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ABSTRACT: A circuit for achieving the moving or changing 
formant effect in an electronic musical instrument such as an 
electric organ. The circuit employs a band~pass amplifier with 
parallel T resistive-capacitive feedback circuits in which an 
FET (Field Effect Transistor) is employed as a variable re 
sistance to cut in, by degrees, one of the T feedback circuits. 
The effective resistance of the FET and thus the band-pass of 
the ampli?er are varied by a capacitive and resistive timing - 
circuit that is controlled via a keying circuit from one or more 
keys or other player-operated controls, such as the manual 
keys of an electric organ. 
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MOVING FORMANT BAND-PASS AMPLIFIER FOR AN 
ELECTRONIC MUSICAL INSTRUMENT 

FIELD OF THE INVENTION 

Formanting circuits for electrical musical instruments. 

DESCRIPTION OF THE PRIOR ART 

While some attempts of achieving moving formant effects, 
such as those disclosed in the US. Pat. to R. H. Peterson; No. 
3,316,341, entitled “Electrical Musical Instruments," which 
issued on Apr. 25, 1967, have been attempted before, these 
usually involve expensive constructions or accomplish limited 
effects which may be generally similar to those presently 
proposed. 

SUMMARY OF THE INVENTION 

The present invention has as its general object the provision 
of a moving formant device of a new and improved construc 
tion. A more speci?c object of the invention is the provision of 
such a device that is both effective in use and economical ‘to 
make and maintain. One object of the present invention is the 
provision of a moving formant device which may affect only a 
portion of the note voiced while leaving the other portion 
unaffected. ‘ 

The features of the present invention which are believed to 
be novel are set ‘forth with particularity in the appended 
claims. The invention, together with further objects and ad 
vantages thereof, may best be understood by reference to the 
following description taken in connection with the accom 
panying drawings, in the several FIGS. of which like reference 
numerals identify like elements, and in which: 

FIG. 1. is an electric circuit diagram of a moving formant 
device constructed in accordance with‘the principles of the 
present invention; and _ 

FIG. 2 is an electric circuit diagram of another moving for 
mant device constructed in accordance with the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIG. 1 the device there depicted is generally 
designated by the numeral 10 and forms part of an electrical 
musical instrument of the electric organ type. The organ in 
cludes a bright bus 11 from which an electrical musical tone 
may be taken. Playing key contacts or keyers, not shown since 
they may be conventional, will key the proper signals to the 
bus 11 as particular playing keys are- actuated. A selector 
switch 12 couples the output of bus bar 11 to a band-pass am 
pli?er generally designated 9. 
The amplifier 9 may be consideredto be a two transistor 

parallel T feedback oscillator in which one of the feedbacks T 
has been slightly detuned, thus preventing oscillation but in 
stead resulting in a resonant peak in the audio spectrum at ap 
proximately the oscillator frequency. 
The switch 12 is directly connected to one side of a capaci 

tor 13. A resistance 14 is connected from that side of capaci 
tor 13 to a plane of reference potential‘or ground. The other 
side of capacitor 13 is connected through a resistor 15 to the 
base of a first transistor 16 of the NPN type. Also connected to 
the base of transistor 16 is one end of a resistor 17, whose 
other end is grounded, and one end of a resistor 18 whose 
other end is connected to a source of direct current biasing 
potential B+. 
The emitter of the first transistor 16 is connected to the base 

of a second NPN transistor 19. A resistor 20 is connected from 
the interconnected emitter of transistor 16 and base of 
transistor 19 to ground. The collectors of both transistors 16 
and 19 are connected together and through a resistor 21 to the 
voltage source 13+. The emitter of transistor 19 is connected 
through a resistor 22 and a parallel connected capacitor 23 
and resistor 24 to ground. 
The collectors of the transistors 16 and 19 are connected 

together and through a direct current blocking capacitor 25 to 
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2 
an output terminal 26, connected in turn to conventional 
musical instrument amplifiers and mixing circuits 70 which 
supply signals at an appropriate level to one or more speakers 
71. The terminal 26 also is connected via a line 27 to a feed 
back network generally designated 28. The network 28 feeds 
back the output at terminal 26, via a line 29 and through a 
capacitor 30, to the base of the transistor 16. The circuit 28 in 
cludes a‘?rst T network of a pair of series connected resistors 
31 and 32 whose joined ends are connected through a capaci~ 
tor 33 to ground‘ and whose free ends are connected respec 
tively to the lines 27 and 29. The circuit 28 also includes a 
second T network comprising a pair of series connected 
capacitors 34 and 35 whose common ends are connected 
through a variable resistance 36 to ground. The free end ‘of 
capacitor 35 is connected to line 29 and also through another 
capacitor 37 to ground. The free end of capacitor 34 is con 
nected through a resistor 38 to ground. 
Connected between the junction of the free end of the 

capacitor 34 and the ‘resistor 38 and the line 27 is a Field-Ef 
fect Transistor (FET) 40 of the p-channel type. The FET is a 
well known device now in commercial use. Those unfamiliar 
with its characteristics ‘ are referred to "Field Effect 
Transistors," by L. .I. Sevin, Jr., McGraw, Hill, 1965. 
Reference also may be made to Application Note AN-2l l of 
Motorola Semiconductor Products, Inc. ‘entitled “Field Effect 
Transistors in Theory and Practice" by J . F. Kane et al., dated 
Sept. 1966. The drain of the FET 40 is connected to line 27 
and the source of FET 40 is connected to the series junction of 
capacitor 34 and resistor 38. The gate of the FET 40 is con 
nected to the movable tap of a variable‘resistor 41 which has 
one end grounded and the other end connected to one end of 
a fixed resistor 42. The junction between these resistors is con 
nected to ground through a timing capacitor 43. The other 
end of the fixed resistor 42 is connected through the collector 
emitter circuit of a transistor 45 to ground and through a re 
sistor 46 to 8+. 
The transistor 45 is of NPN type, has its emitter grounded 

and has its base connected to one contact 44 of a single pole, 
single throw selector switch 47,Ithe other side of which is 
grounded. When the switch 47 is open, the bias of base of 
transistor 45 is determined by a keying circuit generally 
designated by the numeral 50. ’ 
The keying circuit 50 may be anything suitable. but as 

shown consists of a circuit from the base of transistor 45 
through a current limiting resistor 48 to a pair of NPN 
transistors 51 and 52. The transistor 51 has its collector con 
nected to the resistor 48 and also to the bias source 13+ 
through a resistor 53. Its emitter is grounded and the base is 
connected to the collector of the transistor 52 and through a 
resistor 54 to the bias source B+. 
The base of the transistor 52 is connected to the series junc 

tion of a pair of resistors 55 and 56 which are connected in 
order between the bias source 8+ and ground. In parallel con 
nection with the resistor 56 is a diode 57 ‘oriented to pass cur 
rent from the base of transistor 52 to ground. 
The emitter of transistor 52 is connected to ground through 

a diode 58 and resistor 59in parallel. The diode 58 is oriented 
to allow current flow only from the emitter of transistor 52 to 
ground. a 

The emitter of transistor 52 is also connected to one side of 
a normally open control'switch 60 which typically will be 
closed by actuation of the organ playing keys. The other side 
of the switch 60 is connected, through a current limiting re 
sistor 61 to a source of positive potential, designated B'+ at 
above 4v. ’ 

The biasing for the transistors 16 and 19 as established by 
the voltage source 8+ and the resistors associated with the 
transistors, is such as to cause them to operate in class A am~ 
pli?cation. The FET is similarly biased as to operate as a varia 
ble resistance between its drain and source. I 

In overall operation the device 10 may deliver to the ampli 
fying and m'iitin‘g circuit 70 a musical tone signal which ex~ 
hibits the moving formant effect in response to the closing of 
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the key switch 60. With the selector switch 47 closed, so that 
the contact 44 is grounded, the circuit 10 does not respond to 
the key contacts 60, but delivers a musical tone signal at its 
output terminal 26 which approximates a trumpet note in its 
character and does not exhibit a moving formant effect. 
The signal from the bright bus 11 is transferred through the 

capacitor 13 and resistor 15 to the base of the transistor 16. 
The transistors 16 and 19 amplify this signal and supply it to 
the output terminal 26 through the capacitor 25. The feed 
back circuit 28 has two feedback paths, one via line 27, the T 
circuit of resistors 31 and 32 and line 29; and another through 
the drain-source circuit of the FET 40, the capacitors 34 and 
35 and line 29. The effective resistance of the drain source cir 
cuit of the FET 40 controls or modulates the signal that passes 
through this second path. In effect, therefore, the feedback 
circuit is an RC twin T-frequency rejection network which has 
been split such that the output signal of transistor 19 is applied 
to half of the network (31-32-33) while a variable voltage, but 
otherwise similar signal, is applied to the other network half 
(34-35-36). The rejection frequency, therefore, varies de 
pending upon conduction through the FET. 
The ampli?er 9 is, therefore, of the band-pass type and has 

its band-pass determined by the capacitive resistive feedback 
circuit 28. When the e?‘ective resistance of drain source cir 
cuit of the FET 40 is high, the second feedback path is effec 
tively cut out of the circuit and the band-pass of the ampli?er 
9 is centered about one high resonance peak. When the drain 
source resistance of the FET 40 is low, the alternate path is 
fully open and the band-pass of the ampli?er 9 is centered 
about a low resonance peak. 
The movement of the band-pass of the ampli?er 9 from its 

low to high resonant peak is thus governed by the effective 
drain source resistance of the FET 40 which resistance is in 
turn governed by the direct current bias on its gate. The volt 
age on the gate is determined by the timing circuit of the re 
sistances 41 and 42 and the capacitor 43. 

Normally, when the transistor 45 is saturated, that is, when 
the resistance of the collector-emitter circuit of the transistor 
45 is low, the junction of the resistors 42 and 46 is effectively 
at ground potential and thus the gate of the FET 40 is also at 
ground potential. This keeps the FET 40 source drain re 
sistance low and the band-pass of the ampli?er 9 low. How 
ever, when the transistor 45 is rendered nonconductive, cur 
rent flows from the 13+ source through the resistors 46 and 42 
and to the parallel capacitor 43 and resistor 41 circuit. Were 
the timing capacitor 43 not in this circuit the voltage at the top 
of the resistor 41 would jump almost immediately to a level 
determined by the voltage dividing resistors 41, 42 and 46. 
However, as the capacitor is in the circuit the current is 
diverted initially into charging that capacitor. As the charge 
on the capacitor 43 rises, the potential at the center tap of re 
sistor 41 rises and the potential change at the FET gate is sub 
stantially as depicted by the curve 72 on the small graph of 
FIG. 1. 

If after approximately reaching its ultimate value, at which 
time the capacitor 43 is fully charged, the transistor 45 is again 
rendered conductive, the capacitor 43 discharges through re 
sistor 42 as well as through permanently connected resistor 
41. If the value of the resistor 42 is chosen to be small in com 
parison to that of resistor 41 a fast decline of the voltage at the 
gate of the FET 40 will be achieved, approximating the curve 
73 of the small graph of FIG. 1. 
The transistor 45 is rendered nonconductive by grounding 

its base. This may be done by the trumpet selector switch 47 
or by the keying circuit 50 in response to closure of the key 
contacts 60. When done by the switch 47, the band-pass of the 
ampli?er is ?xed at its high peak and the tone signal produced 
at output terminal 26 is like a trumpet and does not have the 
moving formant effect. However, when switch 47 is open, the 
band-pass ampli?er 9 will normally be at its low band-pass 
peak and a muted trumpet sound electrical signal will be trans 
lated through the ampli?er 9 to the output terminal 26. When 
the key contacts 60 are closed, the potential at the emitter of 
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4 
the transistor 52 is caused to rise to the threshold value of 
diode 58, cutting off that transistor and turning on the 
transistor 51. This causes the voltage at the collector of 
transistor 51 to fall from approximate B+ to ground which in 
turn effectively grounds the base of the transistor 45. When 
this occurs the voltage at the gate of the FET rises as the curve 
72 and the band-pass of the ampli?er 9 goes from its low peak 
(mute) to its high peak (trumpet) resulting in the moving for 
mant effect simulating opening a muted trumpet. 
For purposes of de?niteness of this disclosure and not for 

limitation, the following component values are submitted. It 
will be understood by those skilled in this art that numerous 
variations in values, as well as reorientation of components 
and substitution of equivalents for elements or groups of ele 
ments are possible and that these are contemplated to be 
within the scope of the present invention. 

Resistors: Ohm 
14 _________________________________ _ _ 33K 

15 _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ 680K 

17, 53 ______________________________ _ _ 100K 

18, 48 ______________________________ _ _ 470K 

20, 21 ______________________________ __ 10K 
22 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ a _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ __ 120K 

24 _________________________________ _ _ 2.7K 

31, 32 _ _ _ _ _ 1 _ _ _ _ _ _ _ a . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ 56K 

6 _________________________________ _ _ 0-100K 

38, 42 ____________________________ __ 6.8K 
41 _______________________________ _ _ 0-—1000K 

46 _______________________________ __ 270K 

54 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ t _ _ _ _ _ _ _ _ _ _ _ _ _ __ 220K - 

55 _______________________________ __ 12K 

56, 61 ____________________________ __ 1K 

59 _______________________________ -_ 150 

Capacitors: Mf. 
13 _______________________________ - _ . 0056 

30 _______________________________ __ 0. 1 

25 _______________________________ __ O. 22 

23 _______________________________ __ 50 

33 _______________________________ _ _ 0. 022 

35, 34 ____________________________ __ 0 0047 
37 _______________________________ __ 0 0068 

43 _______________________________ M 0. 33 

Transistor 16 is of the 2N339lA type, transistors 19, 45, 51 
and 52 are of the 2N3393 type. The FET 40 is of 2N3819 
type. 
The diodes 57 and 58 are of typical silicon junction type and 

are used to establish a potential at their threshold value of 
about 0.6V. They aid in temperature compensating the circuit. 
The impressed signal from the bright bus bar 11 is normally 

at about 10.7v. peak-to-peak. 
The components were chosen to provide a formant move 

ment of about ll/aoctaves, with the high resonant peak provid 
ing a formant similar to the normal 8' trumpet stop on a typi 
cal electrical organ. 

Referring to FIG. 2, an alternative circuit for the moving 
formant device is there depicted and is similarly generally in 
dicated by the numeral 10'. Elements of this embodiment 
which are similar to those of the previous embodiment will be 
identi?ed with primes of the same numbers, it being un 
derstood that they are connected as in the previously 
described embodiment unless noted to the contrary. The 
values of the otherwise similar components may be different, 
however. 
The device 10’ includes an ampli?er 9’ generally similar to 

the ampli?er 9 of the previous embodiment, except that it in 
cludes an NPN transistor 80 in place of the FET 40 and a 
parallel inductor 81 and capacitor 82 in place of the load re 
sistor 2]. 
The resistance of the emitter-collector circuit of transistor 

80 is controlled by either a simpli?ed keying circuit 83 or by a 
low-frequency oscillator circuit 84, either of which may be 
connected to the base of transistor 80, depending upon the 
position of a selector switch 85. 
More speci?cally, the ampli?er 9’ includes an input ter 
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minal 86 which is connected to one end of a resistor 15' whose 
other end is connected to the base of an NPN transistor 16'. 
This base also is connected through a resistor 18’ to B+ and 
through a resistor 17' to ground. The emitter of the transistor 
16' is connected to the base of an NPN transistor 19’ and the 
collectors of both transistors 16' and 19' are connected 
together and through a parallel capacitor 82-inductor 81 cir 
cuit to B+, and also to a signal output terminal 26’ and to a 
feedback circuit 28’ via a line 27’. The emitter of transistor 
19’ is connected to ground through a parallel connected re 
sistor 24' and capacitor 23'. The circuit 28’ comprises a pair 
of T circuits, one of resistors 31', 32’ and capacitor 33’ and 
the other of capacitors 34’, 35' and variable resistor 36’, the 
latter being connected to lead 37’ by way of the collector 
emitter circuit of a transistor 80. The other side of circuit 28' 
is connected to the base of transistor 16’ through a line 29' 
and a capacitor 30’. 
The collector of transistor 80 is connected to lead 27’ and a 

capacitor 87 is connected between the collector and its base. 
The base is also connected through a resistor 46’ to B+ and 
through a resistor 41' to ground and through a resistor 88 to 
the blade ofthe previously mentioned switch 85. The switch 
blade is also connected to ground through a timin‘gcapacitor‘ 
43'. ' 

The keying circuit 83, by way of a line 89, is connected to 
one of two contacts that the blade of switch 85 may engage. 
Line 89 is connected to the collector of a transistor 90 and 
also through a resistor 91 to B+. The emitter of the transistor 
90 is coupled through a resistor 92 to ground, and the base of 
that transistor is connected through a resistor 93 to B'+ and 
through a resistor 94 to ground. The base of transistor 90 is 
also connected through a current limiting resistor 95 to B'+ by 
way of key actuated contacts 60’. 
The low-frequency frequency oscillator 84 which runs at 

vibrato rate, about 6.5 Hz, includes a pair of NPN transistors 
96 and 97 whose collectors are connected in common and, 
through a resistor 98, to 3+ and through a series connected ‘ 
capacitor 99 and variable resistance 100 to the other terminal 
of the switch 85. 
The emitter of transistor 96 is connected through a resistor 

101 to ground while the emitter of transistor 97 is connected 
‘to the base of transistor 96. The base of transistor 97 is con 
nected through a resistor 102 to its collector and through a re 
sistor 103 to ground. The base is also connected to one side of 
a capacitor 104, the other side of which is connected, through 
a variable resistor .105, to ground and to one side of another 
capacitor 106. The other side of this capacitor 106 is con 
nected through another variable resistor 107 to ground and to 
one side of yet another capacitor 108. The other side of this 
capacitor is connected to the collectors of the transistors 96 
and 97. 
The variable resistors are mechanically ganged and 

manually controlled to vary the oscillation rate. The variable 
resistance 100 varies the “swing” limits or the degree of move 
ment per oscillation when the oscillator 84 drives the moving 
formant of the ampli?er 9’. 

Basically, in operation, the device 10', when the blade of 
the selector switch 85 is connected to the oscillator circuit 84, 
‘functions to move the formant signal transferred through the 
‘amplifier 9’ cyclically at a rate determined by the oscillator 
84, for example at 6.5 to 7 cycles ‘per second. This yields a 
pleasing musical effect which is somewhat like a vibrato. 
When the switch 85 ‘has its blade connected to line 89, it 

functions much as ‘the embodiment of FIG. 1 when the switch 
47 of thatembodiment is open. That is, a formant movement 
is produced in response to the closure of the key actuated 
switch *60’. 

In the circuit of FIG. 2 the following values may be em 
ployed for the various components. These speci?c values are, 
of course, suggested by way of example and for completeness 
of disclosure. It should be borne in mind, however, that nu 
mero‘usother values, as well as other variationstof construc 
tionrandtarrangements can be successfully used. 
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Resistors: Ohm 
103 ______________________________ __ 2000K 

100 _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ . _ _ _ _ . . _ _ _ _ _ . _ _ _ 0—1000K 

46’ _______________________________ __ ’ 1000K 

105, 107 _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 0-20OK 

18’ _______________________________ __ 150K 

15’, 88, 101 ________________________ __ 100K 
91 _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ __ 68K 

93 _______________________________ __ 56K 

31’, 32’ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 27K 

36’ _______________________________ __ 0-25K 

17', 41' ___________________________ __ 22K 
38’, 94 ____________________________ __ 10K 
98 _______________________________ __ 5. 6K 

102 ______________________________ __ 4. 7K 
95 _______________________________ __ 2. 7K 

92 _______________________________ _ _ 1. 2K 

24' _______________________________ __ 1K 
Capacitors: Mf. 

30 _______________________________ __ 8 

s2, 34', 35' ________________________ __ .‘01 
23, 99 ____________________________ __ 20 
33’ _______________________________ __ 04-7 

87 _______________________________ _ _ 2' 

43’ _______________________________ __ 1. 0 

104, 106, 108 ______________________ ___ O. 1 
Inductor: 

81 _______________________________ __ 1 4. 7H 

1 2300 T, Ferrite Cup Core. 

The bias source B+ is 15 volts, while that of B'+ is 4 volts as 
previously stated. . 

This device 10’ as shown and described effectively moves a 
formant slightly more than two octaves either under control of 
the playing keys or optionally under the influence of a repeti 
tive voltage sources such as the vibrato oscillator. The trumpet 
stop of an organ played through this device under key control 
sounds like a mute trumpet being opened up as the playing key 
is held. 
One of the effective uses of the device 10 or 10' is in keying 

it with a touch responsive system on the upper manual and 
with the bright wave voices fed through it. When this device is 
driven at the vibrato rate, it sounds very much like vibrato on 
the frequencies in the formant range. Since the formant range 
with the components as shown in FIG. 2 and values as detailed 

,above, is from 400 cycles to l900 cycles, it is possible to play 
low-frequency bright wave tones in which the higher frequen 
cies appear to have vibrato without the lower frequencies 
being affected. With proper selection of formant range, this 
device is ‘effective-to providedrnanual selection of vibrato 
within a limited frequency range on organs that normally have 
only unitary vibrato. 

It is apparent that this invention provides a new and im 
proved moving formant device that is versatile and capable of 
several applications in electrical musical instruments. Further 
more, ‘it is relatively inexpensive as it employs low cost com 
ponents, while effectively accomplishing its intended ends {in 
an efficient manner. 

Although the two embodiments described in detail use a 
transistor or FET as a voltage responsive variable resistor to 
control the effectiveness of one of the two feedback paths, it 

' will be appreciated that there are other voltage responsive 
variable resistor devices that operate similarly. For instance, 
an LDR (light dependent resistor) can be substituted as the 
variable resistive element and the variable potential can be ap 
plied to an incandescent light which when energized illu 
minates the LDR and decreases its resistance. ‘ 

Other changes can, of course, be made without departing 
from the invention and, therefore, the aim in the appended 
claims is to cover all such changes and modi?cations ‘as fall _ 
within the true spirit and scope of the invention. 

I claim: 
1. A musical instrument moving formant devicecomprising 

an audio frequency ampli?er having a music signal input and 
an ampli?ed output, means providing a feedback :path con 
nected forzfeeding back- signal from said output to saidtinput, " 
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said feedback path consisting of an RC, parallel T, frequency 
rejection circuit, one of the parallel branches of said circuit 
comprising a pair of resistors in series with a center connected 
capacitor and the other of the parallel branches comprising a 
pair of series connected capacitors with a center connected 
resistor. a voltage dependent variable impedance incor 
porated in one only of said branches and connected so that 
conduction through the last said branch from said output to 
said input depends upon the voltage applied to said voltage de 

V pendent variable impedance, and means connected for apply 
ing a variable control voltage to said variable impedance to 
vary the conduction through one only of the parallel branches 
as a function of said control voltage. 

2. The moving formant device as called for in claim 1 in 
which the means for applying the variable control voltage 
comprises a timing circuit of the type for providing a-gradual 
change of voltage for a few seconds followed by a steady volt 
age when activated and a rapid restoration of voltage to the 
original level when subsequently deactivated, and a manual 
control connected for activating and deactivating said timing 
circuit. 

3. The moving formant device as called for in claim 1 in 
which the voltage dependent variable impedance device is a 
?eld effect transistor. 

4. The moving formant device as called for in claim 1 in 
which the variable impedance device is incorporated in the 
branch which has the two capacitors in series and a center 
connected resistor. 
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5. The moving formant device as called for in claim 1 in 

which the rejection frequency of the parallel T circuit is lower 
when the impedance of said variable impedance is low than it 
is when the impedance of said variable impedance is high. 

6. The moving formant device as called for in claim 5 in 
which the control voltage is applied to reduce the impedance 
of the variable impedance device for the duration of the volt 
age. 

7. The moving formant device as called for in claim 1 in 
which the means for applying a variable control voltage is an 
oscillator operating at a vibrato frequency. 

8. The moving formant device as called for in claim 2 in 
which the manual control is any of a group of playing keys of 
an electric organ. 

9. The moving formant device as called for in claim 6 in 
which the means for applying the variable control voltage 
comprises a timing circuit of the type which provides a gradual 
voltage change as a function of time for a few seconds fol 
lowed by a steady state voltage when actuated and a rapid 
restoration to the original state when subsequently deac 
tivated, and manual means connected for activating and deac 
tivating said timing circuit. 

10. The moving formant device of claim 9 in which said 
manual means is any of a group of playing keys of an electric 
organ. 

11. The moving formant device as called for in claim 9 in 

which the voltage dependent variable impedance is a field ef 
fect transistor. 
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