. micrOph0ne Ca.wity Sealed against entry 

..9f - bau1:m1d air, there is encountered the proble?m 
of a SStu:‡ing that the diaph1:agm Sha11 be able 

´ to Withstand the high forces, of about ́´2 to 5 
pounds,´ caused by normal waitiations in the at 
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mospheric pressure to which it is ex.pOSed. ''ThfS 
makes it neceSSa.ty to provide a. Wery Strong and 
St;jff diaphragrim, Structure which, fo1 itS Small1 
size, is inherently insensitive to Sound prOpagated 
jin the Surrounding atmoSphere. AS a, re:Suilt, 
such microphones would have t;O Operate With. 
the greatly reduced Sensitivity in the frequ1eraCy 
range below about 1000 cycéles per Second, thereby 

5 

great;1y detracting from 1t;S uISefuline SS a.S a, hear:= . 
jing aid micrOph One, 

Tim a.ccordance with the ‡invention theSe limita = 
t;jonS a.re owercome by proWiding micrOphOne 
cavity enclosure formed by the . Wibratory dia,– 
phragm and the a.SSociated Sriqa.I1 compa.Ct miCTO – 
phone caS1ng with went opening portionS Which 
equalize the a11" preSSure On both SideS Of the 
wjibntatory diaphragm for majiintaining it in the 
desired wibratory position and SectIring the de= 
Sired transducing SenSitivity of the micrOph0ne 
in the 1owe† part of the Speedgh freqt:1ern Cy I'aínge, 
and interposing between the wibitratory diaphragm 
and the cavity portion within which the piezO 
e1e?t:1:1c crysta1 transducet' element is he1d a, 1imp 

to the reat Wal1 of the microphone ca.Sing to form 
there with å, Sea.[1ed Wap0;i' and humidity=jp1'O0f ern = 

' cºloSuite a.lhround the trainSduceq' element. WithotJt 
mäteijia.11y detracting - from the deSired oWei'=a.11 
"SenS1t:1W1ty a.nd jfrequen Cy I'eSpOInSe Of the miCI'O = 
'phone. " . What Wa,S Salid a {b0we abOt1t the haI'mfu1 ̀??; 
effect of humidity on piez:O=e!ectric (2If ySt:2.1 ti'an S 
ducet" elementS applieS a1SO to Wib1'0-elect:1"ic elec 
t;jret ' elementS Which may be tISed in their Stea.d. 

designated f0, com1p1tiSeS a generally contica.1 out- “??? 
wardly taperling diaphragm ‡ ! , ha,wing a circular 
periphera 1 portion f 2, the · edge of which iS Sea.1ed 
åmd he]d affixed; to the f[1ange : 8, Of the cirgula1" 
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Irim 14 of a f1at casing Wall fé of the microphone . 
So aS to form With the dia:phragm I I a. flat micro-? 
phone ca.wity ! ?. "The diaphragm I I is 1ight, and 
its outwardly tapeating conica.1 Shape gives it the 
deSirted St;iffineSS S0 – that SuibSta.ntially itS entire 
exposed a.tea, wil11 Wibrate When excited by Sound , 

" propagated in the air Space in front of the coni - ‘’’’ 
ca1, diaphragm I !. 

tory portion 22 of a, wibuto-electric transduceir 

?inner". Stqtrl:face of outward 1y offset wa11 port:1onS 
I 8 of the ca.Sing wa11 [5. Tin the particulilait" offset; 
form of the microphone of the invention shown, : ; 

twister-type bimorph of Rochelle Salt crysta1 
cornerS of the pieZO-electric transducer a1re com 
Inected through ela St0meji'' pads 28 to the inneli*?????? 
Surface of the ca.Sing wa11 portion : ?. "The 

´ fourth ̀ corner portion 22 of the p‡ezo-electric 
citySta.1 transducer" ? : ha.S a, driwing connection, 
-8T to the generally cent;"a.1 drive portion IT of the 
conida,1 diaphragrtn. I f. 

''' electiret=type condenSe:" Str"U1cture . may be 

diaphragm for actuation thereby. 
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AS a. In a.1ternatiWe ` an ̀? 
65 

microphone I0 to a minimum, the thickness of '; 
`the mictophone caWity I6 1s ikept down to provide 
juSt; enough Space for hotJSing there in the goni??j1 
“Wibrat.0ry diaphragm I I a.md the t1'a.nsducer e1e 
'ment 2 f. AS a, IreSUIIt, the thin body or: 1?yeir of 
.air confined in the caWity I6 of the mif crophone . 
Ca.Sing haS high St;iffneSS Which cut.S doWIn the 

4 
microphone Sensitivity in the 1ow-frequency part. 
of the prjinc::1pa1 audio-frequency range important; 
for the intelligible reproduction of Speech, a.md. 
på,1"tigular:1y in the 1range of about 1,000 CydleS 
and below, "To owercome thiS difficulty it iS eS= 
Sent1a.1 to provide a, went opening from the micr0 = 
phone cavity to the air in the outer Space. On. 
t;he otheir hand, it js eSSentia1 that the humidity 

which 1in most caSeS is rma,de of Rodhelle Sa1t. 
gitySta.1 or a, Similar: humidity=SernSitiWe pieZ0 = 
elect:1:1c crySta1 Subst:a.nce, be endoSed Within a.m. 
encloSutre which preventS humid air from reach = 
i11g it. 
´ ` In the Irmigrophone of the inWernition, itS SernSi = 
tiwjity in the 1OW=frequency part of the alt1di0 = 
f;tequency Irange, 1S ItaliSed by proWiding the Wibra,= 
tony diaphragm I I With went opening portionS in 
the fo1:m1 of a, Srinaj11 hole 24 Which equ1a,11ZeS the 
air preSState in the caWity I $ With the Outer" 
at:Im0Sphere and maintainS th? Wibralt).01'y dia, = 
phragm in the deSired wibralt;Ory COIndition irre = 
SpectiWe of warriationS Of the outer" ali1" preSSure. 
Such went opening portion 24 1"ajiSeS the SenSi = 
t†Wity of the microphone in the 1oW frequency 
Irange between about 800 to 1000 cycleS per Sec= 
ond, So that, InotWith Standing the Sma.11 thickneSS 
of the a,cou Stig air ca¥jity l6 of the microphome 
St:I'uctUI1'e, itS Se:InSitivity iS aS high a S that obtain = 
a.ble With bu1kien" microphone StructureS. 

pajrt, hou Sing the tranSducer element) 2 ! iS Seá1ed 
againSt; entra.nce of humid air by inter"poSing be= 
t)Ween 1it, and the inner Side of the Wibratomy dja - 
jphragm I if a. Iiirr1p wa.jpor'' =p1'oof barrier diaphragm 

im, a, Waj00r'=p;r00f herºmetig ma.inner' to the circula.r' 
ca Sing Wa,11 filla.nge , l8 to Which the per:1phery of 
the Wibratory diaphragm I I iS Secu1ted. ''The por:- 
tiOn Of the barrier dia.jphragm 8 I extending be= 
tWeen the , difiwe poi'tion 22 of the pjeyzO-ele?trijig 
c:I`ySta1 tºta.I1Sdt1ce:j" element) 2 I and the centr:å1 
dirive portion IT of the diaphragm { f, prowides 
a, motion =tran Smitting connection theirebetween, 
being u1rnited theret,O a.S by cement. 
Without thereby 1imiting the Scope of the jin 

Wemition, there will1 now be desg;jibed one Specific 
manner for p:toWiding a driw1mg connection be 
tween the driving portion 22 of the vibratomy 
dia.jphragm If a.CrOSS the portion of the ba.ºr:#;jer" 
dia.jphragm 3 I extending therebetween then fortrm 
iing part. Of the driWing cOm.nection. A 1'ectangula.m" 
St1";ip ??5 of fibrou1S materia.1 Su1ch a.S resin.-impreg 
Ima.ted paper, is cemented over the corner dirjwe 
I00rtion 22 of the tranSducer cg1"ySta.1 element 2 f, 
Sheilla.c being a. good cement for this purpose. "The 
Ou1ter" Surface of th1e clower Str:1p 3 5 under:jyjing 
the driWe pOIrtion. If of the Wibra.tory diaphragm 

, ! ! ;haS Secured thereto a facing portion of the 
ba1?rier diaphragm ?? l, 1ikeWiSe by a good, st?rong 
Cement), So that the centrl:a.1 1portion of the barcq:jer 
dia.jphragm.. ?? ?l OWerlying the corner" drive polition 
22 Of the tranSducer element; 2 I forms a. Subst:a.m. - 
tially Irigid pa.t't thereof. 
ÁS Seem.. im. FigS. 1, 2 and 5, the apex portion 

ff Of the COInica1 Wibratory dia.jphragm 1 f, which 
`iS Connected to the drive portion, 22 of the trans 
duICer" Stru1Ctíu1I'e 2 f, iS Slightly eccent1tic relat;wely 
to the periphety of the dia.jphragm, to enab1e 
the tISe of a. Ja.rger, m.Ore complia:Int crySta.1 tra.nS 
duICe1° Structure. 2 I Which matches better t;he 1ow 
Tmechamical impedance Of the SmajI1 cone, and in - 

- grea SeS the Sensitivity, of Su1ch .Sma.11 heating-aid 
- microphome. '' ~ 
To the outer side of the batrier diaphragm 



´portion 3 I sécured to the´ drive portion 22 of the 
“transduceir element : 2 f, there” is’ Secured the’ en 
´ 1arged head 39 of a. Sh?rt; Itivet-like: rod' 3? fitting 
´into an opening formed' in the centra1 ditive port 
´tion IT of the conica1' wibratory diaphragm ‡f, 
the rod head 3? being "Secured to the underflying 
driving portion of the batfier diaphragm 3f a.md 
to the t:'ansdudder" e:1erment) 2 if by a. ‘ Strong and 
‘stable, commercially available: cement. Afte† 
‘Securing , the’ drive rod 3T to the drive portion 
22 of the tita.nsducer eletment; and “ the owerflying 
SmaI1 portion of the barrier diaphragm 8 ‡ previ - 
`ously. Secuted thereto, the - wibratory diaphragm 
`ff– is´ placed with "the? hole’ of its centia:I drive 
‘ portion”. IT over the drive - rod 3T, So, as to' Süit 
round the Safine; Thereupon the perfjphe;y [2– of 
“the wjibratory diaphragm. I I' is cemented to the 
‘ periphery of the barrier diaphragm 3 ‡ owerlying 
the´-filiange : 13', 6f the microphone casing Wa11 ‡?? 
`to - which' the pe†jphe1ty of the ba;rrier diaphragm 
- 3 I was previously’ tanited by’ a, Strong, Sta.b1e 
cement, Similar to that used for cementing the 
t.0, 

` has been thttS united by cerimenting’ to the” fia.inge 

the-space between the opening of the drive 1po:"- 
tion I†. of the wibratory diaphragm a.md the drive 
rod Surrounded thereby, and 1:1gidly unities the 

between the dutjive portion 22 of the t?:á.11Sducet" '; 
`element and?the drive' portion ‡ † of the wibratory 
´ diaphragm. a.croSS the portion of the battie1° dia.- 
phragm, 8 I tdnited t;0, them, ~ 

is?? Sufficiently 1 imp.:a.tnd 1oose “ and ha.S St;ch high 
- flexibility that it moves freely when the’ ??irive 
portion 22 of the crysta.1?? wibra.teS' with - the ́ “w1;b- 
ratory diaphragm I f, without . Substantially irm - 
peding thejii," wib::a.tions. ‘ “ In the . 1p1:a.ctica.1. con = 

'''St;tugt;ion. '' of microphoneS, it Wa.S fot:nd: that thin 

1ooSe,. ba1''rier diaphragim & !. 

?? placed;ower° the Several1 cemented periphera.1 edge:S 

“ 15 

* of: the Same; a, channe1=1ike member 4 f, which is • 
crtimped , at:d.clamped over the- periphera1 border: 
portion of the´ circulat petipheties. of the’, dia.- : 
.[8. In the foji'm ShoWrn, the dhamme1=rr1érm bei' ? ! 

• formS : the circu1a.1" periphera1’ f1ange’ portion of -a, 
Sound-per'WiotqS grille wa.I1 42 placed-ower’ the outer" 
side of the wibratory diaphragm fif , , S6 “aS to pro= 
tect it.S fragile foil1. St1°u1cture againSt, medi18a. Inica.1 

.. opening Å8’ through which – the W1;bratoI'y, dia,= 
phragm ! I is a gou1Stically coup1ed to the ai1” Space 

.jim front of jit, to " proWide : for Sound t?:a.nSimiSSion. . 
the rethr:Ough ~ ‘• 

“ AS , shown in Fig. 1, an additiona.1’ wa,Sher". I 8 

: reSinotIS Sheet 1materia] : (0r" tough I'uibber'=like ;ri1a,= 
ter;ja1, iS: placed :again:St, the Oute:" peripheral Su1'= ''' 

so”that, it; is, yieldably. Cla.mped i by, the? fa.ding: 1pe 
r:1phera.1 portion 0f the grtille wa!1 42 . -Wheià\ ';itS 
'fatage 41?is clampingly-c‡impéd lower’ the peripher:- 
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. , 6 . 
´fla;nge'3:I, of the miérophone ca ~. 

... In a, practical: form of mict'oph?the of the 
tion; the ca:Sing wåá1 – I8’ of the flimicrophone 
wel1 as the grtille, 42, afe made of sheet alumi 

is pla&ed tower the pelíjp;hely of the wi?tatory dial 
phragm f-f, and the und ???? peit:1.16he†y' 6f the 
jºreviouSly Secured by cementing:in'an heimetical4 
1y, Sealed manne]’ to the ca.Sing Wa11 flange. f3, 
Whereupon the rea;it edge. of the´ cylinditica1 chan 

' mél filamge é I of the gfille is citirinpéd cwer’ the 
fea † Suitfáce of the casing; -wå11 flamge, to pr? 
wide a protective channel=1ike Sea.1 around the 
jperipherieS-of the diaphragmS : ff and 3 ‡’ and the 
'calSing wa11 fia:Inge f3, and a SSuite a positive” and 
8table” herrimetic Sea]?therebetween. ‘ “ ’ - 

"To provide electrid tetrminal connections to 
microphone, the casing wa11 has secured: to op 

" posite Sides of a portion, thereof., two-sheet; meta.1 
termina.1– ta.bS’ 45, 4T, a.S; by a 1fivet 46 extending 
through´ the da Sing Wa:II, to prowide” an-jintimate 

` herrinetic Sea, I therebetween ...? - 1In addition, two 
0thei* meta.1 terrmina.1' t;abS - 51, 52 are: Securited to 

` another portion of the casing wa11, l5.. by a rivet 
??& pa:SSing through a hole of the wa.[11, irhstulating 
Washers and SpaceirS. 54, 55´ insulating the two 
tabS : 5 f, 52 and the? Ifivet 53 from the meta11ic 

` ca:Sing’ wa:I1 f8. "f`he” inSu1ating; Spacers , 54, 55 
Imay be made of resin-impregnated fibrous: ma 
teria.1, and they a;re So secured within the hole 
of the casing by the 1tivet heads: clamped – there 
Ower" and the overlying: 1portions of the two , ter 
Ifiim;a1 tabS 5 I, 82, aS to prowide an hermetic-sea.1 
fo1°’ the portion of the wa11 through which the 
Iriwet, 53– paSSeS. ~ ~ 
In addition, Seajling Wax: cement; of a type 

Which provides a: stable" heimetic sea.1, is placed 
Over’ the rivets,” a.find the tabs : 45, 4T, 5T,? 52, , and 
the insulilaiting Space;rS; to a.SSure that;. under a11 

´ conditionS t;he holes through which the terminal 
I†wets : 46 and –53 pa.SS; a1re at:; a11 times; hermetical 
1y. Sealed to prevent; entraince of moisture into 
the caWity part within which the humidity-sensi 
tive transducer" element is operatively mounted. 

"To the inward' terrimina.1 tabs’ 4T, 52: are Secuited, 
a:S by Soldering, terminal elements. 5T, 58 of alu 

“ minum, foil; for" instance, secured to the -usua1'op 
pOSite external Surface electrodes : of the...’ wibrt6 

“ electric transducer element 21.’ . . • 
Furthermore, Str:1.jpS - of jinSuillating matertia:1? 59, 

` Such aS 1resin-impregnated inStulating mattential, 
are placed against the opposite Surfaces of the 

, termina] 1ea,d 88 and the terminal tab 52, - com 
mecting the : inSt11a.tingly Supported’ Su1:fa.ce - e1ec 

´ trode of the ' titansducer element: 21 to the im 
'Su1a.ted termina.1 - tivet: 88 through which an in 
Sulated externa.1 termina.1 • connection" is prowided 
to ' the inSulated t; ansducer electrode of the 
transducer , element 2'í. "The externa1– termina.I 

, tabS 45; 5 f, may thuS be used “ to prowide termina1 
connect‡ons to leads Such as leads 6 l; 62, through 

´ which the transducer element’ 2 I' is "connected to 
the amplifier circuit of the a!implifiej elements, 

´ including. tubes’ mounted within the heating aid 
a.mplifier"-microphone a:SSembly housed ̀ 1n' a. Ifdat; 
casing 63, aS shown in Fig. 1-A. . . ~ 
AS indicated in Fig S. 1, 18 - A. and 4, the micro 

| phone, unit. I0" is” held ̀Suspended on as wibration 
damping, flexible” Support 64'shown in 'the 'form, 

` of a 1oop formed of hollow tubing??of rubber-like, 
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Supporting . IugS or:" pins 65 .extending: from. the 
frame structure of , the heating-aid amplifile† 
mounted in the rear. of the front wa11 66 of the 
a.Implifier. casing 68, . . "The front Wal11 65 of the 
amplifier casing ha.S a. Sound-perviouS. portion, 
provided with openingS 6T through which the 
Outer , air is acoustically coupled by Way. of the 

.. grtille opening 43 to the acoustic Space in front of 
the Wibratory diaphragm I I, for" a.SSt1ring that 
the – microphone diaphragm is excited by Sound 
propagated in..….. the ; Outer air, and actu1ateS ... the 
transducer element; 2 I to generate a correspond 
jing electric output. "To the ot1te1° St1rface of the 
front; grtille Wa.I1 42 of the microphone and the 

, Irea.r" microphone Wa11 l5, a1re Secu1red Spa.ger Str:1pS 
T2, T2 of a. Wibration = SuppreSSing materia.1 St1ch 
a.S Sp0Inge rubber, t;0. St!!ppreSS tra:InSmiSSioIm, 0f 
WibrationS t0, the microphone I0 from the Wa.11s 
of the aimplifier• ca.Sing 63 a.md the aimplifier Struc= 
ture, and other elementS hou1Sed therein. - 

'AS ShoWIn in Fig S. 1, 1-A, and 4, aIn additional 
thin Sheet. T3 of pla,Stic materia.1 is united as by 

phone I0, the Sheet member T8 extending g1oSely 
a.djacent; the rea.r" Surface of the S0uInd=jper'Wiou1S 
firont, Wa11 66 of the amplifier c:a.Sing, to SuppreSS 
propaga.tion of . SOund firOm the Spa.Ce in - front, 0f 
the , wibita.tory diaphragm. I f of the microphone 

phone a:Imp?ifier ca.Sing. In other" WordS, the file:K;= 
jible 'Sheet..…1member" T8 extending beyond the . b0t'= 
der:S of the jfront grtille . WaI1 42 of the micro 
phone unit, is arranged to Serve a.S a, barrier Sup= 

, preSSing propagation of Sound firOm the Space in 
front of the Wibratory diaphragm I lí to the Space 
;im ba,glk of the microphone Ca.Sing Wal1 l5. 
AS" indicated in. IFigS. 1 and 4, am a.dditional 

Sound-perviouS Sheet portion, for” inSt:a.nce, of 
gautze T5, jS Secured a,S by cerment oWer' the open – 
jing: 48 of the front; grtille Wal1 42 of the micro= 

“ phone, aS a:In a cou1Stical damping CO:Intr:01 and alSO 
t;O - SuppresS entrance of ... du St; into the Spa.Ce be= 
tween the – wibratory diaphragm I I and the grille 

! wa11 42 of ; the microphone. A." Similar Sound 
perviouS galuze Sheet portion, Which iS SubStan – 
tia.11y impervious to dust, 1S also ShOWm cemented 
to the jrnment. Side of the Sound-per'Wiou.S CaSin8 
wå11', 6 of the aimplifier, through Which SOund 
1's propagated to the Space in front. Of the Wibra– 
.tory diaphragm I l. 

W1t;hout in a.ny way 1imiting the SCOpe of the 
inwent:1on, and 1n order to enable thoSe Skilled 
in the art to more rea.dily pr:a.ctice the imVention, 
there are given below constructional1 data. for a 
Sma.11, compact; hearing=-a1d microphone With the 
desired Sensitivity and frequency reSponSe Chair"= 
acteriStic:S: ~ 

"I";he wjibratorcy diaphragm If I ha,S a. diameter of 
about 1 inch, and a, cone height. Of about .090 tO 
.12 inch. In general, good resultiS a.re obtained 
with a, ratio of diamete† to come height of about 
10/1, "The rea.ºr Space of the microphOne CaWity 
extending between the rea4, Wal1 l5 of the miCr0– 
phone and the barqtier diaphragm ?? f, haS a, .di– 
ameter of about 1 inch, and a. height of abOutt 
.070 1mgh. Tin, genera.1, good reSuiltS a.re obtained 
with a 1:atio. . of the volume of the CaWity part) 

, confined between the barrier diaphragm ?? f - afnd. 
, the microphone firear" wall l5, to the total WOlume 
of the microphone cavity confined betWeem the 

.. ??yflibratory di?phragm I I and the micrOphOne Treaf 
wa11, of betweem about 2.5/1 to 1.5/1. 

In the microphone of the imVent?ion, the ba;?"- 
jet. diaphragm 3 I which proWideS the hermetiC 

; sea1, has: an area, , at 1eaSt aS great aS the entif"é 
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8 
1arge dimension or transwer:Se area, of the micro= 
phone ca.wity. In addition, the herºmetically Sea1 = 
ing . barrier diaphragm 3 I haS to mowe lower a, 
werty. Sma.11, distance to equalize variations imL the 
atmospheric preSSure of only a. Sima11 (percentage 
of the tota.1 volume , of the microphone cavity, 
represented by the Sma11 wolume of the cavity 
part.confined between the barrier diaphragm ?? l 
and the " microphone 1tea.r" wa11 I5. . It wa.S. found 
that in practica.1 microphones of the invention, 

.. ture a,t a11 jointS, Su1ch. : a.S the jointS between the 
periphery of the barrier diaphragm and the 
peripherity of the microphone Wall1 l5, and the 
jointS of the r†Wet te:[''rimina.1S 46 and 53 to the 
microphone Wa11 l5, Irea.dily obtained by apply 
jing t0, them. c0a,tingS of a. moliSture=reSiStant type 
of WaX, of the type uISed to proWide hermetic Wa.c= 
uum Sea.1ing, '1'hu1S, Su1ch Wax may be applied to 
the periphera.1 Starfa,ceS of the ba.rrier° diaphragm 
3 I a.nd the fdange l8 of the microphone waII 15, 
a.S WeII a.S to the St!rfa,CeS of the riWet, junctionS 
of the termina.1 Itiwet.S. 46, 58 to the migitophone 
ca.Sing Wa,11 l5. 

FigS. 6 to 10 Show another form of the micro 
phone tra.nSducer device It?-f exemplifying the 
invention. It compriSeS a, genera, Illy conical1 out 
Wa. I'dly tapering diaphragm I l-I haWing a, gem = 
era.jIy 1'ect;a.inguila 1" peripheta1 !!border portion. I2-! 
Which iS Secured t:0, the f1a.nge I8- I of the reg 
tangula.j" rim f 4--l Of a, f1at microphone ca,Sing 
WaI1 Structure í?-l which formS With the dia. - 
jphragm l J-1 a, fia,t microphone caWjity l6--f. "The 
diaphragm f f-l iS Iight; and 1tS outwardly taper'= 
;img COrnical1 Shape giWeS it; the desired Stifif;meSS 
So that SubSta.ntia1]y 1tS entire expoSed a.rea, WiII 
WibI'ate Wher1 excited by S0LInd propaga,ted in the 
8.jir Space in front of the diaphragm I I--J. 

"The conica.1 dia...phragm I 1--! is Sha1]oW and it.S 
central p0;rtion. I T-I jS connected to a, wibratory 
p0rtiOn 22-l of a, Wib1'o-elect:ric transduce[c. ele 
Imtent, 2 l-l formed of a, . ; piezo-electric crysta1 
|bim10.jrph of a conventiona.1 generaIly Irectangu1a.1" 
Shape extending fia.tW1Se adjacent to the inner 
Side of the ca.Sing wa11 Structure : I5--I. ?Three 
c0rner'S Of the pieZ0=electric tranSducer c:jySta1 
unit. ? I-f a.re connected by ela Stomer pa.ds 23-I 
to the u1mderlying Supporting wa.11 Struct;tquite and 
the fot1I'th Corner 22-l is connected through a, 
dir†We connection 8 T- I to the centra 1 drive pop 
tion lT of the Wibratory diaphragm I f-I. 

Jfn order tO redu1ce the oweraI1 thickneSS of the 
ImicrophOne , ! Ü-f, the thick.meSS of the micro 
Iph One , caWity f 8-l iS kept down to prow1de juSt; 
em Ough, Space for housing the contica.1 wibratory 
diaphragrr1 f f-l , a rid the transducer element; 2 I-f 
diriWingly .com.nected thereto, , Because of the 
Specia.1 Sha.jpe , of the WapOrº-proof transducer com 
|partment) ??Ú-f, the body of air within the micro 
.phOme caWity 1 8-f ha,S a, 1ower stiff;meSS relat;jwejy 
to the Wibratory diaphragm ! I-l a.S compared to 
the micr'0pih:Ot:1e a.1'ra. Ingement of Figs, 1 to 5. 

" When the cavity vent opening 24- I is closed, the 
SemSitiWity C;f the microphone above 5000 cycles 
Iper Second iS mot, materially reduced. However, 
if the We:Int Opening 24-J is closed and t:he ent:1pe 
ImiCrOphOne CaWity f?-l is herºmetica.IIy Sea]ed, 
ChangeS iIn, the atmoSpheric pressure wjI1 forge 
the COmiCa] dia.jphragm, completely out of shape 
Within, a, few h:OurS and abruptly if it js tgsed on 
ar1 a.SCending. Or decending airpla.ne 1in whjch 1t; 
iS Subjected to Sudden changes in the air pres 
SUII'8, 

Tim the particula.r” microphone deScribed abowe 
im. COmmection. With JFigS. 6 to 10, the wented 
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conductor: 1eads 8 I-I, 82-f from which the in = 
Sulation has been Stitipped. A folded tongue eX 
tension 8 T-‡ of the inSulating Sheet 88-1 is folded 
ower’ the end portion of conductor: lea.d 85-f , 
Which conSt;itt1tes the high potentia1. cor1du1ct;Or: 
1ea,d, to maintain jit) inSulated from the meta.11ic 
compårtment; wa II T0-l. "The two oppoSite pola, I'= 
jity termina.1 t;a.il1 politionS 81-1, 2 l-5, 2 l-f of the 
tranSdu1ceq' tInit 2 I-l a.te joined, a S by Solidering, 
to the tunderlying Str:1pped conduction: 1eadS 85--f , 
86-l of the two conductor: 1eads 8f-l, 82-1 (FigS. 
6, '7). An additiona.1 inSulating Strip 88-l “ iS 
.placed ower’ the expoSed meta.]Iig COInductori: ter'= 
Iminal1 portionS 2 I-5, 85-f t;0 Imajiintain them in = 
Su1a,ted from the ower'lying barrie1' diaphragm 
8 l-I. ~ 

"The terminal1 1eadS 8 I--1, 82-1 emerging from 
the ̀̀ rim of the compartment; of the enc1oSure 

Iner through, Similarly Seaj1ed . . OpeningS in the 
rim f4--l of the microphone ̀ ca.Sing Wa, Ill !?-l, 
to the exter;joil" thereof (IF;igS, 6 a.nd '7) . 

Withottt; thereby 1imiting the Scope of the -in 
wention, there will be now . giwern . If;tqurther detailS 
a,bOut; ConStructiona.1 featureS of the micr:OphOne 
jinwent;ion ShoWm in IFéligS, 6 t;O 10, "The Wjibratory 

foil Whigh is giwern the required St4iffine:SS by pro= 

radially extending cha.nme1 – formationS f Il-2. 
"The barrier° diaphragm, 8 f-1 iS formed of Simil1a.I° 
thin aluminum foil, and made Sufficiently. 1imp 
and 100Se and of St1ch high, flexibility that it; 
ImoWeS freely whern, the drive portion , 22--J of the 
crySta1 tra.nSducer” 2 I Wibrates with the Wibratory 
diaphragm I I---l, Without; Substantially impeding 
their' ‘V1brationS. A. protective Sound perviou1S 
gr:ill1 Wa11 42- I 1S p1a,ced oWeq° the Outer° Side of the 
Wibratory diaphragm I f-f to protect; it - againSt 

along it.S periphery 42-2 to the 1f1ange T I-II of the 
Imicgrophone ca,Siring Wall [5-I ower’ the peripher'y 
of the Wibratory diaphragm cemented thereto. 
OpeningS 42-3 .. in the gr:111. Wa11 42- I perrn it; free 
IOr'Opa.5gation of SOUIInd from a.nd “ t;O the WibIt:a.t.ory 
diaphragm a.md a, ga,UIZe 1ayer 42-& Cemented ove† 
the OperningS ̀ 42-8 Suppre:SSeS entitance of du1St; 

periphery of the griII WajI1 42-- I 1s affixed to the 
the periphery T l-I of the ca,Sing wa11 15-1 by a, 
Sea.1ing , cement. Without; any additional1 crimp 
ing junction, Or' With "a, grimping junction Such 
a.S ShOWrn, a,t 4 í , (IF?ig. 1) for the microph One of 
IFigS, 1 t;O 5. 

Without; thereby 1imiting the Scope of the in = 

the art;" to more readily practice .. the Same there 
are given · below conStructional1 “ data, of a. Small 
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Shown in FigS. 6 to 10, ha,wing the required SenS1- 60 
tivity and frequency response characteristics: 

"The microphone ca,wity I6- I ha,d - Ja,ter:al1 , di 

menSionS 1 x +??? inch and a, depth of % inch. 
"The Wibratory diaphragm I I-f ha,d a, coine height 
of about .065 -jinch. "The citySta1 transducer" ‘um1t; 
Wa.S ???? " x ̀% x ????? (inch in Size, "The , other dimen = 
SionS are apparent; from the drawingS, FigS. 6 to 10. 

Wa.riou1S-’ Other* Imodif1gationS Of the "jiInvention 
WiII Suggest themselveS to those Skilled in the 
art. It is accordingly desired that in conStatu 
iing the brea,dth ... of - the appended claimS, they 
Sha11 not be. Iiimited to the Specific details shown 
a.nd deScribed in connection. With the exempli 
fications of the invention. 

I claim. : 
1. In … a, Sound-transducing device. Such a.S a, 

micrOphome for" a, hearing air SmaI1 enough to 
incOnSpiciouIS wear" on the body of the u::Ser": a. 
generally flat relatively=rigid caWity Wall Struc= 
ture; a, Wibratory diaphragm haWing a periphery 
joined to Salid waII Structure to - form, t;he‡'eWith 
a.n a.COuiStic ca,wity; - a, generally f1at wibro-electric 
tra.nSducer element held within Said da,wity and 
hawing a portion mechanically commected t;0 a. 
wibratory portion ̀̀  of . Said · diaphragm to fo;"fin 
thereWith a, . tranSducing ' SyStem. Which t1:a.nS 
duceS Wibratory forceS impajrted to Sa.jd ` dial 
.phragm into electric output . . or". Wice wer'Sa, ; a. 
Iight, SubStantially • Ifirm.p” meta1? barrier dia.- 
phragm ̀ inter"poSed within · Salid caWity betWeen 
Salid Wibratory diaphragm and Said tra.nSducer" 
element; Salid wa11 Stru1cture ha, Wing a continu1Ou1S 

Iment; Said barrier diaphragm haWing “a, – con 
timu1ouIS metallic periphera.1 region hermetically 
joined to Salid. continuous wa11 region of Said 
Sta.ntially wapor'=proof herºmetically Sea.1ed tranS 
du1Cer° Compartment. Within – which, Said t:1:a.ºnSducg 
ing element is held; the cavity part of Salid ca,wity 

IhaWing Went; opening " portionS for equalizing the 
a.i:" preSSure in the cavity relatively "to the outer" 

of Said transducing System. . 

in claim. 1, Salid wa11 Structure haWing a wa.11 
Imember" Separable from other partt;S of Said ca, wity 
Wall Str"u1cture and haWing Sa,id continuouS wall1 
region, herºmetically joined to the pe:1:1phery of 
Salid barrier" diaphragm to form the;I'eWit;h Sá.jid 
Wapor'=jpI'oof tranSducer compartment, 

IRTICHARD ‘W?, CARIJIS1.JE. 
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