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TONE CONTROL CIRCUIT 

BACKGROUND OF THE INVENTION 

This invention relates generally to a tone control cir 
cuit employed in stereo ampli?ers, guitar ampli?ers, 
and the like, and more particularly to a type of circuit 
wherein the tone level is controlled separately in treble, 
bass, and if it is desired, in still other frequency ranges. 

Heretofore, tone control circuits such as the CR type 
or NF (negative feedback) type have been widely em 
ployed in stereo and guitar ampli?ers. However, the 
CR type tone control circuit, which will be hereinafter 
described in more detail, inherently causes a loss of 
about 20 dB and also the input impedance thereof is 
substantially low, thus necessitating the employment of 
a driving ampli?er of low output impedance at the 
preceding stage of the tone control circuit. Further 
more, when the driving ampli?er is made of a single 
transistor as in ordinary cases, the gain of the transistor 
ampli?er must be set sufficiently high for compensating 
the above, mentioned loss of about 20 dB, rendering it 
dif?cult to obtain a proper operational condition in 
view of its distortion, output impedance, operational 
range, and also the S/ N ratio. 

Moreover, the operational characteristics of the CR 
type tone control circuit are not flat even at the time 
where the variable resistors employed respectively in 
the bass and treble control circuits are placed at their 
neutral positions. The reason for this may reside in the 
interference between the bass and treble. control cir 
cuits or in the production errors which affect the varia 
tion characteristics of the variable resistors. In any 
case, the non-?at operational characteristics of the CR 
type tone control circuit exhibits a deviation of several 
dB as described hereinafter in more detail. 

Likewise, the NF type tone control circuit has a feed 
back circuit between the collector and the base of a 
transistor, and the tone control is performed by varying 
the frequency characteristic of the feedback circuit. 
However, in this case also, the input impedance of the 
tone control circuit is signi?cantly lowered because of 
the existence of the feedback, and a separate driving 
circuit of low impedance is required at the preceding 
stage of the tone control circuit. Doubtlessly, the provi 
sion of the driving circuit will make the tone control 
circuit too much expensive. 

SUMMARY OF THE INVENTION 

Therefore, a primary object of the present invention 
is to provide a novel type of tone control circuit in 
which all of the above described drawbacks of the con 
ventional tone control circuits are substantially, 
eliminated. 
Another object of the invention is to provide a novel 

type of tone control circuit wherein theinterference 
between the treble control circuit branch and the bass 
control circuit branch is completely eliminated. 

Still another object of the present invention is to pro 
vide a novel type of tone control circuit wherein varia 
ble resistance elements of “B” (the resistance varies 
linearly proportional to the angle) having least errors in 
the rotating angle-resistance value characteristic can 
be used and a completely ?at tone control charac 
teristic can be obtained with all of the'variable re 
sistance elements maintained at their mechanically 
neutral positions. . 
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2 
Still another object of the present invention is to pro 

vide a novel type of tone control circuit wherein a suffi 
cient amount of negative feedback can be maintained 
between the output and the input terminals of the am 
pli?er circuit and the distortion factor of the tone con 
trol circuit is substantially reduced. 
A further object of the present invention is to pro 

vide a novel type of tone control circuit wherein the 
output tone level can be considerably increased. 
These and other objects of the present invention can 

be achieved by a novel construction of the tone control 
circuit which comprises an ampli?er circuit having ?rst 
and second output terminals capable of delivering out 
puts of opposite phase angles, a plurality of circuit 
branches connected across the ?rst and the second out 
put terminals, and variable impedance elements in 
cluded respectively in these circuit branches with the 
movable contact terminals on the variable impedance 
elements connected to ground. With the above 
described construction of the tone control circuit, the 
output tone level of the ampli?er circuit can be‘ con 
trolled separately in a plurality of frequency ranges 
through the plurality of circuit branches utilizing the 
fact that the ratio between the load impedance con~ 
nected to the ?rst and the second output terminals of 
the ampli?er circuit can be varied by varying the posi 
tion of the movable contact terminal of the variable im 
pedance element included in each of the plurality of 
circuit branches. 

In another aspect of the invention, the ratio of the 
load impedances at the time the movable contact ter 
minals on the variable impedance elements included in 
the plurality of circuit branches are placed to their 
mechanical neutral positions is selected to be a value 
which is greater than one, whereby the output tone 
level is totally increased in accordance with the im 
pedance ratio n. 

Preferably, the ampli?er circuit having a ?rst output 
terminal and a second output terminal is made in the 
form of a transistor ampli?er having a collector side 
output terminal and an emitter side output terminal, 
and the plurality of circuit branches connected across 
the ?rst and the second output terminals for controlling 
the tone level are made in the form of a treble control 
circuit branch and a bass control circuit branch. 

Advantageously, the treble control circuit branch 
comprises a resistor, a capacitor, a variable resistor 
having a movable contact terminal which is directly 
grounded, a capacitor, and a resistor, all connected in 
series, and the bass control circuit branch comprises a 
resistor, a variable resistor having a movable contact 
terminal directly grounded, and a resistor, all con 
nected in series, and two series connected capacitors, 
the intermediate junction point thereof being directly 
grounded, being further connected in parallel with the 
above mentioned variable resistor. However, various 
modi?cations may also be constructed on the above 
described basic embodiment of the present invention 
speci?cally in connection with the treble and bass con 
trol circuits, and all of such modi?cations are intended 
to be considered as constituting embodiments of the 
present invention. ' 

The nature, principle, and utility of the invention will 
be described in more detail in conjunction with the ac 
companying drawings wherein like parts are designated 
by like reference numerals. 
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BRIEF DESCRIPTION OF DRAWINGS 

In the drawings: 
FIG. 1 is a circuit diagram showing an outline of the 

conventional CR type tone control circuit; 
FIG. 2 is a circuit diagram showing an outline of the 

conventional NF type tone control circuit; 
FIG. 3 is a typical representation of a tone control 

characteristic of a conventional tone control circuit 
such as those indicated in FIGS. 1 and 2; 

FIG. 4 is a circuit diagram showing a basic example 
of the tone control circuit according to the present in 
vention; 

FIG. 5 shows a practicable example of the tone con 
trol circuit constituting a basic embodiment of the in 
vention as shown in FIG. 4; 

FIG. 6 is a typical representation of a tone control 
characteristic of the tone control circuit according to 
the present invention; 

FIG. 7 is a circuit diagram showing a second example 
of the tone control circuit according to the present in 
vention; 

FIG. 8 shows a practicable example of the second 
embodiment of the invention; 

FIG. 9 is a typical representation of the tone control 
characteristic of the second embodiment of the inven 
tion; 

FIG. 10 is a circuit diagram showing the third exam 
ple of the tone control circuit wherein the treble con 
trol circuit is simpli?ed; 

FIG. 11 shows a practicable example of the third ex 
ample; 

FIG. 12 is a circuit diagram showing the fourth exam 
ple of the tone control circuit wherein the treble con 
trol circuit is further simpli?ed; 

FIG. 13 shows a practicable example of the fourth 
example; I 

FIG. 14 is a circuit diagram showing the ?fth exam 
ple of the tone control circuit wherein the treble and 
also the bass control circuits are simpli?ed; and 

FIG. 15 shows a practicable example of the ?fth ex 
ample of the tone control circuit. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to FIGS. 1 and 2, there are indicated out-. 
lines of the conventional CR type and NF type tone 
control circuits, respectively, which have been cited in 
the forward part of this speci?cation. As is apparent 
from these ?gures, the CR type tone control circuit 
may cause a loss of about 20 dB and the input im 
pedance thereof may also be substantially low. 
Likewise, the NF type tone control circuit shown in 
FIG. 2, wherein a negatively sensed feedback is pro 
vided from the collector side to the base of a transistor, 
may also have a low input impedance because of the 
existence of the feedback circuit, and in either of the 
cases, a separate driving circuit (not shown) of low out 
put impedance type must be provided in the previous 
stage of the tone control circuit, rendering the produc 
tion cost of the tone control circuit to be extremely 
high. Furthermore, the operational characteristics of 
the CR type tone control circuit and the NF type tone 
control circuit cannot be ?at, and a deviation of several 
dB, as indicated by y in FIG. 3 is inevitably created 
along the characteristic curve even if the movable con 
tact terminals in the treble and bass control circuits are 
maintained at their neutral positions. 
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4 
In contrast with the conventional tone control cir 

cuits, a tone control circuit indicated in FIG. 4, which 
constitutes a basic embodiment of the present inven 
tion, FIG. 5 being the practical example thereof, has a 
unique construction generally comprising an ampli?er 
circuit 10, a treble control circuit 20, and a bass control 
circuit 30. 
The amplifier circuit 10 further comprises a 

transistor 11 having a collector resistor 12 and an 
emitter resistor 13. An input terminal 1, an output ter 
minal 2, and’ a power source terminal 3 are provided for 
the ampli?er 10, and the amplifier 10 is coupled 
through capacitors 14 and 15 of sufficiently large 
capacitances to the ?rst output terminal 2 and the 
second output terminal 2'. The treble control circuit 20 
includes a resistor 21, a capacitor 22, a variable resistor 
23, a capacitor 24, and a resistor 25, all connected in 
series, and two ends of the series connected circuit are 
connected to the coupling capacitors 14 and 15. A 
movable contact terminal A of the variable resistor 23 
is directly grounded. 
The bass control circuit 30 comprises a resistor 31, a 

variable resistor 34, and another resistor 35, all con 
nected in series, and two series connected capacitors 
32 and 33, the intermediate junction point 
therebetween is directly grounded, are connected in 
parallel with the variable resistor 34 so that the directly 
grounded intermediate point of the capacitors 32 and 
33 is connected to a movable contact terminal B of the 
variable resistor 34. 

In all of the treble control circuits 20 and the bass 
control circuits 30 of this embodiment, the resistance 
values of the resistors 21 and 25, capacitance values of 
the capacitors 22 and 24 are made equal between each 
other, and the resistance values of the resistors 31 and 
35, and capacitance values of the capacitors 32 and 33 
are respectively made equal. 

In operation, when a ?at characteristic of tone con 
trol is desired, the movable terminals A and B of the 
variable resistors 23 and 34 are placed at their neutral 
positions (so that the resistance between A — A1 is 
equal to the resistance between A — A2, and the re 
sistance between B ~ B1 is equal to the resistance 
between B - B2). Supposing that the resistance of the 
load connected to the output terminal 2 is far larger 
than the collector resistor 12, the impedances con 
nected to the collector side and the emitter side of the 
transistor 11 are substantially equal, and outputs of 
equal amplitudes and opposite phase angles can be ob 
tained from the collector and the emitter. In view of the 
fact that the signal level obtained at the emitter side 
terminal 2’ is approximately equal to the input signal 
level at the terminal 1, it is apparent that the output 
level at the terminal 2 is also equivalent to that of the 
input signal. For this reason, when the variable ter 
minals A and B of the variable resistors 23 and 34 are 
placed to their neutral positions, a ?at control charac 
teristic as shown by the curve b - n - e in FIG. 6 can be 
obtained. 

In the case where a characteristic of treble-boost is 
desired to be obtained, the movable terminal A of the 
variable resistor 23 in the treble control circuit branch 
20 is placed at the extremity A2. In this condition, the 
position of the variable terminal B of the variable re 
sistor 34 in the bass control circuit branch 30 causes no 
in?uence on'the treble control circuit because of the 
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sufficiently large capacitances of the capacitors 32 and 
33 which effectively short-circuit the variable resistor 
34 in the treble frequency range. Furthermore, in this 
case, the impedance of the treble circuit observed from 
the terminal 2, that is the total impedance of the re 
sistor 21, capacitor 22, and the variable resistor 23, 
becomes larger than the impedance of the same ob 
served from the terminal 2', that is the total impedance 
of the resistor 25 and capacitor 24, whereby the collec 
tor side load impedance of the transistor 11 in the tre 
ble frequency range is larger than the emitter side load 
impedance of the same transistor and a control charac 
teristic of b - n - d in FIG. 6 can be thereby obtained. 
When a control characteristic of treble-cut is 

desired, the sliding terminal A of the variable resistor 
23 is shifted to the A1 side. In that case, the impedance 

_ viewing from the terminal 2 becomes smaller than that 
viewing from the terminal 2' in reverse to the case of 
the treble boost, and the control characteristic of b - n - 
fin FIG. 6 is thereby obtained. ' 

Thus, with the sliding terminal A of the variable re 
sistor 23 shifted between the A1 side extremity and the 
A2 side extremity, the control characteristic of the tone 
control circuit can be continuously changed, in its tre 
ble frequency range, from one indicated by b - n - f to 
the other indicated by b - n - d as shown in FIG. 6. 

In the case where a control characteristic of bass 
boost is desired, the sliding terminal B of the variable 
resistor 34 is shifted to the B2 side extremity. In this 
case, the positioning of the sliding terminal A for the 
variable resistor 23 in the treble control circuit 20 does 
not in?uence the bass control circuit, because of the 
sufficiently small capacitance values of the capacitors 
22 and 24, which causes the impedance of the treble 
control circuit observed from the terminals 2 and 2’ to 
be sufficiently high in the bass frequency range, and the 
treble control circuit is effectively opened (or 
blocked). 
With the sliding terminal B of the variable resistor 34 

shifted to the B2 side extremity as described above, the 
impedance of the bass control circuit observed from 
the terminal 2, that is the resultant impedance of the re 
sistor 31, capacitor 32, and the variable resistor 34 
becomes larger than the impedance of the same circuit 
observed from the terminal 2’, that is the impedance of 
the resistor 35, and as a result, the collector impedance 
of the transistor 11 becomes larger than the emitter 
load impedance of the same in the bass frequency 
range, whereby the control characteristic of a - n - e 
shown in FIG. 6 is obtained. 
When the bass-cut control characteristic is desired, 

the sliding terminal B of the variable resistor 34 is 
shifted to the B1 side extremity. In that case, reversing 
to the above description, the impedance of the bass 
control circuit observed from the terminal 2 becomes 
smaller than the impedance of the same observed from 
the terminal 2’, and the control characteristic 0 - n - e 
shown in FIG. 6 is obtained. 

Herein, if the sliding terminal B of the variable re 
sistor 34 is moved from the B1 side to the B2 side con 
tinuously, the bass control characteristic of the tone 
control circuit can be continuously varied from the one 
indicated by c - n - e to the other indicated by a - n - e in 

FIG. 6. 

6 
Summarizing the above described features of the 

tone control circuit according to the present invention, 
it is apparent that, when the sliding terminals A and B 
of the variable resistors 23 and‘34 are‘ shifted suitably, 
the control characteristic of the tone control circuit 
can be adjusted to any desired format within the range 
bounded by two curves of a - n - d and c - n - f shown in 

FIG. 6. Furthermore, the variation width of the charac 
teristic and its turn-over and turn~o?‘ frequencies can 
be set to suitable values by suitably determining the cir 
cuit constants such as resistors and capacitors in the 

“ treble and bass control circuits. 

25 

35 

40 

45 

55 

60 

65 

As is apparent from all of the descriptions with 
respect to the basic construction of the tone control 
circuit according to the present invention, the funda 
mental principle of the present invention is in that there 
is utilized a characteristic feature of an ampli?er con 
sisting of a single transistor wherein the amplifying fac 
tor is determined by a ratio between the collector side 
load impedance and the emitter side load impedance, 
and also in that there are provided control circuit 
branches such as treble and bass control circuits each 
including a variable resistor for varying the above men 
tioned load impedance ratio, so that a tone level can be 
independently controlled by varying the sliding posi 
tions of the variable resistors included in these circuit 
branches. 
Another example of the tone control circuit which is 

a modi?cation of the above described basic construc 
tion of the invention is indicated in FIG. 7, and FIG. 8 
shows a practical embodiment thereof. An ampli?er 
generally designated by a numeral 10 is composed of a 
transistor 11 connected with a collector resistor 12 and 
an emitter resistor 13, both of which are connected 
respectively with coupling capacitors 14 and 15 of suf 
?ciently large capacitances. As a speci?c feature of this 
example, the resistance value of the collector resistor 
12 is determined to a value n-times larger than the re 
sistance value of the emitter resistor 13 (herein n > 1). 
Furthermore, the amplifier circuit 10 is provided with 
an input terminal 1, an output terminal 2, and a power 
source terminal 3 as in the case of the previous example 
shown in FIG. 4. 

This example of the tone control circuit is further 
provided with a treble control circuit 20 and a bass 
control circuit 30 as in the basic embodiment shown in 
FIG. 4, and the treble control circuit 20 comprises a re 
sistor 21, capacitor 22, variable resistor 23, capacitor 
24, and a resistor 25, all connected in series. The slid 
ing terminal A of the variable resistor 23 is grounded 
and both ends of the series connected treble control 
circuit 20 are connected respectively to the above men 
tioned coupling capacitors l4 and 15. Herein it should 
be noted that, in this particular example of the tone 
control circuit, the resistance value of the resistor 21 is 
selected to be n-times larger than that of the resistor 
25, and the capacitance value of the capacitor 22 is 
selected to be l/n of the value of the capacitor 24. 
Furthermore, the characteristics of the variable resistor 
23 are selected to be such that, when the sliding ter 
minal A of the variable resistor 23 is placed to its 
mechanically neutral position, the resistance value of 
its portion AA1 is n-times larger than that of the portion 
AA2. 
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The bass control circuit 30 in this embodiment of the 
invention comprises a series resistor 31, a parallel con 
nected circuit consisting of a series connected capaci 
tors 32 and 33 and of a adjustable resistor 34, and a se 
ries resistor 35. The variable contacting terminal B of 
the variable resistor 34 and the intermediate point 
between the capacitors 32 and 33 are connected 
together and the connecting point is further connected 
to the ground. Both ends of the bass control circuit 30 
are connected to the previously mentioned coupling 
capacitors 14 and 15. Herein also, the resistance value 
of the resistor 31 is selected to be n-times larger than 
that of the resistor 35, and the capacitance value of the 
capacitor 32 is selected to be l/n of the value of the 
capacitor 33. Furthermore, the characteristics of the 
variable resistor 34 are selected to be such that, when 
the sliding terminal A of the variable resistor 34 is 
placed to its mechanically neutral position, the re 
sistance value of the portion BB1 is n-times larger than 
that of the portion BB2. 

In the operation of this embodiment, when it is 
desired to obtain a ?at characteristic of the output tone 
level, the variable terminals A and B of the variable re 
sistors 23 and 34 are placed at their mechanically 
neutral positions. In this case, if the resistance value of 
the load (not shown) connected to the output terminal 
2 is far larger than that of the collector resistor 12, the 
impedance connected to the collector side of the 
transistor 11 will be n-times larger than the impedance 
connected to the emitter side of the same transistor 11. 
When the impedance at the collector side of the 
transistor 11 is n-times larger than that of the emitter 
side thereof, an output signal obtained at the collector 
side of the transistor 11 will have a value n-times larger 
than the output signal obtained at the emitter side of 
the transistor, and these output signals will be in a 
phase relationship opposing against each other. 
Furthermore, since the output signal obtained at the 
output terminal 2’ is approximately equal to the input 
level at the input terminal 1, the amplitude of the out 
put signal obtained at the output terminal 2 will be n 
times larger than that of the input signal at the input 
terminal 1. For this reason, when the sliding contact 
terminals A and B of the variable resistors 23 and 34 
are at their mechanically neutral positions, a charac 
teristic represented by b - o - e in FIG. 9, which is ?at in 
all of the frequency ranges and having a gain n-times 
larger than the input level, can be‘obtained. - 
Whenever a characteristic of treble-boost is desired, 

the sliding contact terminal A of the variable resistor 
23 in the treble control circuit 20 is brought to the ex 
tremity of A2 side, and a characteristic represented by b 
- 0 - d in FIG. 9 is obtained. 

If a characteristic of treble-cut is desired, the sliding 
contact terminal A of the variable resistor 23 in the tre 
ble control circuit 20 is brought to the extremity of Al 
side, and a characteristic represented by b - 0 - f in the 
same ?gure is obtained. ' 

It will be apparent that when the sliding contact ter 
minal A of the variable resistor 23 is shifted from the 
above described A1 side to the previously described A2 
side, the tone characteristic in the treble range can be 
continuously varied from that represented by b - 0 - f to 
the other represented by b - 0 - d. 
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8 
Furthermore, the bass-boost and bass-cut charac 

teristics can be obtained by shifting the sliding contact 
terminal B of the variable resistor 34 in the bass control 
circuit 30 to B2 side extremity and the B1 side extremi 
ty, respectively, in the similar manner as described be 
fore in the case of the basic embodiment shown in FIG. 
4. And, in these cases, the tone characteristics in 
dicated by a - 0 - e and c - 0 - e, respectively, can be ob 
tained. 
As is apparent from the above description, the tone 

control circuit according to the present invention util 
izes the fact that the ampli?cation factor of an ampli? 
er circuit consisting of a single transistor is determined 
by the ratio between the load impedance at the collec 
tor side and the load impedance at the emitter side of 
the transistor, and, by varying these impedances in the 
treble and bass frequency ranges of the input signal em 
ploying variable resistors corresponding to these 
frequency ranges, voltage gains of the ampli?er circuit 
in the treble and bass ranges are independently con 
trolled. As a particular feature of this embodiment, the 
load impedance at the collector side of the transistor is 
selected to be n-times larger than that of the emitter 
side at the time a ?at control characteristic is main 
tained, and a voltage gain equalling to n is obtained at 
such a ?at control time. 
vThus the advantageous features of the basic embodi 

ment shown in FIG. 4 and another embodiment shown 
in FIG. 7 above can summarized as follows. 

Firstly, the sliding contact terminals of the variable 
resistors included in the treble and bass control circuits 
are all grounded, and no output signals are taken out of 
these sliding contact terminals and mixed as in the 
cases of the conventional CR type and NF type tone 
control circuits, whereby any interference which might 
be existed between the output signals can be totally 
eliminated. , 

Secondly, by determining the emitter side impedance 
of the transistor to be higher than a predetermined 
value even in the cases where the above described tre 
ble-boost or bass-boost control is undertaken, a con 
siderable amount of current feedback is always ob 
tained, and whereby the input impedance viewed from 
the input terminal 1 can be maintained to be higher 
than a predetermined amount. ' 

Thirdly, by restricting the gain of the transistor am 
pli?er to less than 12 dB even at the boost time of the 
control frequency range, the ampli?er can be operated 
in a condition having a su?icient amount of negative 
feedback, whereby the distortion factor of the amplifier 
can be reduced to a sufficiently lower value. 

In addition, in the latter embodiment of the present 
invention, since a certain gain is assured in contrast 
with the conventional CR or other type of the tone con 
trol circuit wherein about 20 dB of loss in usual, the 
S/N ratio and the dynamic operation range of the am 
pli?er can be substantially improved. 
A practicable example of the embodiment shown in 

FIG. 7 is illustrated in FIG. 8. With this construction of 
the tone control circuit, the characteristics shown in 
FIG.' 9 have been obtained. 

Still another example of the basic tone control circuit 
according to the invention is shown in FIG. 10. This ex 
ample is a modi?cation of the basic construction of 
FIG. 4, wherein two resistors in the treble control cir 
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cuit are omitted, and a resistor is instead added 
between the sliding contact terminal and the ground. 
To be more particular, the treble control circuit 20 

of this embodiment comprises a capacitor 22, a varia 
ble resistor the sliding contact of which is grounded 
through a resistor 26, and another capacitor 24, all 
connected in series, and both ends of the series con 
nected treble control circuit 20 are connected to the 
coupling capacitors 14 and 15 as described in the previ 
ous embodiment. The capacitors 22 and 24 are 
selected to have an equivalent value. 
With this construction, when the sliding contact ter 

minal A of the treble control circuit is placed at the 
neutral position, the resultant impedance of the circuit 
consisting of the capacitor 22, a half of the variable re 
sistor 23, and a resistor 26 is equal to the resultant im 
pedance of the circuit consisting of the capacitor 24, a 
half of the variable resistor 23, and the resistor 26, 
whereby a ?at characteristic of the tone level in the tre 
ble frequency range can be obtained. Furthermore, 
when a treble-boost or treble-cut tone control is 
desired, the sliding contact terminal A is shifted to A2 
or Al side respectively. The operation of the bass con 
trol circuit 30 remains same as in the previous embodi_ 
ments. 

FIG. 11 shows a practicable example of the tone con 
trol circuit constituting this embodiment of the inven 
tion. 

Still another embodiment of the present invention, 
wherein the treble control circuit 20 is further sim 
pli?ed is shown in FIG. 12. In this embodiment, two re 
sistors 21 and 25 and two capacitors 22 and 24 in the 
basic embodiment shown in FIG. 4 are omitted, and a 
capacitor 26 and a resistor 27 are connected in series 
between the sliding contact terminal A and the ground. 
With this construction, it is apparent that an operation 
similar to the treble control circuit 20 of the basic con 
struction in FIG. 4 or of an example shown in FIG. 10 
may also be obtained. 

FIG. 13 shows a practicable example of the tone con 
trol circuit belonging to the embodiment shown in FIG. 
12, and with this construction, similar tone control 
characteristics as indicated in FIG. 5 have been ob 
tained. 

In the above described embodiment shown in FIG. 
12, the bass control circuit 30 may further be modi?ed 
as shown in FIG. 14. In this construction, the bass con 
trol circuit 30 comprises a series connected resistor 31, 
a variable resistor 34 having a slidable contact terminal 
B directly connected to the ground, and another series 
connected resistor 35, with a capacitor 36 being con 
nected in parallel with the variable resistor 34. In other 
words, two series connected capacitors 32 and 33 in 
the previous embodiment are replaced by onecapaci 
tor 36 and the grounded connection of the junction 
point between the two capacitors 32 and 33 is omitted. 
Both ends of the bass control circuit 30 are connected 
to the coupling capacitors 14 and 15 as in the cases of 
the previously described embodiments. 
A practicable example of this embodiment is shown 

in FIG. 15, and it has been found that the circuit of 
FIG. 15 can exhibit tone control characteristics as 
shown in FIG. 6, which has been obtained by the basic 
embodiment of the invention shown in FIG. 4. 
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Although the present invention has been described 

with respect to preferred embodiments thereof, it will 
be apparent that various modi?cation may still be con 
sidered without departing the scope and spirit of the 
present invention. For instance, the transistors of an or 
dinary type which have been employed in this invention 
may also be replaced by those of ?eld effect type, and 
the total of the tone control circuit branches may also 
be increased in number beyond the above described 
treble and bass control circuits, adding certain band 
control circuits including band-pass ?lters at portions 
corresponding to the low-pass or high-pass ?lters in the 
indicated circuit branches. 

Iclaim: 
l. A tone control'circuit comprising an ampli?er cir 

cuit having a ?rst output terminal. and a second output 
terminal for delivering outputs in opposing phase rela 
tion, a plurality of circuit branches connected across 
the ?rst and the second output terminals for controlling 
the tone level in the corresponding frequency ranges, 
and variable impedance elements included respectively 
in said plurality of circuit branches and each of the 
variable impedance elements having a movable contact 
tenninal connected to ground, so that the ratio 
between the load impedances connected to the ?rst 
and the second output terminals of the ampli?er circuit 
can be varied by varying the position of the movable 
contact terminal on either one of the variable im 
pedance elements included in the plurality of the cir 
cuit branches, whereby the gain of the ampli?er circuit 
is allowed to be controlled in accordance with the 
variation of the impedance ratio in either of the 
frequency ranges; said ampli?er being in the form of a 
transistor ampli?er having a ?rst output terminal at the 
collector side and a second output terminal at the 
emitter side; said plurality of circuit branches con 
nected across the ?rst and the second output terminals 
for controlling the tone level are made into two circuit 
branches one being a treble control circuit branch and 
the other being a bass control circuit branch; said bass 
control circuit branch comprising a ?rst resistor, a vari 
able resistor having a movable contact terminal, and a 
second resistor, all connected in series across the first 
output terminal and the second output terminal of said 
transistor ampli?er, and a conductive circuit connected 
in parallel across the ?xed terminals at the opposite 
ends of said variable resistor, said conductive circuit in 
cluding at least one capacitor. 

2. A tone control circuit as de?ned in claim 1 
wherein the ratio of said ?rst and! second resistors, at 
the time the movable contact terminal on said variable 
resistor element is placed at the mechanical neutral 
position, is selected to be a value which is greater than 
1. , 

3. A tone control circuit as de?ned in I claim 1 
wherein said treble control circuit branch comprises 
two capacitors and a variable resistance element having 
a sliding contact terminal, all connected in series across 
the ?rst output terminal at the collector side and the 
second output terminal at the emitter side, and a re 
sistor connected between the slidable contact terminal 
of the variable resistance element and ground. 

4. A tone control circuit as de?ned in claim 1 
wherein said treble control circuit branch comprises a 
variable resistance element having a sliding contact ter 
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minal, said variable resistance element connected 
across the ?rst output terminal at the collector side and 
the second output terminal at the emitter side and a re 
sistor and a capacitor connected in series between the 
variable contact terminal of the variable resistance ele 
ment and ground. 

5. A tone control circuit comprising an ampli?er 
having a ?rst output terminal and a second output ter 
minal for delivering outputs in opposing phase relation; 
a treble control circuit branch including a variable re 
sistor having a sliding terminal and two ?xed terminals 
and at least one capacitor and one resistor, said sliding 
terminal being grounded, said ?xed terminals being 
connected respectively to said ?rst and second output 
terminals, and said at least one capacitor and one re 
sistor being inserted in series between said ?rst output 
terminal and ground; and a bass control circuit branch 
including a second variable resistor having a sliding ter 
minal and two ?xed terminals, two resistors and at least 
one capacitor, said sliding terminal being grounded, 
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said ?xed terminals being connected respectively 
through each of said resistors to said ?rst and second 
output terminals, and said at least one capacitor being 
connected across the two ?xed temiinals of said second 
variable resistor. 

6. A tone control circuit as de?ned in claim 5 
wherein said treble control circuit branch includes a 
second capacitor and a second resistor, said sliding ter 
minal being grounded directly, the remaining one of 
said ?xed terminals being connected to said second 
output terminal through a series path comprising said 
second capacitor and said second resistor. _ 

7. A tone control circuit as de?ned in claim 5 
whereinv said bass control circuit branch includes a 
second capacitor connected in series with said one 
capacitor with said series path extending across said 
two ?xed terminals of said second variable resistor, and 
the juncture of said two capacitors being grounded. 

* * * * * 


