2115648 -1- Electro-acoustic Calling Devices -2- The present invention.
aeka es to electro-acoustic calling devices and,is noré particularly

hpugh not exclusively concerned with such devices for use in tel ephong?~
s¥runments. 5 Whil st the majority of tel ephone instrunents :
currently in use particularly in the United Kingdom are equi pped with bells
-having an el ectromagnetically operable striker for calling purposes sone
i"Astrunments are now being fitted with other tone calling deVizli§j$4c§
One such el ectro-acoustic tone calling device conprises a flat neta sc
cl anped "at " its edges and having an electrically responsive (piezzo) crystal
attachgd thereto. _Wen an electric current_passes through thg crystal in
one direction the crystal tends to 15 exert pressure on the netal plate.in
one direction. Wen current pagges through the crystal in the opposed
direction the pressure exerted on the netal plate is in the opposed
direction. Thus application of an alternating current to the 20 crystal
causes the netal plate to vibrate and such acoustic calling devices may
produce a considerable noise. A specific formof such a calling device is
di sclosed in United Kingdom Patent No. 1434056. Controlling the volunme of
the output of such 25 <calling devices may involve electrical circuits
whi ch are costly to nmanufacture. ' ST
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It is one object of the present invention to provide an el-ectro-acoustic
cal Li ng device the vol ume of whose output may be controlled without

al t er-ation of the electric 30 signals supplied thereto. According to the
pr%éent invention in an el ectro- acoustic calling device of the kind '
conprising an el ectro-acoustic-transducer responsive to electric -3-
signal s applied to inputs thereof to provide an audible cutput signal. and.
a ‘housi ng whi ch surrounds said transducer said housing having a planar
nenber including at | east one aper- tum@=through which sound waves may pass
substantlally unim- 5 -peded, said housing has a second pl anar nenber which
I s noveabl e mnth respect to the first planar menber and which i ncl udes at

‘| east.. one aperture, ﬁ@?ld second pl anar nenber -bei ng positioned such that
~novenent of the pla em%tvﬂ-lmentéﬁgcﬁ'eﬂ@f@@cWmt&i&ctmmmt:.c

variation in de19iug r&eﬁibéid&?dpféhméiesgﬁ-%1% ?&‘ 30 éj: sal@'apert Ur es

e.trans

vari abl e attenua-_ .tion of the ouﬂg ,
are of a si z@%ﬁd‘ Y Sencerred  with guck devicesyfiar mse irl ati onshi p
bet ween t he wwmyﬂhdneninétﬁﬁmeﬁtgput and the' position of the planar

menber s th respec agg%othec sp, 15 tha here IS an apparent |inear
relationgalp betmeehnpﬁéﬁﬁ

and the. chacgrrentigunih ivsensatyiohlabeydey %eavdiwdizaﬁnga ear.
Preferably S%qgl }i%?gggﬁwg%er is.rota abgvaOZO at tlac e fi rst
pl anar menber” Wk Yipg,an, el magneticalide second

pl anar nenbeopexables dirikemdor calting pueposey sumdngtriRmts
facilitate Myulhow being fitted with other tone calling devices.

10 One such electro-acoustic tone calling device
'comprises a flat metal disc clamped at its edges and
having an electrically respon51ve (piezzo). crystal
attached thereto. When an electric current passes
through the crystal in one direction the crystal tends to

15_ exert pressure on the metal plate in one direction. When
current passes through the crystal in the opposed direction
the pressure exerted on the metal plate is in the oppose&

* direction. R o
' .' Thus appllcation of an alternat1ng current to the
20 .crystal causes the metal plate to vibrate and such acoustic
| calling devices'may prOduce a considerable'noisé. A
- specific form of such a. calling. dev1ce ig disclosed in
United Kingdom Patent No. 1434056. | |
. Controlling the volume of the output of such
25 ,calllns devices may 1nvolve electrlcal circuits which are
) costly to manufacture.
- It is one object of the present invention to provide
an electro-acoustic calling device the volume of whose '
output may be controlled without alteratlon of the electric
30.-51gnals supplled thereto.
' According to the present 1nvent10n in an electro-
' acoustic calling device of the kind comprising an
-electro-acoustic trgnsducer responsive to_electric [ 2]
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pt i on thereof. Said - first planar menber may be integral wi'th the 25

sing. The planar nmenbers nay. be disc shaped menber s of pI astics :

et erial, one of said menbers including a single aperture and the other -
pl anar nenber ‘i ncl udi ng a plurality of_apertures which are subst anti al | y s

~ smaller than said 30 single aperture.=% spigot and channel arrangerrent may

- be provided g9ghhlist aﬁ‘l&@%d’%ﬂﬂi&é"ﬂi@fe&?ﬂ@é ngrgﬁabn d?fd?yﬂ} %ﬁg%ut

‘maxi mum vol ung | evel s"0f the cal devi ce. A
device in acBdFBakce aRd & Rousing |M|W@dﬂom@ &msdmnmsmd
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S a reverse p| an view of Vi ce
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Fi gur es 1, zbggzdzg pogg.t%.%lnle'd] %uceﬁ”tchai(:: #éﬁé&t aogl %ﬁe %%Oalralmle rc]airusm
w1th respect to each other causes a variation in the unim-
10 peded path of sound waves so as to prov1de varlable attenua-
tion of the output of the transducer,and said apertures are
-of a size and positloned such that there is a logarithmic
relatzonsh;p between the attenuatlon of the output and the
pos1t10n of the planar members with respect to each other so
15 that there is an apparent linear relat1onsh1p between the
distance through whlch one of the members is moved and the
Change in sound 1nten31ty of the dev1ce as heard by a human
ear. o S |
' Preferably said second planar member is rotatably
20 attached to the first planar member and is positioned such
that at least a part of the second planar member extends be-
yond an edge of the flrst planar member to facllltate manual
rotatlon thereof. _ o - ' .
_ Said flrst planar member may be 1ntegra1 with the
25 'hous1ng. _ : : '
' The planar members may be disc shaped members
of plastics materlal, ‘one of sa1d members 1nclud1ng a 51ngle
aperture and the other planar member 1nc1ud1ng a plurallty
of apertures whlch are substantlally smaller than said -
30 single aperture. :
| A spigot and channel arrangement may be_provided.tofp
limit movement of the planar members within minimum and
maximum volume levels of the calling device. o
An embodiment of a calllng ‘device in accordance with
35"the 1nvent10n will now be descrlbed with reference to the
accompanylng draw1ngs of whlch' R
Figure 1 is a plan view of the calling dev1ce
Figure 2 is a reverse plan view of the device



springs 3 and 4. The ceramc.disc 2.s of the kind previously referred t
eThus if an electric current passes fromthe contact spring 3 to the contas
spri-ag 4 the disc 2, and consequentially the plate 1, flexes in one
direction whilst iif an 20 electric current passes from the contact spring

plate 1 to wnich a ceranic disc 2 js bonded and el ec- 15 trical contact g

-4 to the contact spring 3 the disc 2. the plate 1 flex in the opposed-
~direction. The plate.l-is fitted to a front housing_nenber 5 and is cl anped
in position byqg 1§: 4sj ng -nenber 25 6. The plastics material from

whi ch the housing is nade being sem -rigid co-operati-on of _respective
moul ded |nterlock|ngj(¥kﬁ%r%) s 18 %?OﬁﬁesﬁgtéPﬁgoﬁeﬁbérilg “3bcks

the two parts @&-Qﬁ sgxm 't oget her. 30 The front housi ng nmenber
5 has an aperture 7 cen ré I | ocat ed .t herein. Thus soupd_ waves chafac- '
terised by variations i ft ZREWE RnDERE Bgvfﬁﬁugeméul& greatier

aperture 7smasdgﬁgggpructed pass freely to the surroundi ng at nosphere by
e e o Sure 5 oL Erb Bhe S HERr T ¥hs Boed s 8 3 o
of plastics naFiguale ids provided. The disc menber 11 is rotatable about -~ a
Shi got 12 passes ¢ hr ougiEERR G rSKPYS| BEFORECRPERAR BPokDE SiPe W ite
di sc menber 11Vidnd ofbIRigude 4§ sandenber 11 to the housing menber 5 with
Four 0 Figure 7 shows the distribution of apertures
‘of the part of Flgure 4,
Referring first to Figures 1, 2 ahd 3 the
calling device comprises a disc shaped aluminium
plate 1 to which a ceramic disc 2 is bonded and elec-
15 trical contact springs 3 and 4, _The ceranic disc 2
""" is of the kind previously referred to. Thus if an
electric current passes from the contact spring 3 to
the contact spring 4 the disc 2,and consequentially
 the plate 1, flexes in one direction whilst if an
20 . electric current passes from the contact spring 4 %o
| 1_the contact spring 3 the d1sc 2 and the plate 1l flex
' 1n the opposed dlrectlon. , : _
The plate 1 is fitted to & front housing member
5 and is clemped 1n p051t10n by a rear housing mexber
25 6. The plastics material from wh1ch the housing is
'made being sermi-rigid co-operation of respective
moulded 1nterlock1ng joints 9 and 10 of the housing
members 5 and 6 locks the two parts of the hou31ng
together. -
50: - The front hou51ng member 5 has an anerture 7
centrally located therein. Thus sound waves charac-
terised by variations in air pressure in the cavity 8
would, if the aperture 7 was unobstructed, pass
freely to the surrounding atmosphere by way of the
35 aperture 7. In order to reduce the volume of sound



.apping | ocki ng sections. "The erX|b|I|ty of the naterlal of the
" ng nenber 5 is again used so 10" ‘that the disc nenber 11 is forced
the spigot 12, the 'l ocking sections then springing over the edges of
g aperture 13. To facilitate fitting of the disc menber 11, the spigot
|s nmoul ded with chanfered edges: 15 - - The disc nenber 11 is prOV|ded~
Wi th a nunber of carefully positioned-#pertures 14 each of which is the-
sane size and very nuch snaller than the aperture 7. As the di sc nenber 11

is rot at ed abopassingspngot the wimdspheraitty wdytof therspersubéd Fnd parts

e bl 2o ) Bk BebbAR A%y, e #%Ql‘%"%#%ﬁ%%f&% tofpridsd [ o
7|uhllat a%hthﬁh?t&mscemembee'&ﬂ itsreratatabile cdbowt apsplitespigoti | : be
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Posi 1 ons of L3 HapFARECTEE RN Ul Rl ", b Ehne CRER R B3 ¢
‘Wi Il be expl ai ¥be apneDMaﬂEepaasesathnﬁnsh|aqﬁﬁmenallxmlgneteﬁ sound as
detected by a @{aﬂeﬁls’i\r sberfoine 17 &%ﬁrtﬁélr&ié&nmemtareifcg_ac%%ael ume

controls 'a 30 'Togarrthntc variabl’e resistance is used. _Since the present
i nvention ai msthe déagceeehert&&;tﬁ the | howpiesi BeEbeFoi With SPuam

el ectric vol UTByEARLERLBOUdRE 4N dclombidb! CTBYPEDERILE iThys bre

apertures. 14 are p05| rotation of di sc, mefber, 11 35
fromthe n1n|nﬁhﬁt@aﬁﬁ€lﬁéxﬁﬁhﬁhﬁ) qu%#&sdeﬁeEeraS 1s. 8g2fiBgBEeansceal | y

i ncreasi ng1@XpgEYECtBe BARCARRMUETE 1A is forced over the spigot 12,
the locking sections then springing over the edges
of the aperture 13, To facilitate fitting of the disc
exber 11 the splgot 12 1s moulded with chamfered
edses. -
15 | The isc member 11 is'prOVided with a number
~of ¢ refully p051t10ned epertures 14 each of which is
the same size and very much smaller than the ‘aperture e
'As the disc member 11 is rotated about the spigot 12
varying number of the apertures 14 and parts of them
20 permit free transfer of sound waves from the cavity 8.
Thus in one- extreme there may be none of the apertures
14 aligned with the aperture 7 whilst at the other
‘extreme all twenty-four of the apertures 14 will be
aligned. These two extremes'represeht the minimum and
25  maxipum volume pos1t1ons of the calling device.

The location of each of the apertures, as w111
be explained herelnafter is extremely-zmportant,
Volume of sound as detected by a human ear is not a
linear function. In electrical volume controls a

30 logarithmic variable res;stance is used. Since the
present invention aims to reduce the cost of calling
devices provisibn of an electric,volume control would
be an unde51rab1e expense.- Thus the apertures 14 are

_ p051t10ned such that rotation of the disc member 11
35 from the mlnlmnm to the maximum posztlons causes a




% . :
and vi ce-versa.. To prevent an addi ti onal exposure of the aperture 7 other
than by way of the apertures 14 an-5 , acoustic seal 15 of, for exanple,
pol ythene is provided. The seal 15 is a push fit to the hou5|ng menber 5

~and ¢ontacts the under si de of the disc menber 11. Referring also to Figure
4, 5 and 6 the disc nenber 11 has a cut away channel 16 formed in its 10
under si de whi ch channel 16 cooperates MALB a spigot 17 of the front ‘housing
menber- 5 to prevent. the di sc nmenber 11 being turned beyond the nmaxi mnum and
- mi ni num vol ure Yegawrithiieally| inereasingakexposurieoofoft heh aplirtuxié 7 menber
11 the edge t hejRpividy-Pepkauried or formed with a knurled edge. A

- separate vol ume control operating nenber is not required when the calling
device is suitably |ocak@dPPeVeRkanpl 8dlitionale saposunesafurie, WI th part
[of the disC MeRhRrtuirdapsetlerOthilll BY0lay 8¢ the BrRfhilde i

t el ephone i stru-'nenj ca5|£glénot shown). " To_assl st nplenentatlon of t he
i nvention A gud$oP rﬂfnaf@rcﬁﬁﬁﬂpéﬁvlﬁg lydheae: ibse pravided.

coordi nate | oc@teonsdar 13161@85.'[pﬁﬂhafn.%e‘toz5he0§:oh@§.n%p HeltWedS sldng I't
wi ||l be appreciated that_.other a .of the.sSet of. apertures 14
may be used pr&ﬁéiﬁf?ﬁuﬁh?rﬁp¢%£§¥$?hﬂ& %é §Pem@@P§F'64~ shipis
T nor sound out] et m Mafﬂ?f‘%héﬁgf’??t Fﬁ?“’ﬁ i Soeng Denaar o
| ar ge aperturegﬁﬁhﬁém?;thﬁﬁlﬁ TheAHRIcC ﬁﬁei iﬁ Tormed In its
-10 underside which channel 16 cooperates with a spigot
- 17 of the front housing member 5 to prevent the disc
member 11 being turned beyond the maximum and minimum
volume levels. | o
' . To facilitate manual rotation of the disc
15 member 11 the edge thereef nay be'knurled or formed
 with a knurled edge. A separate volume control
~ operating member is not required when the calling
- device 1s,su1tab1y.located.for example in a telephone
- instrument, with part of the disec member 11 paseing
-120 through a sultable aperture in the telephone 1nstru-.
ment casing (not shovn). | .
To assist 1mp1ementatlon of the 1nvent10n
Figure 7 shovws a co-ordlnate chart giving respectlve
X and Y coordlnate locatlon for one particular set
' © 25 of the apertures 4. It will be appreciated that other
1mplementat10ns of the set of. aperfures 14 may be
used provided that the 1ogar1thm1c exposure relat;on-
shlp is maintained.
_ - It will also be rezlised that a set of apertures
_.50 ~forming minor sound outlets may be included in the
- front hou81ng member 5 with a large aperture being
'fOrmed in the disc member 11.



Cainms 1. An eIectro-acous%rc*carrrﬁﬁﬂae;ree—ef t he ki nd- conpri‘si ng

el ectro-acousti ¢ transducer |c srgnals ‘applied to '
jputs thereof to provide an audr m'“‘“\‘! and a- housi ng whi ch \’w?
drrounds said 5 ‘transducer, usrng having a pl anar menber R
~including at .| east -one aperture through whi ch sound waves nmay pass s
substantial |y uni npededwherein said hgasing has a second planar nenber
‘which is nmoveable with respect to the first planar nmenber and which
i ncl udes at Qlagimg one aperture,. 10 sai d second pl anar menber being -
" positioned Such that nove- nent of the planar menbers with respect to each
~ other causes a variation in the uninpeded path of sound waves so. as to
provi de varilbl e athmneléetroshconstdiet rallding evicesoficthe Rindsai d

T Boar i b & ST id e 1 RREROANSLAUR dBlodoon Pk PaRBiRn, o

~ position of elenttnma51gnabsrappﬂnbdr¢@pammuﬁse&h&remﬁetosprohxdetanre is

e monber s TR SRS S kR BHACD, Whiatn Wiifon"buphutih oBatdl, O

as hearsl by trdansducen;.said houanns M@@o@lamanamemhgrdmcbedags :

.. claimed i e | t ached
. to said frrgbép ééggh&ﬁé gPéﬂgﬁrﬁ %ﬁggﬂ@#gctro acoustr@ gg l1n ev%ce as
clai ned i n Zubstamtialklyunimpeded wherein q@:ahahommsrhae 8 gesendhaped.

menber . aﬁﬁ# t 2 or
Caim3 mheg%ln a %#eegégpgﬁ?ug'Egeﬁghggggﬁg anar %ggpegxfgﬁgziggyond
an edge of Dlanar menpefnapdawhi QQxﬁt|1%&%¢nﬁﬂﬁaﬁPP§FHFPon

thereofyg  said second planar member being posztloned such that move-

ment of the planar members with respect to each other causes
s a variation in the unmmpeded path of sound waves s0 as to
prov1de varlable attennatlon of the output of the transducer
and said apertures are of a size and posztloned such that
15 there is a logarlthmlc relatlonshlp between the attenuatlon
of the output and the position of the planar members with
respect to each other so that there is an apparent linear
' relatlonsth between the dlstance through which one of the
members is moved and the change in sound intensity of the
20 dev1ce as’ heard by a human ear.
2.  An electro-acoustlc calllng ‘device as claimed in
Claim 1 wherein said second planar member is rotatably
attached to sazd first planar member. _
P An electnoqpoustlc calllng device as clalmed in
25 ' Claim 2 in which said second plana:.member is a disc
shaped member. '
4, An eleetro-acoustlc calling dev1ce as clalmed in
Glalm 2 or Claim 3 wherein at least: part of said second
planar member extends beyond an edge of said first planar
30 member to facllltate manual rotation thereof..
Se. An electro-acoustic calllng device as claimed in
any precedlng_clalm in which said first planer member is
integral with said housing. '



°5. An eil-ectro-acoustic calli ng device as clained in any preced| ng c :
in which said first’ pl anar nemnber S |ntegral wi th said housing. - 8-
.An el .ectro-acoustic calling device as-clai-nmed in any precedingclaim :
wh@r.el n-one- of “the planar menbers incl udes Wd t He ot her
pl anar: menber includes a pl urallty of apertures which tantlally 5
smal | er t hansai d single aperture. 7. : An el \“\\m\m t l'i ng device
asclalned|nCIa|m6|nvvh|chsa|de ﬁ'm veable with :
-respect to. each.other ‘between a mni rrum p03|t|oh ih which a mnorlty of '

sai d :plurali. % of 'smal ler apertures are in 10 alignment with said singl e
~aperture and@e nmaxi mén pkectre-acoustie caldiog dewicesas qilanméd tim of

I I | A '
oo e aher e br¥ided he SINME WndbbinoBhd Se¥rd HAYHA Sedbers | AN
“liniting meadfcdudes @Jl%sl.l% apeptyurei andobbeeother plianay membemnbers -

between predgnciedEd & ﬂ&m,ﬁnéfna eﬂ'ﬁbggs whii Qs a3l %ds&%g%}mg

conprising a channel in“one of t l-ahar ers and a spi got
in sai d3chanf@alder \Mh%sa%daﬂ%&%%dap?ﬁmgoot her pl-anar nenber, said

channel bei ng, bStrU@f%ﬁc@ﬁo-a&@ﬁgtféeéﬁ}iwaﬁvﬁ% | athed in AR

her el nbet ore descr.i

el ect r o- acou cal ling devi ce substanti al
With refereni’éat%@ a Mrﬁ# Mggembers are moveable with
. - respect t_o each other between a minimum position in which

a minority of said plurality of smaller apertures are in
10 _allgnment with said single aperture and a maximum posxt:on
" in which a majority of said plurality of smaller apertures
are in alignment with sa;d single aperture. _
-'8. - An electro-acoustlc calling device as c1a1med in
any preceding claim in which llmltlns means are provided
‘15 to limit movement of said planar members between prede-
_termined minimum and max;mnm p031t10ns,sa1d limitlng means
comprising. a channel in one of the planar members. and a
spigot which runs in said channel and which is attached
" to the other planar member sa1d channel being obstructed at |
20 said predetermined pos1t1ons :
o 9.  An electro-acoustlc calllng device substantially
as here1nbefore descrzbed with reference to the accompanylng
_draW1ngs. ' '




