%PHCNE SUBSCRI BER S | NSTRUMENT 10 ' VVTH A TONE ¢
NﬁER The present invention relates to a tel ephone subscriber’
|ns runent with a tone sounder. Wth the increasing use of electéﬁhﬁﬁauc>l53
devi cés -in tel ephoning and el sewhere, conventional el ectromagnetic 15
sounders, such as tel ephone bells, are becGnﬂng'nDre and nore out-noded.
They are bul ky and expensive, and not conpatible wth electronics, and are
not readily adjustable. An object of the invention is to provide an 20 -
i nstrument whose tone sounder is sinple and conpatible with electronic
circuitry. According to the present invention, there is provided a
t el ephone subscriber's instrunent, which includes a tone sounder assenbly.
nount ed agai nst an inner surface of the 25 i nstrunment, wherein the tone
sounder assenbly includes a disc of a piezo-electric ceramc material
bonded to a thin netallic disc which acts as a di aphragm when the ceramc
di'sc is energized electrically, wherein the netallic disc also forns one
side of a Helnhol z resonator the other side 300 of whiech has a set of
hol es each adjacent to a centre-point of that other side, wherein the other

side of the resonator is adj S Xa| S FACE I nstrument
and is pivotted thereto at t 3 BE gbgs = gliatR:.g.wu.. M\é 50 that the
resonatorl®s rotatable about its 35222HﬂﬂLE§.EbﬁﬁﬁLlMﬁbreln t he inner

surface of the 'nst&ueeakeaaata1%%rm1&w'€é1fg§§ e &ht&begﬁoﬁw acent to

t he pivot point, and wherein the sounder, asse e wth 2

IS rotata
respect to thes‘F%%FlgﬁFfjécé“§5rﬂq‘&ntt e e e'é°%? $9BRAGE-of the two sets
of holes can be varwgght eheaincrdasidlg/ise of electronic devices in

telephoning and elsewhere, conventional electro-magnetic.
15 sounders, such as telephone bells, are becoming more and
more out-moded. They are bulky and'expensive, and not
compatible with electronlcs, and are not readlly
adjustable.
An object of the invention is to provide an
20 instrument whose tone sounder is simple and compatible
with electronic circuitry.
According to the present invention, there is provided
a telephone subscriber's instrument, which includes a tone
sounder assembly mounted against an inner surface of the
25 ihstrument, wherein the tone sounder assembly includes a
disc of a piezo-electric ceramic material bonded to a thin
metallic disc which acts as a diaphragm when the ceramic
disc is energized electrically, wherein the metallic disc
also forms one side of a Helmholz resonator the other side
30 of which has a set of holes each adjacent to a
centre-point of that other side, wherein the other side of
the resonator is adjacent to said inner surface of the
instrument and is pivotted thereto at the centre-point of
the resonator so that the resonator is rotatable about its
35 centre-point, wherein the inner surface of the instrument
has a set of holes each of which is adjacent to the pivot
point, and wherein the sounder assembly is rotatable with



of{ thé*sound whi.ch i.ssues forth fromthe instrunment. Embodinents of the<i§%£]\
invention will now be described 5 with reference to the acconpanying

drawi ngs, in which : Fig. 1 shows, for- explanatory purposes, a sinple tone
sounder using a ceramic disc as the vibratile elenent; Fig. 2is a

t el eRhone subscriber's instrument using a Zorve sounder of the same type as

t hat shown |rté§gpcﬂ.tduMhéIhnmmmc@urﬁaCeusenthahbbﬂeeéegheelqfeqvenhapFlg
3is a furthergt t Y nygn g

View on & | arter AEAES cre 65, $F FO o £ 00 BB L EFel G L AEY: i Ivotubd

the tone sounserthe @@um@swhi@bd1$ﬁne#rﬁo:hb §oqndéheei@ﬁﬁnumeata di sc of a

pi ezo-el ectric Cerﬁmﬂ6a{§éﬁ%éa$ 1ﬁ§eh€99nzw£99nﬂée beta8k8ribE4T.

bonded to a disc rass acts as a diaphragm Electrica
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to be descri bed, e@binc dlbyaafﬁF£H@P|Eef@phoﬁ@sﬂﬂéﬂiuﬁéﬁtt¥mb8d§iﬁ§t of
t he di aphragm_ Fi ows one way of maintaining such a device in the

base of a tel%ﬁﬂuﬁﬂwe“Fk?% t he sounder elenent is a thin piezo-electric

ceramc disc 1 to mbgch4a1§hanvbéassndasrazges soalledof ThartooBdeheel enent
I s nmount ed by X{IHP #cal ¥all 3 and on O ring 4 at its nodal
di aneter so t?’l%\'fa??l%’}‘ 1d.

15 ' In the tone sounder to be described herein, the
sounder element is a disc of a piezo-electric ceramic
material, such as lead zirconate titante - PZT, bonded to
a disc, e.g. brass, which acts as a diaphragm. Electrical
connections are made to the ceramic disc by metallic

20 conductive coatings on the faces of the disc. When a
voltage is applied to these connections the PZT changes
‘its shape, as does the diaphragm).which is normally flat,
but takes up a concave or convex form depending on the
polarity of that'voltage. If an alternating voltage is

25' applied,'the diaphragm vibrates in sympathy to give a
‘'sound output, which is greater if the electrical drive
frequency coincides with the natural resonant frequency Qf
the sound element. This sound output is, in the
arrangements to be described, ephanced by a Helmholz

30 resonant cavity in front of the diaphragm.

Fig. 1 shows one way of maintaining such a device in
the base of a telephone. Here the sounder element is a
thin piezo-electric ceramic disc 1 to which a thin brass
disc 2 is bonded. The sounder element is mounted by a

35 cylindrical wall 3 and on 0 ring 4 at its nodal diameter
'so that there



3-_j s no_nechani cal restraint on its vibration. Opposite the dlaphragnhand

Ki de. Hence a | arge sound output is. obtained, whichis 5 ~ reflected
je surface on which the tel ephone stands, and is thus distributed
evenly round the room Note that as already nentioned, such a tone souan?
has applications other than to tel ephones. Fig. 2 shows further details

t he nounting 10 of such a sounder in a tel ephone case 8, one of the
supporting feet of the instrunent being sgen at 9. In this case, the
resonator has its |ower face sonmewhat frusto-conical in form with a

rotat abl e vol unme control consisting essentially of a perforated 15 di sc
10 rotatable with respect to a set of fixed holes. Hence the cavity can be:
detuned by varyingst he ekiceeniva larestafairte cutitet ,vitwhtiore t he vol une

of the output sound. Thus t.i_n o} r
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on the upper 30 Pace of e plezo-electric ceramc disc, while cogtact 16

engages the brass disc and e i ads B 3 1INRAST. AIRTHEORG T h TP R hEPN% ace

of the ceramic  gounder has applications other than to telephones.
Fig. 2 shows further details of the mounting
10 of such a sounder in a telephone case 8, one of the
supporting feet of the instrument being seen at 9.
In this case, the resonator has its lower face
somewhat frusto~conical in form, with a rotatable
volume control consisting essentially of a perforated
15 disc 10 rotatable with respect to a set of fixed
holes. -‘Hence the cavity can be detuned by varying
the effective area of the outlet, and hence the
volume of the output sound. Thus a continuously
variable volume control may be obtained by rotating
20 the sounder and resonator assembly against the base
of the telephone so that the holes coincide or are
partly obstructed.
In this arrangement the electrical
connections to the sounder element are made via
25 flexible wires (not shown).

- Fig. 3 shows an arrangement in which the
electrical connections to the sounder element are
provided by spring contacts 15, 16. Contact 15
engages the centre of the metallisation on the upper

30 face of the piezo-electric ceramic disc, while
contact 16 engages the brass disc and thereby
establishes contact with the other face of the ceramic
disc. In addition, the contact 16,'see also the
enlarged Fig. 4, is used to provide an "off" position
35 for the volume control.



df'se’™ In additjon, the contact 16, see also the enlarged Fig. 4, is €,
to pfovide an "off" position 35 for the volune control. In Fig. t
control is-so arranged that with the holes of the volune control fully
open, maxi mum sound output is obtained. As they are effectively reduced in
area_by rotating the assenbly 5 agai nst the base the sound ouput is
progressively reduced until the holes pgre closed, which gives the m ni mum
output. As the assenbly.is rotated Futther, a ranp indicated at 17

I mpi nges on the spring contact 16 to |ift its contact- naking portion 18 10

away from the sounder el q]:Hag;t Eﬁm@%t@%% eicsognﬁq, Note that in

this arrangenent the nod t"er suppor he” soun elenent uses
t wo cyI|ndrlcaWhﬁﬂIw;th)thﬁ)hQiﬁﬁ1qﬁtﬂhel«ﬂIwmngﬂﬂthﬂ f@kﬂbn@@@@:the
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essential to the operatlon any of the constructlons I'lTustrated the

di sc may be a) e(ﬂfiﬁﬂ:fé'd’edé’t \E@éwce?dcﬂq RRGa il 2okRERSthY assemylyas in
Figs. 1 and; 2; idsmak beiseaihd Wouid | Sgal § 1@%:r6gﬂﬁlv§1ﬁnd 4, but
wi t hout the knlfe ed ). fixe a er SJVE tp ac I|nder in
whi ch case onl F&AHe e%qur}ﬁ:?e]r 3’%‘?%’ c‘hf) Ja‘?l? HERnttoul d |
foll ow t he pri nglirflnesn dutpus. marmxecl,admﬁmm y:.sjsm-m@aﬁed ofer ticek | nder .

a ramp indicated at 17 impinges on the spring

contact 16 to 1lift its contact-making portion 18

'lO away from the sounder element, thus breaking the

connectlons.

Note that in this arrangement the nodal
diameter support for the sounder element uses two
cylindrical walls 19, 20, each with "knife edge"

15 to engage the element. However, the use of "knife
‘edges" as shown in Fig. 3 is not éssential to the
operation. In any of the constructions illustrated
the disc may be o

_ a) clamped between a cylinder and a sealing
20 ring,'as in PFigs. 1 and 2;
b) clamped between two cylinders, as in Figs.
3 and 4, but without the knife edges;
e¢) fixed by a flexible adhesive to a cylinder,
~ in which case only one cylinder is used. Such an

25 arrangement could follow the principles of Figs. 3

and 4, but only using a iower cylinder.



der assenbl y nounted agai nst an inner surface of the instruynent,

ei n-the tone sounder 5 assenbly incl'udes a disc of a piezo-electric
ceramic material bonded to a thin netallic dgsc which acts as a di aphragm
when the ceramic disc is energized electrically, wherein the netallic dis
al so forms one siGJRAIMS a2 Hel nhol z resonator the other side of which has a
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sounder assenbly includes a l%{tglezo electric 25 _ceramc naterial
bonded to a ¥%|hhﬂiﬁﬂl9§FQh§ﬂ9%&ﬁQﬁl 13 SRPEreTRRMRE Of WhRAt AEheE, side
disc is energi zedd i i1 |theheside dheclwppoesovatacei of adhacent agoc

disc fromthat baonded to the allicedi,sc i liz at _| ea t .t he
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side of the resomﬁfahlf% adjacent to the pivot point, and wherein the
sounder assembly is rotatable with respect to the inner
surface so that the degree of overlap of the two sets of
| holes can be varied to vary the volume of the sound which

20 issues forth from the instrument.

' 2. A telephone subscriber's instrument, which
includes a tone sounder assembly mounted. against the inner
- surface of the base of the instrument, wherein the tone
- sounder assembly includes a disc of a piezo-eléétric

25 ceramic material bonded to a thin metallic disc which acts
as a diaphragm when the ceramic disc is energized
electrically, wherein the opposite face of the ceramic
disc from that bonded'to the metallic disc is metallized
at least at the centre thereof, wherein the energization

30 of the ceramic disc is effected via an electrical
connection to said metallization and an electrical _
connection to the metallic disc, wherein the metallic disc
also forms one side of a Helmholz resonator which has a
set of holes each adjacent to a centre point of another

35 side thereof,.wherein .the other side of the resonator is
adjacent to séi@”ihnéﬁ f§cefof the instrument's base and
is pivotted thereto ét-the-centre-point of the resonator

1. " A tel ephone subscriber's instrument, which includes a teore:,
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adjacent to said |nner face of the instrument’'s base and is pivotted 2
thereto at the centre-point of the resonator so that the respnator is
rotatable about its centre point, whereén the base of the instr nt has a
set of holes each. of which is adjacent to the pivot point, and\wherein the
sounder asserrbly is so nounted as to be rotatable with 5' respect to the

d t
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rotation it operates a switch di sab %é %%68@ T éaf pover
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| owest vol unespwsd twhichoisstest fenth grbomcbhef insbrument.A tel ephone
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2 or 20 Figs. 3 and 4 of e acconpanyrng drawin
speci fi cati orvheR %@%ns¢%®@®du%%%emblﬁhoeoebgg|hgethewapplvoanme endgofal

typescripg. {ts Bya¢elt fnNtRelE90AEENGFENES POLEPIBRCLE! B{aéEHEE tg read.
The original t escrﬂgt cont ai ni ng these anendnents may |nspected on the
preni ses of t$%§ ¢ gable the electrical power for the sounder.
An instrument as claimed in claim 3, wherein the
switch operation is effected by the co-operation of a
spring contact on the sounder assembly and a stationary
15 ramp which is part of the inner surface of the instrument,
which ramp displaces the spring.contact in the lowest
volume position to effect said switch-off.
5. A telephone subscriber's instrument,
substantially as described, with reference to Fig. 2 or
20 Figs. 3 and 4 of the accompanying drawings.
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typeseript, It may contain a few amendments which are difficult to read. The original
typescript containing these amendments may be inspected on the premises of the Patent Office

"'\ cerTiFy THIS; |NCLUDING THE DRAWINGS F(‘RMING PART i

IN THE FORM IN Wi
APPLICATION ul\bu-ia"‘"'

aCiTHE PATER. # . o oo THE
4 PATENTS ... :

Ty

0, Lol

THE PATENT "OFFICE, 25 Southampton bu»ldmga Loy

; HEREOF, TO BE A PRINTED OFFICE Ci¥vy OF THE 207 DIFINATION 4




