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TONE GENERATOR SYSTEM
Donald K. Harmen, Bristol, Ind., assignor to C. G. Conn
| Ltd., Elkhart, Ind., a corporation of Indiana
Filed Jan. 26, 1961, Ser. No. 85,016
12 Claims, (Cl 84—1.01)

This invention relates generally to electric musical in-
struments and in particular to a tone generator cireuit for
an electronic organ. | -

During the past several years, electronic oregans have
been widely used, both in place of pipe organs previously
used, and also in many applications where the size and
cost would prohibit the use of a pips organ. Although
the compactness and tone quality of such electronic or-

gans has made them attractive from a purchaser’s view-

point, problems have been encountered in providing faith-
ful reproduction of musical tones and the various char-
acteristics which were produced by pipe organs.

‘Among these problems is the provision of the proper
altack and sustain characteristics of musical tones, partic-
ularly those tones which may be produced by the pedal
manual. In order to produce musical tones of the proper
frequency and which may be produced immediately and
in rapid succession, the pedal switches of electronic Organs
should control an oscillator circuit which is instantaneous
1n operation and which is not susceptible to effects of
transient voltages. Also, when providing various musical
tones, it is desired that the tones be cut off sharply, or
sustained, depending upon the musical composition and
the tempo of the musical arrangement being played.

- Therefore, it is an object of the present invention to
- provide an improved keyed oscillator circuit for use in
- the pedal tone section of an electronic organ. |

Another object of the present invention is to provide.

an improved tone generating circuit which is keyed by
the pedal switches of an electronic organ. for providing
musical tones of varying characteristics. S
.. otill another object of the present invention is to pro-
vide a tone sustaining circuit in a musical instrument such
as an electronic organ for producing musical tones having
predetermined qualities and characteristics. - |
- A feature of the invention is the provision of an oscil-
lator circuit for an electronic organ which includes a volt-
age controlled inductor coupled to a memory circuit,
- Which has selective voltages applied thereto by key switch-
~es of the organ. . o |
- Anocther feature of the present invention Is the provision
of an electronic organ having |
- ning oscillator circuit and a keyer circuit which is cou-
pled to the oscillator circuit, with the keyer circuit having
- time delay components which provide variable tone char-
- acteristics to the tones produced by the oscillator circuit.
- Yet another feature of the present invention is the pro-
- vision of an electronic organ having an -oscillator circnit
ncluding a saturable reactor in the tone generating sec-
tion, wherein tone frequencies provided by the oscilla-~
tor are controlled by current flow in the saturable reac-
tor. - : | |

 invemtion.”

~In practicing the invention,

. vided having a tone generating circuit including an oscil-
~ lator which is tunable for producing a plurality of musical

a tunable, continuously run-

A

10

15

20

3,180,918
Patented Apr. 27, 1965

2

tones. A tuning circuit including a voltage
vides a predetermined input voltage for each musical tone
selected. A plurality of key switches are coupled to the
tuning circuit to select particular voltages for application
to a memory circuit including an electron discharge de-
vice. The switches may be operated by a pedal board
or vy other organ keys. The memory circuit maintains
the veltage correspondin g to the selected frequency until
a new tone has been selected. The oscillator includes a
saturable reactor coupled to the memory circuit and con-
trolled by the voltage therefrom which varies according
to the selected musical tone. The eifective inductance
value of the reactor varies with the voltage applied there-
to thereby changing the fre tency of the oscillator output.
The pedal switches which select the initial voltage also
cperate a circuit in a keyer which controls the application
of the signal produced by the oscillator to the audio SYS-
tem of the organ. The keyer includes selective fime con-
stant components to provide desired attack and sustained
decay of the musical tones which may be selected by tabs
of the corgan. |

In the drawing, there is shown a tuning circuit 23 which
includes a voltage divider network having five parallel

divider pro-

- - branches 22 through 26 each including a plurality of

29
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series connected resistors. Each branch is connected be-
tween terminal 21, which applies a regulated potential,
and ground. A particular voltage is provided for each of

‘the thirteen tones associated with the switches 38 by tun-

g circuit 28. Each voltage output from tuning circuit
26 may be adjusted except the voltage output obtained
irom branch 22 for note E1, which is the reference note.
The voltages for the other notes are derived from adjust-
able contacts on the resistors of the branch circuits, and
by adjustment of these contacts the notes can be tuned.

The switches 39 which couple funin g circuit 28 to mem-
ory circuit 18% may be operated by organ pedals, and each
have two sections. The first section is composed of a
plurality of single pole, double throw switches 31 con-
nected so that operation of each switch applies a partic-
ular potential from circuit 20 to memory circuit 168, In-
terlocking wiring disconnects the tuning circuit ‘voltage
outputs for tones which are lower on the musical scale
than the tone selected. Thus, if two or more tones are
simultaneously selected, only the voltage corresponding -
to the highest tone will be applied to memaory circuit 109.

The second section of each pedal switch 3@ consists of
a single pole, single throw switch 32, and all such switches
are wired in parallel. The switches 32 operate keyer

390 when a pedal is pressed. Thus each vedal operates

a switch in the first secticn io select a tone and a switch

in the second section to centrol the keying of the tone.
- Memory circnit 269 includes a pentcde electron tube
184 which is connected

as a cathode follower. The plate

- of tube 184 is connected to terminal L1% which provides

515)

The dra,xﬁng 15 &_‘c;i_rcﬁit dia‘gram ;WhiCh.illus;trates the 90

an electronic organ is pro-

an unregulated potential, and the screen is connected to
the terminal 11§ through resistor 117 and to regulated
potential 114 through neon tube 1i6. This causes the
operating point of tube 104 to vary somewhat with changes

- in the unregulated potential applied to the plate there-

of. Capacitor 182 is connected between ground and the
control grid 186 of pentode 184 and is charged by the
potential provided by tuning circuit 28. Neon tube 103,

~ bridged across capacitor 182, functions as a protective de-

vice for the control giid of tube 164, and does not draw
current under normal operating conditions.




o 114 througn resistor 223.

so that an K volta

283 and 265.

" musical tone.

o . ‘torise so that tube 319 conducts.
f-!.ll’ﬂPldlY fo develop a p{)femlal 1hereacross when a fone :
 pedal'switch 32 is closed so that keyer 399 will allow tube -
. 310 to C{}nduct even if the pedal switch 1 is. rapldl'y reluﬂSFd

| ';Thua, the Gparator of the electronic ornan may tap the
.. . tone pedals very rapidly for quick tone passages and all
~of the tonmes will be audible
R nmety—ﬁve percent of full chargc after 45 mﬂhsuconds

" Thls charge is transfeired to mpacltor 35@ and Ley-..,r -;:11*-'_{'__ '

The charge across capaf'lmr wz 18 the tone. controllmgz
voltagﬂ and this is retained until a new voltage is applied
~ to produce a different tone when another pechl is pressed.
The impedance of the resistors in tuning circuit 29 are |
~_selected so that the time constant when the resistors are

" _coupled to capaclior __
~ The cathede follower memory circuit 169 converts the :
‘Thigh 1mpedance mput from the tuhing circuit to a low
The output circuit coupled to cathode. ~
10
: magnetizing windings 203 and 285 of s .:.atﬂrable_
. teactor 262, and the voltage divider inciuding resistors
125 and 126. Potemmmetyr 12@ pmwdes a master ad-

~ justment for tene El.

192 permits a rapid tuning change.

impedance output.

- 188 of pe*&tadu tube 164 includes potenticmeter 129, re-
- sistor 122,

Qscillator circuit 2% is a Hartley type wﬁ" 0011 ZM

sustaining - oscillations in this circuit,

'3,18;_0“918{

| | J...r Opﬂﬂs

. charges.

cmt 300 Wﬂl be opmatcd ev...,n thounh tm tc}ne pedal

smtch is released rapidly. e o
Capa01tor 302 also prowdes *ustam action as 1t pro-- -

“vides a potential to operate the keyer after the switch
The sustain time of a tone 1s. gwemed by the
value of resistor 384 through which capacitor 302 dis-
‘The sustain time may be changed by grounding

- ‘resistors 385 and 366 selectivaly by switches 307 and 388

wWith remsier

respectively. By using resistors 395 and 306 hamng dif-
ferent values Wl'uch are selectively conmected in paraliel

"The output of the keyer 300 is derwed from the plate'_ '

of tube 310 through capacitor 353. A network is. pro-

 tuned circuit is the controlled inductance winding of the

' saturable reactor 282. Capacitor 222 bypasses the plate -
" of tube 216 which is ceuple,d to the regulated potentml o
Capac;ttor 225 couples the -
. grid of tube 219 to the tunud circuit, and resistor. 224 pro-
"A tap on the wmdmg 2@4@ 13 cgn-_“-' }
. 95
guency compomnts
- resistor ‘358 is: a sub-bass outpa.t

. vides the grid return.,

nected to the cathode of oscﬂlatﬁr tube 210, o _
The two outside control or magnetizing wmdmgs 2@3'_.
- and 265 of saturable reactor 202 are connected in sevies -
‘applied in winding 204 will induce a

ol tage in the outside windings 263 and 205 which will |
- oppose and cancel. .
~and 245 of reactor 262 from memory circuit 160 induces .
- current in these windings of a magnitude dependent upon

The voliage applied to windings 203

the voltage applied by tuning circuit 20 and selected by
" switch 31. The inductance of coil 204.1s gover ned by

" tuning circuit 20 due to the saturation of the core of satu--

. rable reactor 262 produced by the current In windings

gree-of direct’ current saturatmn, and this controls the

The incremental alternating current perme-

" _ability of the core of reactor 202 is a function of the de~

. inductance of the coil 262 which in turn controls the fr....,-_ &0

o "'-i:quemy of oscillator circuit 280. :

Keyer 360 includes electron tube 310 whmh may be?,

included in the same envelc)pe with electron tube 210

' The plate of tube 310 is connected to an unregulated po-

- tential through resistors 311 and 312. Capacitor 313

. filters the anode supply of tube 310." The cathode of the

~ t{ube is biased by a voltage divider chain including resistors

- 314, 315 and 345 connected to a regulated potential 114,

| - The cathode is bypassed by capacitor 316. Resistor 317

 connects the cathode to the junction of resistors 311 and

312 to apply an unreﬂulatpd component to the bns at the o

| _'cathode -

- Grid 349 of tube 310 ] is c0nnected to the output of oscﬂ-..j-: |
lator 209 thmugh cap"mtor 320 and resistors 321 and’

- 342,

L CaPacuor 365 in parallel with capacitor 363.
30

- vided for modifying the tone characteristics of the output

wave as may be desired.. Th;.s includes a switch 356

“which may be connected to resistor 357 to provide the
major bass output. N
resistor 358 and appnud through resistor 359 to a suc-
A sub-bass output may be obtained by
 connecting the switch 356 to resistor 361. This derives

“the output through capacitor 355 to the filter including
resistor 362 and capacitor 363 which remove high fre- =
The output. through resistor 361 to

The output is then developed across”

ceeding stage.

‘To provide an even
‘deeper bass tone, switch 364 may be engaged to connect

sistor 358, | S | __
Thus, thp- invention prowdﬁs for an 1mpr0ved circuit -

_.to be used to provide the pedal tones for an electronic
organ. o
| commh the frequency of the oscillator circuit in response -

The circuit includes a sa.turabla reactsr whlch_.

 toa voltage applied to the saturable reactor through a
- memory circuit from a voltage divider network coupled

50

~ divider including resistors 341, 342, 343, 344 and 345.
. The pedal switches 32 reduce the bms on tube 318 by

SIgnal from the oscillator 200,

. Time constant networks wmrol t‘m time oi attack and'
o decay to prowde a susi.am Ch‘li‘&CLSI‘lStIC to the selected” -
‘Capacitor 359. controls the- attach as this -

(;5_-:._Var1able inductance’ winding to thereby control the fre- |

. ~ bridging resistor 346 across resistor- 344 to increase ‘the
o potent1al on grid 349 so that tabe 319 conducts to pass the_

jcapautor must charge to- allow the voltage at grid 349 O

Caramtor

Capacitor 392 charﬂes'

302 reaches '_

- to produce a dif

| f'_”_pmdhce undesirable tone characteristics such as
ping.”
 vide the desued tone charactenstlcs

.o the pedal switches which select a voltage for a particu-
lar musical note. |
- providing the same tone untﬂ a pedal sw;ttch is actuated - -
| ' This memory- actlcm, which -
- is necessary to provide the sustained operation, makes
it unnecessary- to provide a mechamcal memory dewce,-_ I

‘The oscillator operates contlnuously,' |

erent tone. -

such as the use of latching switches.

The system includes a keying clrcmt-whlch selectwely " o
apphes the tones from the osciilator to the organ amplifier -
~and. prowdes the desired attack and decay characteris~ =~

'tlcs

- This. circuit-is free of {ransient voltages whmh 1

1y

- The output of the. Leyer may be

- Iclamm:y

cluding in combination, tuning circuit means including

means for supplylﬂg a plurality of different
cans, Lﬁy switch means ‘hav-

said memory circuit means for selectively applyis ng: said'

111g and a mntrol winding, means connecting said memor y

~ circuit means to said control wmdmg for conirolling said | |

quency of the tone pmduced by "said oscillater circuit

| means, and keyer circuit means coupled to said Oscﬂlat(}r*
- gircuit means and to said second: smtch portions, said =
second . portion of the key switch means. rmderlng said

keyer circuit means sz...ratwe to conauct t‘w tone fmm_f'-- '-
x sald oscillator circuit means. |

2. A musical tone generator cn*c:mt for producmg s:1g—_' o
nals of a plurahty of different fraquenmes corre:a'.pondmg-*_f L
-~ to-the tones of musical notes, including in combination, .

means far e

tumng cucuﬂ: neans mchldmg voltage dmder

| 304, the time for discharge of capacitor

- 387 .18 changed and the extent of sustain can be con-
trolled. Maximum sustain is pr{wlded When bc}th swﬂches o
o 3@’7 and 308 are open.. |
. 15
‘and capacitor 228 pr(mdmg a tuned resonant circuit for

~ controlling the frequency of the oscillator, and tube 210
Coil 284 of the =

The out-
put is agam deuved througﬂ resmtar 361 and across re"'%_ :

| “pop-
__lodﬁed to pro--_: S

LA generator for pmducmg s:&gmls of a plurahty of S
| ._dlﬂcrent frequencies cerrespondmg to musical tones in-

55
‘The tube 310 is biased to cut off by the voltage s fvoltagm dmd‘.,r
‘potentials, memory circuit o o
ing first and second portions, means cannecimg said first”
| '___smtch portions ‘between- said tuning circuit means and
60 o
R potenu&ls mdmdhaliy thereto, oscillator circuit. means.-
ncluding an inductor having a variable mdux.,tance wind-.



5 |
supplying a plurality of different potentials, said voltage
divider means including a plurality of circuit branches for
connection across a potential source, and a plurality of
pofentiometers connected in said branches and having
movable taps which are adjustable to provide a plurality
of potentials differing in steps, memory circuit means
including an electron valve having a control electrode and
output electrodes, and capacitor means connected to said
control electrode, key switch means including a plurality
-of individually operable switch portions having contacts,
means connecting said contacts of each switch portion
between one of said taps and said capacitor means for
selectively applying said potentials individually to said
capacitor means to charge the same and provide a poten-
tial at said control electrode, oscillator circuit means in-
cluding a frequency controlling circuit, saturable reactor
means having variable inductance winding means con-
nected in the frequency controlling circuit of said oscil-
lator circuit means and control winding means for con-
trolling the inductance of said variable inductance wind-
ing means, circuit means connected to said output elec-
trodes of said electron valve of said memory circuit means
and including said control winding means for controlling
the current therethrough in accordance with the potential
on said capacitor means, whereby the inductance of said
variable inductance winding means is changed in steps by
- operation of said switch portions to control the frequency
of said oscillator circuit means in steps corresponding to
the tones of musical notes.

3. A generator for producing signals of a plurality of
~different frequencies corresponding to musical tones in-
cleding in combination, tuning circuit means including
voitage divider means having a plurality of taps for
“supplying a plurality of potentials differing in steps, key
switch means having first and second portions each having
a plurality of individually operable contacts, means con-
‘necting said contacts of said first switch portion individ-

10

15
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ually to said tuning circuit means, oscillator circuit means

including inductor means _-having_ variable inductance
winding means and control winding means with the in-

40

ductance of said variable inductance winding means

controlling the frequency of signals developed by said
~oscillator circuit means, circuit means connecting said
-contacts of said first switch portion to said contro! wind-
ing means for applying signals to said control winding
~means for controlling the inductance of said variable
inductance winding means to thereby conirol the fre-
quency of the signals produced by said oscillator circuit
means, keyer circnuit means coupled to said oscillator
circuit means for selectively passing the signals produced
thereby to provide output signals, and means connecting
said contacts of said second portion -of said key switch
means to said keyer circuit means for selectively rendering

3,180,818
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selectively passing the signal produced thereby to provide
output signals, and means connecting said second portion
of said key switch means to said keyer circuit means for
selectively rendering said keyer circuit means operative,
said keyer circuit means including capacitor means across
which a voltage is developed for controlling the attack
and decay of the output signals passed by said keyer cir-
cuit means. -

S. A generator in accordance with claim 4 wherein said
keyer circuit means includes discharge circuit means con-
nected to said capacitor means and said discharge circuit
means includes a portion selectively operable to control
the rate of discharge of said capacitor means and thereby
confrol the sustain of signals passed by said keyer circuit
means.

6. A circuit for producing signals of a plurality of dif-
ferent frequencies having varying characteristics corre-
sponding to musical tones including in combination, tun-
ing circuit means including voltage divider means for
supplying a plurality of predetermined potentials, mMemory
circuit means including a first electron discharge device
and a first capacitor connected to an input thereof, key
switch means having first and second portions, means
coupling said first switch portion between said tuning cir-
cuit means and said memory circuit means for selectively

‘applying said potentials to said capacitor, said memory
circuit means producing an output current which varies

with the potential across said capacitor, oscillator circuit
means providing an output signal and including a second
electron discharge device and an inductor having a varia-
ble inductance winding and a control winding, said vari-
able inductance winding being connected in said oscillator
circuit means to control the frequency therecf, said con-
trol winding being coupled to said memory circuit means
and controliing the inductance of said variable inductance
winding in accordance with the current from said memory
circuit means, keyer circuit means coupled to said oscil-
lator circuit means, means connecting said second switch
portion to said keyer circuit means for selectively render-
ing the same operative, said keyer circuit means including

‘a third electron discharge device and sustain circuit means

- including a second capacitor, said second portion of the

50

~said keyer circuit means operative to pass the signals from

said oscillator circuit means. | |

4 A generator for producing signals of a plurality of
different frequencies corresponding to musical tones in-

~ clugding in combination, tuning circuit means including
voltage divider means for supplying a plurality of different
potentials differing in steps, memory circuit means, key
switch means having first and second portions, means
connecting said first switch portion between said tuning

circuit means and said memory circuit means for selecw

tively applying said potentials individually thereto, oscil-
Jator circuit means including inductor means having
‘variable inductance winding means and control winding
means with the inductance of said wvariable inductance
~winding means controlling the frequency of signals devel-

oped by said oscillator circuit means, means connecting

- said-memory circuit means to said control winding means
- for ‘applying signals to said control winding means for
controlling the inductance of said variable inductance
‘winding means to thereby control the frequency of the
signals -produced by said oscillator circuit means, keyer
-circuit means coupled to said oscillator circuit means for

‘key switch means causing said keyer circuit means to pass

the output signal from said oscillator circuit means, said

keyer circuit means controlling the attack and decay char-

acteristics of said output signal by action of said second
capacitor. | |

7. A circuit for producing signals-of a plurality of dif-
ferent frequencies having varying characteristics corre-
spondmg to musical tones including in combination, tun-
Ing circuit means including voltage divider means for
supplying a plurality of predetermined potentials, memory

- circuit means including a first electron discharge device

and first capacitor means connected to the input thereof,
key switch means including first and - second portions,
means coupling said first switch portion between said
tuning circuit means and said memory circuit means for

selectively applying said potentials to said capaciior means,

- said memory circuit means producing an output current

GO

69

which varies with the potential across said capacitor, oscil-
lator circuit means providing an cutput signal and in-
cluding a second electron discharge device and an induc-
tor having a variable inductance winding and a control
winding, said variable inductance winding being connected
in the frequency contrelling portion of said oscillator cir-

-cuit means to control the frequency thereof, said control

winding being coupled to said memeory circuit means and
controiling the inductance of said variable inductance
winding in accordance with the current from said memory

cireuit means, keyer circuit means coupled to said oscil-

lator circuit means, said keyer circuit means including a

~third electron discharge device and sustaining circuit

means including second capacitor means, means coupling
said second switch portion to said keyer circuit means,

‘said second switch portion being operative to charge said
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"suconﬂ capacitor means to control the conductivity of

~ said third electron discharge device so that the output sig- -
- trolling the dis charge rate thereof, and output circuit

~nal frem said oscillator mrc ut nieans 1s selectwe]y Con-
 ducted thereby. | |

- 8. A circuit for pmduc_inf* sig *1&15 of a
“ferent frequencies having varying

- ing circuit means including voltage divider means for sup-
plying a.plurality of predetermined potemlals Memory

circuit means including a first electron discharge device
~and a first capacitor connected to the input thereof, key
means'*'

 switch means having first and second portions,
coupling said first switch porticn betwsen sf;zd tuning

- circuit means and said memory circnit means for seisc-
- tively appiying said potentials to said capa:;:ltor gaid
| memory circuit means producing an cutput current which

| vﬂrles with the potential across said capacltm' oscillator
ircuit means providing an oufput signal and incl luding a
'secmd electron discharge device and a frequency control-
in--

ling ~circuit portion, an inductor having-a variable

p urahty of dlf-:_'
characteristics corre- -
- sponding to musical tenes including i combination, tun-

) :

' ";?;;130,9._1"3

said kcycl circuit means 2 _sa.zd cana acitor. dlsg‘m rges,

Meails coupled to said third capaciter for selectively con-

means cmmemed to said kever circuit means for meodify-
ing the frequency characteristics of said tone signal.

- 10.-A circuit for producing Sl”ﬂalS of a plurali ty 'of_

'-'dmarent fmqucwms having varying characteristics corre-

- sponding to musical tones including in combination,
lator circuit means providing an output signal and mcmd-

1o ing an inductor having a variable inductance winding and

| ,raLty of voltag

oscil-

2) c&mml winding, tuning circuit means including a plu-

of di

‘erent pmenuals, mamory circuit means coupled

“to said oscillator circuit means, key switch means havmg
15 first and Decond portions co'ﬁnecfed to said tuning Neans,
-said memory means responsive to said first switch portion
to selectively apply control current of different values

‘to said control wmdma, keyer circuit mems ‘coupled to

- said cscillator circuit means, and mclud ng an-electron |

20

ductance winding and a control Wmdlng, said variable -

_'1*1ductancs=~ winding bemg connected in said frequency
~ controlling circuit portion of said osciilator circuit means
to control the frequency thereof, said control winding

being coupled to said memory circuit means and con-

‘trolling the mductance of said variable. inductance wind- -
ing in accordance with the current from said memory.
circuit means, keyer circuit means coupled to said oscil-
~lator circuit means, said keyer circuit means including a -

~_third electron dlscharge device and sustaining circuit means

_mdudmg second and third capacitors, means coupling

y «discharge device and sustaining circuit means. including
first and second capacitors, means connecting said second
- switch pﬁftlon to said keyer circuit means and operative

 to charge said first and second capacitor to control the

~ conductivity of said electron dlscharge device and there- -
by control the output- signal from said-keyer, said first
- capacitor 'mnftruolhnfr the attack characteristic of the

output signal from said keyur as. said ‘capacitor charges,
" said second capacitor charging rapidly and contrelling the
. aecay chamcterlsfms of sa1d output mgnal as sa,-_d cmwc;-

30

-said second switch portzen to said kpyer circuit means,

N :sald second switch portion operative to charge said second
“and third capacitors to control the conductivity of S':lld"
third electron discharge device so that the output signal -

for d1scharges | - |
11, A circuit for pmﬂacmg ﬂlﬂnals of a plurahty GF

 different frequencies having varying characteristics cor-

‘responding to musical tones including in combination,

C3
)

from said oscillator circuit means is selectively conducted __
-f_-'thereby, said second capacitor controliing the attack char-

~ acteristics of the tone from said keyer circuit means, and
said third capacﬂor controllm:, the dacay char &Ct‘“I‘IStICS :
‘thereof.- = | | .
9. A circuit for producmg signals of a plurahty of dlf—-.f |
__ .ferent frequencms having varying characteristics corre-
spﬁndmg to musical tones including in combination, tun~ -
' ing circuit means including voltage divider means for sup-'
 plying a plurality of predetermined potentials, memory

circuit means mcludmﬂ a first electron device and a first

capacﬂor mnnected to the mput the,reof key SWltCh mMeans =

~ having first and second portions, means munlmg said first -
- switch portion between said tuning circuit means and said -
S MEemory circuit means for selectwely applying sald POtuIl- -
 tials to sald capacitor, said Memory circuit means pro--
- ducing: an output current which varies with the potentzal'

. across. said capacitor, oscillator circuit means providing

- an output signal and including 2 second dlschal ge device
~_and a frequency controlling circuit portion, an inductor

| having a variable inductance wmdmg and a control wind-

ing, said variable inductance winding being connected -

in said freque*lcy contm]lmg circuit portion of said oscil- -

lator circuit means to control the frequency thereof, said

wntrol winding being coupled to said memory c1rcu1t

- ‘means and: contmllmg the inductance of said variable in-

ductance winding in accordance with the current from -

~ said memory circuit means, keyer circuit means caupledi o
~ to said oscillator circuit means, said keyer circuit means

-including a third electron device and sustaining circuit |

- means including second and third capacuters means wu—’_' 6o

>0 _means, said first capacitor controlling the attack charac-

~ oscillator circuit means providing an output signal and
~including an inductor having a variable inductance wind- =~
ing and a contml Wmdmg, tuning circuit means including -

a plurality of voltage divider means for supplying a

”jplurahty of different potentials, memory circuit means- _'
- coupled to said oscillator circuit means, key switch means

having first and second portions cannected to said tuning -

‘circuit means, said memory means responsive to.said first
switch portion to selectively apply control currents of
~different values to ‘said control winding,
means coup1ed to said oscﬂlator circuit means and in-

cluding an electron device and sustaining circuit means

~including first and second capacitors, means connecting

said second switch portion to said-keyer circuit means

~ and operative to charge said first and second capacitors
‘to control the conductivity of ‘said electron dewce and

thereby control the output signal from: said keyer circuit

o ter:lstlc of the tone. s1gnal from said keyer circuit means

"-'plmg said secend switch portion to said keyer circuit

~ means, said second switch portion operative to charge said -
- second and third capacitors to control the conductivity of
~ “said third electron device 'so that the cutput signal fmm_ 70 :
- . _of potentials differing in steps, key switch: means mcludmg;' o
- ‘a plurality of mdmduaﬂy operable switch pertlons indi- L
-'__i:::.-wdually connected to said taps, oscillator ‘circuit' means -
- mdudmg a frequency controllmg circuit, saturable I‘eactor'__ |

means. hwmg variable mdu tance wmdmg means con-

- said-oscillator circut it means is selectively conducted there- -
by, said second capacitor controlling the attack character~

~ istics of the tone signal from said keyer cn'f"un means as . -
- said capacitor- charges, and said third capacitor control-
- ling the sustain characteristics of the tone signal from

~ for supplying a plurality of different potentials, _
~voltage - divider means: 1nclud1ng a plurality of circuit -
« branches for cc}nnectmn across a potentlal source and a -

plurality of- taps on: said branches to provlde a plurahty-'-'

" as said capacitor charges, said second capacitor charging:
~rapidly to cause said electron device to conduct when sazd _-
. key switch means is operated for a short time, said second
‘capacitor further controlling the sustain characteristics of
- the tone signal from said keyer circuit means as said
..t"‘capamtor discharges, and tone control means connected =~
to said keyer circuit means, ‘said tone control means in-
a0 cluding portions selectively rendered operative to confrol- -
- the frequency characterlstlcs of the tane apphed thereto
--_by said keyer circuit means. .~ e
- 1200A0 mu31ca1 fone gmeratﬂr mrcwt for preducmgf
.- SIgnals of a plurahty of different frequencles correspond— .

ing to the tones of musical notes, including in combina-
tion, tuning circuit means Includlng voltage divider means
said . -

ge divider means for supplying a rluralu.y -

keyer circuit
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- nected in the frequency controlling circuit of the oscillator - References Cited by the Examiner
and control winding means for controlling the inductance UNITED STATES PATENTS

of said variable inductance winding means, and circuit

L oo ) 2,128,661 8/38 Mountjoy et al, ______ 325—417 X

means connected to said control winding means and in- 2,681,585  6/54 Hanert .______________ 84—.1.25
cluding a plurality of portions each connected to one of 5 2:880:32 1 3/59 Sontheimer _________ 331—36
said switch portions for controlling the current through 2,911,529 11/59 Synder —_..____________ 33412
~said control winding means in accordance with the 2,915,625 12/59 Worchester __________ 334—12 X
~ Potential applied to said one switch portion, whereby the 2,933,697 4/60 Oncley ____________ 331—181 X

inductance of said variable inductance. winding means is |
changed in steps by operation of said switch, portions to 10 | FOREIGN PATENTS
apply different potentials to said control winding means, 773,080 11/31 Germany.

to t-here!:)-y control the frequ.ency of said oscillator c1rc_;u1t ARTHUR GAUSS, Primary Examiner.
means in steps corresponding to the tones of musical

" notes. 15 CARL W, ROBINSON, Examiner:
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