"DRI VI NG CLRCUI T FOR, AN ELECTRONI C TONE GENERATOR' The present invention
relates to a driving circuit for an electronic tone generator. Wth ﬂh\iososb
recent progress in the use of electronic technl ques in small electronic
devi ces, such as el ectronic tinepieces, te has become popular to =
produce el ectronically synthesised notes, v0| ces, or other sounds. The @
sound~yol une control syst é'nmmesammmemn @Ni m-m:mm:s usual 'y function
contxdl ling the anplificiation factor of an anplifier or by adjusting the

vol tage level of the signal suppl TeHE GBNERAFORYpl ifier by adjusting a 10
variable resistor. Such systenms are, however, disadvantageous as they
require relatively expensive or bulky conponents According to a first
aspect of the preserﬁl‘elmﬁwcﬂ"ﬁﬁ% Fel3tesy FoldddritmnBveiRguet riomi anfor an
el ectroni c tone g erator conpri sin an RC circuit; rhythm produci ng nmeans
for applying 15°lectregis ite &ﬁ[}%ﬁ thmsignal'tothe RC.circuit, the

hyt h duci cl udi | f | |
ofchar ge st o o0 Fﬁ?{lﬁs %c %f#ee% §°°Bs{r5§ac%‘9§ﬁ?s@°2?ﬂ=ﬁt “Pisn ”%ea%ﬂea”t Y
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ggdal )altt PLS lrjrgiatggnforrﬁm Lﬁc | ng Iﬁ‘;]&f% I'%E’l 8%I§e ée ig\?\*‘%?xé %G?%ut wave
formof thesRC gj g 23 E;z%r u@Qpéﬁét: rhﬁﬁl ‘Zglaéﬁe%gs&ﬁf'nggé’ss' gnal

to an el ect?o- aCOUStIC ucer COI’]t onpri sing meahs for

adj usting the Wygfdbedf of RRnRH! 25Radf &ﬂe &m&wr&h&&f sgbi&ds BF the

vol unme’ of audi bl e solnd .produce y the el ectro-acoustic .25 transducer.
such electronic devices usually function by controlling the

'amplificiation- factor cf' an amplifier or by adjusting the voli'.age
P " level of the signai supplied to the amélifier by adjusting a
10 variable _resistcr. Such systems are, however, disadvantageous
as they require relatively expensive or bulky .c"cmponents.
| According to a first aepect of the present in_vent.ion _there
is pcovided a driving circuit for an electronic tone.generatox":
_ comprising: an RC circuit. rhythm producing means for applying. '
15 a low frequency rhythm signal to the RC circuit the rhythm
- producing means including control means for controlling the
| quantity of_ charge stored in the Rc'.:ciz;c‘uit by each pulse of
the rhythlm signal; m_elody. §roducing means for producing a high
f:equency melody signal; moduiating_means for modulating the
20 meiody sig_nal w_ith an output wave form of the RC circuit; and .
means for applying the modulated melody siguai to an .elec_tro-'
acoustic transducer, the control means comprising means for
adjusting the width of the pulses of the rhythm signal for altering
the volume of audible sgund produced by the electro-acoustic

2_5 transducer.



2 The equi val ent resi stance of the control means may be sel ectively

?eadjustable The control nmeans may i.nclude two switching neans the outputs

#ai\6h are connected together. 5 ~ The neans for adjusting the
of the rhythm signal may inctamle a first circuit for produci ng a
of pul ses of narrow or wi de pul se widths in dependence upon the
level of a control signal, and a second circuitfor. producing a pulse signa
each tine a topne is to_be generated t he outgut of the 10 first and™

“second ci rcui CRepETHYALeMh FRELFHAICD PFIERY ROPTRL Beary M Yhose width is
dependent _upon.the | evel of the control signal. The control neans may
Igsiyate ApiReaR

i ncl ude afi® §- connected to flrst and second |nputs and to a
first output, the flrs .connect e second
out put, and tﬁéefl TR n'%fangc%aﬁdggﬂ puté Q&, COANEH®Ed eo_."’ ¥%%! the two

swi t chi ng oFR#1Sn rsapgghh%gﬁxaﬁgﬁgﬁ%glng to a further ‘aspect “of the present .

I nvention thereis provi roni Ctl I'TEpI ece COI'TpI’I Si ng a circuit 20

as recited abe¥e. nelds fazesapaseiagea{é Qiathi ble Ok irhbtis] Sagen nerely by way
of exanple, with reference to thé acconpanyi ng draw ngs, “i'n which: - :

may include a first circuit for producing a series of pulses
of narrow or wide pulse widths in dependence upon the level
of a control signal, and a second circuit for producing a pulse.
signal each time a tone is to be generated, the output of the

10 - first and second circuits being combined to produce a pulse
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signal whose width is dependent upon the level of the control |
sig,'ml.' o . ‘ . : .
'rhe control means may include an AND gate which is connected
to first and second inputs and to a first output, the first
15 input also being connect;d to a second output and the first
"and second outputs being connected to control the two sw:.tching
means respectively. |
According to a further aspect of the present invention
_there is provided anelectronic timepiece comprisz.ng a c1rcu1t
20 as recited above. R - : | O
The present invention .will be illustrated, merely byway

| of example, with reference to the accompanying drawings, in

which: -

25



25 -3- Figure 1 shows .a circuit diagramof a possible formof a control
circuit for an electronic tone generator; Figure 2 is a tinmng chart f
expl ai ning the operation of the circuit shown in Figure 1 5 @E@s_
3 and 5 show circuit diagrans of first and second enbodi ments of a contfol/
circuit for an electronic tone generator according to the present invention
Figures 4 and 6 are timng charts for explaining the operation of the first
and S¢cond enbodi ments of the present-ihwention 10 respecti-vely; Figure 7
shows a circuit for producing inputs signals for the circuit shown in
Figure 3, Figure 8 is a timng chart for explaining the operation of -
circuit shown in Fi gikoure 1 shgws? circuit dfagrameod ashossibdecformpupf & or
produci ng i nput signals for the circuits shown in Figure S. Figure 1 shows
a possi bl e f or meSpt¥ek Ghrewit £pr can elechronkc dionet generataine generator. The
structure of this circuit is apparent fromFigure 1, and its operation wl|

be described with rdfiguERce LFoa timigg:ghart| fax gxplalning Hd@noperaticriof 2. A

relatively low frequency. rhythmsignal 1 shown in Figure 2 is supplied to a
gate A of a tr aré’?s £ t?‘FérEg'gb\ﬁ i ng :

5 Figures 3 and 5 show circuit a;aézams of first and second
embodiments of a control clrcuit for an electronic tone .gen.era.tor
accoidj.:ig to the present invention; |

-' Figures 4 and 6 are timing charts fbr expla_ining the operation
of the first and secoxi_d embodiment:s of | the present invention
io ' respect_ivgly; ..
Figure 7 shows a ci:écu:l.t for producing inputs signals for the
" circuit shown in Figure 3;
| 'Figure 8 is a timing chart for_e;:plaininq the operation of .
" circuit shown in Figure 7; and |
15 E_‘_i_guzte 9 shows a circuit fér producing input signals for the
circuits shown in f‘igure 5. | | o
Fig\l.:re. 1 shows a i:oéible fgnﬁ of a.._control circuit for. an
electronic tone .Mrator. ‘The structi_‘:re of .this circgit is apparent
W from Figure 1, and its ape;ation will be qeséxibed with reference
20 to the timing chart shown in Figure 2. |
A relatively low frequency rhythm signal 1 shown in Figure 2
is supplied to a gate A of a tﬁansisto: T (ox other switcﬁing
means) of the ci:c_cuiﬁ shown in Figure 1. The sigﬁal 1 causes the
transistor T to become éo_nductiire so that a condenser C is &harged

25  whilst the rhythm signal 1 is at a high level. The electronic



' means)

of the circuit shown in Figure 1. The signal .1 causes the

transistor T to becone conductive so that a condenser Cis charged 25

whi the rhythmsignal 1 is at a high level. The el ectronic -4-
cha stored in the tondenser C then gradually discharges through a
resistor Rwhilst the rhythmsignal 1 is at a |ow |evel. A reverberation

waveform 2 is thus forned as tfet eut put of the RC circuit conprising the-~,
condenser C and the resistor R connected in 5 paral l el as shown in Fi gu+e
1. The shape of this waveform 2 depends. upon the_ tinme constant R x C of

‘the RC
sound t
Fi gure

cqhesmetswﬂemnoube sogdenser Ghthen gradpaddyydigchergesntkraugb pitch of -
0 be produced is. supplied to an input -B-of the circuit shown in
B reﬁfﬁt‘ﬁ'fel‘dd‘} 1st gl rhytdm signalefyie iingectew hevels  Aconductive

state of two switches: S and S, and the outputs of these swtches are

connect é'&"%’ﬁi"ﬂ’ﬁ&f‘%m fo=m @di%vaﬁ‘@Fof?ﬁ’“&dl as fthenRHPat of $BeRC P of the

Ci rcwt
may be
rmdgl at
wave- f
AMP i s

ho |n F| % The_vol t age | evel of  the nodul at ed waveform 4
SOREHASEE| © s FRg FPsistar R gt dice a

ed wav for 5 uch t shown in ure 2 The nodul at ed
&) b 3% n%f’t% gﬁpl Pﬁ?e m%nﬁhja%wﬁm“;ﬂﬂ" %t the anmplifier

transduceg%? W%Lﬁo%ﬁﬁggﬁeéh %gnﬁ“’p?gdﬁ‘g'&‘%;()t ﬁgogf)teiaﬁer SP is

control
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sound to be produced is supplied to an input B of the oircuit

shown in Figure 1. The melody signal 3 alternately changes the
conductive state of two switches S and s, and the outputs of . | u
these switd'xes are connected so that a modulated waveform 4 is
formed at a point P of the circuit shown in !‘igure 1.,
The voltage level of the modulated waveform 4 may be varied:
by adjustinq a variable resistor VR 8o as to produce a modulated
waveform 5 such as that shown in Figure 2 | The modulated wave-.
form 5 is supplied to an amplifier AMP and an output of the

amplifier AMP is connected to drive a speaker SP (or other

—electro-acoustic transducer) . 'rhus, the volume of the sound

- 20

25

produced by the speaker SP is controlled by adjusting the voltage e
level of the modulated waveform S accordinq to the division ratio |
of the variable resistor VR.
The circuit described above is disadvantageous as it requires
relatively expensive parts such as the variable resistor VR, and
manual adjustment is required to alter the sound volume of the tone

produced._ . The circuit is thus not readily compatible with the :



of the variable resistor, VR The circuit described above is di sadvant ageous
as it requires relatively expensive parts such as the variable resistor VR
aqd manual adjustnent is required to alter the sound vol ume of the tone
produced. The circuit is thus not readily conpatible with the -5 "
requi rement for automatic el ectronic adjustnent of the sound vol une I

' for instance, difficult to arrang §for the sound | evel of the tone |
produced to be changed i n dependence Jpon the surrounding noise |evel, or

to be changed in dependence upon the 5 = time of day as may be appropriate

In an aIarmmrgg:h £he t] odinents of
the -present invention seek #og%%rg%%ne ]F‘ég*s%ﬁ I S T“'g'?‘z{iges gpe gi"""%lol ling
the quantity of ri IH;FE Eﬂﬂg {Qs cuit
by 10 . each pulvgie&%tf' tCI ll% mS|g€n‘%l 1. g cfgﬁg f@?h%?‘;c’%&

present inventi 9ydiS o¥NEMM thile fiAdhEed to ﬂl’“&aﬁb&&‘iht adpendbitd Aboh EHERNY

respects to the circuit shown i'n Figure 1, like parts being given |like . :
reference numer gherdihal Ry indise lehBl] xS t8NbY thaRida 1hGeperadide! ¥p& thbar ge
15 stored in the condenser Cis controlled by altering the pul'se width of
the rhyt hm si gngéime ol 88 asOmiyh BeRbprdcpiate inThd alaii ditedit @@Niiol s the
vol ume of sound produced by the speaker SP. ‘It should be noticed that the
wavef or m produceﬂeca:trohhe tisepiede. '

" Preferred embodiments of t:he p:esent invention seek to
overcome these disadvantages by controlling the quantity og
electric charge stored 'in the condenser C of the RC circuit by

g__ lo each pulse of the rhythm signal 1.
A first embodiment of the present inventien is shown in
Figure 3,. This c:l.rcu_.it :Ls similar :_Ln many respects to t.he
cireuit shown in Figure 1, like parts being given like reference
nuxneials o:e letters. In this embodiment, the quantity of ch.arge
15 stored in the condenser C is controlled by altering the pulse
width of the rhythm_signal applied to the RC cizcuit_. This, in
turn, controls the volume of sound produced by the speaker SP.
_It' should be noticed that the waveform produced at the point P
of t;nis circui_t' is .directly eennected to the amplifier AMP as this
20  circuit does not have a variable resistor VR such as that shown
in Figure 1. Thus, the maximum sound volume which can be
proeuced with the circuit shown in Figure 1 can similarly be
‘produced _w:i.th. the circuit shown in Figure 3 if the waveforms 1 -
to 4 shown in F_igaze 4 are employed, these waveforms being'

25  similar to those shown at 1 to 4 shown in Figure 2.



:-_'.'_'of'this circuit is directly connected to the anplifier AMP as this 20
circuit does not have a variable resistor VR such as that shown in Figure

1. s, the maxi mum sound vol une which can be produced with the circuit
s-ho" Figure 1 can simlarly be produced with the circuit shown in
Fig 3 if the waveforns 1 to 4 _shown in Figure 4 are enployed, these

wavef ornms bei ng 25 simlar to.those shown at 1 to 4 shown in Figure 2. ..
6 The waveforns shown in Figure 4 at 6, 7 and.8 correspond to those shovime

at 1, 2 and 4me! Pydfdih® shdeh 'th ¥356keaCR: &, §IMREE YOLMAB sSound is-to

be produced ~As wll be seen, a 10w |evel reverberatlon Wwaveform 7 which

produces 3 @idde! Siowa at VO, YEndla, S e Golfesd BLERS dakal@ilCLNg the pul se
wi dth of the rhythm si gnal as shovvn at 6. Wien the rhythmsignal 6 is

used, t hgedsdevsRineCok Sscunliyid bt béllgrsasdst.oeadwietale Bebse of the signal
6. The | ow | evel reverberation waveform 7 produces a | ow | evel nodul at ed

wavef or maSlao lebel reveriddatith wavesssh ToWhiGh psocuﬁeeratsmalbyx t he speaker-
SP. A further enbodi ment of the present invention i.s shown in-Figure 5. 1In
t he &i rcml@oﬁmomdFiglﬂoemEd Hyheedncingi the pulmmgthsdﬂ)thd in the
condenser C is.controlled by adjusting the value of :the equival ent
resi st anchythof sgnalamsi shown at 6oui t WHed mqmmwasss tthe rhyt hm si gnal
to the RC circuit. Wen a |arge volune of sound-is to -be -produced, a rhythm
' used, the condenser C is only partially charged by each pulse :
of the signal 6. The low level reverberation waveform 7
. produoes a low level modulated waveform 8 so that a small
10 sound volume is generated by the speaker sp. ' | u
A further embodiment of t‘ne present invention is shown | -
in Figure 5 In the circuit shown in Figure 5, the quantity
of charge stored in the condenser C is controlled by adjusting '
the value of the equivaient resistance of a transistor circuit
- 15 which supplies the rhythm signal to the RC circuit.
| When a large volume of sound is to be produced, a rhythm
signal 1, as shown in I-'igure 6, is simultaneously applied to
gates Al and AZ of transistors '1‘1 and T2 {ox other switching
means) of the circuit shown in E'igure 5. 'I.'his produces a
20 reverberation waveform as shown at 2 and a modulated wavefom N
asshownat4isthus suppliedtotheamplifierm _
When a small volume of sound is to be produced, a rhythm
signal 1', which has a pulse width similar to that of the rhytbm
signal .‘L, is applied to the gate Al of the transistor 'r]. but "

25 not to the gate A2 of the_ transistor T2, Thus, only transistor



signal” 1, as shown in Figure 6, is sinultaneously applied to gates A and
A2 of transistors -TI and T2 (or other sw tching neans) of the circuit shown
|n Figure 5. _This produces a 20 reverberation waveformas shown at 2 apg
a”wodul at ed waveform as Shown at 4 is thus supplied to the anplifier A
When a small volune of sound is to be produced, a rhythmsignal 1', whic
has a .pul se width simlar to that of the rhythmsignal 1, is applied to the
gate~X" of the transistor Tl but 25 not to the gate A2 of the transistor’
T2. Thus, only transistor -7- Tl isintermittently switched on. In the
| atter case, the value of thé equival ent resistance of the transistor Tl in

t he conductive state is hi gher than that of the transistors Tl and T2
connected i n par Ztl ¥ ipkerpigsentiy svitchefcorondiintthee lattarecassy thetvalhe . 5

condenser Cis onl y partially charged, and a | ow | evel reverberation
waveform9 is geRé r%mlsﬁﬁl Bﬁﬁﬂfﬁleﬁm Ezannistor &3 by theccaprugkive
SP. As will be appreciated, the two enbaodi rents of the present inventiaon

descri bed above F5%%® ﬁe’%\?&n%’e%%f’ s trapsiftors e andor2 © -
Tt ek oo R i Bl e f <R S ﬁ%%%&?ﬁ%méeséﬁ?éiund
T chvbe RPN g R
to the RC circui tvaveform 9 is generated and small sound volume is procduced by the
speake: S?.
As will be appreciated, the two embodiments of the present
\”4 invention des;ribed above have the advantage tha.t __they may he formed
10 as part of an integrated circuit, and do not require__switches ox
va::léble resistors that ha.ve to be adjusted manually. 1In the
described embodiments, the sound wlﬁg produced is controlled by
simply altering thequantityof charge stored in the RC circuit by
selectively altering the rhythm signal applied to the RC circuit.
'15  The quantity of charge stored in the RC circuit can be controlled
accurately and t'.h.e circuitry required is relatively simple and
relatively inexpensive. |
| Fig\n:e 7 shows a circuit for genergti_ng rhythm signals of
different pulse widths such as the signals 1 and 6 shown in
20 _' Figure 4. Figure 8 is a time chart for explaining the cperation
-of. tha circuit shown in Figure 7. The reference symbols used
in Figure 8 refer to the input or output signals at similarly
labelled points of the circuit shown in Figure 7. The circuit
described is arranged to produce rhythm signals of two different

25 pulse widths, Other circuits may, of course, be arranged to



——— e

15 The quantity of charge stored in the RC circuit. can.be controlled
~accurately and the circuitry required is relatively sinple and relatively

in gnsive. Figure 7 shows a circuit for generating rhythmsignals of
di .gnt pul se wi dt hs such as the signals 1 and 6 shown in 20 Figure 4.
Figt¥e. 8 is a tinme chart for explaining the operation of the circuit shown =

in Figure 7. The reference synbols used in Figure 8 refer to the input,or -
output signals at simlarly | abeT 1&a points of the circuit shown in Figore
7. The circuit described is arranged to produce rhythm signals of two

different 25 ul.se w dths. her circuits_pay, of course, be arranged to
producepf‘ﬁé‘f:ﬂnﬁyltgﬂaf 51 9% %m@i#%er%% Ei'l}ls?,_e_"f"vﬁtﬁfhs. The '
operation of,the cirguit _shown . in Fiagure 7-wJll no g--desc i bed. A rising
pul se DT is 88 et °%n mﬁl’,lfmfig’r%#‘ﬁ’g} ZﬂV\g‘o)rng-le"?' 1P B2 each tine a
musi cal 31 00815 t0xb, '-B'gﬁ:g]Hg&q.' 175 A D ermd BG a Y m.Cl.is supplied
to the e%%?’ ClP ;(;"f t di Vi gﬁﬁsF_F?é_ﬁghgg%d&% %%%%r m CL being
hal f t hge Ul et fet,_rdﬁs JAULE L. 4= AaC Al signal , VC whi ch nmay
have ei?ﬁ&*k&%ﬁ%@?k&ea&? a ig%ﬁ\%%zaﬁiﬁceg&%ﬁgﬁ%ﬂver%er | and one
i npgIt  OfectanftiA:0 Whie fkm crl NG sgggnleavésm £e4@nal |AQY dP thel €vel when a

| arge sound volume is to be produced and a high |l evel when a small sound
vol ume asrilaerbfl PiRd Yetdod TOE tie WalliEohd ol ¥eLdfRsnhle thaGhargul ar wavef orm-
CL and produces an output signal ql of half the frequency of wave CL. The

width of the rising pulse DF. A control signal ¥ which may have

either a low level or a h_.i.cjh level is applied to an .1.nver1:er I,
and one input of an AND gate @. 'me"s_:i.'gnel ve may have a low

10  level lj'vhen_'a' la:r:ge sourid volume is to be producedand a h.i.gh level
when a small sound vo;tnne"ic to be produced. ‘- S

' '.I!he divider FL divides the rectangula: iw_avefoi'n_i cL and
produces an o’ﬁtpuf si{g;lal g_l of haif the fxeéﬁency of wave CL. The
- output g, is a'pplie'd':tc one input of a.'secczndlml gate G2, 'the_

15  other inéut of this gate being connected to the output of the
inverter I,. The cﬁtput of AND gates.: GL and G2 are connecced to the
inputs of an ORgate G3. Thus, the cutﬁut'. of OR gate G3 is either
a low or high frequency clock signal as shown at C22 in Figure &
in dependence upen whether the signal VC has a low or high level. \_/ :

20 The signal CA2 is applied to the %2 input of éelag f1ip-£iop F2

" and the input 4 of the flip-flop F2 is delayed By a half-period of
the signal C22 to ﬁrcd_uce an output 9. The cﬁ'_cput gqis |
' connected to one input of an AND gate G4 viaaninverter Iz, the
other input of the AND gate G4 being connected i.:.o".'r'ecei"\_re 'tt:xe'_"p.‘u_lse '

25 DP. ‘The output of the AND gate G4 produces a signal A ﬁhicﬁ may be



output ql1 _i's applied to, one input of a second AND gate &, the 15 ot her
i nput of -this gate being connected to the output of the inverter | The-
output of AND. gates GL and & are connected.to the inputs of an OR gat e.{3.
Jhus, .the output of OR gate G3 is either a | ow or high frequency: cl oc@
signal as shown at CL2 in Figure 8 in dependence upon whether the sig

has a_low or high level. 20 The si gna CL2 is applied to the CL2

i npag, of delay flip-flop F2 and the input gl.of the flip-flop F2 is del ayed
by a half-period of the signal CL2 to produce an output [err] The out put .
[err] is connected to one input of an AND gate G4 via an inverter 12, -the

ot her input of té&kd bl @al sighlbai 1) thendBcuet sewheheiriguidia. pul se 25

DT. The output of .the AND gate G4 produces a signal A "which may be -9-
used as the signal Arhis,/ kBesithaUlévelhofnthensiqily ¢cds EhasgedVedin tahkow evel
of the signal VCis changed.froma |low level to a high | evel between the
production of- a Ievedttonshigh leval hmtdeen dheopxbdurtiamioft antirst musieal denef
.the input clock signal Ct2 5 to the flip-flop F2 is divided by two, and
the del ay tine odndagsedond misicelpbme,t the period)odl thel inputalclockisiigriall G2y
two so that the pulse width of the signal A is wde for the first tone and
narrow for the stedhe fdpcfloprFgdsis dlvided dyghg, Andithesdplay &ime efasignad
of a transistor T such as that shown in Figure 3, the first tone 10

produced is of |G §&ROEFRECHH She SignakBnds (e Bhodedy ityodto thak the
vol une. R puise width of the signal A' is wide for the first tone and narrow -

C

 for the second tone. Thus, if the signﬂ A' is supplied to a gate
'of a traﬁéi.stor T such as that shown in F:Lguré 3, the first tbng
10 | produced i§ -of large volume whilst't-he second tone piocl_uced is of
small zvolt_n_ne. | _
| F_i.g'ur.e' 9 shows 5. t_:irctiit diagram of a circuit for simultanecusly
providing the’ g-a.tes Al andushdwnin Figur_e. 5 with rhythm 'gignals
.or proﬁdi_ng only gate Al with a.'rhyt._lm #_ignal. The circuit consists
15 of an AND gate G5 connected to the two inputs VC' and A" and to an
‘output A,'. The input A" is also connected directly to
an output Al'. _ |
The operation of this circuit will now be described. If a
N\ " rhythm signal is applied to the input A", the rhythm signal is
20  delivered to both the outputs A, ' and Az.' vhen the input VC' receives
3 Ai;igh level signal. However, if input VC' receives a low level
'signal, only §utput All' is supplied with the rhythm 519'#&11.
As will be appreciated, the embodiments of the present
lim.rentio_n described above provide eléctrpnic devices for a.ccurateiy

25  controlling the sound volume produced by an electro-acoustic
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Figure 9 shows a circuit diagramof a circuit for simultaneously provi di ng

- the gates Al and A2 shown in Figure 5 with rhythm'signals or providing

only gate Al with a rhythmsignal. The circuit consists 15 of an AND

gat ,’ﬁ connected to the two.inputs VC and A" and to an output A  The

i np A' is also connected directly to an output Al'. The operation of this
circeft will now be described. _l§{ga rhythmsignal is applied to the input
A", the rhythmsignal is 20 dellvered to both the outputs Al' and A2' “ef
when the input VC receives a high |evel signal. - However, if input VC

recei vegranddutiek OWAlchS bak B, optate® WitHbut\ khleSnéddd b atkddkaihe rhyt hm
signal. As wll be appreciated; the enbodi ments of the present invention

‘descri bag amiéatpw\eadsoﬁn@.atiﬁm s CRitl GFTe frQEiszEl et @wlta{as. control l'ing
t he sound vol une:produced by an el ectro-acoustic - -10 .- transducer which
can be mrmeim_tdfouﬁcn tomp@Rath Odlstenkicsy ehé miupadtiRet opf conponents
such as variable resistors or. switches. The omission of such conponents

al so nalthe ddvicemridsacexpensties he devi ces | ess expensive. 5

Enbodi nents. of the present invention may be used-to control the sound-

vol Bine of t Ewbedjmentgcef] the presentcinvepticmgiay et used. toComutxsil circuits

may, for instance, be provided for controlling:‘the volune of individual '
not es ofthe squwnd M‘E’Gp%ﬁd‘@ﬁé% Broducethiia %t‘t#éﬁtl’ mfaaMPPOﬂior controlli ng

the volune pr oduced by -a | oudspeaker .
Cont:o ircui may, for instance, be provided for controlling the

~ volume of individual notes of a tune :Ln dependenoe upon data. stored
in a memory, for oontrolling ﬂle volume produced by a loudspeake:
10 in dependenoe upon the surrounding noise level as indioated by a o
| no:l.se mete:, or: fo:r: reducing the sound vo:l.ume produoed a.t particular
times of the day, such as the night. The la.tter application is,
| of course, perticula.rly suita.‘ole in connection with the cont:ol of

an alazm tone produced by an eleet:onio timepiece.



10 I.n dependence upon the surroundi ng noise | evel as—i—neli—ea{—ed—by a noi se
meter,. or for reducing the sound vol une produced at liartlcul ar times of the

day, such as the night. The latter application umimﬂlm(ﬂm ti CuH

Suitabl e in connection with the control of an aI
el ectronic tinepiece. *C L M & CIHAI M5 1. A drfvi ng citcuit f an-
el ectronic tone generator conprising: an RC circuit; rhythm producing means
for sapplying a | ow frequency rhythmsignal to the RC ci rcuit, the rhythm
produci ng nmeans i ncl uding control maam sel ectively cont roI ling the
quantity of charge stored in"the RC circuit by each pul se of the rhythm.
signal; nelody producing neans for producing a high frequency mel ody

si gnal ; nodul atilrg nd#BFdvirg ciperiitafom @nt lectEPRIR LN gRneYAtol eORRYESING:

wave form of the RC ci rcuit; and nmeans for applying the nodul_at ed nel ody
signal to an el e’é’tFS cizeHH FRYEIm, RECHRCIRT "ﬁ?g S chTt PRRL Y ar% 1¥8npri si ng

f dj t th h f |, f
Al ter nSrtﬁeJ Vol um@a%%«r%v OIswﬂd S H5R B G157 hncti SBYTEY PERdRRLPR
t d . 2. d h lent -
oaistance of MRESkrRe Sl '@%ﬁ%?b? Joirbl Ak  TL
as claimed in clajyp 2 BeY argeta%rsm&.reig RNl Rk WS ULET

means the out put connect'ed
rhythm signal_: _mel_ody producing means for producing a high

frequehcy melody signal; modulating means for modulating the
melody signal with an output wave form of the RC circuit; and
means for applying the modulated melody signai to an electro-
acoustic transducer, the control means comprising means for
adjusting the width of the pulses of the rhythm signal, for
~altering the volume of audible sound produced by the electr:o-

. acoustic transducer. -

2. A circuit as claimed in claim 1 in which the equivalent

. resisi:ance- of the control means is selectiéely adjustable. |

3. A circuit as claimed in claim 2 in which the control means
includes twe switching means the outputs of which are connected
together. |
4. A cizcuit as claimed in claim 1 in which the means for

_- adﬁusting the width of the pulses of the rhythm signal includes a '_
first circuit for producing a_series of pu.'l:ses of narrow or wide

pulse widths in dependence upon the level of a control signal,



;.

t oget her .—4—A—circuirt—as cfainmed in claim1 in which the nmeans for 5

adj usting the w pul ses .of the rhythm signal includes a first
ci ;@ fo”!ﬂmmi&i"ﬂl&‘ﬂml es of -ppd ses of narrow or wide pulse widths in
de nce «0f a control signal, and a second circuit for
‘pro Ing a pulse signal each tine a tone is to be generated, the output of
the first and second circuits being conbined to produce a pulse signal
whose wi dt bnd a2 depenil eficuiftofor peodwiinly afpulbe signhl Gachi @il . 5 5. '
circuit as clainmed in claim3 in which-the control neans includes an AND

gat e whi chai soreolhsctzt &d demetatest, tisl cuependfi tiptfFirstnGnlosecohdr st out put, -
the first input also being connected to a second output, .and the first and
second out pixenilbei begingocmwddned toopouivcrod pulee tsignsliwhobe ng.dtbhans
respectively. 10 6. An electronic tinmepiece conprising a circuit as :
cl ai med i niarflepgndentdupen ¢hei lavel of\thei ¢antgotisignal. for an el ectronic tone -
generator gubstantially as hereinbefore described with reference to and as

shown®in F gur“e§i§°‘{i§ 3s Alajppd &Ec‘iﬂ?&&n?i%"ﬂ%‘&\%h@@nﬁﬂ' means

includes an AND gate which is connected to first and second

inputs and to a first output, the first input -also being connected
to a secbnd output.-, and the £irst'and"--§econd 'outp"ufs' beihé |
connected to control the two switching means re'sp’éétiiretly." _

10 6. An electronic timepiece comprising a circuit 'as claimed
in any preceding claim. - S o \J
7. A driving circuit for an electronic tone generator |

~ substantially as hereinbefore described vith reference to and

as shown in Figures 3'1‘;0 9 of the a-ccompanying-dr'awihgs. -

15 '




