-1- 2134745 5 ELECTRO ACOUSTI C TRANSDUCER 10 Thi s invention
relates to el ectro-acoustic transducers, -and especiall'y to such transducers
for use Vn teI ephone subscriber's instruments. Such trar@%t?rg Eéﬁiten need
a reduce \ sensitivity at |ow frequency to prevent Cy nhoi se
fromintgrfering with the required signals, and in the case of tel ephone
transducers both transmtters (m crophones) and receivers (earphones) may
require such | ow frequency sensitivity reduction. The usual way to 20
produce the drop in sensitivity is to nake a small hol e through the
di-aphragm At |ow frequenci es, air can pass, through the di aphragm so
little energy is transferred between acoustic and electrical forms. As the
freggency increases the acoustic.mass of the hole increasingly 25 i npedes
the flow of air and the attenuation is reduced. However, the hole increases
| ow frequency distortion, particularly in the region at which the reduction
begins. This effect occurs both with transmitters and receivers, but the
main problemis for receivers where 30 t he di aphragm novenents are
larger. This suggests that the problen1|s due to the high particle
velocity of air flow ng tEbE ACOUSTIC BRANSDUECER be smal | (di ameter of
the ppder of 0.7m) to give the reqU|red frequency response. Thus the flow
becomes turbul ent th rel ati en the pressure across the
hol e and the flow 893 gvﬁpsﬁﬁﬁ fﬁéa SFeH° ﬁSW%I CTESPUSFRE di stortion

ef fect nayransdubergarahy depetdaldlyatiovsuch t2ansduceirisy foet wsen the air

and Ol aPhLAOELYGLEBNeRGRURE  bRE 4l 3AFLIURentS. SO TN motion, T greater
than through a stationar f

Such transducers often need a reduced

15 sensitivity at low frequency to prevent low frequency
noise from interfering with-therfeQuired signals, and in
the case of telephone transducers both transmitters
(microphones) and receivers (earphones) may require such
low frequency sensitivity reduction. The usual way to

20 produce the drop in sensitivity is to make a small hole
through the diaphragm. At low frequencies, air can pass
through the diaphragm, so little energy is transferred
between acoustic and electrical forms. As the frequency
increases the acoustic mass of the hole increasingly

25 impedes the flow of air and the attenuation is reduced.

However, the hole increases low frequency distortion,

particularly in the region at which the reduction

begins. This effect occurs both with transmitters and

receivers, but the main problem is for receivers where

30 the diaphragm movements are larger. This suggests that
-the problem is due to the high particle velocity of air
flowing through the hole, which must be small (diameter
of the order of 0.7mm) to give the required frequency

~ response. Thus the flow becomes turbulent and the

35 relationship between the pressure across the hole and the
flow of air through the hole is non-linear. .The
distortion effect may also be partly due to relative




An object of the invention:.is to provide a 5 transducer in which the
above difficulties are at |east mnimsed. According to the invention @
i's provided an el‘ectro-acoustic transducer of the noving coil type, 7

i ncl udes a di aphragm unit including the diaphragm 10 and coil and a
magnet unit including a magnet and pol e- pire@és . so | ocated as to. define an

annul ar air gap #éﬁd&&é&lEé&hééh|tHé5ahQC%hadd1wbﬁEagﬁ whecH| apbeagse has a
b’é'tantlally CII’CU|$ ntral £art8ﬁ{£ .a substanti al l nulah art so
arranged that thEPRdFI2R ed Fﬁ@“a.isgaﬁeﬁgeﬁof garts of
t he di-aphragm mﬂhremqht&mstnﬁnnnquWhodb.the draphragnrrs a flat annul ar
part |linked to the coil éiygg(a@ Qﬂgl&ggghgggbogs %?69 ijddeyflat
ort

outer annular part is sup eri | onay annul ar 20
support nender mr%s%cmrltn dfhiigle "é’@sﬁ‘?@"&f dtlﬁélt-‘-%‘ﬁsﬂﬁcé?e Nﬂer%?ﬁ‘the
magnet unit is waphiwigeédhi-n said outer casing and includes a central

menber which carries a central..pol for he net unig

central nenber is a soli ?ﬁﬁﬁq% %ﬁreﬁg n&ﬁ n?ﬁeﬁg 1SRECY é%%re
hol es or tUnneIsaarelgntmmthnbustndu;nana&mqerwoﬁbﬁhe rhving eath twpel hol e
or tunnel havi ngwﬁiéh%amtaar&ﬂaqdﬂr&g&amlﬁehnt:@uahﬁgpkﬁaedpgpﬁaaanouter

peri pheral region and adjacent to rregi,on, wherein each said hole or
~tunnel has t9s wﬂﬂ@ﬁcghthnQMF MR 0 tilte LHaL P AgPRINGRd2Rfler ei n t he
or- each sai d hol poDé-pietes «0Upctdd@siito defaneeghoannullr naihegaplt er

casing and 10 1 otuelold Nl QY AN e RREeLR Brlodl ginalag KL NI

thg puter casing an dla hragm cou round
th outer- 35 ﬂn%@bﬁﬁﬁn¥ﬂﬂiﬁy(ﬁIHQﬂiaﬂ sentygm part. QndThus we have one or

| hol es or t ugmskSadtd QUGH driih PRI 59 alR8ngdiaphadybhe Asot Peipat h
for 15 supported in the air gap by both parts of the
diaphragm, wherein the outer part of the diaphragm is a
flat annular part linked to the coil by a shallow
coniform region, wherein the flat outer annular part is
sﬁpported at its periphery by a stationay annular
20 support member which is part of the casing of the
transducer, wherein the magnet unit is wholly within
said outer casing and includes a central member which
carries a central pole-piece for the magnet unit, which
centralimember is a solid cylindrical member, wherein
25 one or more holes or tunnels are provided in the
r support member, the or each said hole or tunnel having
its axis substantially parallel to the plane of said |
outer peripheral region and adjacent to that region,
wherein each said hole or tunnel has its width short
30 compared with its length, and wherein the or each said
hole or tunnel couples the air in a region within the
outer casing and in front of the diaphragm with the air
in a region also within the outer casing and behind the
diaphragm, which coupling is effected round the outer-
35 most periphery of the diaphragm.



the aix to travel through these holes or slots is:longer than that though
t he fthiggkness of --the diaphragm 5 they have a |arger total cross-sectional
ar ea the prior art diaphragmhole to produce the same 1ow frequency =
cut. \Thg larger area results- in_lopwer relative air velocities, as does the .
fact that the holes are stationary. Thus the |onger holes or tunnels 10
have greater acBhusiderkayvetemer -Bgne halan @ tdomedsti on. We have found

t hat tbﬁrbagﬁvehs Qhﬁﬁ@félﬁ&lt&xé@i&ﬁﬁ dyh ! hese tma@ﬁtw ee7%to | ess tMan
1.5%in a- - nvention.---- 15 Ther e

fol | owshg aéFaFPeHrﬁggl:r%’f?‘b;gvﬁlﬁs?é"f%é"lrserﬁ?e %2958 dfres 1 and 2 of the
acconpaoygeg dhani ngatothdmghltipé etteittkaid s O fofehet diiaphmagmti on. Both are

1109568k  nh¥ReR Lrb0P 28Ld) IAGHd NRIL LAY o ﬁgg;vhaﬁp%aeflcatlon No.

1148 ven i on 2! so appl | l'e to other types of
{ransdpEepr 3Nt AiABRCAGR MeLe s%vﬁfqu?qlﬁ e seme lowonsi sts of a novi ng

COII tﬁeaédeﬁey aﬁfangmniaf@at Ngréa NBGHAIdL iasely formed by the magnet
1, rin out er cf)oletr}plee4 The air gap for 25 the

coi | geﬂjéﬁ\ﬁsnaf‘ﬁe"?f‘ﬁ@lﬁl%ﬁ\d IS Ehfite SR€oneti ¢ assembly -
i s- rmuhbédsl are stppbovaryng Bhusdthe Jlrmigbn hqilesc @by unin@Lsear cover 6.

T&@ d'ﬂabgaegbztéyp985&§ti@er&§&4téhcévnwﬂld 1S dgNaldse in the annul ar gap

bet ween-r.i ng d 1 nner pole-piece 3 The transducer is conpleted by
tern1n§F§t9r5h8nfront cover 10. In practlce acoustic resistance nay be
i ncluded to proWdCRate SEOGRE EHaEE USHE Yha MRGRS @i sudirdilon 18ans of provi ding

this |s Hgt ahgﬁgt{‘l g&t gL Q%%‘{,%thél{lc sat aq’Pi? er vm Il be found in "';

the 35 8ve- one appl rcati on ‘e nor fal hol e throub
t he di ppkeferygd) enhedipente’f othei tkfeen@i% of the diaphragm are

cegnect ed by hohRgrdlebPiowsha tdéeailed descr1pt1on_w1th _ T

reference to Figures 1 and 2 of the accompanying - _
drawings of two implementations of this invention. -
Both are moving coil types of the sort described in our
Patent Specification No. -2114855 B, but the invention ' -
20 is also applicable to other types of transducer. —-
The first form is shown ih Figure 1. It
consists of a moving coil transducer arrangement having .
a magnetic assembly formed by the magnet 1, ring 2, ' '
inner pole 3 and outer pole-piece 4. The air gap for
25 . the coil is between the ring 2 and the inner pole 3. _ - _
The magnetic assembly is mounted in a support ring 5 e
and is held in place by the rear cover 6. The
diaphragm 7 supporté the coil 8, which.is movable in
the annular gap between ring 2 and inner pole-piece 3. | —
30 The transducer is completed by terminals 9 and front .
covef 10. 1In practice acouétic resistance may be
included to produce a smooth freqﬁency response, but --
the means of providiﬁg this is not shown. Further -
details of such a transducer will be found in the
35 above~-mentioned application. .Instead of the normal
hole thrOugh the diaphragm, the volumes on either side



‘support ring 5. Only one such hole is shown but nore may be provided iif
“this is found to be desirable. In an alternative, and preferred

@arrangenent, 5 ° see Figure 2 the hole is replaced by one or ngi?iﬁlots 12
g

formed by grooves in the upper surface of t e support ring 5 an _
di aphragm 7. This nmethod is preferred because when the support 5is a’
tHérnD pl ast i csoffothdi djapheagmnafectennegteddy mples 10 thgiomghethand t he

part | ess expenéhggorﬁownyeésméﬁm thier iRl qgsms%w%%@ hQrEhe
support ring by adhesive q e |nvent|on _ al.so_be appli ed when

the di aphragm i 82¥| BRpBHOVAARH abk € ofRd do FEU@%SlﬁGPé§ are then
needed in 15 the cl arrpmgambeéﬁnmmpmﬁi G «Ferided diraphgegant]he

i nvention n al.so vVin sducer. ' | t.he
il ap hgm 2 | 558, BiaBR8, 2TEnd he1I0le Nepllded MAPSMCRE BA-E" BT
hol es or groove§2oﬁosmgdsbﬁrergmw~$dwm the lippenfsurfece ofnitbes. 20

It will be noted, bpake §§ngn5tQﬁat{ﬁ@gﬂﬂﬁﬁ%ggﬁ§01|bq$ﬂ§1ﬂgy§dabqge quot ed

- patent speC|f|cat|on mis _ nmbodi ments of the -
i nvention, in tRﬁeSSng Bﬁ‘éa’b?e ¥ Fhe FURRALH FL0%m A8 3part and the
ot her is an annthermpaplastibescadhldingtmarmdmfdatuiing theldant 18l part

and attachgg to gﬂglgytgﬁdpgﬁéo??gpelgég erﬁ?oeq{éslgj%ry of- the outer part is

supported on a s onarg I'ng ne 0 35 "CLAIMS @ 1
An el ectro-acoustic tran GEbeYe€#1Q¢ﬂehﬁﬂﬁrﬁ?Qxﬂﬂaﬂﬂﬁﬁgm wisitashiedc t@des a

di aphragm unit kel Hdp@@rﬁhﬁlﬁ’é rafHe il ¥ lwelldd ngy .MBaRet woehtuaﬁl udi ng
magnet 5 and pol e-pjece at ed .as efine .an nnuI air gap in

mhlch the coil ylﬁiﬁ?eb f:ji éhl f#%ﬂﬁhqi¥¥'& sﬁ SR-( éPIy

cittcul ar centraplpaet aTbeagrooves or rad1a1 holes are then needed in

15 the clamping members on each side of the diaphragm.

The invention can also be applied to a moving
coil transducer in which the diaphragm rim is clamped
between two members: however, in this case the holes or
grooves or slots are provided in both of those members.

20 It will be noted that, as in the transducer
described in the above-quoted patent specification, the
diaphragm is in both embodiments of the invention, in
two parts, one of which is a circular centrai part and

. the other is an annular part, the coil being carried by

25 the central part and attached to the outer part. The
outer periphery of the outer part is supported on a
stationary support ring member 5.

30

35



substantially annul-ar part so arranged that the coil— iS5 supported in the

air ga both parts of the diaphragm 10 part of the
di aphra% s a-flat annular part linked to th\g/mﬂmmlﬂ/ "mluﬂlllw coni form
_region, erein the flat outer annular part is supporte ats | ¢S periphery
by a stationay annul ar support nenber~which is part of the casing of the

transduc @LAIMSerei n t he magnet 15 unit is wholly within said outer casi n%:,_

and inclydes a cenp ahedRpBehcMlbecCRFAASSuAE Y e RRYPLR] €Ce fOr the
magnet unit, which cen a soli l%%]J.erlcal nmenber, wherein .

one or m?Pélh&V(??'o?'ht‘&HnéPgEg‘gﬁsp?o@?’ﬁ@lﬂr??fnt the or
each sai diaphtagm tauﬂneblioandhavmagnet Sumi(t Snm:mm;m; ialdagrear al lel to the

pl a of _sai t e i pRe [ e ion, wherein
achr?sal &0 %é’ %r un%el ? 5_8% kel %?h sho i‘g%rf{)%rée%"h% J]ts Iength and
wher ei n tda® dm elé)éhfhs&hé RoLd &8 %Gﬁﬁéqidco‘ﬂkﬁ%l‘! Heherjdigphragmegi on wit hin

the 25 @ s%%'t'&ﬁt&ﬁ(ilynciieﬁlan céﬂ@r&ll ap&wgmdwah the air in a
region also with casi ng and behind the dia m. whi ch

coupl i ng ﬁ“?sé‘lal"é&?é&yr BHHHEFﬁepﬁﬁFe’P ADEINGRY i Uy - di%phragm 2.
A transdm@po&&.eﬁl dnmetel aiel gap by bbhehepartdcoBOche anaﬂdagmi d hole or

t d h o] ' t S
cijglrlﬁrdedl ?’r?eg{eg%m\fﬂ \A}#Qek Eﬂthg@gg‘ﬁi‘Qg&%& mo,olles oar lua‘r?ne I's a grog\s;e in

the di apmaE§mlidsedr tonshBerohhi BY assharblew ePniEeE® \£egisyod by the 35
peri pher aJherﬁeri\nofthbheldtaahtagnhnﬂular pardni €l Sgppervedusd ijad ransducer,

e Sy 15C RRdetbhly " ShelERE el Sl O el S5 2 ©F the [
' part of the caslng-of the transducer, wherein the magnet ' o
15 .unit is wholly within said outer casing and includes a

‘central member which carries a central pole-piece for the

magnet unit, which central member is a solid cylindrical

member, wherein one or more holes or tunnels are provided

in the support member, the ot each said hole or tunnel
20 having its axis substantially parallel to the plane of

- said outer periphetal'regioﬁ and adjacént to that region,

wherein each said hole or tunnel has its width short |

compared with its length, and wherein the or each said

hole or tunnel couples the air in a region within the
25 outer casing and in front of the diaphragm with the air

in a region also within the outer casing and behind the Lo

diaphragm, which coupling is effected round the outer-

most periphery of the'diaphragm.

2. A transducer as claimed in claim 1, wherein the
30 or each said hole or tunnel is formed within the

dlaphragm support . ) |

3. A transducer as cla1med in claim 1, wherein the

or each said hole or tunnel is a groove in the diaphragm

support member which is closed or partly closed by the
35 peripheral rim of the diaphragm. .

4. An electro-acoustic transducer, substantially as

described with reference to Flgure l or Figure 2 of the

accompanying drawings.




