5 MOVI NG CO L TRANSDUCER 10 This invention relates to el ectro-acoustic
transducers of the novi'ng coil type, especially but not solely for use in

t elcephone subscriber's apparatus. Mving coil transducers areQunell S\,
and 16 have been much used, especially for |oudspeakers. Wth the advent
of the so-called "electronic" tel ephone, i _e3 ane in which the subgﬁéiber's

in tel ephones. Al though the fact that they 20 need anplifiers e an
apparent di sadvantage, this is not so since the presence of electronic -
circuitry for other reasons neans that the anplifier needed can be readily
provi ded. Further the sound quality characteristics of noving coi
transducers are better 25 than for such existing devices.as. the carbon
granul.es tragsducer. The existing transducers as currently used in

t el ephones are relatively cheap so it is desirable to provide noving coi
transducers which are conpact and i nexpensive. 30 According to
the invention there is provided an el ectro-acoustic transducer of the
movi ng coil type, which includes a diaphragmunit including the di aphragm

and a coil and a magnet unit ihcludingna magnet_and a plurality of pole

pi eces so located as to define an ﬂgz_Jéﬁﬁﬁiu2§ﬂ§§Hﬂﬁé§rlwhich the coil is
| ocat ed, whejgin the diaphragmis nmade in two parts one of which is a
substantially circular cengral .par S [ - 2- 1 pports
the coil and the other of ﬁ%ﬂ#ﬁ%éé?ﬂgﬁbgFgg%gglfﬁ E%ﬁﬁggé %%%%%t%%rt whi ch
al so supports thetransducers of the moving coil type, especially but not

sety kncl-udes electronic circuitry, it is convenient to use such té@.‘ducers

K/ solely for use in telephone subscriber'’'s apparatus.
' Moving coil transducers are well known, and
15 have been much used, especially for loudspeakers. With
the advent of the so~called “electronic" telephone,
i.e. one in which the subscriber's set includes
electronic circhitry, it is convenient to use such .
- transducers in telephones. Although the fact that they
20 - need amplifiers may be an apparent disadvéntage, this
is not so since the presence of electronic circuitry
for other reasons means that the amplifier needed can
be readily provided. Further the sound quality
" characteristics of moving coil transducers are better
25 than for such existing devices as the carbon granules
' transducer. The existing transducers as currently used
in telephones are relatively cheap so it is desirable
to proéide moving coil transducers which are compact
and inexpensive. _
30 According to the invention thefe is provided
an electro-acoustic transducer of the movihg coil type,
"which includes a diaphragm unit including the diaphragm
and a ¢oil and a magnet unit including a'mégnet and a
_ plurality of pole pieces s0 located as to define an
'35 annular air gap in which the coil is located, wherein
the diéphragm is made in two parts one of which is a
substantially circular central part whose outer



coil and is thereby attached to-the central part of the diaphragm wherein
each of the two parts of the diaphragmb5 has a substantially cylindrical
portion K-ich extends into the air gap so-that the coil is between the two ,
R} portions, and wherein both the outer portion and the central
@ the di aphragmdrive the air when the transducer coil is

_curréntloriven or respond to 10 changésziﬁ air pressure when the o
transgucer i h  IApportst @heodod inands thacotret of whsewlﬁ$hiagﬂ1d e
. According to another ect 0 e e p t hod of
maki ng a rmw%‘aasctcﬁqt’t Qﬁs&nélgrltags"ge Oé%g "%’Egﬁ ?‘ié%édi; #%ﬁ?%gﬁ‘gegh 15

i ncl udi ng prmm repdh ichdihey et atitachede tor ahsdqeatrant cefithe part has

a circul ar r;ﬂ{ka@uﬁam:feq&mdchhs&etﬂe E%nbastanosnewéaal htadwcating
rimin the oute periphery of the outer .part of F gh gghra€n1 using the -
n

referenc® dathaft td s¥psaARtiRdly; I?éflllf‘ﬂ'Fllgaén8°FE FRIBtric with
t he datum arﬂzmsmdalam qagisdsthialke tHat soilhisnagteeenssivabtwo whi ch is

Sl ae ol e P i gaértqfontsheﬁhaauws?a bSLACEHE 2bSkdr | S58LFch | D 1he

annul ar air g CCOo t o andt ner as nven t here
i s provided aamdalté@t erdrads por tioan ofuthe éiaphéa%vdﬁgveothetwé whi ch

i ncl udes a dlmaa{a Lﬁyénddiﬁ!dtdk:%alt he eu2PBhRYAY #0&n 0 OLéspoid axdragnet

uni t- incl udin nd a plurali ces sp located as to

define & an A%, 1% wisetine, HbbpobnBabeaRpdices fa fsdhefarn (ne

di aphragmi s fsxhbnd1ﬁoM3qundnwaame dhcillenk on dtsudtaphragmly circul ar
~central part whose outyg t CQk! ds &gr of which

Is a substantially anng{ %ByaﬁBﬂaﬁicﬁsg g% gﬁ t%?t%ﬁ?ﬁn coil and isiJ

‘thereby attacthare da m;q:@qqdaﬁ setheér pfowakmga?apﬂvé@m ¢odkherei n one of
the pol e pi eagfarsavtelag FetC dutmaAbeheObrackaingpgragtapipterial with a

tlat disf?'il%%é%”&fﬁ¥]§¥64¥3%ng a'%%s B Sp&%@iggrithe transducer,
which casing part has a circular reference datum formed
therein, forming an annular coil locating rim in the
outer periphery of the outer part of the diaphragm, using
the reference datum to ensure that the rim is and remains
20 concentric with the datum, and assembling againet'the
datum the maghét’aSsembly which is circular such that the
c011 of the transducer is accurately located in the
annular air gap. '
Accord1ng to another aspect of the invention,
25 there is provided an electro-acoustic transducer of the
- moving coil type, which includes a diaphragm unit
including the diaphragm and a coil and a magnet unit
inciqding a magnet and'a'pluralitY'of pole pieces so
located as to define an annular air gap in which the coil
30 is located,'wherein the diaphragm is made in two parts
one of which is a substantially circular central part
whose outer periphery supports the coil and the other of
whlch is a substant1a11y ‘annular outer part which also
. supports the coil and is thereby attached to the central
35 part of the diaphragm, wherein one of the pole pieces is
a cylindrical member of a ferromagnetic material with a
flat disc-like portion at one of its ends, which
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- 2a - disc-like portion supports one end of an annul ar nagnet, wherein the
ot her pole piece is a flat annular nenber of a ferromagnetic materi al
attrached to the other end of the magnet, its inner circular periphery with
the outer -5 periphery of the other end of the cylindrical portion, he
first mentioned pole piece defining the air egg in which said coil i l)
|OG?Ied wherein each of the two parts of tH iaphragm has a substanttally
cylindrical portiabswehlike epdetiisn i suppdrts ane gad amdahsaanunaramdethat

10 the coil is e ngdr S
wherein both the gﬁg?&{ﬁ g?g '%ﬁ%ﬂéhgg%%ﬁgf partgoFi?h Qgﬁ&i ?a?%@g Ive the
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dent ts diaph to ntion, there is
QPSB SPOV?Se zn é? r d@ﬁgﬁf dﬁ@%F&ogifhEY $ﬁbcig POXSHRR i ch
i ncl udes a di aphrtigen ﬁfm'st mmitnbmigl tph:dedpa.pheagsfandng thel aiangam imgnet
unit 20 includi é‘h“@&l{@t @ﬁjvﬁ ?hdi{ ldd, ywﬂex@@}u eRLACEE e'@&é‘tﬁkéé
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ich is a sypRstaptia annul ar r SO S rts_jhe coi

and is there § at %ﬁ?% “%??ﬁ#€§'b%§PF98fkﬁﬁeg ¥§§ gfterein one
of the pole pi ecesorthnsh sand)fwlten‘eam m¢momearpattmn@ &ine upettaradi ng
ferigfagnetlc val ba At 6f5%%&“&¥6§H£§ng@%&%b”tﬂQ 80PULHEn 3bhe Cfafsducer

fer magnetlc materlal Is nounted wth its outer rimin magnetlc cont act
with said wall, wfghbiif LEFIHNIENRENELSPRRI0RE BRARFES cHRisAkTippor t ed
at the centre of presslise  whéteritien trianisdubet pel aspicto iréspond ato Baundf a

15 waves incident on its diaphragm.

According to the present invention, there is
also provided an electro-~acoustic transducer of the
moving coil type, which includes a diaphragm unit
including the diaphragm and a coil, and a magnet unit

20 including a magnet and a plurality of pole pieces so
located as to define an annular air gap in which the coil
is located, wherein the diaphragm is made in two parts
one of which is a substantially circular central part
whose outer periphery supports the coil and the other of

Y 25 which is a substantially annular outer part which also
supports the coil and is thereby attached to the central
part of the diaphragm, wherein one of the pole pieces is
a disc of a ferromagnetic material with an upstanding
ferromagnetic wall at its outer rim, wherein an annulus

30 of a ferromagnetic material is mounted with its outer rim
in magnetic contact with said wall, wherein a cylindrical
magnet has one of its ends supported at the centre of the
disc, wherein the other pole piece is a flat disc of a
ferromagnetic material attached to the other end of the

35 magnet, its outer circular periphery with the inner

- periphery of the annulus on said wall defining the air



ferromagnetic material attached to the other end of the 35 magnet, its

outer circular periphery with the inner periphery of the annulus on said

wal | de ing the air -2b- gap in which said coil is |ocated, and .

ach of the two parts of the diaphragm has a substantially

| ‘portion which extends into thfbal r gap and is so arranged that

: is supported between the two 5 “=cylindrical portions, and '
wherein both gap imtwhigargaihdaile iseriocatedar andf theednaphchgafdrl ve th‘eﬁ

air when the {zan tr‘ﬁért?é)'éf't‘ilecl& adal ¥24 & shsaeggélmghanges inair

pressure when t ducer is used_to respond to sound_ waveS incident on
the di aphr agnf¥indsical morgian, whichs exj_:@nds into theppigng8Ri ARt i8f the

invention wléo w&&egebs&ua&)eﬂawddir G.fser's&@:@eﬂ:&dt betweeANpREYtRY

draw ngsg in which, E hs 0$S-.Sec n_of. a noving
coi | transduc%?i’e%’f);d‘% ngpcf'ﬁ "f?\/er?t oﬁ'he'?ﬁw%‘t ?gﬁisldg r?uésgc?aﬁféda{ﬁ%r ein
are so 15  ddse geentraiaipantl Iof dhey ddaphragmedisiyecthebaitcwhenetheand t he
assenbl y techpighGauiess! &OELeS dultlentharINGRC brC 2ebpbAd2E6 UERARYYs

positioned in_ the, ai Th ch coil is woynd on_an al um ni ym f or ner,
B Ch' ensur colth ks RESERES MNSH $0F HFARSAIRER, o 4PEA He, cespond to

sound waves incident on the diaphragm.
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20 -~as.an électrical danper.  The outer part of the diaphragmis formed in
Situ on.the nmounting ring, such that a nest into which the speech coi.
locates is accurately positioned with respect to the datum di aneter F
nmounting ring for the diaphragm. The same_datum 25 also positiong!t
outer pole piece of the nagnetlc assenbly ﬁhrch reduces the build up of
%-8| er ances as sl ei-crimy SRS AR U e ke . arnle@ii@at i on of a
nest as just g coil to the
30 di aphr agm ) The
transducers dentaRs '
an al um ni um

assenbl y Pechrft il
pol e gap (air st
to the diaphragm.
rear cover 1 whi Cl
pillars such Ry e BR-G-RSR@-HEHIRP— 360 iRa

magneti c nate&kgg,éghQ§ngQQ§}has a central hoIe to f|t over the plllars 2
and a flat_portion paraIIeI to the ree % ver Secured _to this flat

portion i¥9an annul ar- Fr§e&“ﬂ§““lpﬁaﬁlﬁﬁsngﬁd aces are

the poles. Thiesomdpel w'ﬂ-.!frmiffe‘rrmeorte ¢het aecompany inggdetawd nagtleri al s
whi ch can_have DAL AP G SUCHE Ty oalh URGWAPRCLrbAR2 ke NG HBO0C!

'there I s secured of” 'mdgn m provi des
e outer pol aoving oaildransdugegmembodying the invention.

The transducers described herein are so
15 designed that fully automated assembly can be achieved,
and the assembly technique used ensures that the speech
coil is accurately positioned in the air gap. The h
speech coil is wound on an aluminium former, which
ensures accuracy of shape, and the aluminium also acts
20 as an electrical damper; The outer part of the
diaphragm is formed in situ on the mounting ring, such
.that a nest into which the speech coil locates is
- accurately positioned with respect to the datum diameter
_' on the mounting ring for the diaphragm . The same datum
25 also positions the outer pole piece of the magnetic
assembly which reduces the build up of tolerances
associated with conventional transducers.
The formation of a nest as just mentioned
. provides a secure.way to ettach a speech coil to the
30 = diaphragm, and also provides protection for the coil
itself, | '

kst he coil

Y

.

The transducers described herein each have a
two part diaphragm, whiéh_includes an aluminium coil
former, so that_automatic'coii winding and termination

35 of the lead out wires can"be achieved. It also permits

~the use of an assembly technique , which ensures
accurate alignment of the coil to the pole gap (air gap)
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inner rim prov1des the outer pole. As can be seen from

Fig. 1 the poles are so shaped as to provzde an annular

'_gap for the receptlon of the cozl.

Also mounted on the rear cover, and

'ultrason1cally welded to 1t, there is a support r1ng 7 of
n-magnet1c mater1al (l1ke the rear ‘cover) which has a -

a no
mountlng ring 8 1ntegral with' its upper end. This

ned as to prov1de an annular
It

mountxng ring is so d1mens1o
face which locates on the upper face of the magnet.
also has an 1nner datum face which rests against the

outer cylmndrlcal r1m of the pole piece 6. The mounting

rlng 8 has an annular reglon 9 for supportlng the outer

part of the dlaphragm.
Mounted between the magnet 5 and the inner pole

3 there 1s a metalllc ring 10 which ‘forms a

short-c1rcu1ted turn, wh1ch mlnlmlses hum p1ck up when

 the transducer is in use. Between the pole '3 and the

rear cover 1 there is an acoustic damper 11 of a fibrous

mater1al.
Wzth the method of assembly indicated above it

is found that the tolerances accumulate at the welded

jornt. Thls fac111tates assembly with a low reject rate.
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bet ween the bent down cylindrical portions as can be seen fromFig. 1, and
Is carried by the portion 16 of the diaphragm part 14. Further theglQner
diaphragm portion,15 16 with the coil fits accurately into the negt r med
by the annul ar portion 13 of the diaphragms outer part. The |eads om t he
wi ndi ng, - one of which is shown at 20, go fromthe ends of the w nding of
the coil 18 to two terminals one of Wmch |.$5$h.0wn at 21. Each of 20

t¥Se ternminals is fixed into a tunn i.n the t he_support ring 7.
The outer side, #PELUERE 3 BRCPATH ’e?é’é'%rat% \L,ng‘ér °u51ert ﬁ?rg gﬁéﬂﬁc%’f’ has
a so-call ed spitaghalds2P]l ofiahsuitableigtiffifeinsudatdngr natertal. oof

potyethyl ene 25 o1 Le PG hOLE SI4LT Y Wabiclto ch! Shilfy g@ this

there is the fron cover as a rlng, e twel ve es such as
24, for the ingréegier BPEsthersuppant Xid%ddenfhon inRernBRTENRE FR®sducer

{inits telgphongagppiicosi 8 hent At a'amaxdr&wrrpbt-eﬁoar 12switB0an
recei ver. Behi nd these hol es t sh menfr an

;
nyl on, and whi ch®PRPa? fsp%EE&@Hrigcﬁﬁnﬁﬁﬂ; Y& rangaﬁc%PnefuP?ﬁ y}ﬁe 0
assenbly of the btfahbeduditaphrigmcis |of alumimdiuwm @nd dpl crdvesal epcepton of

the inner part Oko3Sy LofeFhPREBREEYe FUGIdIe toPPbviie bAggquataendl ed to

the magnet structure and casing in situ.” The oq part of "t he dlgﬁhragn1
is, as already iRiPRERRE® %i?%&?mﬁpﬁ(f%ﬁﬂ?duce F&P@édCBQPPeE of
mounting. ri bg 8, iAN€rtpert c£rs$s HHls iah dymm:afdalliaowhbheldl bpht agownsto

| gcated by the dhgghs gOULLRE T |HP'ad Sl YR He dALUELSY 18°8;¢o

referred to above e co accur ativée to
tha,/datun1and thet%@emeth% b¢n$rﬂgﬁnnqxihﬂdﬁiﬂ&i PPr&ipngnasi eapj peupeen

structure is’al serbRCRI§d 1, and is carried by the portion 16 of the
diaphragm part 14. Further the inner diaphragm portion
15 16 with the coil fits accurately into the nest formed by
the annular portion 13 of the diaphragm's outer part.
The leads from the winding, one of which is
shown at 20, go from the ends of the winding of the coil
18 to two terminals one of which is shown at 21. Each of
20 these terminals is fixed into a tunnel in the wall of the
support ring 7.
The outer side, i.e. the side which faces the
user, of the transducer, has a so-called spit guard 22,
which is a thin flexible membrane, e.g. of polyethylene
(9, 25 terephthalate fifteen microns thick. Outside of this
"there is the front cover 23, which has a ring, e.g. of
twelve holes such as 24, for the ingress or egress of
sound, dependent on whether the transducer (in its
telephone application) is used as a transmitter or as a
30 receiver. Behind these holes there is a mesh membrane
25, which may be of nylon, and which imparts acoustic
damping to the transducer.
During the assembly of the transducer, the coil
is wound on the cyllndr1cal portion of the inner part of
35 the diaphragm, and the result is then assembled to the
magnet structure and casing in situ.  The outer part of
the diaphragm is, as already indicated, attached to the



by the outer dianeter of the outer pole piece 6 relative to the datum
surface, thus ensuring the accurate | ocation of the coi
\ty for the use 10 of an adhesive bonding of the coil to the
tfas in many known transducers is avoided. In certain cases,
ited turn 10, and/or the spit guard 11, and possibly also the
may not be needed, in which=-cése whi chever is not 15 needed ™

t he nec
di aphr
shor t-=
nenbrane 25,

“in the gap. Thus

t he

?

s not provi d%sp_;*aepgf@n%d%e&hgggggnhpng Bing b° ShdLRL 14edetaf espect 5
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di f ference.
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2. In thi t nsi de of t i nne ol e 40 has, a st epped
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the i"s> cohf 1 ned e poin s
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The upper5 edgeredfattilvies tnec:has dathmr and uhereﬂerehtwntm dagdetixecure 25

the danmper in glacg, T%% ?nggh%ﬁccéﬁc uiég?yﬁﬁ%tvx\}wp# ﬁi’%@ﬂ%"i%@lt

mounted within the |nner
uses the saneEWEEWGU°G¢e6oﬁ§PP&§PFn@ftﬁbedPﬂbﬁFa©ﬂ4%sEkP¢¢1ﬁﬁ{ﬁ#atﬂﬂﬂuj 2,

differs from tdaem@aathwshﬂa&ducenﬁslenaﬂnﬁgntmedc@irdwpﬁfd&uﬁs will
be seen. Thus ft %maég tﬁ |.indr s gnet SO lé)ca# ed t the centre
of an outer p(ﬂ Fab2Brsc T aha® aReSet 2t 56\/61‘?"' ® H1% outer
pole is |ldtat &f wa aldbeswe bonding3ofinthe heoilipporthe |d@axstra;;mstaamt ially
as for the ot el plail ﬁgowhrQggggagagrswpgngeglggdthe outer wall 52 of the

outer pole is a discC whose 1'nner cylindrical r|n1def|nes t he -7-

~outside of the air gapInTﬁErFﬁhErcéFﬂéfth?h%h%F? EﬁﬁF“ ted turn 10,
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and/or the spit gua:d 11, and possibly also the membrane
25, may not be needed, in which case whichever is not

.. needed is not provided.

The transducer shown in F1g. 2 is similar in

most respects to that shown in Fig. 1, so the description

is confined to the.p01nts of difference. Whereas in Fig.
1 the damping arrangement include a disc of fibrous

material at the rear of the inner pole, this is not so in

Fig. 2. In this arrangement, the inside of the inner
pole 40 has a stepped recess 41 into which is secured an
annular damper 42 of a fibrous material. The upper edge
of this recess is formed over as shown at 43 to secure
the damper in place. Thus in this case we have a
through~flow damper mounted within the inner pole.

The transducer shown in Fig. 3, while it uses
the same method of constructing the diaphragm used in
Figs. 1 and 2, differs from the other two transducers in
a number of respects, as will be seen. Thus the magnet
is a cylindrical magnet 50 located at the centre of'an

outer pole formed by a flat disc 51 and an outer wall

52. This outer pole is located to thé_rear cover 53 and

. the support ring 54 substantially as for the other two

transducers. _
Mounted on the outer wall 52 of the outer pole
is a disc 55 whose inner cylindrical rim defines the

u .



is defined by the outer cylindrical rimof a disc-shaped pole piece 56
mounted on the. upper end of the magnet. In this transducer it will be noted
Ziéié

t hdt. the-5 only danpi ng arrangenent:- shown is the nesh 57 on the

of the front cover 58. However, further danping arrangenents, e.g. a$_i

Fig. 1 or 2, can be added if these are needegl._The magnets used in tt
trapsducers. descri bed 10 herein can be either ceram_c magnets or netal
magnets. 15 20 29ukFisle of &he pdr. 9gp. The Apngresifds- aEobhei aifr@ARducer

of the noving coiils i@eFdneshibyh thecbutdes aydiaghiagl ¥iint ofngl adsegshiged

di aphragm and a coi,l_ and ni.t including a nagne and
plurality of polggﬁfé?3§c%bgﬁg@§%g egsopoghgfPﬁgeﬁnegﬁnﬂ#aehﬁi?aﬁﬁﬁgrn
which the coil is locatedIntdisi transddcephifigwiild bedeotedttbapathes one
of which is s subgligntgadoihqaCah t a S t rephery
supports the coiﬁﬁgﬁg fﬁ%hﬁFﬁéfggbaﬁﬁﬁgﬁ %gbgﬂlgk E@%b@?ﬁﬁt?%l?ﬁ %ﬁ%plar
outer part whi chiRsdges 9Fp&hes frRBtcGPVeENa8r s HABLEBY, afUEEReH dempieg
central part of tareaticamentg) ewkher asninachigof 1t 8¢ Ryocaarbe adaédeir

i gap so that TRSESoAre debgRleen and 15 supported by the tuo .
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20 di aphragm 2.
type, . which includes

An el ectro-acoustic transducer of the novi ng coi

, i ' a di aphragm unit incIu and a coi
and a.ma unit including a magnet and a mm“ ﬂl mrpl eces so R

| ocat.ed o define
wher ei n \t Wle /di aphr ag

an 25 annular air gap I+ mhlc is | ocated,
mis made in two parts one of which is a substantially

circul ar ntral part whose outer peripherg supports the coil and the other~.

ntially annul ar outer part which also supports the 30 &

of which is a |
coil and is t attached to.the central part of the diaphragm wherein
one of the pole p|ecesAPseéesyFPna¢PB§F1ﬁeﬁ%@¢s@#C%FfQﬁrthﬁmﬂﬂﬂ%ns|ﬂater|aI
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ransducer as claimed in claim 2, '
Eﬂusﬂ‘er 8iAperchsof othe VP RARh ThFhe fiaphraa hw
upseaatdalllyheyltadricaErportion which extends

e air gap so that the coil is between and
ed by the two cylindrical portions, and wherein
e outer part and the central part of the diaphragm

drive the air when the transducer coil is current-driven

or resp
is used

ond to changes in air pressure when the transducer
to respond to sound waves incident on its

20 diaphragm.

2.

An electro-acoustic transducer of the moving

coil type, which includes a diaphragm unit including the

- 25
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35

diaphragm and a coil and a magnet unit including a magnet
and a plurality of pole pieces so located as to define an
annular air gap in which the coil is located, wherein the
diaphragm is made in two parts one of which is a
substantially circular central part whose outer periphery
supports the coil and the other of which is a
substantially annular outer part which also supports the
coil and is thereby attached to the central part of the
diaphragm, wherein one of the pole pieces is a -
cylindrical member of a ferromaghetic méterial with a
flat disc-like portion at one of its ends, which
disc~-like portion supports one end of an annular magnet,
wherein the other pole piece is a flat annular member of
a ferromagnetic material attached to the other end of the

magnet, its inner circular periphery with the outer



15 portion of the transducer, the hol'e of the annulus bei ng subst Lally
concentric-wi-th the inside of the cyl i nd hat pol e éi%%? 4,
A:transducer as clained in claim2, V\herg'm“mmmm the cyli al

menber of the first-nentioned 20 pol e ptece has®a Stepped recess on its

inside at its front end, and wherein an annular danping ring is located in
the recess. 5. A transducer as clainmned2inma claim4, and wherein the

anvil ar danper 'ﬁef‘ﬁgﬂeﬁ &t abfe Qu\{:h%r &'hﬁegfo’éﬁé &&ﬂgénc;i di'\'ta(:oerel ~  he

pi ece. 6. A transducer as claine |nca|m ,
danper is a ring*Rf HITHARREIONSS pole piece def %P%?%n%%c%ﬁfr SRR3R nmed in

claim2, 3, 4, Switiclh,s®idl edidr dish locgeed, awhgreyhi 88ch cof mbaio Gaxrys 30

electrlcall condiCla Vv Lo t he ndrl nber of
The tire pol o rrboue ByRHadl rlad aORRbERaReRHL Y Ey ¥R SIS Bol IR
‘menber forn® a swivkch @xtendsdntey thegair gap An#raasaqc@rrqu dihaty |n

claim2 or in anghSoid aﬂéﬂW@at bhlﬂﬁéehothéngw&h@fﬂﬁhﬁ'@afw I ndrl cal
menber of the flrst ol e piec

nor e upst andi ng BP¥Y 'or?%é'h%&gnckéb Gpet ﬁBtFFaH%IEc%‘?d @‘e centr %ﬂl-
transducer as-clpamedt rehd aii.ruphrangdr\Meerehe airashew thé hiranddwded he

transducer is as ‘ﬁi? e%j _ g r ef er e datum
regi on, wherein ‘? er pe?{l]: %grl)ye& %f gﬁg §n§ Eb ?H&?é?%e{rglag ragm has
an annul ar 1@catPrRpsuns \mhqshtgﬂg-csgép&siégew ia medrwerm@dtqjmqwgi on
to ensure that tdpedd mdﬁ@{gwlusl asapadagancentric W|th t he datum
regi on, and mheaﬁ4n t he qPqpet unit (s, C|$cularland gfsenbled
ageihst the dat rans ucer as claimed in claim erein an
annular acoustic damper is located between the rear face
of the first mentioned pole piece and the rear cover
15 portion of the transducer, the hole of the annulus being
substantially concentric with the inside of the
cylindrical member of that pole piece.
4, A transducer as claimed in claim 2, wherein the
inside of the cylindrical member of the first-mentioned
20 pole piece has a stepped recess on its inside at its
front end, and wherein an annular damping ring is located
in the recess.

5. A transducer as claimed in claiﬁ'4, and wherein

the annular damper is held in place by a formed-over rim
U 25 from the pole piece.
' 6. A transducer as claimed in claim 3, 4 or 5, and

wherein the damper is a ring of a fibrous material.
7. A transducer as claimed in claim 2, 3, 4, 5 or
6, and wherein a generally cylindrical member of an

30 electrically conductive material is located about the
cylindrical member of the first pole piece, between that
member and the magnet, such that that membé:'forms a
short-circuited turn.
8. . A transducer as clalmed in claim 2 or 'in any

35 claim appendent thereto, and wherein the cylindrical
member of the first pole piece is hollow and fits over



region, thus ensuring that the nagnet Magm unit are ,
correctly assenbled with respect to ea 10. .

el ectrp-asousti c transducer of the novi l@”gﬁ Lﬂ mhlch includes a
di-aphr nit including the diaphragm andca "ng magnet unit

I ncl ud a magnet and a plurality of pole pleces So Focated as to define
an annular-air gap in which the coil is+d&ated, wherein the diaphragmis ™

made in two pgyls oqmi.&fe YpistBnd@ng %:?J.i‘aﬂbéﬁa@ﬁéaiéé{r Choddl afs capd ral ¥

part whose outer periphery supportS the coil and the other of which is a
substanti al | y tF@RRdaceSut er part which al so supports the coil and is
thereby attached to tha eeahsducper asotléimedi tphekgia Wher e2,n virereifn t he

POl e Tueces % Balid WseRy80 i bR ERIRERERRGTEL oL) olodlih & I N0
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wherein a cyl igy# ﬂ%% StAlColtek!t sadéfsuwaai :?é & asare Of
the 30 disc, dV\i%eérrg?r? %Q?(B%t odret ba ﬁ% g
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defining the h N C , ﬁ§§g of 35
the two parts%’?1 t ?leré'l awgkzg‘gﬁ]ﬁ gaggguﬁéﬁgﬁl?l g%ﬁ“;/ cylin ‘3@ o tion

whi ch exﬂéhdsqﬂﬁﬁo1Fh§1§FP1§§pa&ﬁd1Psa§ﬁeﬂP;§ﬂg%ﬂa%¢E& Wmls
supported bet wegiionhe thi@ ensurifig thatythédiagwét Peiit aiysd tHwl wherein

when the trandiaetFagh piE 3aR SRFFBPFvEncap Ralnd Tl O etndd 1E o7
pressure when ealeh othegducer is used to respond to 5 - sound waves
incident on tRg di aphr 3gMe) ectro-acoustic transducer of the moving
' 15 coil type, which includes a diaphragm unit including the
.diaphragm_and a coil, and a magnet unit including a
magnet and a plurality of pole pieces so located as to
define an annular air gap in which the coil is located,
wherein the diaphragm is made in two parts one of which
20 is a substantially circular central part whose outer
periphery supports the coil and the other of which is a
substantially annular outer part which also supports the
coil and is thereby attached to the central part of the
diaphragm, wherein one of the pole pieces is a disc of a
25 ferromagnetic material with an upstanding ferromagnetic \;)
- wall at its outer rim, wherein an annulus of a-
ferromagnetic material is mounted with its outer rim in
magnetic contact with said wall, wherein a cylindrical
. magnet has one of its ends supported at the centre of the-
30 disc, wherein the other pole piece is a flat disc of a
ferromagnetic material attached to the other end of the
magnet, its outer circular periphery with the inner
periphery of the annulus on said wall defining the air
gap in which said coil is located, and wherein each of
35 the two parts of the diaphragm has a substantially
cylindrical portion which extends into the air gap and is
so'arranged tﬁat the coil is supported between the two



11. A transducer as clainmed in m precedi ng cl ai ns,
wherein the central circul'ar part owam? mis of a hig

coenduetive material such as alumniu ’ﬂ W’/ﬁ‘gm tr ansdficed hs
clained in claim11l, wherein the central cpat out war a
shal | ow saucer-like recess at its nmiddle. 13. A transducer as cl ai med

inTtlaimi1l or 12, mhereln the outer annuLauoaaLt of the dlaphragn1|s al so
15 nade of a hgg cpn ctive materi

ransducer as.cl FIRSL .S e whER1A BB AR Shsdf pagm g
t heret o, and whetkse mmabfpam:e af.yltimeddnaphrpgmt dnngeof.he heei X vwheparihe of

‘e, di aphr agm Dag: Giediild Aod01d SrenlcAxi VAT B oatbha s CnadiUl! o

portions overla a noving coll transducer, as
clainmed in clai ni-fl a’r’ﬁd?"tﬁﬁ%epr"&ﬁ“dltﬁg 5‘3&§fiﬁﬁeﬁaﬂ ‘F%?dt\"l% ¥ospRndi e |
whi ch casi ng paréodmu; wavéd Glicildemf @hemae dahpm:&gﬁmed therein, formng an

annul ar coil | ocat i r|n1| t he _out eri phe of th er part of
t he dlaphragn1 u%*hg thque évghcceﬁaFﬁnF nsugH %ﬁ%to?%é§$|¢hls and

remai ns concent rpreqeding neladammwlmmzassbnbpengragacnsculm prxtef he

nmagnet assenbly m%dﬁxﬁ%ﬁwsﬁbﬁ@hbﬂi& EBﬁdﬁQtin%&@@riéﬁWQ{s i's
30 accurately locatged 1 n the annul ar ai'r gap. . An el ectro-acoustic

transducer of t HRIHAARHPcoil type, substantlally as described with
reference tdOFi g2, Fi g.A Zrandduger3 asf clhémedcbnpabyingllly awhewsin Ihe

central part is domed outward with a shallow saucer-like
i recess at its middle.
13. A transducer as claimed in claim 11 or 12,
wherein the outer annular part of the diaphragm is also
15 nmade of a highly-conductive material such as aluminium.
14. A transducer as claimed in claim 2 or in claim
11, or in any claim appended thereto, and wherein each of
the cylindrical portions of the two parts of the
diaphragm has an annular portion at its inner end, which
20 annular portions overlap.
15. A method of making a moving coil trénsducer, as
claimed in claim 1, including providing a casing part for
the transducer, which casing part has a circular
reference datum formed therein, forming an annular coil
S 25 locating rim in the outer periphery of the outer part of
the diaphragm, using the reference datum to ensure that
the rim is and remains concentric with the datum, and
assembling against the datum the hagnet assembly which is
circular such that the coil of the transducer is -
30 accurately located in the annular air gap.
16. An electro—-acoustic transducer of the moving _
coil type, substantially as described with reference to
Fig. 1, Fig. 2 or Fig. 3 of the accbmpanying'drawings.
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