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o~ 1 ¢+ -2- The present i nvention reIates to an el ectret: nlcrophone
.whrth enploys an’ eIectret ‘as a diaphragm or back el ectrode and has (@
uni difrecti enal ‘characteristics. In a unidirectional electret m crop

‘soufid 5 ‘reaches.the di‘aphragm from behind and the velocity com m&iﬁl

.. of such sound:is made to have a suitabl e #efla&i on-- ship with the velocity
~conponent of sound reachi ng the front of 'the dlaphragnt t her eby - provi-di ng a’ o
~unidirectional. characteristic. ~In the prior art, for instance, as dis- 10 -
- closed in Flgure 2 of "US. Patent No.: 4281222 |ssued on July 28, 1981, an - .
j;aﬂk/perneable danmper. cloth is hel d in contact ‘with a back eIectrode on the -
f:opp03|¥é si de from the di-aphragm so that the sound fr-om.-behind may reach -

~ the back of- the di aphragm due to the air perneability of 15 o the-

~ danper'cloth.” “In order to obtain the desired uni- directional - o
characteristics the. veI00|ty conponent of the sound from behind has to be. =
_of .a suitable value and. is control | ed by adjustlng t he acoustic inpedance Lo
of. the danmper cloth. . In the prior art, the acoustic i.mpedance 20 o oof o
.the danper cloth is controlled by adjustlng the pressure applied to-the

danper cloth which is held between the back el ectrode and. anot her hol.di ng-
‘Fenber. For instance, the di aphragm - the back el ectrode, the danper cloth

and * . “so forth .are disposed in assenbled relationship in a case 25 .
gnd the rear end portion of the case is staked to the back of a rear plate
'nenber mhlch closes the case during : _ :

| WUNIDIRECTTONAL ELECTRET MICROPHONE® .

»



of the mcrophone The veI OCIty corrponent of the sound from : Lo
o i 9)control | ed by -adj usting:the-stak4nyg force. Accord; ngl y,~ desi: red
_cha,eﬁe_"stlcs are 30 difficult to obtain with this method and, - = -

' sonkt'i meé ~t he microphone has to be di sassebl-ed and ‘reconstructed in
bt ai n the desi red characteristicg. "Felt, nohwven fabric,

.. ai r-per neabl e foamed resin and so forth: have been enpl oyed as: t he darrper

'..-z_.occur makl ng it diffic

Cl oth. - 1n'35. . the Cli:fl@ ?]:reglegf Or:!}nq(yemq.o%s:r te%r a:% é&?e '(]:c:ta'\‘yl ng Cah

0. LN| y control Fe ve

""corrponent of tBiczephane whish\eredoyshere elestmat a?nlaf (ﬁlm-phramm \9 \./

_ that sever al | pyekSeMustrbacuaed fRd LRINIHITIBTIRS. téi:?a:@é’ég i
costs. The Obj ect of the invention is to.provide a5 .. unidirectional

Comicer ophone in a si npl e and. conveni'ent form .According. to the i nventlon

- a unidirectional eI ectInt anmidmheo&ioaaualmo&ﬂeﬁ)lﬂﬁrdim&avs&mt -one

end a front e nt seund hale rmed .t herein,
o di aphr%gm posn’fdl one (a {19 b i g%é’%e% Ta |a51ﬁsh‘$’pe \M%]??"t’h?f?%'t end

-.plate, a back poeen#oqﬁ pesht sgned s mhdecazpem sqommtstbmnéhtion-

i aphragm at éﬁﬁﬁtw@gﬁ thésﬁrei%@.@yh%bﬁpfoﬁe%d 'IQE. _P §| ?8% t ree, the

" back el ectrode_or” the_di aphragm 15 bei n

~partition -wal fTeBE| efofke Pﬁ%%e‘%ﬁﬂ'epﬂ @éTﬂVé@tinﬁ tﬁn‘-ti’ﬁéi#%&,@ieﬁnahe_ ., |

'3'."_';_'back el-ectrodechamat eetiogithe Mnaleheagmma{ ath}Stfor dinstance, as dise
10 o closed’ in F:.gu.re 2 of U.S. Patent No. 11-281222 :.ssued on
' ' July' 28, 1981, an a:.r-permea'ble damper cloth :LS held in
_ contact with =z 'back electrode on the oppos:.te s:.de from
the diaphragm so that the sound from 'behind may reach
. the back of the dia.phra.gm due to the air permea'b::.l:.t'y of
15 ' . the damper cloth. In order to obtain the desired uni-
o .direct:.onal characteristics, the velocity component o:t‘ |
the sound from behind ha.s to ‘be of a su::.table value" and
is controlled ‘by adJusting the acoustic impeda.nce of . |
B ' the damper clo'l:h.- In the prior- art, the acoustic impeda:n.ce'
20 . of the damper cloth is controlled by adjusting the pressure."'
A appl:.ed to the damper cloth which is held ‘between the '
'back electrode and another hold:mg member. For :.nstanc'e",
-the diaphragm, the ‘baclc electrode, _the damper cloth a.nd : ,
so forth a.re disposed in a.ssembled relat:.onship in a case

"of a rear plate member wh:.ch closes the case during

~ the sound from behind is controlled by a.d,)usting the _
o stakmg ‘force. Accordingly, desired chara.cteristics are
30 '_'difficult to obtain with “this: method and, somet:unes, the
- _ ‘~m:.crophone has to ‘be disassembled and reconsh:'ucted in
- _'order to o‘btain the des:_red characteristics.

_ Felt, nonwoven :E'abric, air-permeable foamed resin
o 'and so forth have 'been employed as the ‘damper cloth. In
. 3:5, E '_.the case of cloth fomed as felt or. the like, fraying can
o  occur mak:x.ng :.t difficult to un:r.formly control the velocity

o 25 _and the rear ‘end portion of the case is staked to the 'ba.ck

a,ssembly of the microphone.-._ ‘The velocity component of L



'one second :sound hol e forned I n the partltlon wal |, the second sound hol

or . hol €s bei-ng covered by said face. 200 ~ of the back el ectrode, an
acoustic-path f'or med ‘bet ween said face of the back el ectrode and the
contacting face of the partition wall, said acoustic path coupling said

~ first and second sound holes, and a rear sound hol'e fornmed in a nmenber

serving to close the end of the case.25 - ﬁbnote fromthe front end. pIate;gv._

sai d.rear sound hol e acting® to acoustically couple a rear conpartment

~ defined-betweenthe partltlon wall and s pgld menber, Wit he- exteri or- of.
 thetase, sai-d seCORPORRG. OFol & SRYPSs opeﬂ?‘nﬁ"?ﬂ?o TG edf moOD-

_C‘-Orrpar”f‘ﬁent 30" uniford Nin hweagepnpanitihi: dsewvergh: lafegs’ dubti dea used -
| ongi t.udi nal sect 5 oraal VI S showi %} convent oHaI Uni d| [ § ctional electret

“ni cr ophone;. LT &8 he many ectional view -

-showi ng a ntcrophone in accordance wi th the present |nvention Figure 3 is

a bottom'view of a bac é€¥a .another_"'h
exanple of 5 " a backkmﬁ tjr rfg’ti an Vi ew oéfj term na CHpI ate for . - .
use with the baCKU&idﬂﬂﬁﬂﬁioﬂﬁ Lmtcapahene énmﬁtemmplem@sﬂ qgnyenient

~exanmpl e of a backfaﬁgnrode and a plan view of a terntnal plate for use’

'Therthh : -4-

According to the invention a unidirectional
‘electret microphone contains a tubular case having at
-!one end a front end plate with a front sound hole
10 - -formed thereln,'a diaphragm positioned in the case in
' -spaced relationship with the front end plate, .a back
electrode positioned in the case and spaced from the
diaphragm, at least one first ‘sound hole formed in the_
- - back electrode the back electrode or the diaphragm '
15 being formed as -an electret - a partition ‘wall =

POsitioned in the case and in contact with ‘the ‘face" off'iihf
- the back electrode remote from the diaphragm,'at least__i.*”

one second sound -hole formed in the partitionm’ wall, the-

_ ~ second sound hole or holes heing covered by said face
20 .~ of the back- electrode, an acoustic path formed between =
o said face of the back electrode and the contacting face

- of the partition wall, said- acoustic path coupling said._ffT

"first and second,sound holes;_and'a tear sound hole

-;; | o - formed in a'memhergserving to close the end of the case
S 25  'remote from the frOnt”end plate; said rear sound hole
« - acting to acoustically couple a rear’ compartment

~ ‘defined between the partition wall and said member, =
't'with the exterior of the case,-said second sound hole '
‘or holes opening 1nto said rear compartment.- -f

30 .In'the.accomPanyiﬁs drawin89=*-:

Figure l is a longitudinal sectional view showing

‘a conventional unidirectional electret microphone, jn~§;ﬁt]i]3



":'-Fl gure 6 |s a sectional view of part’ of the. m cro- phone shown in Fi gure 2

. _-and AFigures 7, 8, and 9 are sectional views illustrating further

\nents of the invention. 5 : - To facilitate 'a better- :

dt andi ng of the present invention,. a descri ptiom will be given first,

h fefer- -ence to Ficgure 1 of a conven-tlamai uni di rectional el ectret

N ophone I'n a cyllndrlcal netal case’ 14 haV|ng an ‘apertured front end, -
“there s Iocat ed-an el ectret di aphragm. 10" 16 in spaced relation to’ the

~-“front--end . plate 17, ofFitg\sa:a%eiaM lnngiamdcmadt stcdptanaim Ve sshowingn of

-.wand has a.net aI ayer ep05| ted: on..one surface:

| a synthetic reSI r’%ﬂ%{ de?l 1P Y ddghdd vHLEh %H@?f%‘?ﬁ’é il?] ?ectr%fr}'e

_di aphragm 16 has t he Frhgune 3yl& aerkﬁﬁ:oqgllew of ) hackielectrrd 25 which. -_-:
2¢is, in.turn, ‘hel d Inm@iﬁ@m wdwdfaebdmstm FIeh Etandthef ex L‘@S@f14

A back | getrode 19, nad t al te the.el e
K oSl ' BacH neTefbr AR and % AR RLeROBE A GRS piAke e

_‘back el ectrode Eori susleowattéﬁ theback elbctradmped danper cl oth 21 whi ch |s

" made of feIt " non- | e.
~ .material . The backW(e%?{l 23 %O%sapsbggaphgﬁgﬁ\%oﬁg%ﬁmr a’?énf é( °f
“sound hol es 20, aarhaqheeleehméﬂdapldatae plamaviewcefi raamqmﬁtyagos ¢¢ont

~-sound hole 23. fgRedysle therewith)r 0of cloth 24 is stuck on the -front end _
~.plate 17 to cover -the front sound hole 23, A termnal. pI ate 32, which has’ _a ‘
. centrally di sposed projection 33, is placed ‘behi nd the danper - cloth 21in

- contact therew th, anhd t-he-proj ection 33 is snugly fltted 30 - ina -

jﬂﬂthrough hol e 34 forned i-n the danper cloth. 21 centrally thereof and i's- held

-'-f;'f:l n contact wlth the back el ectrode 19 as by spot wel, dl ’ng . The term nal
_.":-.-'.-pl ate 32 : o ' ' '




- is prOV|ded with a pIurallty of holes 35. 'The back el ectrode 19, the danpg
cloth 21 and-the’ ternmi-nal plate 35 . 32 are held together by a back
el.ectredé holder 22 The back el ectrode 'holder 22 is a cylindrical nenmb
made from’ ,~a -synthetic resinous material .apd its front end portion has a/
Iarger Jntarnal dianeter to define-a step 39, "the reduced thickness portlon
'-fornlng - a holding portion 37. In the. holdlng portisen 37, -the ternmnal-

. plate 32; the darrper cl Qt_-ig-&!e a@c{,_g I"@ %f},& g._fgg‘e quenti al | ,
pl aced ‘one on: 210t her. the erg pl at e being ca? gbon tif gﬁ%pm% X" '_
CIrithis case - t FEFISARDE R e‘el'?e’ct #le 19 projects beyond the = -

" hol di nS"port i‘on 37 to défdigweren By r8,gap éidbgtv&e@ §$@t§&§£§rv§§,§nd ‘the

=front edge of Et|.QxH inted c board 26 is .. -
“di sposed in conﬁgc?{gvﬁ% rear eg 25 a@ke ARYeREIRR ol der 22,
~The rear end portion of the case 14 is bent |nwardly to be staked agai nst o
.t'he back of the prlnted 2 he case 14 .
Care. fIXgCH y urged agai nllf[\°| t%lﬁi?ﬁge%%éﬁaﬁwéwﬁp%%a%é 2RTHHRRE
‘Hol der 22, an i g‘r?é’@ncoﬁv -"@I"é@éhtw LI jbe rE&Nﬁredfmtheﬂbthrreﬂer-f
circuit board 26ncand:oauglw ﬁwﬂﬂmaﬂoﬂ%ﬁiaﬂa 'Wﬁ%&fé

edance conver?

&lement 27 is ¢ ted with heterm a plate 32. The |

elefrent 27 is t%g'g%% glr e‘th Jﬁﬁ’gd' ekl iSAse a‘?d’W-‘HﬁEcﬁ!ﬁce
‘gutput and is uepekrttpredniriont edldby ﬂnetem:.s dm‘daﬁad)ran @M-@B@@' &éﬁﬂ-égn
in whichoa fiel qgefife ns) nd el ejrent

i nter-connect edqhn%hgbg%%?cee?g]%ﬁg\?\!er manner %((ﬁﬁeglr g't? K& ha 1533e

| The electret d:l.a.phragm 16 is a film of a synthetic
res:z.nous mater:.a.l polar:.zed in the direct:Lon of its thicic-
ness and has a metal la.yer depos:.ted on one surface of the
. f:.lm The electret d:.aphragm 16 has the metal layer enga.g-
' 1_5 _ i.ng a metal ring 15, which :.s, in 'i:ur;':. held in contact -
. with the front end plate 17 of ‘the case LI A back "
_elec‘-rode 19. made of metal, is d:.sposed oppos:v.te the
electre ‘diaphragin 16 with a r:.ng-shaped spacer 18 held R
el .there'between. .‘Beh::.nd the back electrode 19 is located a R
- 20 .. = _d:.sc-sha.ped damoer cloth 21 whickh is made of felt, non- - |
' ‘woven fabr:..c, a.:.r-pemee.‘ble porous urethane or like '
material. The back electrode 19 has bored therethrough
& plt.ral:.ty of sound holes: 20, and the fron'l: end plate o
_ o l7 ‘has a centrally disposed. front sound: hole 23. A dust-
25 - proof cloth 24 is stuck on the front end pla.te 17 1:o
cover the :E’ront sound hole 23. _ '

« texminal plate 32 wh:.ch has a oentrally disposed -
. 'pro:}ect:l.on 33, is- pla.ced behind ‘the damper cloth 21 in - o R
e co:n.tac-!: therewa.th, a.nd 'bhe proaection 33 is sm.tgly :-‘.‘:.tted .
30 . 4n a through hole 34 formed in the damper cloth 21 . -
o centra.lly thereoi‘ and is held in- contact with the ba.ok
electrode 19 a.s by spo'b weld:l.ng The - temina.l pla.te 32
o ds provided with a plurality of holes 35. ’l‘he back .
R electrode 19, the damper cloth 271 a.nd the: termina.l plate _
- 35 . 32 are held together by a back electrode’ holder 22.__ The .. ._ _.
- '-'3back eleo'l:rode ‘holder 22 is a cyl:.ndr:t.oe.l member ma.de :E‘roni ;



":'_.-j._of t he |rrpedance converter eI ement: 27 f aces towards the |nner surface of
3¢ back el ectrode hol der:22 and an input terminal 42, an output term nal
- A3%nd a grounding term - nal 44 (not shown) are bent ‘forvvardly and
"bek wardly of the inpedance converter el ement -27, respectrvely, and the _ _
‘Aterpinals 43 and 44 are soldered to indiwisdual Ieads of. the printed ci rcurt -
‘" wodrd 26, as indicated.at - 48. Inside the back- el ectrode holder- 22.is = = o
. defi ned a rear- corrpartrrent 45, which is designed:to-.c onmuni cate with the
_outside. - Tha srwslﬂteﬁeqomqawuﬁ madieripdar @xdo ithes Sronbe ¢nchpositiona

- plurali ty d mca rnl;%sr %&teﬁeaora;amet@zdlﬂagldefﬁeued%tegt e?l NGplent o; théJ

~back conpartmeni. 45 fraom.the. out si de .t hrough t'he_soqund hol es reach ™

. back of the & . FOT 50 Fgfrolffid o PeT t48n 3ilre. darrper
_cloth 21 and Tdt r'tmesawmﬂihza‘ qerﬁ,orarm',t rtexesd:teode.nae.apl:l.raﬂ:@ Bi2g dhectret’
- di aphragm 16 :Qgt . e ‘l:.—ﬂi" t tabI e
~relationship to each ot I?qun te(r:l.'nl%sero magr%‘re'%u e. teolgag%e gegﬁ%h&ai'i&, L

- uni ditect i on&lages d%’t%rq%tailt‘)sth% thhe preravingd phadeopedne doseteded -
_“-above, the Vel:DGiHe/ sHEECEN mntﬂtessem re&ehlﬂontéteidmhwm 16 from:
~ behindis. controlled b the .cl ot 1S controI dj ust.ed- by
- .adj usting t h&XE eIz ﬁr‘e etyﬁé&di’#ﬁe PPT tF'SF r3%st ance,
- adj usting thed (d‘ecﬂinehean raiasge@ tlhebreemeemrtmorsblacreroﬂ& amdcihe 14 . .
~agai.nst the, &rzro;;{.beq__, i{o‘idgﬁxé r.% ‘W th such adjust- nent,
' c optl rru co R

however; it is very ffrcut to a ntroI of the
'--drrectrvrty V\hen the adj ust ment - -

A printed circuit board 26 is disposed in contact
- with the Tear - end face of the back electrode holder 22.'_.
' The rear end portion ‘of the case 1h is bent inwardly to“"'
~be staked against the back of the printed circuit board
'726 so that the parts in the case 14 are fixedly urged
'“fagainst the: front end plate 17. In the back electrode E
- holder 22, an: impedance conwerter element 27 is mounted
ton the printed circuit board 26 and an input terminal hz
- of the impedance conwerter element 27 is connected with

the terminal plate 32._ The impedance conwerter element
27 is to convert the high impedance input into a low ff
b-impedance output and is usually constituted by a semi-
_conductor integrated circuit in which a field effect
.. transistor and reSistance element are inter.connected in
"]ethe source follower manner. A terminal lead-out portion
;_of the impedance converter element 27 faces towards the
inner surface of the back electrode holder 22 and an input -
':ﬁfterminal 42, an output terminal h3 and a grounding termi-'f7f"
'-:nal 4l (not shown) ‘are bent forwardly and- backwardly of .
- hjthe impedance conwerter element 27, respectively,'and
rthe terminals 43 and 44 are soldered to individual leads

. : InSide the back electrode holder 22 is - defined
n'j'a rear compartment 45, which is deSigned to communicate _
”..-Wlth the outside. That is, the pr:nted circuit board 26 e
‘has formed - therein a plurality < sound holes: 29. - Accora RN




'unsatlsfactory, the ni crophone has to' be” di sassenbl ed for ‘reconstruction. - /
" Furthernore,- in the case of using cloth as the damper cloth 21, it is
'frayed Trito a fringe, naking it inpossible to uniformy control the

vel écity control of soeund. Wen nonwoven fabric is enployed as the danper .

cloth 21, “since it is non-uniformin weaves §f= sever al -sheets -of such
nonwoven -fabric were put . one on another’ to make the weave uniform the
manufacturing costs would incy ease I n, addi ti 03@{' nprder to -

'-m cr oni ni- at ur | FEREHEs nFRRHRHOTRE e’fﬂﬁ%/ -ipte fheg ak #W‘@’rﬁéﬂ/ ""[5m n fabr| c

' ¥sed anﬂromoﬂseqommiqe thndugghn Bentscindthales 39 owidch: quaonent of
sound '

o di ffi i t o-
='phone of ‘the. p?%é%n?gl %%n %%‘#4'#1 ifégﬁ?re%n %?u% corroél%g‘n Ing to
‘those in Fi gurbolearﬁﬁt dtine | dampemcloih s%h@#‘bf%rﬁ%‘%#@rlﬁss 2050 this -
embodi ment, t hgng ené n@éuﬂaatzeeé&ﬁ%vase afLec Y i didaphovidl @ both i S

contacted over _substant t he enjire area of it surface by .t he :
" back el ect r odeTHeR %%é ’G‘gnﬂg‘? ieﬁ'?”brﬁ"‘ﬁ é’bads Lwdpepf t@?"’ .

51 is cut in thelstiéasikeipftae mad:iaod(tmé:ectnothsmw mlmatgmmutdactto t he . )
termnal plate, R0 T T I%}L g@%lnthe back -~ -
&l ectrode 19 i ntél?a:r'comrﬂré]%cate ase‘g%]ovm I.n FIgures an The groove 51"

extends over a.sound hole 35 in the termnal plate 32 and the sound hol es - -

35 and. 20 are acoustizTwl t¥e C}Q&Eﬂlechﬂ\t tokll xsth tid e ddirniegh dtfvareqr amee 51 .
e T oul) S g SRl B 6 ol LA R0 i
oo o . from 'beh:.nd is controlled by the damper cloth 21._ Th:.s .
control :.s a.dJusted by a.d;;usting the force that compresses
. ‘the damper cloth 21, for instance; by adjusting the force
. that presses the rear end portion of the case 1ll'a.gainst _
. the printed c:chuJ.t board 26 for stak:Lng ¥With such’ a.djust-'
* .ment, however, it ::.s very difficult to ach:n.eve opt:unum _
_control of the d:z.rect:l.v::.ty. ‘When the ad:jushnent is
"unsat:.sfactory, the m:.crophone has to be d:l.sassembled for
: _reconstruct:z.on. Mthemore, in the case of us:.n.g cloth
- .as the damper cloth 21, it is frayed into a’ fr:.nge, mak:.ng
it :.mposs:.ble to un:.forml‘y control the velocity control )
of sound - When nonwoven fabric is employed as the damper
E cloth 21, since it :LS non-un:.fom :aneave, if several sheets _
- of such nonwoven fabr:Lc were put one on another to make
'-the weave uniform, _the manufactur:.ng costs would mcrease. .:
'In addlt:.on, in order to. microm:!.m.atur:.ze the m:.crophone
- _ on.‘!.y a’ few sheets of extremely thin fabr:!.c can be used
and consequently, uniform control of the veloc:l.ty component
of sound is d:.ff:.cult. j- IR ' L ' §

_ F:.gure 2 :I.llustrates an embodiment of - the m:v.cro- '
'phone of the present :.nvent:.on. '_ In F igu.re 2, the parts o
correslaond:.ng to those in F:.gure 1 are :Ldent:.f:.ed by. the -
. Same reference nuxnerals. In th:z.s embodiment, the termina.l' I
:plate 32 serves as a part:.tion wall a:nd :.t is contacted s
'_over substa.nt:.ally “the" ent:!.re area oi‘_ its upper “surface _
'by the . back electrode 19. . The damper cloth 21 is om..tted S

- eme . e e - . ;. T o S e e e




_ through the
"suitabl e se

fﬁﬁconponent of .
val ue | provi

- C onstrtutes
ff_forned to hay

90[err]-in an e, excel

d the rear conpartnment 45 directly fromeach other. The rear face 0
Rack el ectrodel9 and the rear conpartnent 45 are acoustrcally couple
‘Ishrough t he groove 51 and the sound hole 35. Wth such an arrangenent,
ound fromthe rear sound hol es 29 reaches the back of the draphragm

sound:hol e .35, the groove - 5T @nhd" t he sound hol es 20. By - -
ection of ‘the size and shape of. the groove 51, the velocrty
t sound fro, behlnd C e con oIIe t redeter-. nrned
Hi ‘bn’g“eeﬁxe?? e‘?}t%n’rsdr%ctﬂb 'BT cshu"rra er % ﬁf | chg ‘&‘ The groove
elécirodeacilsthiclpatdntadts thettamuinathalate 37 @wsrem: V@
éuV oﬁr?aﬁsh HOpSS SBS nfl AP AU réléta&raceﬂ(igabout

nt. uni.directional- characteristics could .

P
d-
16

= obt ai ned.. Th@1 TRTRAEIUIAL ALY 2% TRV 7ol Tdgremd aphS « r?-‘bé‘aﬁrl%?"f?e '_' -

7 formed. Whens yséfgende ek elmdﬁoné) Ivdim gtteh ebegmtimea. iiillate 32

of predet erm eﬁ_‘SIsZrF:gé\qlé_{'easo r%) tergm pEY CL@Ii‘?;Lt eatl?lﬁ' '}_%& he: SOu .

::_hole 35: of ﬁ?@

erm si-ze crop oné of exXx ectronal

nd

" char act er i St¥EEh cRRCl ey Hiroush ¥he 1&xPaNe HAK t%heees*m 8A%f adj ust-
- ment. - Nor eopes  sdRiBnSt rpicd 4K €32 M@ﬁéﬂ@@é%'}:a&‘ﬁbdm x.enlrasezand

" non- unrform

thus permtt
m crophone,

weave experrenced in,, the prior # enprgyr th er ¢ ot
iRPRSE e B eRATRRE ¢ & FTTarTane rﬁ qfrede
19 gaxtic ﬁhshmesr acomphtuseh € drsnd:ifrédiﬂ.;grm &zlch iathex ch | t

formed crossmnse in' the back eIectrode 19 and the centre of 'the

" 35 of the 't

”{the ternrna

Jf_cross shaped ’ groove 51 is aligned  ~ w-th the centre of. the sound hole.

erninal The Xeantage of Hhadafsainataeiedd angridweeT in
compartment 45 are acoustlcally coupled only through ﬁhe_*'~-~¥-ﬁ;

groove 51 and the sound hole 35. With such an. arrangement,

 the sound from the rear sound holes 29 reaehes the back
- of the diaphragm 16 through the sound hole 35, the groove -
‘51 -and the sound holes 20., By su;table selectlon of. the -

size and shape of the groove 51, the veloclty component

h .

of the sound from behind can be controlled to a,predeter-: N : o
"m:ned value, provldlng excellent un;dlrectlonal character;-“;r_;““

sties.- The groove 51 constltutes a fine -acoustlc path.

‘For: 1nstance, when the groove 51 was formed to have a V-_"_

'shaped eross-sectlon, ‘abou't 40.P deep and about 90° in angle, S

excellent unldlrectlonal characterlstlcs could be obtalned. .

_The groove 51 of" predetermlned 51ze and shape can easily

be formed.: When us1ng the ‘back electrode 19 hav1ng the

groove ‘51 of predetermined size and. shape and the - termlnal ir'ia
“plate 32 having the sound hole 35 of predetermined size,-5f~:

a mlcrophone of excellent unldirectlonal characterlstlcs -

' can readily be constructed w;thout the necessity . of adaust-;e

_'ment. Moreover, thls structure is free from such problems'

 as fray and nonﬁunlform weave exper1enced 1n the prlor art'“f';l.

employing the damper cloth, thus permlttlng easy and. ins

'.;expen51ve fabrlcatlon of a mlcromlniature mlorophone._

Figure h shows a mod1f1ed form of the groove 51,_m...

'nln whleh it 1s formed crossw;se in the back electrode l9

and the centre of the cross-shaped groove 51 is aligned

B T S



*o plate 32 as deplcted I n Flgure 5. In this case,. one sound hole 20 is
made in“the back'el ectrode 19 centrally-thereof in opposing relation to t
_groove~52 *InFigure 5 recesses 35 fornmed in the termnal plate 32at
“both ends teo- of the groove 52 are provided/ acoustically couple the rear
-.conpartnenﬂ 45 -and t he groove 52. Also it rsspc55|ble to forma
- cross-shaped groove in the terninal plate 32 in 10 . opposi ng relatlon .
~'to the sound hol g .20 of the.back _elect- rode 19.  iEurther, instead of =~ . .
- forning the: gr o5V ER “ERe JnemEve gﬁaFFelFPBﬁﬁléPF?léé Bf the segwinel pdedeal 3
~msrbns, for ;n32andEtnﬁs théOpﬁﬁdiﬁientBUFﬁtaaogﬁbeepgbh&nDFQE %nga?gl B
“entiredrea o on t be el ect rode L

and -t he: tehmrﬁ#ig% %ﬁ%lﬁgﬁﬁe%?q% E?Mgén ?ﬁeﬁééﬁkcéﬁéetPBﬁesfynénd_;
~“the termnal pF@QbeBQchm hadechinetize bgckrglegtrbée1agaceatraamﬁ ghbgeof -

‘bet'ween ¢ he st t C y=st 8akl n :

3 epegh oL ﬂ@%éﬁzﬁ'ﬂ&n § £RE" ggéﬁvé 2L0o6R"s Elige’ ST7 .

mar gi nal” portion of the case 1 e prin cir U|t
however, the baRC2IRY rPocfaTmedin nbhe ctarny IB%B*SZBﬁaytalbgtbeends

-gonnecL eg L 0geldIr the ygreeve 55 ﬁs@tF prolase/ & 8o ﬁgtﬁiéaﬁyr@a 41 3fie roar

escri bed: previ ous spec igure 1 [ate of . hetic

- Fesinous nat er i H™ R%?%E%ﬁgigg angagh% ??Y?lé% maﬁ15331FnlﬁlaE§séPl?h§°
‘termnal plate B%mas MszFe@Lgm&vartdntmel ﬁé:blﬁu.ix&l npoake4320fnt he
npeda “conv o C t heb trode 19_t hrough

g‘. 'sound hol e 3&1 ¥ %}é af"g:'f|£(5?11“\9Na 5%8%0% fﬁ ?ﬁ ggcgéﬁ 8 fE §166%z 51

or 52 can be Fpde 130rr%-§“¥1?ﬁ=é1 tmtqm tficRoohingr the éﬁooveshm and

Cpartition wall £ %é@%@%ﬁ&%f&éé‘ &@n&?&tw&eww ELOULEE R1cBond,and

51t is also %933|ble }'such an arrangenent

tance, be formed as minute- acoust:.c pa.ths over
. . '. . the ent:.re area of the surface of one or both of the back
15 electrode 19 and the terminal plate 32. 'Ihe connection
o "between the back electrode 19 and the terminal plate 32
'can be ach:.eved by urging them ag‘ainst each othe... 'between.

- the stepped port:.on 39 and the space 18 b'y s aking the rear

o _marg:.nal port:.on of’ the case 1’-1- ‘to - ...he pr::.nted c:.rcu:.t R
20 . board 26 however, the 'back ‘electrode 19 and the terminal
) plate 32 may also be connected together o .
by means of spot welding in tne same manner, as described
prev:.ously in respect of Figure 1.. '

) _ A plate of a. synthetic resinous ma.terial is used
25 as a partition wall 53 in place of the terminal ‘plate 32.
o _as shown in.Figure 6 and the input terminal h2 of the _
) o ': 1mpedance ccnwerter element 27 is connected to the back e
S SR _electrode 19 through a. sound hole 35 of the partition .
R o © wall 53. A.lso in this case, the groove 51 or 52 can be
30 ‘Formed in e:.th.er the back electrode 19 or the partz.t:l.on -
' .l'wall 53 as described above in- connection w:.th Figures 2,.._"

&

_ It is also possible to employ such an: arrangement
. ' as shown :.n Figu.re 7 in wh:.ch a part:.tion waJ.l 511- contiguous
35 to the stepped port:l.on 39 of the back " electrode holder 22 -

_ .'.'and making conta.ct w:Lth the rea.r :t‘ace of the back electrode.



'“'Tlnhomn in Flgure 7 in mhlch a partltlon wal | 54 contlguous 35 to the -

car face of the back electrode - 19 is forned |ntegrally mnth the
by el ect rode -hol der 22, the sound hole 35 is made i'n the partition wall
- 54~ahd the contact surface of the partlthy wal 1- 54 with the back. el ectrode:

fj*19 i s made rough as indicated by 55 5 to provide minute acoustic pat hs } -
“ofior interconmuni cation ‘bet ween 't he sound - hol-es 20 and: 35. 1.n'thi's case,

| the back el eotrqdp 49 formddeinbBytal eyt che cﬁaéwew@@p@d@%@a%@rtef

s]*elenent ‘27 may, . be . -connected end ortlon
latter. betmeen 23, h?u??ﬂﬁ ho ﬁdggh spQP@Ptl ébﬁ

. Figure 8. In Ri@rehd- aodtacrl surfadlesooshe bbaritcitlmhe wtaila csmtm;th
““4surface of t he

t he contact surf ok tbgél{)rl']ﬁel cﬁ?d% e]\g ﬁ]gsdté‘rﬂael3 ba‘%%et?h é;’gg‘ﬁ%ﬁ?ﬁé g

" rough.  Bhe 15to mm mimnﬁaeeacoﬂsmchgataspaﬁqntimtemmmameaumme

. back el-ectrode % bg, he rt | SPadPLssipLe tq~i
. cut-the groove ?% |neyt€F€ %Gﬁg E?EPegprggﬂ fgﬁand%ﬁufﬁggtltg% tﬂ% 54 -
| wgu;ﬁa@d\sSt e iplPutthet Oj) t e F| gur e. o

‘instead of form

9 the fgc;a of ”i&p@@’atnde Ofco\i?'elrftﬁprQ%g’é:cn%d rqu tiata basét eé@i@llﬁé@gé?ll s
- recessed to acc e e or ron1e .c eri-al, suc
~rubber.  The: p&&gg(ﬁge pmcﬁaﬁ Wi e°a€8tt?$nf%5F§T el?eW?‘FPt he -
“ sound hol 4035 i rchiehef ommers sanid pahel panuit/dbh wal‘[hélszas showri e1156Figgceher

““\iith the recessgd parfd t#fﬁhz\’@"} 854V8,' g ii”‘?al'%r %%Ss%ﬁslé%ﬂmé egrssed

contact surface of the partition wall 54 W1th the back L

é{-papt|t|on_.

electrode 19 ‘smooth and the contact surface of the back
electrode 19 with the partition wall 54 tough. The
15 contact surfaces of both the partition wall 54 and the _j_
' _'back electrode 19 may also be made rough Further,_it
is also pos51b1e to cut the groove 51 .in either the =
back electrode 19 and the partition wall 54 instead of
forming the rough surface 55. In.the example of

" 20 . Figure 9 the face of the partition wall 54 presented to

the back. electrode is recessed to accommodate a plate
56 formed from elastic material such as rubber. The
plate is provided with a sound hole 58 in register with -
o the sound ‘hole 35 in the recessed partition wall. The
25 'h'plate 56 together with the recessed partition wall
L 3'serve the same purpose as the’ non-recessed partition
"Hwall of the earlier examples.:; Acoustic coupling
'"between the rear compartment 45 and the rear. face of
g - the diaphragm 16 ‘takes place through the sound hole 20,.
. 30 _ .the’ groove 51, the sound hole 58 in the plate 56 and
o l'the sound hole 35 o

While in the foregoing the present invention has;____ f;

_been described in connection w1th the case where: the
o "Hdiaphragm 16 is an electret the invention is also ,
"135_.-;applicable to a microphone in which the back electrode




vl I of the. earlier exanples. Acoustlc coupllng bet ween the rear
conpartnent 45 and the rear face of.the diaphragm 16 takes place. t hr ough

\

the soeund hole 20,.°30 * the groove 51, the sound hole-58 in-the plate 56 .

“and the sound hole 35. Wile in :the f oregoing the present inventi.on has .
‘been described in connecti on mnth the case wpere the di aphragm 16 is.an.

"~ electret, the inventionis also 35 applicable to a mcrophone in: “whi ch

t he. back el ect.rode - 10.-.19 is.an electret. <l.nthe embodi ments
described-above, 19 its alano @besibée.to dmwl ohea e:flfddmuﬂrs ngepkgtibedn

‘pllace of ‘th b | | ot t he
| -f’npedaﬁfetcﬁn%'r? BoyfLrdn 'is "0EY BREsABReTTD (ORI, A phEELRUrthg
CLAIMS 1. A un|ﬂlaéetﬁonalaaaunﬁeﬁhenprinﬁnﬂmxtbmmﬁtsbogrd andutarleade o
-~ having. at one end thef BQEbuE”gePtni‘hﬁlwbEhtﬁef i Edﬁ @chBbEtftQi'”EQeanﬁEe' n, n

a dlaphragn1p05|t|on eLn’s ace relationship with t
front end pPate, 37bﬁBROBSEcFPBdEOﬁSE?FSoRéGtPn the case and spaced from
the di aphragm at |east one first sound hole formed in the back eIectrode
“the back el ectrode or 'the dlaphragntbelng formed as an electret a 10
'partltlon wal | - p05|t|oned |n the case and in contact ‘



the face of the back el ectrode renote frOnrthe dlaphragn1 at . Ieast_
£etond sound hole formed in the partition wall, the second sound hol-e
( es being covered by said face of the back'electrode an acousti'c 15
- path formed between said face of  the ‘back el ectrode and the contacting. -
- face of the partition wall,” said acoustli path-.coupling said first and
~'second sound -hol es, and a-rear’ sound-hol e %rned in.a. nenber 'serving -to- _
¢losethe end-of the case remote fromthe front 'end 20 - 'plate, *~ said rear
- _sound hole actl"Afhgcoust:cally coupl e-a rear-conpartrent- def i ned: between
“the partition - sai d-nmenber, with the exterior of the case, _salg; \_/
- second sound hol e or hof es! opening into said rear conpartnent 25 2.

et o, ey r‘@'a“ﬁ‘%'i?Q"’m“aﬁé?l@da‘?:"‘&“?ﬁ tond CompP1iles o
- ‘partition wall:is Ine r m i

-1'Fhe back ‘el ect rigtRH %ﬁdcﬁﬁz ﬁﬁggﬁﬁcé cORee S %ﬂéﬁﬂﬂﬁ ?%@lﬂ tesWikBuf -
_-term nal connectfarbnt) sdund eholeaforihed etherdin; addsaphrdgmnpbhn’:tioned 3
" A unidirectional r G PP c

- tubul ar baqok el eic r‘gﬁL gks?de @Q@%‘fssggg angﬁg gjaisrpehzsﬂ)é[I égéﬂtél F?d _
- co-axially therpkate, a back electrodelznoairttmdsu in ¢het ease apndagm
~ remote fromthe Jodalﬁ-id erfofl %}lﬁe gmhﬁﬁheaghnalawlf&s 8ndniehes PRgK sbﬁﬁarode

3 Se's{‘ﬁp Formed | Qs FAFRRApdps fite dack elegsrg'agi She Mﬁécé“éﬁgééﬁgdi” .
“--hol der at’ the fﬁﬂmttﬁeﬂdiaphragm being formed as an electret, a EEE
L 10 partition wall. positioned in the case and in contact ”ii?i
with the face of the back electrode remote from the - .
diaphragm, at least one second sound- hole - formed 1n the'f:
partition wall ‘the second sound hole . or holes being |
covered by said face of the back electrode. an acoustic e .
15 path formed between sa1d ‘face of the back ' electrode and*lllf:°
- the contact1ng. face of _the_ partition_.wall, said
acoustic path coupling said first and second sound o
: holes,_and a rear sound hole formed in a member serv1ng-7fff}
* to close the end of the case remote from the front end - .
20 . plate, said’ rear sound hole acting to acoustically
| 'couple a rear compartment defined between the partition;
wall and said member, with the exterior of the case, | s
said second sound hole or holes opening into said rearﬁ.;ff3%-
' compartment ' ' : o

25 2;_- A unidirectional electret micrOphone according to
-Claim 1, 'wherein the partition wall is defined -by a-
~ terminal plate electrically connected with the ' back
:'relectrode, ‘and -an impedance converter element haV1ng
_ _ ~its input termlnal connected to the terminal plate is d
.30 i'_disposed in the case. S ' -
3. A un1directional electret m1cr0phone according to. fff'

” ,Claim 2, wherem a tubular back electrode holder is
.pdisposed in the case- substant1a11y 'cOo- axially therewith

. ;lmg/myngmyu;!,, o




- formed froman insu

't hereof, and: the I npedance -converter eIenent I's disposed in said rgar |
-:conpartnent 4. A unidirectional electret mcrophone according to Clalan,Z
3,. whgrei'n a coverihg plate formng - said nenber 10 i's mounted on the N\~
back el ectrode hol der..at the end thereof adjacent said end of the case, the
~end portion of the case being staked to thejback of the covering plate. to
press ‘t he di aphragm the back electrode, the terminal plate and the back -

el ectrode hol def towards 15 . -~ the front end pl at e ‘t-hereby mechanically.
_f|X|ng t hem:in. t.henczhe. side of the dfhphﬁfkﬂ”&éhbﬁ&tfﬁ6ﬂ|tBeeftbﬁt fng
m phone accord| re t he coverin nt,e
'JC|rCU|¥”board ' Bfgt%ergb TfnRd 2€£e gﬁgk ﬁﬁﬁi gpgnéﬁﬂngs_

- connected to the disposedcpnequtﬁhscbthér wighutheiremarginblepectiens

ni-crophone accordbg?gggtghabﬁlg P@srgbgmethE pg@t&hgg ?@%332P g}plate

ating et ectret
mi crophone Accor dPHgEasecerdi b bagler elacsrodapbedder cwhvthe cfrentmend is

~disposed in the cehéresfy asndnnthie! iufetin¥ ldonvemadaneacaeneer jar -
elenent i's connec ig? seahgnbac el ectrode throuah the or a second. hol e |n

the partition 30. 15353 TR3ENFAPPAELMERL: el ectret microphone
-accordlng to Claim 1, wherein a tubular back electrode holder is o

--QISDOSGd inthe gase gubatant %&E%d@i*@iéﬂéﬁéé*ﬁié%béﬁbne according to o
A -  Claim 3, wherein a covering plate forming said member
10 -~ 'is ‘mounted on the back electrode" holder at the end-
' thereof adjacent said end of the case, the end: portion
 of the case being staked to the back of . the covering'
Plate to press the diaphragm, the back electrode, the'
_ ~ terminal plate and the back electrode holder ‘towards
- .15, the front end plate thereby mechanically fixing them in
| the case. : o

;5,f A unidirectional electret micrOphone according to_dff o
- Claim 4, wherein the covering plate is: a printed
o circuit board, and a terminal of the impedance :
: 20 . converter element is connected ‘to the printed c1rcuit:"'
' board. S :

'-6; A unidirectional electret micrOphone according to bd
Claim 1, wherein- the partition wall is a plate formed -
from an insulating material : S

|

25;}:"7._. A unidirectional electret micrOphone according to”fﬂfr~5

' ‘Claim. 6, wherein ‘an . impedance ‘converter ‘element is o

disposed in: the case, -and an* input terminal of the' ,.f_'f'

impedance converter element is connected to the back.'“r )

_ : electrode through the or ‘a second hole in the partition_j'
-j:30}ﬁ§ﬁwall R L L T "

A



l'; S|de of : the dlaphragn1renDte fron1the front end 5 platé sald
Jion wall being: integrally formed in the front end portlon of the
| ectrode hol der, the back el ectrode bei ng hel'd by the:back el’ectrode

fer in contact mnth the front.of the partition vial'l. 9. =~ A o _
_unldlrectlonal el ectret n1crophone accqrdgng to 10 - Cla|n18 wherein a
_space i s def|ned by the back :el ectrode hol |nS|de ‘t hereof - to the -
- partition .wall, ‘said: “space- . form ng -sai'd -rear conpartnent and an "

;_-|npedance convester Alﬁmﬁﬂuﬂeﬁhﬂuﬁinrbrﬁﬁft§@aﬁfcr6§hbﬂeuhche&ah5| o he
et the or GEABECL LWRLEATE] & LBRERP RREE” ATedfpdE olpeE BT
~ throu e
ji:n1croghone accodiispgsed ¢hamhelQaSQWBustamdiahlyltoeaxdallylmheﬂtwiﬁh
- plate presented, ﬁothgesiﬁéd faEﬁeOBiPBﬁrggﬁkrEESQEr f%%nt éﬁ te

bei.ng forped froman elastic nmate soun hole 10

N therein, 3aid. aBba&esc88ddh RaRpHE mgwalér@@@ss<ﬁnﬁssraﬂbslﬁosned 1n |
SI ectrode, sal dtHéOQ‘tOnQXbFﬂdlptﬁ;[ﬂQ{rl/W §l@$1 dbéckSéléaéréategﬂéégelé”ddB?f es..r
- 25 11 L ona ct.ret .m 0 -h
Qainms 1-9, mh hg 5588§t|8ﬁ&&rpﬁigé$§ ggeaﬁ Bo?igeaﬁﬁﬂﬁlxéﬁ%ﬁﬁ at
opposi te ends tﬁnreontacthwibhndhéoEeenteeﬁechevphxtdtdenlWaeﬂther one of

- the back electrode and the partition wall, the 30"~ "‘internediate portion E
- of the groove being opp03|te a sound hole nade in the other: of the back - 'ﬂiw

. electrode and- t%g paAtuni@ﬁrqgtional electtet microphone according to

100 = Claim 8, wherein a Space is- defined by the ~back
o _electrode holder inside thereof to ‘the- rear of the
. partition wall -said space forming said ' rear
compar tment and an 1mpedance converter - element located
_ in said space, an input ‘terminal of- the impedance '
'-lSTf;~converter element being connected to “the back electrode
' through the or a second sound hole. '

.lOt A unidirectional electret microphone according to
| Claim 1. 1n whlch said partition wall includes a plate
presented to the said face of the back electrode, said
- .20 -plate being formed from an elastic material and . having
| ‘said sound hole formed therein, said acoustic path
tcomprising a groove formed in said back electrode, said _
;f_groove extending between said first and second sound S
holes. L SRUEEI T ' S

25 11. A unidirectional electret micrOphone according to
| . .any one of CIaims 1-9, wherein the acoustic path -
: f_comprises a: groove communicating ‘at Opposite ends o
,,j.thereof with sound ‘holes.. respec*ively made  in either'“g'
. _-one, of the back: electrode and .the partition wall, the - N
.30 intermediate ‘portion of the groove being. Opposite a L*-"h“
. sound hole made | in the other of the back electrode and
'.the partition wall ' ' '

* [3 L [ I T




-14° 12, A unldlrectlonal el ectret. n1crophone accordlng to any one of
Claims 1 to 9, mhereln the acoustic path conprises a cross-shaped groovg
conmmupicdt ing dt each end thereof with one of four sound hol es made

either 5 = one of the back electrode and: the partition wall, the
_lntersectlon of ‘the cross-shaped groove bei §g opposite a sound hol e ne
the ot/hér, of the back el ectrode and the partition mall 13. A
'un|d|r60t|onal el.ectret mcr.ophone according to 10 .- .any one of Clains 1.

1o 9, wherein thejpacougt ualaatzac%qeswauseeﬂe@tﬂ@w@iéﬁ &ie dtderdpagheo
f oxe by i rregul arltles(ﬂgm’ﬁe conh_act syrfa e of, eit.her one tg){cthetplack

el ect rdde and t he@PB¥r OPE; fimpt ph¥heredn the acous
~uni directional .el eom peisesclaoues <shgpedi ggobhe wmuuﬁtoani@cht each

a gpggpggt Rt hgﬂgggggpgﬁt vof8, BE, FhUeebaua ateh Gl 1R LetRbence
_ 5 one of the back electrode and the partition wall, the

' intersection of " the - cross- shaped groove being oppos1te _

a sound hole made in the other of the back electrode_f

- and the partition wall, '

s, Ty

_ 13. A unidirectional electret micrOphone according to
- 10 " any one of Claims 1 to 9, wherein the acoustic path
comprises a plurality of fine paths formed by
3irregularities of the contact surface of either one of
the back electrode and the partition wall with the
- _other. '

15 14. A unidirectional electret microphone compr1s1ng ;i_
~ the combination and arrangement of parts substantially o

- as here1nbefore described with reference to Fﬁgures R

| 2-10 of the accompanying draw1ngs. ' '

mm«a& o
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