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1 IWPROVEMENTS | N OR RELATI NG TO TELEPHONE TRANSDUCERS The present _ ~
invention relates to an el ectro-acoustic transducer particularly, though "'
not exclusively, intended for telephones and in particular to a telephone .
receiver 5 of the kind designated by the Brittsh Post Ofice as No. 3 or *
No. 4. These are symetrical transducer systens and may thus be used
equally as m crophones (transmtters). Conventionally the No. 4 recei verg
has a netal fr3MPROVEMENTS cTcOR RELATING: MO IMELEPHONE: ITRANSDUCERS - €
menbrane that excludes noisture, a danping disc and a frustoconi cal
di aphragm A connecTheg Rresemtcinventiendrepategntos anreleatrb-racoustic
other end to the rocking armafure of an el ectronagnetic driving systemthat
i ncl udes a paFFaBFQEé:ﬁreﬁ%ﬁiﬁ“. 1arl¥. pdhpugh \Bethexelusiveditcgintended
per mmnent magpet and a yoke of soft magnetic _material that passes into the
coils and al sbfr %\ﬁqﬁgﬁﬁnFiﬁl A tilFP\;i‘rfg tg & &alephope Ferpiverem

! T e RN 441 0, 008 AFEHSRA L e B e
provides o o3\ e 41 idke NS’ afbidhetoll R e g
no menbrane Oga3LRAH Coélcapeddedbatiy TaS fn{fé?%ﬁlg?ﬁe&at&ﬁﬁshmtﬁgééd.ng

system accounts 25 for a consi derabl e proportio the cost of the

transducer and it | ecivelriSn®I1{NEHEVRBLI W FacRiVéFenas rangdysetal
assenbly that is | ess expensive and is sinple

! front and rear cover. Inside the front cover is a

10 membrane that excludes moisture, a damping disc and a
frustoconical diaphragm. A connecting rod fixed to the
diaphragm is connected at its other end to the rocking
.armature of an electromagnetic driving system that
includes a pair of series-wound coils between which is

15 1located a permanent magnet .and a.yoke of soft 'magn,e_tic.
material that passes into the coils and also provides a
fixing for the driving system. The driving system and
.electrical connections for the coils are secured to an
- annular metal frame that fits into the -front cover behind

20 the diaphragm and which provides a seating for the rear
cover which is crimped or spun over the front cover. The
construction of the No. 3 receiver is similar but includes
no membrane or separate damping disc.

The frame that carries the driving system accounts

25 for a considerable proportion of the cost of the
transducer and it is an quect of the invention to provide

a transducer assembly that is less expensive and is simple



2.to assenble. It is also an object of the invention to provide an (:125
|hsulat|ng housing for the transducer that provides additional subscriber
protectPon fromhigh energy transients in the tel ephone system e.g. as a
result of 5 .electrical storms. The |nvent|9n provi des an el ectro-acoustic
transducer ,conprising: a generally cup-shaped rear cover having a

cylindrical side wall out-turned at its upper end and 10 extending from

the rimwaf a base Lpybitflel $£CHW (aidbOah @b 3RcteHEENEOLAVERL YOI &
el ee¢’r omagnet i ¢ riving unit and at a higher |evel than the major segnent a

term nal “recei vgm:ﬂaer a&ﬁgmaa1atdiezgfmaeusaesymﬁbrhaaumgtaanysmmmeuat
face fixing |an di sposed symetri cal with 15 respect to a dianeter

normal to said pieovided fadditivyal rmtbﬁmnopreeg&nmbnarﬁoww rdhergy

I nwar ds along the side wall, each fixing land being formed to define a
fixing |ocationtathébents wn-iﬁmfaemepmteplstem,he.lg.nas segresu lan of
upstandi ng |l ocator wall; 20 - a yoke and coil sub-assenbly defined by

a cruciforn1ﬁokshdq#niqﬁlnlgoembsable material having a magnet at its
centre with one pair of upturned opposite arns directed al ong the dianeter
normal to said chord tBheef imvepitsi phecpg avidear rancotl echmiomadoussic
ot her pair of 25 wupturned opposite arns parallel to the sai.d chord and
formed with out -tuanadne¢exieemprisingat | ocate directly on

. a generally cup-shaped rear cover having a

cylindrical side wall out-turned at‘its upper end and

10 . extending froﬁ the rim of a base divided at a chord into

"a major segment for receiving an electromagnetic driving

unii-and at a higher level than the majdr_segmen£ a

terminal-receiving minor segment, the major segment having

on its inner face fixing lands disposed symmetrically with

15 rqspect'to a diameter norm§1 to said chord, offset away

from the minor segment and extending inwards along thé

- gide wall, each fixing land being formed to degine a

fixing location and having on its face presented to the
minor segment an upstanding locator wall; . |

20 a yoke and coil sub-assembly defined by a cruciform

yoke plate of magnetigablq-material'having a magnet at its

centre with one pair of upturned opposite arms directed

along‘the diameter normal to said chord to define pole

éieces that carry coils and with the other pair of

25 upturned opposite arms paraliel to the said chord and

formed with out~turned fixing ears that locate directly on

said lands of the major segment with through-holes therein



0

sard | ahds of the maj or segnment with through-holes therein 3 aligning
with said fixing |ocations of said |ands;. an armature overlying :said:yoke T
and formed with dependi ng bearing neans engagi ng said nagnet to perm f the
armature to rock thereon and a pair ol torsion arnms 5 extending towards the
| ands- and termnating in fixing ears I'n contact with the fixing ears of the
yoke with through- holes therein or fixing pegs thereon aligning wth-said

fixing | ocgiign ?fwiﬁhdshiad$ix~iﬁgd I 1618 MG | LS CLands; t her et 04N
upst andi ng conne i ng rod nmeans fixing the ar mat ure in tlght

contact with theagolgr matuiree okeliying 0bai@0RicKé #hah fdimbandsien that

the armature is supported for -vibration in said rear cover; connector

term nal s depending beariny masansrengaging sadde magnet d:laa(pém:htlghe

connected to the coils; a dished di aphragm connected generally-at its
centre to ahmad:atmcttlmgrocdt athlexeoporand & padrmecofptorsiont larms
out-turned rimof the cylindrical wall; and a front cover engaged wth the
rear cdverextendingetowardsr Ahedlendshend terminatingnin ofizing hears

provi des a nmethod for naking an.el ectro-acoustic transducer which

conpri ses: iBr FAREARY With | e wEixing . grus 9f dhe aqke with sHapeughear

cover having_.a cylindrjcal side wall out-
holes therein or fixing pegs thereon aligning with said

 fixing locations of said lands, said:armature having

secured thereto an'upstanding connecting rod;
10 meané-fixing'the-armature in- tight contact with.the.

yoke and the yoke in tight contact'wiﬁh the lands so that

. the armature is supported fdrwvibration'in'said.rear
cover;
, connéCtor termina{s extending through said minér_

15 segment.and_electrically.connected to the coils;

a dished diaphragm connected generally at its centre
to £he connecting rod and supported at its periphery on
the out-turned rim of the cylindrical wall; and

a front cover engaged with the re#r-cover.ho define

20 a transducer housing. |

The invention further provides a method for making
an electro-acoustic transducer which comprises:

. arranging with-ité wall upwards a generally cup-

shaped rear cover having a cylindrical side wall out-

- 25 turned at its upper end and.extending from the rim of a
;;basé!divided along a chord into a major segment for

. receiving an electromagnetic driving unit and a terminal



afong.a chord into a major segnment for receiving an el ectromagnetic drivi
uni't.and®* a term nal 4 receiving mnor segnent at a higher vertical
level--than the major segment, the major seggent having on its inner face
fixing |lands disposed symretrically with respect to a dianeter normal to
said chord offset away fromthe mnor ‘5 segnent and extending i nwards from
the sideswall, gideivin@d ninerPoedmd vt "&e 4 hilghete varit x¢al leval @han
and\having on its face presented to the m nor segnent an upstandi ng | ocator
wal I'; pldci ng depe\ana§or Nsegment,cthe Onajol welghmerntl Having! oaulitas shiey
defined by a cruciformyoke plate of nagneti sable material having a magnet
at its centre wifdeentifing léndptaispdsedpspminetrially acitil réspect heo a
di aneter normal to said chord the said pair of arns defining pole pieces
and carryi ng coidiametexi nhprmad dichesaidc ¢hord obffisetr awaywpfoont £her minor
parallel to the said chord and formed with outturned fixing ears that
settle directdy aspgment |andsestending dnwazdmnfrom thehmide- walds each
therein aligning with said fixing |locations of said |ands;, placing

downwar dl y into £hxingatand being foxmedstoodedine afixingcharasinmang
nmeans that settle on the magnet and pernmt the arnatugg.to_rock t hereon and

a pair of torsi MRELRE SR edddngtrcRaRReteRtLd O okhe minor segment an
upstanding locator wall; '

25-furﬁed*at,its upper end and extendi ng frbn1the rimof a base divided <jgi:)

placing downwatds into the rear cover a yoke and

10 coil sub-assembly defined by a cruciform yoke plate of

magnetisable material having a magnet at its centre with

- one .pair of upturned opposite arms directed along the

di#met_er normal to said chord the said pair of arms

defining pole pieces and carrying coils and with the other

15 pair of uptu;'ned opposite arms parallel to the said cl}brd

and formed with outturned fixing ears that settle directly

on said lands of the major segment with through-holes

therein alignihg with said. fixing locations of said 1andé:_

. placing downwardly into the rear cover an armature

20 formed with depending bearing means that settle on the

magnet and permit the armature to rock thereon and a pair

of torsion arms extending towards the lands and

terminating in fixing ears that settle .on the fixing ears

of the coil sub-assembly with -through-héles or fixing pegs

25 aligning with said fixing locations of said lands, said

armature having secured thereto an upstanding connecting
rod; : _



Arninating in fixing ears that settle on the fixing ears of the.coir .
gJub- assenbly with through-holes or fixing, pegs 25 aligning with said L

fixing |locations of said |lands, said arnmature having secured thereto an ; .
- upst andi ng connecting rod, nechani%ally fixing the armature from aboves .
the rearing cover in tight contact wwth the yoke plate and the yoke plate

in tight contact wwth the lands so that the armature is supported fqx.-,

vibration in sainbdiiégYPy: thxing thel SrhatuceNGrBfN MY i Teddhs

t hrough said m nor segnent ‘and el eCtric y connecting the coils to the ‘w/

term nal sea¥eEi g Hhghiaictntate With aflie Cpoke plditd candi REr $aKes0 t hat

its rimsettles on the out-turned end of 10 the cylindrical side wall and
. the connegpilate riod thightectontacbugith theolghdsolse ithataithediadpataga
---adhering-the connecting rod-to the diaphragm and assenbling a front
cover to tise supportedrforirvibbatiomninobatldcrisaremavaer;wi || now be

descri bed 15 by way of exanple with reference to the acconpanyi ng draw ngs
i n whi 8h: Fi gur dntrodueing plcodnectorw términalsuthiroughnsaideminoyor di ng
to the invention; Figure 2 is a vertical section of the rear cover on 20
the -line megmenti AR elegkrirgdly 3cepngctdng cthesceoids otot khe ecar

cover on
terminals:;:

placing downwards onto the rear cover a dished
diaphrﬁgm 8o that its fim settles on the out-turned end of
- 10 - the cylindrical side wall and ﬁhe connecting rod projects
through a thrpugh-hole'in said diaphragm; |
- -adhering -the connecting rod- to the diaphragm; and
assembling h*front cover to the-rear cover.
S An-embodiment.ofgthe invention will now be described .
15 by way of eiample'with reference to the accompanying
drawings in which:
Figure 1 is an exploded view of an acoustic
transducer according to the inﬁgntion;--
_ Figure 2 is a vertical section of the rear cover on
. 20 the line A-A of Figure 1l:; and
| .Figure 3 is-a-vert;cal section of the rear cover on
‘the line B-~B of Figure 1:
'In Figure 1 a front cover generally designated by
-the reference numeral 10 is a snap fit over a rear cover
25 generally designated by reference numeral 20. Ultrasonic - .
'-s-weldin§;1801Vent welding ot adhésive'hOndinghcbhld also

be used. Both are moulded in a plastics material such as



t he Iihe'B—B,of Figure 1, In Figure 1 a front cover generally designated by
the reference -nuneral 10 is a snap fit over a rear cover 25 gererally \

designat’ed by r&ference numeral 20. U trasoni c wel ding, solvent welding or
adhasi ve bonding could al so be used. Both are noulded in a plastics :
materi.al such as ©~ . 6 ABS, nylon or an acet ab copolymer or may be a netal

such as:-al v ni um For user protection it is preferred that the front cover

houl d b f I I h
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portion 24 and ar tfﬁaﬁ' r%@and hoghd B ¢P %kﬁaﬁ‘gti% O ?gc%grztdﬂ%‘:ﬁd

rimof the rear c ocates agal hs npl ng

end of a connectiy rﬁdoﬁé 698§C fﬂe%‘ﬂrﬁﬁ%sﬁi BErQHQQ gg%‘r’sg:tf@étheet

t hrough hol e 26 |n he di ap ragn1 I's secured to the

€.g. by a' cyanoag #%Pe@é’ﬁ@é' xﬁgrzge OF Woi% tiYd mrtﬁéslﬁtéﬂsal b€dthe
yoke made of " 15 t” magnetic terial having a generally cruciform

central basepl at etianka%@@tar&aqi ddth pnigS aiereZ ehaeoREy P8 oF fid®al or
pair of upstanding arms defining pole pieces and carrying series-wound

coi I's 30, 31 and ;1 seaoi@spai raofenipat anglt ag aampiﬁaglmgzboqaésngameribme:r
2 generally conical portion 24 and an outer c1rcumferent1a1
land 25 that sits on the out-turned rim of the rear cover
"10 20 and locates against the damping disc 22. One end of a
connecting rod 34A (descnibed below) passes through a
central through hoie 26 in the diaphragm 23 and is secured
to the ' diaphragm 23, e.g. by a cyanoacrylate. adhesive.
‘The driving unit comprises a So~called yoke made of
15 soft magnetic material haviné a genetaliy cruciform
central béséplate to the centre of which is secured a
magnet 50, a fiist pair of upstanding arms defining pole
pieces‘and carrying series-wound coils 30, 31 and a second
pair of upstanding_arms defining 1ocating-members 32, 33
20 that have out-turned extremities 51 formed with fixing
holes 52. An armature 34 gyerlies the magnet 50 and has
stamped semi-cylindrical depressions permitting it to
vibrate thereon. It is secured to the other end of the
connecting rod'34 so thag as it moves it éétuates the
25 _diaphrégm 23. The armaturé 34 ”pivots on the magnet 50
‘and is ‘retained by arms acting as'tofsion-bars whose

extremities 35, 36 coincide with thé'extremities of the



20  that have out-turned extrenities 51 formed with fixing holes 52! An
armature 34 overlies the magnet 50 and has stanped sem -cylindrircal *

3

depressions permitting it to vibrate thereon. It is secured to the ofher'

end of the connecting rod 34 so that ag it noves it actuates the 25 »

di aphragm 23.

The armature 34 pivots on the magnet 50 and is retained by

arnms acting as torsion bars whose extrenmities 35, 36 coincide with the;

extrenitiedcdat iRg mdmbeons i 32 ,MeIPeand3lare 3 ik bse |fdenede ¥ oelied
wi t h through-holes '53. The rear cover 20 is divided at a chord 60 into a

| ower naj ortlnsyrginehéleshis@y receives the yoke and coil 5 -assenbly and
the armature 34'and a nminor segnent 62 at an upper level that is forned

wi th through-hol eBhé3rear rareevi 29 dendivided eatriaatho4d 6ninte ianner
face the rear cover 20 is formed with fixing | ands 40, 41 di sposed
symret ri callower t majespesgnent Glamiichoreseivest h&heo yakeorandocadid
of fset. away fromthe m nor segnent 62 and extending inwards fromthe side
wal | . . Bactegsembly| and ithef Anpatyren3dd ande agminnrersegmentt 63 appan face

thereof that defines a_ fixing location and an upstanding | ocator wall

;;

its edge preRRafedevelndhiator iseghermegy with khroughi~hpless 6% Fervween

the m nor segment, 62 and the .medi al edge.of .each | and directedggenerally

to tHEFThHIRE 66°8RRT IR FeIMIEALED 4Pes o PhckF&it 1BRR0-

nor mal

10

15

20

25

88 he

rear cbve:ﬁzo is formed with fixing lands 40, 41 disposed

symmetricélly with respect to a diameternormal to thé

chord 60 and offset away from the minor segment 62 and.

extending inwa:ds.ftom_theuside wgll; Each fixing land is

_fd:med'with é hole 64 opening to.the upper face thereof

that qefiqes:a'fixing location and an upstanding locator
wall'sé bﬁ its edge presented to theminor segment 62.
Reinforciné ribs 67 bgtwgen the.minor segment 62 and the
medial_édée of each land directed'geﬁerally normal to the
chord 60 damp out an unwanted resonance at 2000-2500 Hz.

Electrical connections are provided between the coils 30,

- 31 and terminals 45 in through-holes 63.

In éssembly the rear cover 20 is arranged with its
riﬁ:upwazdly as shown and an assembly of yoke, magnet 50
and.coils ji, 32 is lowered until the extremities of arms
32, 33 settle on'the lands 4@, 41 behind the locator walls
66 with the holes 52 and 64 in register. Then the

armature 34 is lowered in place and fixing screws 59
‘engaged in the holes 52, 53 and 64 are simultaneously and

_eQually tightened from above by Qutomatic screwdrivers

66 on



El-ectrical connections are provided between the coils 30, 31 and term nals ,
45 i,n through-holes 63. 20 In assenbly the rear cover 20 is arrang d/_é%
with«<itd rimupwardly as shown and an assenmbly of yoke, nagnet 50 and coi

31, #32 is lowered until the extrenmities of garms 32, 33 settle on the |ands

40, 41 behind the locator walls 66 with the holes 52 and 64 in register.

Then the 25 armature 34 is lowered in place and fixing screws 59 engaged

in the hekes 5 d 38 oS twﬁi o&p# | 0
abové by_éuton%?gggg?eﬁgéﬂ?‘g_s i"liMB there yxc?ga(rjrip:?ng )hﬁe/ %?’?r%ﬁ?g‘;%&ﬁi ?‘e
tight contact wekR rleifi€xbscshlbeSthé ybxtehgm 40 A Ra€OothbahrnPture. 34
armature 34 is supported for vibration in the cover 20. The term nals 45

are inserted doj@wsapppritedo folre vitiratich anl the asowver 20, | crivs termihhas
coils 30, 31 are attached thereto. The diaphragm 23 is then |lowered into

pl ace with the 48nrereininsed t¥d downwiindliyr cintocetheal hdle@ghé 3hol @nd
therein and with its rimhaving settled on the out- turned rimof the

cylindrical Swal ¢onnedicingaleadsr £xom1Ghdheocddmedn,ng3locaread at tpbhedm
are then adhered by application of a spot of ultraviolet activated adhesive
fol l owed by pastheretprsouTheadiaphragmo|23t isi ¢hencigwered dnke Phase with
adhesi ve such as_two-conponent adhesives may be used as alternatives.

Thereafter the Shfpiaapnecting rod I4R REALNRing cfremedcent¥absbroush-
and finally the

hole therein and with its rim having settled on the out-

turned rim of the cylindrical wall of the rear cover 20.

10 The connecting rod and diaphragm are then adhered by
application of a spot of ultréviolét activated adhesive
followed by passage through an ultraviolet light chamber.
Other forms of adhesive such as two-component adhesives
may be used as alternatives. Thereafter the damping disc

15 22 ar;d membrane are lowered into position and :Einal'ly the
top cover 10. is assembled to the rear cover 20. It will
be appreciated that this arrangement is advantageous
insofar as all the parts are placed serially in or on the
rear cover and is very suitable for automatic assembly.

20 Thé rear cover may be of overall diameter about 37.8
mm or about 43.8 mm and the fixing locations of the lands
may be spaced abgut_25.4 mm apart. |

It will ﬁe appreciated that various modifications
may be made to the e;_ubodiment des.cribed above without

25 dgpar_ting from the invention, the scope of which is

defined in the appended claims. For example, the

electromagnetic drive pniﬁ may be provided with an



. cover 10 is assenbled to the rear cover 20. It wll be appreciated t hat
s arrangenent is advantageous insofar as all the parts are placed -

~

efially in or on the rear. cover and is very suitable for automatic * - .
assenbly. 20 - . The rear cover may ke of overall dianeter about 37.8 e .
or about 43.8 nmmand the fixing |ocations of the | ands may be spaced about
25.4 mmapart. It will be appreciated that various nodifications my_be

nmade to theagiatlir@hadeng duise i Uh2 e i I; t
i nvention, the scope of whig(r':h_ (IS gg?lhge?élén@t %g gggeﬁeécféc?%{t#s@ W -’
exanpl e, thasd cehrUWgHCHKréuigi-HolledBietReOWERE Yahl adre . &n
armat ure havi ng depending pegs at its extremties that pass through '
t hr ough- hol ¥ster fidrencée £t ine ol est dnf cekwecaands i 40)0l£F b tékgel ands
40, 41 or the electromagnetic drive unit nmay |ocate on threaded pegs .5
upst andi ng eélestzomagaeticl dmiivechdiitn payciocpte i threadedpéys
| ands 40, 41 may be fornmed wi th upstandi ng def ornabl e pegs on which the
el ect r onhignapstanding firom| Landes40af4¢bandihgild Hin pldaceaby slagesinger to
hold the unit in place. CLAI VB:

nuts or the lands 40, 41 may be formed with upstanding

deformable pegs on which the electromagnetic drive unit
-loca_tes.' after which the pegs are swaged over to hold the

: unii in 'place.'



1.. A .rethod for making an el ectro-acoustic transducer which conprises: i.')o‘
atranging with its wall upwards a generally cup- 5 shaped Tear cover—havin i

a‘¢ylindrical side wall out- turned at its upper end ' omt he
rii mof” a base divided along a chord into a gp@gjor segummmﬂ""%mﬂg an
el ectromagnetic driving unit and a term nal receiving*mhor seg »al a
hi gher vertical level than 10 the major segnent, the major segnment having

on its inger facruaAIM8:Ng | ands disposed symretrically with respect to a

di aneter normal to said chord offset away fromthe mnor segnent and

ext endi ng ‘i nwar ds frorAt methiode fiat | making fanKi ebed¢trnd-acongtior teansducer
define a fixing location and 15 having on -its face presented to the m nor
'segnent . an upssinddingomprisesnal | . pl aci ng downwards into the rear cover
a 'yoke and coil sub-assenbly defined by a cruciformyoke plate of

magneti sabl e nateri al 3RKanginguwith dits (waidnupwards 20 gsnepailyoicup-
upturned opposite arns directed along the dianmeter normal_ to,said chord the
sai d pair of Sar fhapednrepn Fevere RAVIRG @a/9Y1hpdxdiqal oadds (ralie ocut~
ot her pair of upturned oppasite arns parallel to the said chord and forned
with outturned f4UFRgdecats i uRRer| eng 2d |gxtending, from fhe righof a
maj or segnent with through-hqQles therein aligning.'with said fixin '
| ocations of sai@?%n@&ggﬁﬁgi rﬁ}%ﬁmﬁarﬁﬁ? nt‘)‘c}qF ed R eFezﬁ(inﬁ?ﬁat'?ﬁre

receiving an electromagnetic driving unit and a terminal

i'eceiving minor segment at a higher vgrtical level than

10 the major segment, the major .segment having on its inner

faée fi.xiné lands disposed symmetrically with respect to a

diameter normal to said chord offset away from the minor

segment and extending inwards from the side wall, each

fixing land being formed to define a fixing location and

15 having on -its face presented. to the minor 'segment an
upstanding locétor wall;

placing downwards into the rear cover a yoke and

coil sub-assembly defined by a cru'ciform yoke plate of

magnetisable material having a magnet at its centre with

20 one pair of upturned opposite arms directed along the

diameter normal to saic_l chord the said pair of .arms

defining pole pieces anﬁ carrying coils and with the other

pair of upturned opposite arms paraliel to the said chord

and formed with outturned fixing ears that settle directly

25 on said lands of the major segment with through-holes

therein iligning with said fixing locations of said lands;

pPlacing downwardly into the rear cover an armature



rrred wtthdependrimgbeari ng neans that settle on the magnet and per*m’f

e arnm eon and a pa[r of torsion arns extendi ng towards " -
e Iandi"ﬂmmuamﬂ @H in fixing ears that settle on the fixing ears & '
of the cOk £ o with through-yiples or fixing pegs aligning with

sai d.fixi-ng l.ocations -of ;said | ands, said armature having secured thereto
an upstandi ng connecting rod, nechanically fixing the armature fromabove
the rear 1GorGRu@’ wiH | eﬁ@ﬂ&@tbdlfhnﬁh‘iaé&@ Bhalte sdtk i8¢0 OFM ate:
in tight contact with the Tands so that the armature is supported for_ N
vibration maghdtd arrpete ; thet agfatuite &N thérbnahadt Ar @adlr said
m nor segnent and electrically connecting the coils to the 15 term nal s;

pl aci ng dowfardsr olom t Armsarerterid ind shkewadrdar afie sQdmds i aad i m
settles on the out-turned.end of the cylindrical side wall and the

connect i ng trexth inat g sin hEdrihga earsokathdettile son dthe afixigg) exrs
adhering the connecting rod to the diaphragm and assenbling a front cover
to the Seaof dche .ccil sub-rasseniblycwithnghrougharhalesniosr dixing: pegs

cover is provided with upstanding reinforcing ribs between the m nor

segnent and@laningxwidh anidi fizdag Jecatipnsoofssaid flamdmet saiidr

avoi di ng an unwant ed_resonancei n the frequency range 2000-2500 Hz. 3. A
met hod accATMIRNES BAYiAGL sncurethctbeRetne dnappstanding connecting

mechanically fixing the armature from above the rear
10 cove_r. in tight éontact with the yoke plate and the yokel
plate in tight contact with the lands so that the armature
 is supported for vibration in said rear covef,-‘-
introducing connector terminals through said m‘inér
segment and ‘electrically connecting the coils to the
15 terminals;
placing downwards onto the rear cover a dished

- diaphragm so that its rim settles on the out-turned end of
the cylindrical side wall and the connecting rod projects |
through a through;hole_ in said diaphragm;

20 - adhering the connecting rod to the diaphragm; and
| assembling a front cover to the rear cover.

- 2. A method aécbrding to claim 1 wherein the rear cover
is provided with upstanding reinforcing ribs between the
minor ség_menf: and each fi@:ing'lana' directed parallel to.

25 said diameter for avoiding an unwanted resonancein the

' frequency range 2000-2500 Hz.

3. A metho& according to claim. 1 or 2 wherein the rear



cover ‘is-of pverall diameter about 37.8 ms or about 43“8"ﬁﬁ3—aﬁd”fh€
i Xi ng Iocatlons of said |ands are spaced about 25.

nethod sccording to any preceding claim’ wherein 5|3ﬂﬂﬁﬁ! “"ear
covgrs are moul dings in nylon, ABS, an acetgh copol plastlcs

material. 5. A met hod according to any preceding cIa|n1mhere|n t he
armat ure ape the yoke and coil. sub-assenbly.are Secured by screws passed

dowmwards.tthrouqiwéxe i8r e€glovekalhad Esmevdrt aboade @7 8 e VOrl aboubc43.8

fixing lands. 6. A nmet hod according to any.of clainms 1 to 4 wherein the
extrem ties of thmsaramd utheh®ix ispeldicar fonsngfpegmsidhdandssarer apdced
t he through-holes in the yoke and are an interference fit in holes in the
fixing | ands. . 1mbout 25 /M memaocdpatterding to any of clains- 1 to 4:wherein
the fixing lands are forned with upstanding threaded studs that |ocate in

t hrough-hol es i ntd he eht methodsactorfiéngokts aamlyt precedingr ssladimnpvhgrein
nuts holding the yoke and the armature in place. 20 8. A net hod

accordi ng to Ssanythé franfsandt ceamm‘eerstaeefmmﬂgluruﬁdslmmmnem&tan
upst andi ng st.uds that |ocate in through-holes in the extremties of the
yoke and the arn@ﬁ%ﬁélaﬁ9ﬁplmnﬁéhOFhé%Q%hgﬁwﬂkﬁiFkQﬁcﬂ%ﬁ%lihb-yoke and
armature in place. 25 A net hod gccording to any precedlﬂgéclalm

wherein the connect or Pepﬁ9ﬂﬂ§ ageor A ine: 49 3RRrPESRRALNG qlyimywherein

threaded studs aggearaer;ngrtcuerdefra% a@gge 1'13 8 taﬁ‘é? gi‘:oz.l sub-assembly are

_secured by screws passed downwards through the through-
10 holes and threadedly received in the fixing lands.

6. A method according to any of claims 1 to 4 wherein

the extremities of the armature have depending fixing pegs

.that pass through the through-holes in thegfoke and are an

interference fit in holes in the fixing lands.

.15 7. A method according to any of claims 1 to 4 wherein
the fixing lands are formed with upstanding threaded studs
that locate in through-holes in the extremities of the
yoke and the armature, clamping nuts holdiﬁg the yoke and

the armature in place.

20 8. A method according to any of claims l to 4 wherein'

the fixing lands are formed with upsténding studs that
locate in through-holes in the extremities of the yoke and
the,armatqre after which tﬁey are swagéd to clamp the yoke
and armature in place. '

25 9, A method acco;ding to any preceding claim'whe;ein
the conﬁectot terminals are in the form ot_connecior tags

o:_thteaded'studs and are forced from ‘above into through-

22



im the minor segment in which they fit. '10° A nmethod for _

klngI | E“ t|c transducer substantially as hereinbefore; T

( escnb@lﬁmﬁ‘“ eto -~and ‘as illustrated in Figure 1 of th® L
" .acconpallyi ng- & . Hrawi.ngs: 11. An el ;catro acoustic transducer conpri sf'r'nge as
gener alty - -cup- shaped rear cover ng a cylindrical side wall '

out-tuLned at its upper end and extending fromthe rim of a base Glvi ded
dri ving (ApeEnaBoend Hinds SRUEEh O PRECH FRA BT ;"{'Z‘?P{tn;‘f’ )

. _{Sﬁﬁg“h[‘gp‘g‘sz‘érsiﬁﬁéﬁ?ﬁﬁy End SO M edBe e e RRRRALREE | "
chord, &gﬂna%xaﬁrxfdsorqémﬂ%m ¢ °aEBREiBed SH & daferaiBeIt ONO-

the side each ing land bein ormed- to define a fiXing Iocatlon
and havi ngnan uSiflapesl%rze&eaaediﬁOﬁi@u%nqr SEUTHE aBJmpA ocat or
wal | ; a yoke and coil sub-assenbly defined by a crUC|forn120 yo e p ate of

nagnetssaafswﬁragem al having a magnet at its centre with one pair of
upt ur ned opposite arns directed along the diameter normal to said chord to
define polk.pi eAns elleattresacoustic trahsdidert bomprbsingair of --
upturned opposite arnms parallel to the said chord and 25 forned Wi th
out-turned fixiag gemeradily ocmﬂp-ahlapeldy ‘Treari dooOweds (h‘av“iiagmju)r
- segnment with through-holes therein _
cylindrical side wall out~turned at its upper end and -
- extending from the rim of a base divided at a chord i.nto
10 a major segment for receiving an i eIectromagnetic driving
unit and at a higher level t‘han the major segment a
'terminal receiving minor segment, the major Eegmeht ‘having
on its inner face fixing lands dispoeéd symmetrieally with
respect 'ﬁo a diameﬁer'ﬁormal to said chord, offset away
1S from the "mihof segment and 'e;t_e'i'iding inwards along the
side wall, each fixing land being formed- to define a
fixing location and having on its face. presented to the
minor segment an upetanding locator wall;
a yoke and coil sub-assembly defined by a cruciform.
20 yoke plate of magnetisable material having a .magne-t. at its
' centre'wifh one pair of upturned:op'p'osite' arms directed
along the dianmeter normal to said chord to 'de'fi'he_.pole
pieces that carry coils and with the other pair of -
upturned opposite arms parallel to the said chord and
-i25 formed with eut-'turned"fixin‘g ears that locate directly on
- gaid "l_an'ds of the major segment with through~holes therein
aligning with said fixing 16cations of said iands; .



a{lgnlng ‘Wi th said fixing |locations of said |lands; - 14 EHTEWﬁnTnfr J::::)
dVerLylng sai d yoke and fornmed w th depending beariﬂ g -sai
r’fagnet ®0 pernit the armature to rock thereon and MIWM'"EW ar s
ext emfli ng towards the |ands and term natingygn fixi hg arls 3 isn ntac

with the fixing ears of the yoke with through- holes therein or er| ng pegs
thereon.aligning with said fixing |ocations of said | ands, said armature

havi ng sgour ed. t her et anatipfitutenovexreiagngaidl; ydskansadd XEBE Me® with -
arneture in tight contact with the 10 yoke and the yoke in tight contact

with the’l ands slepgémiindicbeantngmeanssengaging saldvimagaetotoi pesniit tan
cover; connector term nals extending through said mnor segnent and

el ectrically commmatdrieo the xocks;tliéreon and & Pmilrdichhtogmicmnarml
generally at its centre to the connecting rod and supported at its

peri phery on t heexhending ctowandsf thaclandsnandcterminatingd in ffixing: eaors
engaged with the rear cover to define a transducer housing. 20 12. A
transducer adcorit repntact awith) theorfl xing ceans rof othe yoker wiitde thaiqugh-
upst andi ng relnforC|ng ri bs between the mnor segnment and ,each - fixing | and

di rect ed- nor nal holeg; thernin iox £ixingnpess theareen adigning vithpsaid

frequency range 00- 2500 Hz.
g y d nggng locations of said lands, said armature having

secured thereto an upstanding connecting rod;
means fixing the armaﬁure in tight contact with the

10 yoke and the yoke in tighi contact with the lands so that
the armaﬁure is supported for vibration in said rear
cover;

connector terminals extending through said minor
segment and electrically connected to the coils:;

15 a dished diaphragm connected generally at its centre
to the connecting rod and supported at its periphery‘on
the out-turned rim of the cylindriéal wall; and

a front cover éngaged with the rear cover to define
a transducer housing.

20 12. A transducer according to claim 11 wherein Ehe'reﬁr
cover is provided with upstanding reinforcing ribs between
the minor segment and each fixing land directed'normal to
said chord for avoiding an unwanted resonance in the
frequency range 2000-2500 Hz. _

25 13. A transducer according to claim 11 or 12 wherein the
rear cover is of overall diameter about 37.8 mms or about

43.8 mms and the fixing locations of said lands are ‘spaced



25 13- er according to claimll or 12 wherein the rear cover is

~9f over al ' amt 37.8 nms ofrabqut 43.8 mms and the fixing @ LT
catiog “ l\mmmﬁ ,“nare spaced about 25.4 nms apart. 14. A ’e{ 2
| _ ;

ansdu ngsto claim1l, 12 or_ 13 wherein the front and rear ® =
overs are noul di-ngs in nylon, ABS, artBicetal copol ymer or another
noul gabl e pl astics material. 5 15. A transducer accordi ng to any-of

claifts:11 to 14 wherein screws, pass through the through-holes in th.‘§,?i§/'ok T
and in t he@RPH&t #Ped afMiPSy(@PAREeadedl y received in the fixing | ands. .16. ™

An el-ectro;acoustic traasducet subst.anti al I.%gqaf 18 * hereinbefore . |
descri bed 1%+t h BrEFapgfuger; gecording; £9 W/t el'i h2t RE A3cHherRimg

__dra_v_vi N9S- the front and te_a’r_éow"rerséré moxi_idings in nylon, ABS, an
.'acetal copolymer or another mouldable plastics material.
l5 - 185, A transducer accor'ding to any of claimsfll to 14
wherein screws pass through the through-holes in thé yoke
and in the'armature'and'are threadedly receivéd in the
fixing lands. |
16.  An electro-acoustic transducer substantially as
10 hereinbefore described with 'ref-eren.ce“ to and as

illustrated in the accompanying drawings.




