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This invention relates to selective receivers for 
wave signals. It is known that wave transmis 
Sions, Such as Wireless broadcast transmissions 
are often subject to slight variatipn of the basic 

5 or carrier frequency of the transmission and it is 
therefore necessary, particularly with receiving 
apparatus of very high selectivity, to make oc 
casional adjustments of the tuning of the receiver 
in order that the best results shall be obtained. 

l0. It is an object of this invention to provide a 
receiver in which this disadvantage is overcome. 

It will be understood that by reference to a 
selective receiver is meant any receiver which 
discriminates between transmissions which are 

5 very close together as regards the basic or carrier 
frequency and including receivers having band 
pass tuning, receivers having a highly selective 
resonator followed by tone correcting means and 
receivers in which the carrier wave component of 
the received signals is augmented in the receiver 
by locally applied oscillations obtained, for ex 
ample, from the signals. 
According to the present invention there is 

provided a selective receiver for wave signals 
comprising controlling means responsive to up 
ward and downward changes of frequency of the 
Signal energy applied to a selective part of the 
receiver and operative to control the tuning of 
the receiver. The controlling means is effective 
to adjust the tuning of the receiver over a range 
of frequencies including the frequency to which 
the receiver is normally tuned for the transmis 
Sion to be received. Any departure of the in 
coming signals from this latter frequency pro 
Wides a control for the tuning mechanism, such 
that, the receiver is automatically maintained 
properly in tune with the signals being received. 
According to a feature of the invention the 

controlling means comprises a mechanical res 
Onator, Such as a piezo-electric device or a tuning 
fork (or more than one mechanical resonator) 
Which is energized by the incoming signals and is 
tuned with respect to the signals as to provide 
a response which varies with variations of fre 
quency of the signal energy in combination with 
means Operated by the response of the mechani 
cal resonator or resonators to control the tuning 
Of the receiver. 
In One arrangement there is employed a single 

mechanical resonator tuned to a frequency differ 
ent from the frequency of the signals whereby a 
greater or lesser response is obtained for varia 
tions of signal frequency above or below the nor 
mal value. In an alternative arrangement the 
controlling means comprises two mechanical res 
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(C. 250-20) 
Onators tuned respectively to frequencies one 
higher and the other lower than the normal fre 
quency of the signals in combination with means 
operative according to opposite electrical effects 
produced by the response of the resonators to 5 
control the tuning of the receiver. 
The invention also comprises the combination 

of the automatic tuning control with means to 
suppress the output of the receiver when not in 
tune with incoming signals, and in one arrange 
ment the output Suppressing means is controlled 
by the response of a mechanical resonator which 
also controls the tuning of the receiver. 
According to a further feature of the invention 

a single Selective system (e. g. comprising one or 
more mechanical resonators) is provided for the 
dual purpose of selectively receiving the incoming 
signals and for providing a response automati 
cally controlling the tuning of the Selective sys 
tem. In One arrangement there is provided the 
combination with the selective device of the re 
ceiver, of a highly selective resonator (e. g. a 
mechanical resonator) for controlling the tuning 
of the receiver and means connecting the con 
trolling resonator to the receiving selective device 
in order to raise the degree of selective operation 
of the latter With respect to incoming signals. 
In the accompanying drawing there are dia 

grammatically illustrated Several forms of re 
ceiver according to the invention, and: 

Figure 1 is a diagram of a receiver with tuning 
controlling means comprising a single mechani 
cal resonator; 

Figure 2 is a diagram representing a receiver 
of the Super-heterodyne type having an elec 
trically operated tuning fork for controlling the 
tuning of the receiver; 

Figure 3 is a diagram of a receiver of the 
Super-heterodyne type employing two mechani 
cal resonators controlling the tuning of the re 
ceiver and also the output of the receiver; 

Figure 4 is a diagram of a Super-heterodyne 
receiver having a piezo-electric device controlling 
the tuning of the receiver and also assisting the 
Selective operation of the receiver, and 

Figure 5 is a diagram of a Super-heterodyne 
receiver having a signal selective System which 
also controls the tuning of the receiver. 

Referring to Figure 1, there is shown a receiver 
comprising a high frequency amplifier 0, a de 
tector and a low frequency amplifier 2 with 
signal reproducing means indicated at 3. The 
high frequency amplifier to comprises signal Se 
lective tuning means, and includes a tuned cir 
cuit comprising an inductance f4 and a con- 55 
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2 
denser 5. A piezo-electric crystal 6 mounted 
between electrodes 9 and 20 is connected in 
Series between one terminal of the tuned circuit 
and the control electrode of a thermionic valve 
7 and a tapping on the inductance 4 of the 

tuned circuit at 8 is connected to the cathode 
of the valve 7. The other terminal Of the tuned 
circuit is connected through a condenser 2 to the 
control electrode of the valve, one electrode of 
the condenser being shown as an extension of the 
electrode 20 of the piezo-electric device. There 
is thus provided an electrically balanced system 
in which the capacity of the piezo-electric device 
is balanced or compensated for by means of the 
condenser 2. It will be understood that the 
tuned circuit 4, 5 and the piezo-electric device 
6 have a resonant frequency equal to the fre 
quency of the signals to be received. 
A portion of the signal energy is fed by means 

of a coil 22 to a tuned circuit 23 having a piezo 
electric crystal 24 in parallel therewith. This 
tuned circuit and piezo-electric crystal have a 
resonant frequency differing slightly from the 
frequency of the signals so that the carrier fre 
quency of the signals normally falls on one of 
the major sloping portions of the crevasse, typi 
cal of the response of a parallel connected piezo 
electric crystal. The output from the piezo-elec 
tric crystal 24 is applied to the input of a ther 
mionic valve 25 operating as a rectifier and the 
output circuit of the valve comprises a battery 
26 and a control coil 27. The electrode 20 be 
longing to the piezo-electric device 6 and the 
balancing condenser 2 are mounted on a plat 
form 28 which is movable to vary the spacing be 
tween this electrode and the co-operating elec 
trodes of the condenser and piezo-electric de 
vice. The position of the electrode 20 is adjusted 
by means of a rotatable cam 29 which is mechani 
cally coupled to an armature 30 under the con 
trol of the coil 27 and moved in one direction 
or the other according to a rise or fall of current 
in the coil. 2. 
In operation, when the receiver is properly in 

tune with the incoming signals the piezo-electric 
device 24 provides an output from the rectifier 
valve 25 which controls the armature 30 to main 
tain the electrode 20 in its normal position. 
Should the incoming signals vary as regards fre 
quency a greater or lesser response as the case 
may be is obtained from the piezo-electric device 
24 with a corresponding greater or lesser output 
delivered by the valve 25 to the coil 27. This 
produces a movement of the armature 30 adjust 
ing the position of the electrode 20 by means of 
the cam. 29. The adjustment of this electrode 
towards Or away from the co-operating electrode 
of the piezo-electric device produces in known 
manner a change in the resonant frequency of 
the piezo-electric device and by means of the 
Control the tuning of this piezo-electric device is 
maintained in resonance with the incoming sig 
nals. Also, the movement of the electrode 20 
produces a change of capacity of the condenser 
2 so that the balanced condition of the system 
is maintained. 
The receiver diagrammatically shown in Figure 

2 is of the super-heterodyne type and comprises 
the normal arrangement of a high frequency am 
plifier 35, first detector 36, oscillator 37, inter 
mediate frequency amplifier 38 and second de 
tector and low frequency amplifier 39 delivering 
output to a signal reproducing device 40. A por 
tion of the signal energy from the intermediate 
frequency amplifier is applied through a coil 4f 

2,138,042 
to a tuning fork resonator 42 and by the vibra 
tions of the tuning fork electric currents corre 
sponding to the vibrations of the tuning fork are 
produced. The tuning fork 42, together with the 
coils 4 and 43 constitute a selective device which 
is tuned to a frequency differing slightly from the 
normal frequency of the received signals falls 
upon one of the main sloping portions of the char 
acteristic curve of this resonator. The output 
from the tuning fork resonator is fed to a rec 
tifier 44 providing a uni-directional current which 
is delivered to a coil 45 in the field of which is 
situated an inductance 46 forming part of a tuned 
circuit 6 controlling the frequency of the oscil 
lator 37. A laminated or divided iron core 48 is 
provided for the coils 45 and 46. In this ar 
rangement should the incoming signals depart 
from the normal frequency there Will be a corre 
Sponding change of frequency of the signals in 
the intermediate frequency amplifier 38. The re 
Sponse of the tuning fork 42 Will therefore be 
changed in amplitude and will be either greater 
or less than the normal value according to 
Whether the frequency of the incoming signals 
becomes higher or lower than the normal value. 
This change in the response of the tuning fork 42 
produces a corresponding change in the output 
of the rectifier 44 as applied to the coil 45. The 
Corresponding change in the field of the coil 45 
changes in known manner the effective induct 
ance of the coil 46 and thus varies the tuning of 
the Oscillator Such as to modify the intermediate 
frequency to maintain the normal value. It Will 
be understood that in this arrangement the sig 
nal energy operative in the intermediate fre 
quency amplifier is maintained constant in re 
Spect of slight changes either in the basic fre 
quency of the incoming signals or of the frequency 
Of the local Oscillator. 

Instead of controlling the frequency of the os 
Cillator circuit 47 by altering the effective in 
ductance, the output of the rectifier 44 may be 
used to control a resistance in the oscillator cir 
cuit, for example, by controlling the operation of 
a, thermionic valve employed as an impedance in 
the OSciliator circuit. 
The circuit arrangement shown in Figure 3 also 

represents a super-heterodyne receiver having a 
preliminary amplifier 35, detector 36, oscillator 
3 and intermediate frequency amplifier 38. In 
this case the detector is indicated at 50, the out 
put amplifier 5 and reproducing device at 52. 
A portion of the signal energy in the inter 

mediate frequency amplifier 38 is fed by means 
of coils 53 and 54 to two piezo-electric devices 
55 and 56 respectively. These piezo-electric de 
vices have resonant frequencies, one slightly 
higher and the other slightly lower than the in 
termediate frequency and separated, for example, 
by 40 cycles. The outputs of these crystals are 
Connected respectively to the inputs of ther 
mionic valves 57 and 58. The cathodes of the 
Valves are connected together and to a centre 
tapping on the coil 54 through a biasing battery 
59 operative through resistances f 60 to apply a 
bias potential to the valves such that they will 
operate as rectifiers. The output circuits of these 
Valves include coils 60 and 6 respectively and 
also a relay coil 63 and a battery 64 common to 
both circuits. The coils 60 and 6f control a 
polarized armature 65 rotatably mounted and 
coupled to a moving vane of a condenser 66 con 
nected in the control circuit 67 of the oscillator 
3. The relay coil 63 controls electric switch 
contacts 68 having two alternative positions one 
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2,188,042 
in which to connect a battery 69 to provide a 
normal bias for a Wave 70 of the Output amplifier 
5 and the other to provide an increased bias by 
means of the battery 7 such as to render the 
Valve inoperative. 

In Operation, under normal conditions, the Sig 
nal energy which is fed from the intermediate 
frequency amplifier 38 to the piezo-electric CryS 
tals 55 and 55 produces equal outputs from the 
waves 5 and 58. The resulting currents in the 
coils 6 and 6 are equal and opposite and no 
effect is produced on the armature 65. The cur 
rents are accumulative in the relay coil 63 and 
maintain the switch contacts 68 in the position 
providing normal bias for the amplifier 79. The 
arrangement is such that for all signal fre 
quencies between the resonant frequencies of the 
piezo-electric devices 55 and 56 the current in 
the relay coil 63 is sufficient to operate the Switch 
contacts. Should the frequency of the signals 
in the intermediate frequency amplifier 38 de 
part from the normal value, either because of 
variations in frequency of the incoming siginals, 
Or, because of variations of frequency of the local 
oscillator 3, then one of the crystals 55, 56 will 
provide a bigger response than the other, de 
pending on whether the frequency error is posi 
tive or negative and the currents in the coils 60 
and 6 will be unbalanced with the result that 
the armature is rotated together with the moving 
plate of the compensating condenser 66 con 
nected in the oscillator circuit. It Will be under 
stood that the direction of rotation of the con 
pensating condenser will be so arranged that the 
adjustment of the oscillator frequency compen 
sates for the frequency error of the signals in the 
intermediate frequency amplifier. Should the 
signals in the intermediate frequency amplifier 
develop an error in the opposite direction the 
currents in the coils 60 and 6 are unbalanced 
in the opposite sense and a reverse adjustment of 
the compensating condenser 66 is obtained in 
the opposite direction. When the signals in the 
intermediate frequency amplifier are consider 
ably out of tune, for example, by a frequency 
of 100 cycles, substantially no response is pro 
vided by either of the piezo-electric devices 55 
and 56, With the result that a minimum current 
foWs in the relay coil 63 which is insufficient to 
energize the relay. Thus, by means of the con 
tacts 68 the battery is brought into use to 
provide the higher negative bias for the signal 
amplifier such as to suppress any output from 
the receiver. Therefore, in any circumstances in 
which the receiver is not properly in tune with 
incoming signals the receiver output is suppressed 
So that signals are heard only when the receiver 
is approximately in tune with the incoming sig 
nals. 
Instead of employing the relay 63 to control 

the biasing circuit of the amplifier , the drop 
in potential across an impedance connected in 
the output circuit of the valves 5 and 58 in 
place of the relay may be employed to provide 
the controlling bias potentials directly or through 
additional thernionic Valve means. 
A further form of receiver is shown in Figure 4. 

which is also of the Super-heterodyne type con 
prising a high frequency amplifier 35, a detector 
35, an oscillator 37, an intermediate frequency 
amplifier 38, second detector 39 and an audio 
frequency amplifier and signal producing means 
is Siriar to the receiver shown in Figure 2. In 
this receiver a portion of the signal energy from 
the intermediate frequency amplifier 38 is fed 

3 
to a controlling system of the form illustrated in 
Figure 1 and comprising an input coil 22 and a 
tuned circuit 23 and piezo-electric crystal 24 
tuned to a frequency slightly different from the 
normal signal frequency. This circuit operates 
as described with reference to Figure to pro 
vide an input for a rectifying valve 25 having an 
output circuit including a coil 2 contirolling a 
polarized armature 3. In the circuit shown in 
Figure 4 the armature 39 is mechanically con 
nected to a variable condenser 2 in a turned cir 
cuit 73 forming part of the amplifier 38, and 
controls the tuning of the amplifier in a nanner 
similar to the control of the receiving piezo 
electric device in Figure 1. 
A portion of the output response of the pie2O 

electric crystal 24 is fed to an amplifier 4 to a 
coil 75 electro-magnetically coupled to the in 
ductance of the tuned circuit 3. Although the 
piezo-electric device 24 is tuned to a frequency 
which is not exactly jn resonance with the signal 
energy in the tuned circuit 3 an appreciable 
amount of energy is fed from this piezo-electric 
device to the amplifier 4 and owing to the char 
acteristic low damping of the piezo-electric de 
vice the percentage modulation of the signals Will 
be reduced so that this energy is approximately 
an unmodulated oscillation of signal frequency. 
By applying this energy to the tuned circuit 3 
the percentage modulation of the nodulated sig 
nals in this circuit is diminished and this in 
known nanner produces in effect an improve 
ment in selectivity by demodulation of weaker 
interfering signals at the following detector 39. 

it, Will be understood that in the foregoing ar 
rangement, the intermediate frequency amplifier 
38 may comprise a plurality of tuned circuits 73 
connected in cascade in which case condensers 
2 in each circuit may be ganged together for 

simultaneous operation by the armature 3, 
A further form of receiver is shown in Figure 5 

comprising a high-frequency amplifier 35, a de 
tector 36, an oscillator 3, intermediate frequency 
amplifier 38 and detector and low-frequency am 
plifier 39 with signal reproducing means 4. The 
Scillator 37 comprises a tuned circuit 6, a corn 

pensating condenser 56 and an armature 65 con 
trolling this condenser, as described with refer 
ence to Figure 3. 
In the arrangement shown in Figure 5 the in 

termediate frequency amplifier 38 comprises two 
piezo-electric devices 8 and 8 energized in op 
posite phase from an input coil 82. These piezo 
electric devices are connected respectively to 
thermionic valves 83 and 84, and the outputs of 
these valves are combined and applied to the 
succeeding detector of the receiver. The piezo 
electric devices 80 and 8 have resonant fre 
quencies, one slightly above and the other slight 
ly below the normal intermediate frequency of 
the receiver, and Operate as a highly-selective 
device for frequencies lying between the two 
resonant frequencies. A portion of the energy 
delivered by each of the piezo-electric crystals 
to the associated Valve is utilized to control the 
tuning of the oscillator 3, as described with ref 
erence to Figure 3. A coil 85 connected in series 
between the crystal 8) and the valve 83 is cou 
pled to a coil 86 feeding a rectifier 8, and simi 
larly a coil 88 in series between the crystal 8 
and the valve 84 is coupled to a coil 89 feeding a 
rectifier 90. The output effects from the tWo 
rectifiers are fed to coils 9 and 92 controlling the 
armature 65. In this receiver, when the input 
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4. 
plifier 38, departs from a value which is the mean 
of the resonant frequencies of the piezo-electric 
devices 89 and 8, the resulting currents deliv 
ered by the rectifiers 87 and 90 will be unbalanced 
and produce the required movement of the arma 
ture 65 to adjust, by means of the compensating 
condenser 66, the tuning of the oscillator circuit 
67 to correct for the frequency error of the Sig 
nals. It will be understood that the controlling 
currents in the coils 9 and 92 will, under normal 
conditions, be equal in value and opposite in ef 
fect, So as to produce no movement of the arma 
ture 65. 

claim: 
i. In a radio receiver of the Superheterodyne 

type having a local oscillator producing oscilla 
tions which are combined with incoming modul 
lated carrier Wave signals to produce signals of 
an intermediate frequency, the combination of 
intermediate frequency signal selective means 
comprising two resonators tuned to frequencies 
One higher and the other lower than the inter 
mediate frequency, means combining at such in 
termediate frequency the outputs of said reso 
nators and for reproducing the signals, tuning 
means for the local OScillator, and means con 
trolled by a portion of the output of each reso 
nator individually to operate the tuning means 
of the local Oscillator in order to maintain con 
stant the frequency of the signals applied to the 
resonators. 

2. In a radio receiver of the Superheterodyne 
type having a local oscillator producing oscilla 
tions which are combined with incoming modul 
lated carrier wave signals to produce signals of 
an intermediate frequency, the combination of . 
intermediate frequency signal selective means 
comprising two piezo-electric devices tuned to 
frequencies one slightly higher and the other 
slightly lower than the intermediate frequency, 
means combining at such intermediate frequency 
the outputs of said piezo-electric devices and for 
reproducing the signals, tuning means for the lo 
cal oscillator, and means controlled by a portion 
of the output of each piezo-electric device indi 
Vidually to operate the tuning means of the local 
OScillator to maintain constant the frequency of 
the signals applied to the piezo-electric devices. 

3. In a radio receiver of the Superheterodyne 
type having a local oscillator producing oscilla 
tions which are combined with incoming modul 
lated carrier Wave signals to produce signals of 
an intermediate frequency, the combination of 
intermediate frequency signal selective means 
comprising tWO resonant circuits tuned to fre 
quencies one higher and the other lower than 
the intermediate frequency, means combining at 
Such intermediate frequency the outputs of said 
circuits and for reproducing the signals, and 
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means responsive to variation of the relative Out 
put of said resonant circuits for altering the chair 
acteristics of the receiver to the extent required 
to compensate for variation of the carrier fre 
quency of the incoming signals. 

4. In a radio receiver of the Superheterodyne 
type having a local OScillator producing OScilla 
tions which are combined with incoming modul 
lated carrier Wave signals to produce signals of 
an intermediate frequency, the combination of 
intermediate frequency signal selective means 
Comprising two mechanical resonators tuned to 
frequencies one higher and the other lower than 
the intermediate frequency, means combining at 
such intermediate frequency the outputs of Said 
resonators and for reproducing the Signals, and 
means responsive to variation of relative energy 
Output of said resonators for maintaining Sub 
stantially constant said intermediate frequency 
regardless of variation of the carrier frequency 
of the incoming signals. 

5. In a radio receiver of the Superheterodyne 
type having a local oscillator producing OScilla 
tions which are combined with incoming modul 
lated carrier Wave signals to produce signals of 
an intermediate frequency, the combination of 
intermediate frequency signal selective means 
comprising two mechanical resonators tuned to 
frequencies one higher and the other lower than 
the intermediate frequency, means combining at 
Such intermediate frequency the outputs of said 
resonators and for reproducing the signals, and 
means responsive to variation of relative energy 
output of Said resonators for maintaining sub 
Stantially constant said intermediate frequency 
regardless of Variation of the carrier frequency 
of the incoming signals, said last named means 
including devices associated with said local os 
cillator and operable by a portion of the output 
of each of Said resonators for altering the fre 
quency of the output of said local oscillator. 

6. In a radio receiver of the Superheterodyne 
type having a local oscillator producing oscilla 
tions which are combined with incoming modul 
lated carrier Wave signals to produce signals of 
an intermediate frequency, the combination of 
intermediate frequency signal selective means 
comprising two piezo-electric devices tuned to 
frequencies one higher and the other lower than 
the intermediate frequency, means combining at : 
Such intermediate frequency the outputs of said 
piezo-electric devices and for reproducing the 
signals, and means responsive to variation of rel 
ative energy output of said piezo-electric devices 
for maintaining substantially constant said in 
termediate frequency regardless of variation of 
the carrier frequency of the incoming signals. 

JAMES ROBINSON. 
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