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ABSTRACT OF THE DISCLOSURE 
A tuner using variable capacitance diodes as elements 

for changing the tuning and oscillation and which is 
adapted to effect the desired selection of television broad 
cast by applying different voltages to the variable capaci 
tance diodes. 

This invention relates to a tuner for television use. 
The television tuners presently available are so de 

signed as to effect channel selection by switching channel 
selecting coils corresponding to the frequencies assigned 
to respective broadcasting stations by means of a turret 
switch or disk turret switch. In this case, it goes without 
saying that the number of the band selecting coils to be 
provided in a television receiver should be at least equal 
to that of the broadcasting stations. Besides, it is also re 
quired that such coils be incorporated in the tuning cir 
cuit, local oscillator circuit, etc. of such receiver. There 
fore, the number of contacts needed to switch these coils 
becomes as large as 50 to 100. Inevitably, this limits the 
life of such contact portions in spite of a careful design 
and fabrication of the latter. At present, a majority of 
trouble of a television receiver is that of the tuner due 
to malfunction of such contacts. 

In view of this, an attempt has been made to improve 
the performance of such tuner through the use of contacts 
formed of a precious metal which is relatively free from 
abrasion. However, it would be impossible to completely 
eliminate the trouble of a tuner without resorting to 
means for basically solving the contact problem. 

In the tuner circuit according to the present invention, 
variable capacitance diodes of which the capacitance is 
varied by changing a voltage applied thereto are used as 
tuning and oscillation variable elements of such circuit. 

Thus, the most important object of this invention is 
to provide an arrangement capable of receiving any de 
sired television broadcast by changing a voltage applied to 
the variable capacitance diodes. 
The ratio of the minimum frequency to the maximum 

frequency used in television broadcast is 90:222 in the 
Japanese system and 542216 in the United States system. 
Therefore, if it is desired to receive the over-all television 
broadcast frequency hand through variations in capaci 
tance of variable capacitance diodes alone, then the ratio 
of the miminum capacitance to the maximum capaci 
tance of such a diode becomes 1/902:1/2222¢1:1/6.1 in 
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the Japanese system and 1/542:1/2162¢1:1/16 in the 
US. system, since the resonance frequency is de?ned by 

1 

fzzwfd (1) 
and the following relation is derived therefrom 

1 

a“? (2) 
From this, it will be seen that the Japanese system re 

quires a capacitance variation range of 1 to 6:1 or wider 
and the American system necessitates that of 1 to 16 or 
wider. For this reason, it is considered to be difficult to 
realize channel selection over the entire television fre 
quency band with the aid of a single variable capacitance 
diode because of tracking and other problems. 

Therefore, it is required that the frequency band be 
divided into a higher band and a lower band. Suppose 
that the frequency band is divided as follows: 

Japanese system: 
Channels 1 to 3, 90 mc. to 108 mc.; Lower band 
Channels 4 to 12, 170 me. to 222 mc.; Higher band 

American system: 
Channels 2 to 6, 54 mc. to 88 mc.; Lower band 
Channels 7 to 13, 174 mc. to 216 mc.; Higher band 

Then, the ratios of the maximum to the minimum capaci 
tance of a variable capacitance diode become as follows: 

Japanese system: 
Lower band; 1/902:1/1082¢1:1/1.44 
Higher band; 1/1702:1/2222¢1:1/1.7 

American system: 
Lower band; 1/542:1/882¢l:/2.65 
Higher band; 1/1742:1/1262¢1:1/1.54 

These values may be readily be attained. 
In accordance with an object of this invention, there 

fore, variable capacitance diodes are used as tuning and 
oscillation variable elements of the tuner circuit, and 
the lower band of the entire television broadcast fre 
quency band, for example, is received by changing a volt 
age applied to the variable capacitance diodes and when 
a channel within the higher band is to be selected, the 
inductances of coils constituting the tuning and oscillator 
circuits of the tuner circuit together with said variable 
capacitance diodes are electrically changed to select any 
desired channel within the higher band, thereby making it 
possible to selectively receive all the television broadcast. 

Other objects, features and advantages of this invention 
will become apparent from the following description 
taken in conjunction with the accompanying drawings. 

FIG. 1 is a circuit diagram illustrating the tuner cir 
cuit according to an embodiment of this invention; 

FIG. 2 is a circuit diagram showing the tuner circuit 
according to a second embodiment of this invention; 

FIG. 3 is a circuit diagram showing the tuner circuit 
according to a third embodiment of this invention; 
FIG. 4 is a view illustrating the voltage-current char 

acteristic of a variable capacitance diode; 
FIG. 5 is a circuit diagram showing the tuner circuit 

according to a fourth embodiment of this invention; 
FIG. 6 is a view illustrating the relations between re 

verse applied voltage and capacitance of a variable capaci 
tance diode; 
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FIG. 7 is a circuit diagram of a channel selecting de 

vice using variable capacitance diodes a-s tuning changing 
elements; 

FIG. 8 is a circuit diagram showing a device adapted 
to eliminate dif?culties encountered in the device as 
shown in FIG. 7; 
FIG. 9 is a view illustrating the discriminating action; 
FIG. 10 is a circuit diagram showing the tuner circuit 

according to a further embodiment of this invention; 
FIG. 11 is a circuit diagram showing a further embodi 

ment wherein the tuner circuit is divided into a higher 
band tuner and a lower band tuner; 

FIGS. 12a and 12b are frequency characteristic dia 
grams for explaining the operation of the tuner circuit of 
FIG. 10; 

FIG. 13 is a view showing the frequency vs. reactance 
characteristic of the circuit 704’ shown in FIG. 11; 
FIG. 14 is a view showing the frequency vs. reactance 

characteristic of the circuit 704" shown in FIG. 11; 
FIG. 15 is a circuit diagram illustrating still another 

embodiment of this invention; 
FIG. 16 is a schematic circuit diagram showing an 

example of high frequency tuning circuit incorporated in 
the conventional selecting circuit; 

FIGS. 17 and 18 show the high frequency tuning cir 
cuits according to this invention; 

FIG. 19 shows a still further embodiment of this in 
vention; 

FIG. 20 shows the intermediate frequency vs. output 
voltage characteristic of the frequency discriminator cir 
cuit incorporated in the arrangement of FIG. 19; 

FIG. 21 illustrates the characteristic of the intermediate 
frequency ampli?er provided in the arrangement of FIG. 
19; and 
FIG. 22 is a view illustrating the operation of the cir 

cuit as shown in FIG. 19. 
Referring to FIG. 1 of the drawings, the reference nu 

meral 12 represents an input terminal, and 13 a tuning 
coil wound on a magnetic core which is magnetized by a 
D.C. current. The coil 13 constitutes, together with a 
variable capacitance diode 14, a single-resonance circuit 
of which the output is applied to an ampli?er transistor 
16 through a capacitor 15. Between the collector and the 
emitter of the ampli?er transistor 16 is provided a double 
tuning circuit consisting of coils 17 and 18 similar to the 
coil 13 and variable capacitance ‘diodes 19 and 20. The 
output of the double-tuning circuit is applied to a mixer 
transistor 21 to which is simultaneously supplied the out 
put of a local oscillator circuit 22. Thus, a video inter 
mediate frequency signal is obtained at the collector of 
the transistor 21. 
The reference numeral 23 denotes a variable power 

source which is connected with a variable capacitance 
diode 28 of the local oscillator circuit 22 and said variable 
capacitance diodes 20‘, 19 and 14 through resistors 24, 25, 
26 and 27, respectively. 
A power source 30 is connected with the respective coils 

13, 17 and 18 and a similar coil 29 of the local oscillator 
circuit through a switch 31 by which the power source is 
turned on and off. 

Capacitors 32, 33, .34, 35, 36, 37 and 38 and coils 39, 
40, 41 and 42 serve to electrically isolate the respective 
coils 13, 17, 18 and 29 from each other. 

Description will now be made of the operation of the 
circuit as illustrated in FIG. 1. When the switch 31 is 
opened, no power is supplied to the respective coils 13, 17, 
18 and 29, so that each of these coils will have a high 
impedance because of its high permeability (a), with a 
result that the circuit becomes ready for operation in the 
lower band. In such a state, if a signal arrives at the input 
terminal, it will be single-tuned by means of the coil 13 
and the variable capacitance diode 14, and then the re 
sultant tuned frequency signal will be ampli?ed by the 
transistor 16 of which the output will in turn be double 
tuned by means of the double-tuning circuit so as to be 

10 

40 

45 

50 

55 

60 

65 

70 

75 

4 
supplied to the mixer transistor 21. At the sametime, the 
output of the local oscillator circuit will be supplied to 
the base of said mixer transistor 21. Thus, a video inter 
mediate frequency signal will be obtained at the collector 
of the transistor 21. 
By changing the voltage of the power source 23 to 

change the capacitance of each variable capacitance diode 
14, 19, 20 and 28, the tuned frequencies of the single 
tuning circuit and double-tuning circuit and the frequency 
of oscillation of the local oscillator circuit 22 are corre 
spondingly changed, so that the selection within the lower 
band becomes possible. 

Closing the switch 31 for the power source 30 causes 
an energizing current to ?ow through each of the coils 13, 
17, 18 and 29 so that these coils are magnetized in ac 
cordance with the ?at portion of the B—H curve, with a 
result that the values of ,u. of these coils and, hence, their 
impedances are decreased. This results in the selection of 
the higher band. By changing the voltage of the power 
source 23 to change the capacitances of the variable ca 
pacitance diodes, it is possible to achieve the selection 
within the higher band. 
As described above, the switching operation for the 

higher and lower bands is current-wise effected by virtue 
of the non-linearity of magnetization of a magnetic ma 
terial provided in the tuning and oscillation coils, and the 
selection within each band is voltage-wise e?ected by 
means of the variable capacitance diodes for the purpose 
of electrically selecting a desired channel. Thus, the band 
switching operation between the higher and lower bands 
can be performed by applying or interrupting a D.C. mag 
netic ?eld to a core formed of a magnetic material with a 
remarkable non-linearity of magnetization to change the 
permeability ,u. of the core and thereby change the induct 
ance of the coil. 

In FIG. 2 there is illustrated another embodiment of 
this invention wherein the band switching operation be 
tween the higher and lower bands is effected through dis 
placement of a magnetic material such as high frequency 
ferrite or the like. The tuner circuit comprises a tuning 
circuit 101, a double~tuning circuit 102 and a local oscil 
lator circuit 121. The circuit 101 includes a series connec 
tron of two coils 107 and 108 and a variable capacitance 
diode 103 connected thereacross. The circuit 102 contains 
a series connection of two coils 109 and 110 and a vari 
able capacitance diode 104 connected thereacross, and a 
series connection of coils 111 and 112 and a variable ca 
pacitance diode 105 connected thereacross. The circuit 
103 comprises a series connection of coils 113 and 114 
and a variable capacitance diode 106 connected there 
across. Magnetic members 115 are associated with the 
COllS 108, 110, 112 and 114 through a cam or plunger 
mechanism, respectively. If the magnetic members 115 
are inserted into or placed close to the coils 108, 110, 112 
and 114, the inductance of each coil is increased to a 
value suitable for selection of the lower band, while if the 
magnetic members 115 are retracted or spaced apart from 
the coils 108, 110, 112 and 114, the inductance of each 
coil is decreased to a value suitable for selection of the 
higher band. Thus, the band switching operation between 
the higher and lower bands can readily be performed. By 
applying a voltage different from a power source 120 to 
the variable capacitance diodes 103, 104, 105 and 106 
through resistors 116, 117, 118 and 119, respectively, it is 
possible to achieve the selection within each band. 

FIG. 3 shows the case where coils forming the tuning 
circuit and oscillator circuit of the tuner circuit together 
with variable capacitance diodes are divided into two 
portions, a diode is coupled to the intermediate point be 
tween the two divided portions of each coil, and one of 
the divided portions of each coil is connected and discon 
nected through the associated diode, thereby effecting the 
band switching operation between the higher and lower 
band. Detailed explanation will now be made with refer 
ence to FIG. 3, wherein the reference numeral 201 repre 



3,544,903 
sents a high frequency tuned ampli?er circuit, 202 a 
double-tuning circuit, 203 a local oscillator circuit and 
204 a mixer circuit. The output of the high frequency 
tuned ampli?er circuit 201 is applied to the double-tuning 
circuit 202 the output of which is in turn mixed with the 
output of the local oscillator circuit in the mixer circuit 
204 so that an intermediate frequency signal is produced. 
The reference numerals 205, 206 and 207 represent tran~ 

sistors constituting the high frequency tuned ampli?er 
circuit 201, mixer circuit 204 and local oscillator circuit 
203, respectively. The reference numerals 208, 209, 210 
and 211 denote variable capacitance diodes connected in 
the respective circuits 201, 202 and 203 and the variable 
capacitance diodes 208, 209, 210 and 211 constitute tun 
ing circuits or LC oscillator circuits together with induc 
tors 213 and 214, 215 and 216, 217 and 218 and 219 
and 220. 

Thus, by changing the value of a power source 12 ap 
plied to the variable capacitance diodes 208, 209 210 and 
211, the capacitance of each of these diodes is changed, 
so that the receiving condition of each circuit is varied. 
Diodes 221, 222, 223 and 224 have their cathodes 

grounded and their anodes connected with power source 
226 or 227 through the connection points of the inductors 
213 and 214, 215 and 216, 217 and 218 and 219 and 220 
of the circuits 201, 202 and 203 and a switch 225 respec 
tively. Normally, it is possible to construct a circuit which 
is adapted for conduction or non-conduction by applying 
a positive or negative voltage across the terminals of a di 
ode. Assume that a channel in the higher band is desired 
to be received. By bringing the movable contact of the 
switch 225 into engagement with the contact a, a DC. 
current is caused to ?ow through each of the diodes 221, 
222, 223 and 224. Thus, suitable selection of the values 
of resistors 227, 228, 229 and 230 causes the value of 
dV/dl to be close to zero at the operating point of each 
of the diodes 221, 222, 223, 224 as illustrated in FIG. 4, 
with the result that these diodes become conductive so as 
to cause the ends of coils 213, 215, 217 and 219 to be 
grounded. From this, it will be noted that in an attempt 
to receive a channel within the higher band, the inductors 
213, 215, 217 and 219 are used while the other inductors 
214, 216, 218 and 220 are shorted so that the latter in 
ductors appear as if they were absent. In this way, any 
channel within the higher bands can be selected by chang 
ing the voltage of a variable voltage source 212 while the 
switch 225 is being engaged with the contact a. 

In order to receive a channel within the lower band, 
the switch 225 is switched to the contact b so that a nega 
tive voltage is applied to the cathodes of the diodes 221, 
222, 223 and 224. This substantially prevents a current 
?ow through the diodes 221, 222, 223 and 224 and thus 
a voltage substantially equal to that of the power source 
227 is applied to these diodes so that the diodes become 
non-conductive but they have a slight barrier capacitance, 
which is substantially negligible. Hence, the tuning in— 
ductances of the high frequency ampli?er circuit 201, 
tuning circuit portion 309, interstate tuning circuit por~ 
resented by the sum of the inductance of the inductors 
213 and 214, that of 215 and 216, that of 217 and 218 and 
that of 219 and 220, respectively. In such a state, any 
channel within the lower band can be selected by chang 
ing the voltage of the variable voltage source 212. 

FIG. 5 illustrates a further embodiment of this inven 
tion which is adapted for switching the higher and lower 
bands. Description will now be made of the embodiment 
shown in this ?gure, wherein the reference numerals 301, 
302, and 303 denote a high frequency ampli?er transistor, 
mixer transistor and a local oscillator transistor, respec 
tively, and the reference numerals 304, 305, 306 and 307 
represent channel selecting variable capacitance diodes 
provided in an input tuning circuit portion 308, inter-stage 
tuning circuit portion 309, interstate tuning circuit por 
tion 310 and local oscillator circuit, respectively. The in 
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6 
ductance element portion of said input tuning circuit 308 
is composed of a series connection of coils 308a and 308b. 
Similarly, the inductance element portion of the inter 
stage tuning circuit portion 309 is formed by a series con 
nection of coils 309a and 30% that of the inter-stage 
tuning circuit portion 310 by a series connection of coils 
310a and 310b, and that of the local oscillator circuit 
portion 311 by a series connection of coils 311a and 311b. 
The reference numerals 312, 313, 314 and 315 represent 
band switching variable capacitance diodes connected in 
parallel with said coils 3081), 309b, 3101; and 311b, re 
spectively. A voltage E1 of a DC. voltage source 317 and 
a voltage E2 of a DC. voltage source 318 superimposed 
upon the voltage E1 are selectively applied to the diodes 
312, 313, 314 and 315 as reverse voltage through a band 
change-over switch 316. 
The reference numeral 319 denotes a variable DC 

voltage source to apply a desired reverse voltage to said 
channel selecting variable capacitance diodes to achieve 
channel selection. 
The characters X, Y and Z in FIG. 6 show three differ 

ent types of dependence of barrier capacitance upon ap 
plied voltage of a variable capacitance diode as a reverse 
voltage is applied thereto. The variable capacitance diodes 
utilized in this invention may take any one of these three 
types of characteristic. 

Description will now be made of the channel selecting 
operation. Assume that a channel within the lower band 
is to be received. Then, the switch 316 is switched to the 
contact a, so that a high reverse voltage of (EH-E2) is 
applied to the variable capacitance diodes 312, 313, 314 
and 315, with the result that their barrier capacitances are 
greatly decreased. If the value of (E1+E2) is previously 
adjusted so that each of such barrier capacitances rep 
resents a minimum value, the parallel impedance cir 
cuits formed by the variable capacitance diode 312 and 
coil 308b variable capacitance diode 313 and coil 30% 
variable capacitance diode 314 and coil 310b, and variable 
capacitance diode 315 and coil 311b are regarded as being 
inductive. Since these parallel impedance circuits are con 
nected in series with the coils 308a, 309a, 310a and 311a 
(it is assumed that their inductance values are L1, L2, L3 
and L4, respectively), the tuning inductance values of the 
input tuning circuit portion 308, inter-stage tuning cir— 
cuit portion 309, inter-stage tuning circuit portion 310 and 
local oscillator circuit portion 311 become approximately 
L1+L5, Lz-i-Ls, L3+L7 and L4+L8, respectively, where 
L5, L6, L7 and L8 are the inductance values of the coils 
308b, 3091), 31011 and 311b. Thus, the tuning inductances 
assume values suitable for the operation within the lower 
band. In such a state, therefore, desired channel selection 
can be achieved by changing the voltage of the DC. volt— 
age source 319 to change the reverse voltage applied to the 
variable capacitance diodes 304, 305, 306 and 307, so that 
any desired channel within the lower band can be received. 

In an attempt to receive a channel within the higher 
band, the switch 316 is switched to the contact b, so that 
only a low reverse voltage E1 from the DC. voltage source 
317 is applied to the variable capacitance diodes 312, 313, 
314 and 315. As a result, the barrier capacitances of these 
diodes are greatly increased. In this case, if the voltage E1 
is adjusted so that each of such barrier capacitances rep 
resent amaximurn value, the parallel impedance circuits 
formed respectively by the variable capacitance diode 312 
and coil 308b, variable capacitance diode 313 and coil 
30%, variable capacitance diode 314 and coil 31011, and 
variable capacitance diode 315 and coil 311b ‘become 
capacitive, and the tuning inductances in the input tuning 
circuit portion 308, inter-stage tuning circuit portion 309', 
inter-stage tuning circuit portion 310 and local oscillator 
circuit portion 311 become substantially equal to the in 
ductances L1, L2, L3 and L, of the coils 308a, 309a, 310a 
and 311a, respectively. Thus the tuning inductances assume 
values suitable for the operation within the higher band. 

In such a state, therefore, channel selection can be 
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achieved by changing the voltage of DC. voltage source 
319 so as to change the reverse voltage applied to the 
variable capacitance diodes 304, 305, 306 and 307, so that 
any desired channel within the higher band can be re 
ceived. 

Although, in the embodiment of FIG. 5, the mechanical 
switch 316 was used as means for switching the reverse 
voltage applied to the variable capacitance diodes 312, 
313, 314 and 315, use may equally be made of an elec 
tronic switch such as gate circuit. Furthermore, the DC. 
voltage applied to the variable capacitance diodes 304, 
305, 306 and 307 may be a voltage divided by means of 
a potentiometer or a sweep voltage such as saw-tooth 
voltage. ‘Obviously, the inter-stages may be single-tuning 
circuits rather than double-tuning circuits, and the ac 
tive elements maybe vacuum tubes rather than transistors. 

In the foregoing, description has been made of the em 
bodiments adapted for switching the higher and lower 
bands. In this case, a variation in the control voltage ap 
plied to the variable capacitance diodes inevitably leads 
to a drift in the frequency of local oscillation. Further 
more, variations in the capacitance of such diodes with 
temperature cannot be neglected. This makes it impossible 
to achieve perfect selection of a desired channel. In order 
to achieve such perfect selection, therefore, the control 
voltage applied to the variable capacitance diodes should 
be automatically controlled to an optimum value. 

FIG. 7 shows a circuit diagram of a channel selecting 
device using variable capacitance diodes as tuning chang 
ing elements. In this ?gure, the reference numeral 401 
indicates a high frequency ampli?er circuit, 402 a double 
tuning circuit, 403 a mixer circuit, and 404 a local oscil 
lator circuit. 
The reference numerals 405, 406 and 407 represent a 

high frequency ampli?er transistor, a mixer transistor and 
a local oscillator transistor, respectively, and the reference 
numerals 408, 409, 410 and 4.11 denote variable capaci 
tance diodes serving as channel selection changing ele 
ments included in the respective circuits above, respec 
tively. 
The reference numeral 412 represents a power source 

for applying a voltage to the variable capacitance diodes 
408, 409, 410 and 411. 
The reference numeral 413 denotes a constant voltage 

diode, 414 a temperature-dependent resistor for compen 
sating for the temperature characteristics of the variable 
capacitance diodes, and 415 a control voltage circuit for 
applying a different voltage to the respective variable 
capacitance diodes 408, 409, 410 and 411 depending upon 
the channel to be selected. By turning on and off switches 
S1 to S6, the voltage applied to the variable capacitance 
diodes 408, 409, 410 and 411 is varied to change the capac 
itances of these diodes so that any desired channel can 
be selected. 

Thus, any variations in voltage of the power source 412 
and in capacitance of the variable capacitance diodes with 
temperature can be compensated by means of the constant 
voltage diode 413 and temperature-dependent resistor 414, 
so that a fairly suitable voltage can be applied to the vari 
able capacitance diodes 408, 409, 410 and 411. However, 
perfect correction cannot be effected due to aging of each 
component, in?uence of temperature characteristics, 
changes in temperature characteristics of capacitance of 
the variable capacitance diodes depending upon applied 
voltage, and the like. Thus, an accurate voltage can hardly 
be applied to the variable capacitance diodes, which makes 
it difficult to achieve accurate selection of a desired chan 
nel. 
FIG. 8 shows an arrangement adapted for eliminating 

the afore-mentioned drawbacks. First, description will be 
made of the point where the arrangement of FIG. 8 dif 
fers from that of FIG. 7. The circuit of FIG. 8 is charac 
terized in that a frequency discriminator 517 is inserted 
between the output terminal 518 of an intermediate fre 
quency ampli?er 516 connected with the output terminal 
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of a mixer circuit 503 and the connection point between 
a variable capacitance diode 511 and a resistor 519‘ con 
nected in series with each other. 

Thus, an intermediate frequency signal taken out of 
the mixer circuit 503 is ampli?ed in the intermediate fre 
quency ampli?er 516 and part of the output of the ampli 
?er is supplied to the frequency discriminator 517. 
A control voltage represented by a curve a of FIG. 9 

is applied in suitable polarity from the frequency dis 
criminator 517 to the connection point between the vari 
able capacitance diode 511 and the resistor 519. 
On the other hand, the frequency of oscillation of the 

local oscillator circuit is controlled in accordance with 
such a characteristic as represented by a curve 11 of FIG. 
9. Thus, the automatic control loop becomes stable at 
the intersection between the curves a and b or at the fre 
quency indicated by A, so that normal video and sound 
broadcast can be received. 

Further description will now be made of the operation 
of the circuit as shown in FIG. 8. If it is desired to receive 
a certain channel, one of the switches S1 to Sn of the 
voltage control circuit (potentiometer) 515 is turned on 
so that a control voltage most suitable for the reception of 
said certain channel is applied to the respective variable 
capacitance diodes 508, 509, 510 and 511 thus achieving 
the selection of the desired channel. 
Even if the voltage of the power source 512 is changed, 

suitable reception can equally be achieved. 
That is, if the voltage of the power source is decreased, 

the voltage applied to the respective variable capacitance 
diodes is correspondingly decreased, so that the capaci 
tance of, for example, the variable capacitance diode 511 
is increased to cause the frequency of oscillation to be 
decreased. 
Such decrease in the frequency of the local oscillation 

leads to decrease in the intermediate frequency so that 
the output frequency of the intermediate frequency am 
pli?er 516 is likewise decreased, with the result that an 
input frequency fed back to the frequency discriminator 
517 is also decreased. 

Consequently, the output voltage of the discriminator 
517 is decreased, as illustrated in FIG. 9.. With such de~ 
crease in the output of the frequency discriminator 517, 
the voltage applied to the variable capacitance diode 511 
is increased. 
The increase in the applied voltage leads to decrease in 

the capacitance of the variable capacitance diode 511, 
thus increasing the frequency of local oscillation to a 
predetermined constant value. 

In this way, variations in the voltage of the power 
source can be compensated. 
FIG. 10 shows an arrangement in which no frequency 

discriminator circuit described above is provided and a 
control voltage for ?ne adjustment is applied directly 
from a part of an audio intermediate frequency ampli?er 
618 to the variable capacitance diode of the local oscil 
lator circuit. The video IF ampli?er circuit 616 is so de 
signed as to have a frequency response shown in FIG. 
12a, where the abscissa and the ordinate represent fre 
quency and reciprocal of the ampli?cation degree. A 
portion of the video IF ampli?er circuit 616 is then fed 
to the junction 620 between the variable capacitance di~ 
ode 611 via the audio IF ampli?er circuit 618. The diode 
611 constitutes the resonant element of the local oscil 
lator circuit 604. Due to the frequency characteristics 
of the video IF ampli?er circuit 616 as shown in FIG. 
12a, the input control voltage to the junction 620 is such 
as is shown by a curve a in FIG. 1211. Meanwhile, char 

- acteristic line b of FIG. 12b represents the output of the 
local oscillator circuit 604 with respect to the oscilla 
tion frequency of the circuit, so that at the intersection 
point A between the curve a and line b the operation of 
the local oscillator circuit 604 is stabilized. Thus, a simi 
lar effect can be produced without providing any fre 
quency discriminator circuit described above. 
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In FIG. 11, there is shown an arrangement in which 

the tuner circuit is divided into two ‘sections, or a higher 
band tuner and a lower band tuner. 

In the case where the tuner is divided into a higher 
band one and a lower band one as described above, the 
mixer circuit can be used in common with respect to both 
of the higher and lower band tuners. However, such 
common use of the mixer circuit causes the higher and 
lower band tuners to have an electrically adverse effect 
upon each other since they are electrically connected with 
each other through a certain means. 

Hence, when a channel within the higher band is se 
lected by means of the higher band tuner, for example, 
the lower band tuner will disturb the normal function of 
the higher band tuner. This problem can effectively be 
solved by the arrangement of FIG. 11, wherein the ref 
erence numeral 701 represents a higher band tuner, 702 a 
lower band tuner, and 703 an input terminal associated 
with both of the higher and lower band tuners. 

Description will now be made of the composition of 
the higher band tuner 701 which comprises a high fre 
quency input circuit 704, a high frequency tuned ampli 
?er circuit 705, a local oscillator circuit 706 and a mixer 
circuit 707. A radio wave received at the input circuit 
704 is tuned and ampli?ed in the high frequency tuned 
ampli?er circuit 705 so that a predetermined television 
signal is produced which is in turn mixed with a signal 
produced by the local oscillator circuit 706. Thus, an 
intermediate frequency is obtained at a terminal 708. 
On the other hand, the lower band tuner 702 is so de 

signed that a signal entering a high frequency input cir 
cuit 709 is ampli?ed in a high frequency tuned ampli?er 
circuit 710 and then supplied to a mixer circuit 707 to 
gether with the output of a local oscillator circuit 711. 
Thus, an intermediate frequency is obtained at the ter 
minal 7 08. 
A power source is always supplied to the mixer cir 

cuit 707 through a terminal 712, and it is selectively sup 
plied to the higher band tuner 701 and the lower band 
tuner 702 by switching a change-over switch 713 to a 
terminal L or H. 
When a certain channel within the higher band is to 

be received with the power source switched to the ter 
minal H, if a channel signal in the lower band is mingled 
with the signal in the higher band tuner, the signal is 
transmitted from a tuning circuit 714 of the high fre 
quency tuned ampli?er circuit 705 of the higher band 
tuner 701 to a tuning circuit 715 of the high frequency 
tuned ampli?er 710 of the lower band tuner 702 which 
is rendered inoperative, so that it is also tuned in the 
tuning circuit 715 since the tuning circuit 714 is coupled 
to the tuning circuit 715 on the input side of the mixer 
circuit 707. Thus, an undesirable phenomenon as inter 
ference occurs in the mixer circuit 707. 1In order to pre 
vent such phenomenon, a higher band pass ?lter circuit 
7 04' which is adapted to greatly attenuate the lower band 
signal is provided in the input circuit of the higher baud 
tuner 701. The frequency vs. reactance characteristic of 
the circuit 704' is as shown in FIG. 13, and this circuit 
is designed so that the frequency foo corresponding to the 
pole point is selected to be in the neighborhood of the 
center of the lower band and the frequency f0 correspond 
ing to the zero point is selected to be in the neighborhood 
of the center of the higher band. Thus, the ?lter circuit 
704' functions as a two-terminal circuit which represents 
a low impedance with respect to the higher band and a 
high impedance with respect to the lower band. 

In this way, any signal within the lower band is cut 
off so that any desired signal within the higher band can 
be obtained, thus preventing interference due to the fact 
that the lower band tuner operates during the selection 
of a channel within the higher band. In addition, since 
the circuit arrangement described above represents a high 
impedance with respect to the lower band, substantially 
no loss is caused on the input side of the high frequency 
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10 
ampli?er circuit 710 of the lower band tuner when a 
desired channel within the lower band is to be received, 
so that deterioration in the gain and negative feedback 
performance can -be prevented. 
A circuit 704" inserted in the input circuit 709 of the 

lower band tuner 702 has such a frequency vs. reactance 
characteristic as shown in FIG. 14, wherein the frequency 
foo corresponding to the pole point is selected to be in 
the vicinity of the center of the higher band and the fre 
quency ]‘0 corresponding to the zero point is selected in 
the neighborhood of the center of the lower band. The 
function of the circuit 704” is quite similar to that of the 
circuit 704’, except that the higher band is changed to 
the lower band. 
By switching the switch 713 to the terminal H to render 

the higher band tuner 701 operative, as shown in the 
drawing, the power source is supplied to the high fre 
quency tuned ampli?er circuit 705 and the local oscillator 
circuit 706. In this case, the mixer circuit 707 is always 
fed with the power source from the power source ter~ 
minal 712. Thus, any channel within the higher band 
(4 to 12 channels in the Japanese system) can be selected 
by applying a variable voltage from a terminal 722 to 
variable capacitance diodes 716, 717 and 718. 

Similarly, any channel within the lower band (1 to 
3 channels) can be selected by switching the change-over 
switch 713 to the terminal L. 
As described above, the mixer circuit can be used in 

common, and the causes for interference between the 
higher and lower band tuners can be eliminated, result 
ing in a reduced loss of the inputs to the higher and lower 
band tuners. In this way, it is possible to develop a tuner 
of an improved performance. 

FIG. 15 shows the case where the channel selecting 
operation of a television receiver of this type is effected 
on a remote control basis at a position remote from the 
receiver. An example will be described with reference to 
FIG. 15, wherein the reference numeral 801 represents 
a tuner portion of the television receiver, and 'D1, D2 and 
D3 are channel selecting variable capacitance diodes in 
corporated in the input circuit, inter-stage circuit and 
local oscillator circuit included in the tuner 801, respec 
tively, these diodes being shown as being taken out of 
the tuner portion for the illustrative purpose. E1 is a power 
source for selecting a desired channel, and E2 and E, 
are power sources which are applied to the tuner 801 to 
effect the channel switching operation between the higher 
and lower bands. Although in this ?gure, E2 and E3 are 
shown as being of opposite polarities, they may be of a 
single polarity when the tuner is such as is shown in 
FIG. 5. 
The reference numeral 802 denotes a connector 

adapted to connect the respective lead wires from a con 
troller 803 to the television set, and P1 to P6 are connec 
tion terminals provided in the connector #802. All the 
above elements are incorporated in the television set. 
The controller 803 consists of a variable resistor 804 

divided into two sections and a switch 805. The both 
terminals of the power source E1 are connected with 
?xed contacts ‘806 and ‘807 of the variable resistor 804 
through the contacts P2 and P3 of the connector {802 and 
suitable resistors 808 and 809 respectively, and a slide 
contact 810 of the variable resistor 804 is connected with 

. the variable capacitance diodes D1, D2 and D3 through 
65 

70 

75 

the contact P1 of the connector 802 and suitable resistors 
811, 812 and ‘813. 
The power sources E2 and E3 are coupled to ?xed 

contacts a and b of the switch 805 through the contacts 
P5 and P6 of the connector 802, respectively, and a mov 
able contact 1: of the switch (805 is connected with the 
aforementioned tuner 801 through the contact P4 of the 
connector ‘802. 

With the aforementioned arrangement, the negative 
voltage applied to the variable capacitance diodes D1, ‘D2 
and ‘D3 is increased by sliding the movable contact 810 
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of the variable resistor 804 over the ?xed contacts 806 
from the left to the right (as viewed in the drawing), 
so that the barrier capacitances of these diodes are de 
creased. Thus, the channel received by the tuner is gradu 
ally changed from a lower one to a higher one. 
Such change-over is required because the television 

broadcast band is divided into two segments or more, for 
example, a higher one and a lower one (1 to 3 channels 
and 4 to 12. channels). 
To meet such requirement, there is provided the switch 

{805. The switch 805 is actuated in interlocking relation 
ship with the slide contact 810 and designed so that it 
assures the position b when the slide contact 810 slides 
on the ?xed contacts ‘806 while it assumes the position 
a when the slide contact 810 slides on the ?xed contacts 
807. 
When the switch is placed in engagement with the con 

tact a, a positive voltage is applied from the power source 
E2 to the tuner through the contacts P5 and P4, so that 
the tuner is made ready to receive any channel in the 
higher band by driving switching elements such as diodes, 
while when the switch is brought into engagement with 
the contact b, a negative voltage is applied from the 
power source ‘E3 to the tuner 801 through the contacts 
P6 and P4, so that the tuner is made ready to receive any 
channel in the lower band. 

In the foregoing, the polarities of the power sources 
E2 and E3 have been ?xed for the sake of explanation, 
but this is not by way of limitation. It is to be noted that 
it is only required that, any power sources to ensure the 
desired band switching operation of the tuner be con 
nected with the latter. 

Furthermore, the band switching circuit provided in 
the tuner may take any form. 

Alternatively, the switch 805 may be mounted on a 
shaft common to that of the variable resistor 804 so that 
the switch may be operated through forward or backward 
movement of the shaft. In this case the switch 805 may 
be provided with increased terminals and another power 
source may be provided in addition to the power sources 
E2 and E3 to control a UHF tuner. Thus, it may be 
possible to achieve remote control with respect to the 
entire VHF~UHF channels. 

In the foregoing, description has been made of tuners 
using a channel selecting arrangement wherein the tele 
vision broadcast frequency band is divided into the higher 
band and the lower hand because of the limitation of the 
capacitance variation range of variable capacitance di 
odes used as tuning and oscillation changing elements. 
However, such band division increases the manufactur 
ing cost. Therefore, it is desired that the channel selec~ 
tion be achieved without dividing the television broad 
cast band into the higher band and the lower band. How 
ever, it is impossible to further expand the capacitance 
variation range of the presently available variable capaci 
tance diodes due to their characteristics. Now, descrip 
tion will be made of an arrangement wherein use is made 
of variable capacitance diodes of which the character 
istic is left as it is but the television broadcast band 
is not divided into the higher band and the lower band. 
In the conventional channel selecting device of this type, 
its high frequency tuning circuit is constructed as shown 
in FIG. 16. That is, a variable capacitance diode 902 
is connected in parallel with an inductance 901 to form 
a parallel resonance circuit which is adapted to perform 
tuning operation. 
With such arrangement, the capacitance variation 

range CHM-Cm;n of the variable capacitance diode 912 
is given by 

where CS is the distributed capacitance of the circuit, and 
fmx and fmm represent the upper and lower limits of the 
required tuning frequency range, respectively. 
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As will be seen from the Equation 1, the distributed 

capacitance Cs serves to decrease the value of fmax/fmm, 
and in order to maintain fmax/fmlIn at a constant value, it 
is required that the capacitance variation range Cm“ 
Cmm be increased. 

Therefore, the arrangement of FIG. 16 requires a very 
wide capacitance variation range of the variable capaci 
tance diode 902. However, it is impossible to ensure the 
tuning operation with respect to television waves of a 
wide frequency range by means of a single variable 
capacitance diode, which will be understood from the 
characteristics of the commercially available variable 
capacitance diodes. 
For this reason, a tuning arrangement wherein the 

television band is divided into the higher band and the 
lower band has been used, as described above. 

In accordance with this invention, there is provided an 
arrangement wherein the capacitance variation ratio of a 
variable capacitance diode is effectively utilized without 
any further improvements in the characteristic relating 
to the capacitance variation range of the variable capaci 
tance diode and the tuning operation is performed with 
out dividing the television band into the higher band and 
the lower band. 
An example of this arrangement according to the pres 

ent invention will now be described with reference to 
FIGS. 17 and 18. As shown in FIG. 17, a series resonance 
circuit is formed by a capacitor 904, a tuning coil 905, 
and a variable capacitance diode 906, and this circuit 
functions as a tuning circuit so that a tuned signal is taken 
out from a coil 907 representing a suitable impedance. 

In this case, the variable capacitance diode 906 can 
directly be connected with the tuning coil 905 and a dis— 
tributed capacitance Cs which is in parallel with the 
diode 906 is negligible as compared with the capacitance 
ratio of the diode 906 since the distributed capacitance is 
separated by the inductance of the tuning coil 905. 
Assume that the capacitance of the condenser 904 is 

C4, then the composite capacitance C’ of the condenser 
904 and the distributed capacitance Cs is given by the 
following Equation 2. 

C'=C4+Cs (2) 
Hence, a tuned frequency f is given by 

1 
f= ———; 

C’C 
2"\/L><c'+—c (3) 

where C is the capacitance of the variable capacitance 
diode 6. The upper and lower limits fmax and fmm of the 
tuned frequency are as follows: 

1 

fun“: ?_ 
2”\/L X 0' +0.... (4) 

1 
fmin= — 

C’Cmin 
2” L><—c'+o.... (5) 

From Equations 4 and 5 is derived the following relation: 

1 1 

( max 2 Carin-k6, 
) __1_ i 

c....+c' (6) 
Normally, it is possible that C’ is several 10 pf. or larger, 
Cmax 15 to 20 pf. and Cmm several pf. or less. There 
fore, Equation 6 can be changed as follows: 

f min ' 0min (7) 

Comparison of Equation 7 with Equation 1 shows that 
the effect of Cs can be neglected. 
FIG. 18 shows an arrangement wherein one end of a 

variable capacitance diode 909 ‘is high frequency-wise 
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grounded and the other end thereof is connected with a 
tuning circuit 910 and a capacitor 911 is coupled with 
the other end of the tuning coil 910. 
E is a power source from which a different voltage is 

applied to the variable capacitance diode 909. 
_The operation of the arrangement shown in FIG. 18 

Wlll now be described. A signal appearing at a terminal 
908 is delivered to a series resonance circuit formed by 
the variable capacitance diode 909, tuning coil 910 and 
condenser 911 through the tuning coil 910, and the signal 
thus tuned is taken out from a terminal 912 of the series 
resonance circuit. 

Thus, the following effect can be produced. 
In the Iapanses television system, the center frequency 

of the lowest channel is 93 mc., and that of the highest 
channel is 219 me. From this, the following result can be 

Since variable capacitance diodes of which the ratio 
of the maximum to the minimum capacitance is approxi 
mately 

Cmax_ “(($45) 
have recently been developed, it is possible to realize 
Equation 7. That is, in the conventional VHF tuners using 
variable capacitance diodes, the switching operation be 
tween the higher band and the lower band was performed 
through the use of a switch or other means. In accordance 
with this embodiment of the present invention, however, 
the entire VHF television channels can be selected without 
performing such switching operation. ' 

In the American system, the lower band is in the range 
of 54 me. to 88 mc., the center frequencies of the highest 
and lowest channels being 85 mc. and 57 me. respectively, 
and hence 

fmax>2 2 - 
= —— = .2 

frnin . 2 

Therefore, from Equation 7, it will be seen that the ratio 
of the maximum to the minimum capacitance of variable 
capacitance diodes in use may be about 2.2 

(Climax/Cantu: 22) 
If the distributed capacitance Cs amounts to 4 pf. or more, 
the in?uence by the distributed capacitance is no longer 
negligible. Since the minimum value Cmm of the variable 
capacitance diode is normally nearly 6 pf., the maximum 
value Cmax is calculated from 

Thus, assuming that CS=4 pf., (Cm,,x/Cm1n)=3.0. 
When a conventional variable capacitance diode of 

(CmaX/Cmin)=3.0 is more expensive of 

Cl” 
min 

and that other technical problems will arise from the ex 
panding of the range of voltage applied to the variable 
capacitance diode to achieve 

CIUBX 
0min 3.0 

then arrangement of FIG. 18 will become useful. In the 
case where an applied voltage must be decreased to a low 
value, the rate of change of the junction capacitance of 
the variable capacitance diode with respect to voltage 
will become so high that cross-modulation and other dis 
turbance due to the presence of non-linear elements will 
inevitably occur. In accordance with the present invention, 
the range of voltage required for the necessary capacitance 
variation range can be made narrow as compared with 
that in the conventional circuits, thereby eliminating the 
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disturbance stemming from the attainment of said varia 
tion range. 

In the foregoing, description has been made of the 
method of receiving the entire television broadcast signal 
band including the higher and lower bands and the method 
of applying a channel selection control voltage. Now, 
description will be made of a channel selecting arrange 
ment wherein said methods are automatically carried out. 
FIG. 19 shows an example of such arrangement, wherein 
the reference numeral 1001 denotes a tuner including a 
high frequency tuned ampli?er circuit 1002, a mixer cir 
cuit 1003 and a local oscillator circuit 1004. Variable 
selecting, tuning and oscillating elements of this tuner 1001 
are composed of variable capacitance diodes. By changing 
a voltage applied to these variable capacitance diodes to 
change the capacitance values of the latter, the tuning 
and oscillating conditions of the high frequency tuned 
ampli?er circuit 1002 and the local oscillator circuit 1004 
incorporated in the tuner are so varied as to select a desired 
television broadcast channel. 

In the tuner 1001, a frequency tuned in the high fre 
quency tuned ampli?er circuit 1001 and a frequency pro 
duced by the local oscillator circuit 1004 are supplied to 
the mixer circuit 1003 to be converted into an intermediate 
frequency which is in turn supplied to an intermediate fre 
quency ampli?er circuit 1005 having such a characteristic 
as shown in FIG. 21. 
The reference numeral 1006 represents a detector cir 

cuit which is adapted to detect the intermediate frequency 
signal. The latter signal ispartially supplied to a frequency 
discriminator circuit 1007 prior to being delivered to the 
detector circuit 1006. The frequency-discriminator circuit 
1007 is so designed as to provide an output voltage corre 
sponding to the intermediate frequency, as shown in FIG. 
20. That is, if the intermediate frequency is deviated from 
a reference point A, there is produced a DC output volt 
age corresponding to the deviation, which is in turn sup 
plied to a trigger circuit 1009 through a gate‘circuit 1008. 
The trigger circuit 1009 is designed so that it operates to 

produce a pulse-like output voltage if the output voltage 
of the frequency discriminator circuit 1007 is deviated from 
the set reference point A by any small amount. 
Such pulse-like output voltage is also produced by turn 

ing on a switch 1010 of the trigger circuit 1009 whereby 
a sweep circuit 1011 is controlled. 

Closing the switch 1010 causes the trigger circuit 1009 
to produce the pulse-like output voltage by which the 
sweep circuit 1011 is operated. 

This sweep circuit 1011 has its voltage successively 
varied with time and the output of which is applied to the 
variable capacitance diodes serving as the variable tuning 
element and oscillation frequency changing element in 
cluded in the high frequency tuning circuit 1002 and local 
oscillator circuit 1004 constituting the tuner 1001. If each 
of the variable capacitance diodes is controlled by the out 
put voltage of the sweep circuit 1011 so as to possess a 
capacitance value suitable to receive certain television 
broadcast, such broadcast can be received, and the signal 
thus received is delivered to the intermediate frequency 
ampli?er 1005 thorugh the mixer 1003 and then to the 
frequency discriminator circuit 1007. 

In case the intermediate frequency which has arrived 
at the frequency discriminator circuit 1007 is a normal 
one, then the output voltage of the discriminator has the 
value corresponding to the point A of FIG. 20, so that 
the output voltage applied to the trigger circuit 1009 be 
comes zero. 
As a result, the trigger circuit 1009 is prevented from 

producing any output voltage so that the output voltage 
of the sweep circuit 1011 may be maintained at a constant 
value, thereby making it possible to receive a desired tele 
vision broadcast signal. 
Such conditions are illustrated in FIGS. 22A, B, C and 

D. FIG. 22A shows the opening and closing conditions 
of the switch 1010. If the switch 1010 is temporarily 
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turned on, the trigger circuit 1009 operates to render the 
sweep circuit 1011 operative. FIG. 22C illustrates the re 
sulting output waveform, and FIG. 22D shows the output 
voltage waveform obtained from the trigger circuit 1009 
of the sweep circuit 1011. The output voltage of the sweep 
circuit 1011 is successively increased in a stepped manner 
and it is returned to the original state when the entire 
channel or the lower "band is received. 

Although the output voltage of the sweep circuit 1011 
is kept constant during reception, when the frequency of 
local oscillation is drifted due to variations in the values 
of the variable capacitance diodes and other components 
incorporated in the tuner 1001 and variations in the power 
source voltage, a small output voltage is produced to auto- 
matically control the drifted local oscillation to the nor 
mal frequency, and it depends upon the deviation of the 
intermediate frequency arriving at the frequency discrimi 
nator circuit 1007. 

Since a television signal carrier wave consists of a video 
carrier wave and an audio carrier wave, the aforemen 
tioned arrangement will have such a disadvantage that the 
automatic tuning circuit tends to be tuned to the audio 
carrier wave even if it is desired to control the automatic 
tuning circuit with the aid of the video carrier wave. Ob 
viously, the tuning should be effected with respect to either 
one of these carrier waves. 
To this end, the synchronizing signals are separated by 

a synchronizing signal separator circuit 1012 and recti?ed 
by a recti?er circuit 1013 so as to be supplied to the gate 
circuit 1008 so that the gate circuit 1008 may be opened 
to pass a signal from the discriminator 1007 while receiv 
ing an input signal from the recti?er circuit 1013. The 
signal delivered from the freqeuncy discriminator circuit 
1007 to the trigger circuit 1009 can be limited to the video 
signal component, thereby preventing any erroneous tun 
ing operation from being caused by the audio carrier 
wave. 

Furthermore, a ?ip-?op circuit 1014 is driven by virtue 
of the repetition of the saw-tooth wave voltage produced 
by the sweep circuit 1011. 
For example, the ?ip-?op circuit 1014 may be driven 

in such a manner that the circuit produces a positive out 
put or a negative output each time odd numbered saw 
tooth portions of the saw-tooth wave output are applied 
thereto from the sweep circuit 1011. 
A gate circuit 1015 is operated by the output of the ?ip 

?op circuit 1014 to change the voltage of a power source 
1016 which is applied to the tuner 1001, thereby perform 
ing the switching operation between the higher and lower 
‘bands of the VHF band. 1 
By combining the sweep output with the output of a 

multi-vibrator (not shown), it is possible to develop this 
arrangement into a three-band system including one UHF 
band and two VHF bands. Although, in the foregoing, 
description has been made of the case where the frequency 
discriminator circuit 1007 is used, use can equally be 
made of any other circuit which is so designed as to pro 
duce an output voltage corresponding to the deviation of 
the intermediate frequency. 
As described above, in accordance with this invention, 

the intermediate frequency carrier wave is frequency-dis 
criminated, and the resulting output is supplied to the 
trigger circuit through the gate circuit which is operated 
by the synchronizing signals. Then the sweep circuit is 
controlled by the trigger signal provided by the trigger 
circuit, and the output voltage of the sweep circuit is ap 
plied to the variable capacitance diodes of the tuner to 
effect automatic channel selection. In the conventional 
television receiver, such automatic selection was tech 
nically very difficult to achieve because of the fact that 
the television carrier consists of two types of carrier waves, 
or a video carrier wave and audio carrier wave. In ac 
cordance with this invention, however, such difficulties 
can effectively be removed by using a gate circuit which is 
so designed as to be operated by synchronizing signals, 

15 

20 

25 

40 

45 

55 

65 

70 

75 

16 
thus making it possible to achieve automatic television 
channel selection. 

In addition, if the freqeuncy of local oscillation is 
drifted due to variations in the values of the variable ca 
pacitance diodes and other components incorporated in 
the tuner and variations in the power source voltage, such 
drift is automatically compensated so that the local oscil 
lation has the normal frequency by suitably adjusting the 
operating point with respect to the discrimination of the 
intermediate frequency and that of the trigger circuit. 
What is claimed is: 
1. A tuner comprising: a high frequency ampli?er cir 

cuit having a tuned circuit, the tuned circuit elements of 
which are constituted by variable capacitance diodes; a 
local oscillator circuit having a resonant circuit, the reso 
nant circuit elements of which are constituted by variable 
capacitance diodes; a mixer circuit for mixing the output 
of said high frequency ampli?er circuit with the output 
of said local oscillator circuit; and a control voltage source 
means for supplying a control voltage to each of said 
variable capacitance diodes to change the tuned and reso 
nant frequencies; each of said tuned circuit and resonant 
circuit including a ?rst inductor coil, a second inductor 
coil coupled with said ?rst inductor coil to increase the 
total inductance of the coils, a switching means connected 
in parallel with said second inductor coil and an electric 
potential source of a single polarity; said switching means 
serving to apply a potential from said potential source of 
a single polarity to said second inductor coil to selectively 
change the effective inductance of said second inductor 
coil, whereby change-over of the tuner is effected between 
a relatively higher freqeuncy band and a relatively lower 
frequency band. 

2. A tuner as set forth in claim 1, wherein said ?rst and 
second inductor coils are directly coupled with each other 
and said switching means comprises another variable 
capacitance diode connected to the connection point of 
said coils and to said electric potential source so as to 
be supplied with two different potentials of a single 
polarity through a switch. 

3. A tuner as set forth in claim 1, wherein said ?rst and 
second inductor coils are coupled with each other through 
a magnetic core constituting a magnetic path between 
said coils, and said switching means comprises a switch 
in parallel-with said second inductor coil to selectively 
make the latter inoperative. 

4. A tuner as set forth in claim 1, further comprising 
a remote control means comprising a band selection 
switch connected through lead wires with said second 
inductor coils for effecting the change of the effective 
inductance of each said second inductor coil and a varia 
ble resistor for the channel selection interlocked with 
said band selection switch. 

5. A tuner comprising: a high frequency ampli?er cir 
cuit having at least one tuned circuit, the tuned circuit 
elements of which are constituted by variable capacitance 
diodes; a local oscillator circuit having a resonant circuit, 
the resonant circuit elements of which are constituted by 
variable at least one capacitance diode; a mixer circuit 
for mixing the output of said high frequency ampli?er 
circuit with the output of said local oscillator circuit; a 
frequency discriminator circuit for monitoring the output 
of said high frequency ampli?er circuit; a gate circuit 
operable to conduct the output of said frequency discrim 
inator circuit in response to a synchronizing signal; a trig 
ger circuit driven by the output of said gate circuit; a 
sweep circuit controlled by the output of said trigger 
circuit and connected with said high frequency ampli?er 
circuit and said local oscillator circuit to apply as a control 
voltage the output voltage of the sweep circuit to and 
vary the capacitance of each of said variable capacitance 
diodes in said high frequency ampli?er circuit and in said 
local oscilaltor circuit to change the tuned and resonant 
frequencies; and a ?ip-flop circuit operative in response to 
blanking pulses from said sweep circuit, the output of 
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said ?ip-?op circuit being fed to said high frequency 3,130,264 4/1964 Dietz _____________ __ 178—5.8 
ampli?er and to said local oscillator circuit, whereby the 3,264,566 -8/ 1966 Kaufman et al _____ __ 325—465 
change-over of the tuner is effected between a relatively 3,309,613 3/1967 Bell ____________ __ 325-—462X 
lower frequency band and a relatively higher frequency 3,354,397 11/1967 Wittig ____________ __ 325-459 
band and the tuner is automatically tuned to a desired 3,390,228 6/1968 Bell ____________ __ 334—16X 
channel. 5 
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