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This invention relates to electrical frequency-
selective systems and is primarily though not
essentially concerned with such systems employ-
ing mechanically resonant selective devices or
for example piezo-electric devices.

Tt is one of the objects of the invention to pro-
vide a circuit affording a generally uniform re-
sponse over a given band of frequencies and
abruptly reduced or negligible response to fre-
quencies adjacent such band, the frequency re-
sponse curve being thus characterized by a gen-
erally flat top with unusually sharp cut-off at
each side. Various modifications of the circuit
are contemplated affording variations of the re-
sponse at different frequencies as herelnafter
more fully described.

According to a feature of the present inven-
tion there is provided an electrical frequency-
selective system comprising two conductive arms
constituting parallel paths for applied frequen-
cies, a selective device in each of these arms
which selective devices have different resonant
frequencies, means combining the outputs of the
two arms in the opposed sénse and an additional
‘conductive arm which is substantially non-
resonant in parallel with the others. By means
of this system there is provided a filter having a
band-pass characteristic with a sharp cut-off at
the limits of the band determined by the resonant
frequencies of the piezo-electric devices.

Further objects and features of the invention
will be apparent from the following description,
taken in connection with the accompanying
drawings in which:

Figure 1 is a diagram of a selective system ac-
cording to the invention;

Figure 2 shows curves representing the per-
formance of the system illustrated in Figure 1;

Figure 3 shows a modification of Figure 1 em-
ploying retroaction;

Figure 4 shows another modification of Flgure
1 employing a selective device as an absorber;

PFigure 5 shows a modification of Figure 1 em-
ploying highly selective devices coupled in series;

Figure 6 shows a curve representing the oper-
ation of the system shown in Figure 5;

Figure 7 shows a further modification of the
system;

Pigure 8 shows another selectlve system ac-
cording to the invention;

Figure 9 is a curve representing the operation
of the system shown in Figure 7;

Figure 10 is a curve showing the operation of
the system shown in Figure 8;
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-.Figure 11 shows another modlﬁcatlon of the
system shown in Figure 8; and -

Figure 12 shows a modiﬁcation of the system
shown in Figure 11,

‘1ike references indicate like parts in the sev-

_eral figures of the drawings.

Referring to Figure 1, signals are applied
across inductance 10 from an input inductance
The inductance 10 is prefer-
ably tuned by a variable condenser 12 and the
ends of the inductance are connected respect-
ively to one terminal of each of two piezo-electric
devices 13 and 4. The other terminals of these
piezo-electric devices are connected together
at 17T and to one side of a tuned circuit 15, the
other side of the tuned circuit being connected
to a centre tapping 18 on the inductance 19.
With this arrangement, the inherent capacities
of the piezo-electric devices {3, {4 are normally
equal so as to be-electrically halanced. In paral-
lel with the conductive arms of the circuit con-

_stituted by the piezo-electric devices aforesaid

there is the third conductive arm consisting of a
variable condenser 16 connected in parallel with
the piezo-electric device {4 and thus unbalancing

-the system.

The piezo-electric devices are selected to have
resonant frequencies corresponding to the limit
of the band of frequencies which the system is
required to pass and thus the resonant frequen-

-cies of the two piezo-electric devices may, for ex~

ample, be 5 kilocycles apart. Since these piezo~
electric devices have their outputs combined in
opposed phase the total response for frequencies
lying between the band is augmented, while the
response for frequencies outside the band is di-
minished, because for frequencies within the
band the outputs from the two piezo-electric de-
vices will be substantially in phase, whereas for
frequencies above and below the band the outputs
will be opposed -in phase and therefore reduced.

Referring to Figure 2, the piezo-electric device
1§ has a resonant frequency at fi and the piezo-
electric device 13 has a lower resonant frequency
at f. Since their outputs are in opposed phase
the total response for frequencies lying within
the band defined by their resonant frequencies
is - augmented, while the response for other fre-
quencies is diminished, so that the overall char-
acteristic for the system if the two piezo-electric
devices 13 and 4 are balanced is shown by the
dotted line 23 in Figure 2. The system is un-
balanced by the condenser {6 providing an alter-
native path for applied signals. This alterna-

- bb tive path being capacitative the phase of signals




P21
passed thereby is advanced through 90° with re-
spect to the signals passed by the piezo-electric
devices at resonance so that at some higher fre-
quency than the frequency f1, the response of the
system will have a minimum or zero value, for
instance, at fo and at some frequency lower than
the frequency f the response of the system will
have a zero or minimum value as indicated at fs.
At the same time, the signals passed by the con-
denser 16 at frequencies between the resonant
frequencies of the piezo-electric devices will-be
in substantial phase agreement with the signals
of such frequencies passed by both these piezo-
electric devices so that the response of the sys-
tem for frequencies between the resonant fre-
quencies of the piezo-electric devices is raised.
The characteristic of the system may thus have
the form indicated by the broken line 24 in Fig-
ure 3.

By increasing the capacity of the condenser 16
further to unbalance the system, the {requencies
at which a minimum or zero response is obtained
may be brought closer as indicated at f4+ and fs
and the response for frequencies between the
resonant frequencies of the piezo-electric devices
may be made still more uniform so that the sys-
tem has a response of the form indicated for
example by the full line curve 25 in Figure 2.

It will be seen that for frequencies more re-
mote from the required band than those at which
zero or minimum values occur, some response
may be obtained, especially in the case where
the system is considerably unbalanced by the
condenser 16 as shown by the curve' 25. In or-
der to overcome any disadvantage arising from
this cause the circuit 18, 12 may be broadly tuned
to the mean frequency of the required band so
as to raise the response for frequencies within
the required band and lower the response for
other frequencies. The tuned circuit 15 is also
tuned to an intermediate frequency of the re-
quired band in order further to assist in obtain-
ing a uniform response throughout the required
band and a minimum response outside the band.

Another manner of levelling the response for
frequencies within the required band consists in
the appropriate selection of the relative im-
pedances of the coupling of the system with as-
sociated apparatus.. This is exemplified in Fig-
ure 1 by the connection of the output line to a
tapping 19 on the inductance of the tuned circuit,
The coupling is so selected as to favour the trans-
fer of signal frequencies within the required band
to associated apparatus.

A further method for correcting the shape of
the response curve is shown in Figure 3. In this
arrangement the filter of Figure 1 is provided
with retroactive means for the purpose of rais-
ing the response of the system for frequencies
within the required band and also lowering the
response for frequencies outside the band. In
Figure 3 the terminal 17 is connected to a con-
trol electrode of a thermionic valve 27 and the
centre tapping I8 on the inductance {6 is con-
nected to the cathode of this valve, a leak re-
sistance 28 being provided between the control
electrode and the cathode. 'The anode circuit
of the valve 2T includes a coil 29 retroactively
coupled with the inductance 10 and phase ad-
justing means consisting of a variable resistance
20 and variable condenser 3!{. The retroactive
coupling is thus adjustable as regards phase to
ensure the proper phase relationship for building
up the response within the required band and
this being the case it necessarily follows that the
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retroactive effect will be in the opposed sense
for frequencies lying to either side of the band.

A still further method for correcting the shape
of the response curve of the filter of Figure 1
is shown in Pigure 4 in which two additional
piezo-electric devices 33 and 34 are connected
between the junction point T and the centre
tapping on the inductance 0, that is to say,
across the output of the system. These piezo-
electric devices 33 and 24 have substantially the
same resonant frequencies as the piezo-electric
devices 13 and 14 and function as absorbers in
the system compared with the piezo-electric
devices 13 and 14 operating as acceptors. A vari-
able resistance 35 is preferably connected in
series with each of the piezo-electric devices 33
and 34.

By means of the piezo-electric devices 33 and
34 the two peaks in the output of the system due
to the piezo-electric devices 13 and {4 are re-
duced and may be controlled to have any desired
value with respect to the‘response of the system
for frequencies within the band by adjustment of
the resistances 35. The piezo-electric devices 33
and 34 operating as absorbers reduce the re-
sponse of the system at the resonant frequencies
of the piezo-electric devices 13 and 14 and im-
mediately adjacent frequencies, but have sub-
stantially no effect on other frequencies more
widely removed, with the result that the final
output ‘of the system more closely approaches a
uniform response for frequencies within the band
without effecting the sharpness of the cut-off
at ‘the limits of the band.

It will be appreciated that the impedance
matching method described with reference to
Figure 1, the retroaction method of Figure 3 and
the absorption method of Figure 4 provide al-
ternative methods of adjusting the characteristic
of the filter to any desired shape. They are
particularly useful when it is desired to limit
the action of the condenser 16 in order to prevent
a too great rise in the transmission outside the
desired pass band. In some cases it may be de-
sirable to use two of more of these methods si-
multaneously.

It will also be appreciated that although the
above described arrangements all relate to band
pass filters, the same configurations may be used
to obtain band absorption filters. Thus if the
piezo-electric device 14 across which the con-
denser 16 is connected has the lower frequency,
the response above fi and below f will be in-
creased while the response between f1 and f will
be decreased. The methods of Figures 1, 3, and
4 may be similarly applied to cbtain any desired
shape of characteristic.

Figure 5 shows a filter network in which two
of the filters of Figure 1 are connected in series
to provide an improved response curve. The
output of the fist filter which comprises in-
ductance 10, condenser 12, two piezo-electric de-
vices 13 and (4, and the condenser (6 in shunt
with the device 14 is developed across the in-
ductance 44 which is coupled with inductance
45. 'This inductance 45 together with condenser
52, piezo-electric devices 46 and AT and the con-
denser 49 comprise the second filter, the output
from which is developed across the inductance 59.

The piezo-electric device 46 has substantially
the same resonant frequency as the piezo-elec-
tric device 13, and the resonant frequencies of
the piezo-electric devices 14 and 41 are also
substantially the same. By adjustment of the
condenser 43 the second filter comprising the
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piezo-electric device 46 and 47 is unbalanced to
a different degree from that of the first filter
comprising the piezo-electric devices 13 and 14.
For example the first filter may have a response
as represented by curve 24 of Figure 2 while the
second filter may have a response as represented
by curve 25 of Figure 2. In this manner the
overall response of the system of Figure 5 will be
of the form indicated by the curve 51 in Figure 6,
in which there are minimum or zero values f3
and 5 at one side of the required band and at fa
and f: at the other side, thus further decreasing
the response for frequencies outside the required
band. The inductance 45 is tuned by a condenser
52 to the mean frequency of the required band
and the response of the system for frequencies
within the band may be made still more uniform
by employing any of the measures for this pur-
pose hereinbefore described.

Instead of employing piezo-electric devices 46
and 471 having substantially the same resonant
frequencies as the piezo-electric devices {3 and
14 respectively, they may have different fre-
quencies, for example, such that one piezo-elec-
tric device of each series pair i3, 46 and {4, 87
has a resonant frequency corresponding to the
minimum or zero value of the response of the
other.

In another form of frequency selective sys-
tem according to this invention comprising two
conductive arms, as aforesaid, a plurality of
selective devices is employed in each arm, these
- selective devices having different resonant fre-
quencies and being arranged alternately in the
two arms as regards the order of their resonant
frequencies.

In Figure Y, there is employed an inductance
10 to which signals are applied by means of the
input coil if coupled thereto. One end of the
inductance 19 is connected to terminals of two
piezo-electric devices 54 and 56 and the other
end of the inductance {0 is connected to ter-
minals of two other piezo-electric devices 85 and
57 connected in parallel. The other terminals
of these piezo-electric devices are connected to~
gether at 58 and the output of the system is de-
veloped across an impedance §9 connected be-
tween the junction point 58 and a centre tapping
68 on the inductance 19. The piezo-electric
devices 54 to 57 have resonant frequencies of
progressively increasing value so that the piezo-
electric device 54 has the lowest frequency and
the piezo-electric device 571 has the highest fre-
quency. Additional piezo-electric devices may
be employed if desired, and arranged in the
same manner as regards their resonant fre-
quencies so as to be distributed over the re-
quired band. A third non-resonant conductive
arm consisting of a condenser 61 in parallel with
the piezo-electric devices 54 and 58 may be em-
ployed if desired, in which case the signals
passing the condenser will be advanced in phase
with respect to signals passing each of the piczo-
electric devices in resonance therewith.

It will be understood that due to the resonant
characteristics of the piezo-electric devices there
will be a change of phase of the applied signals
passed by these devices which is of the same sign
through the range of frequencies between the
resonant frequencies of the piezo-electric crys-
tals which are adjacent as regards frequency,
and that the change of phase will be of oppo-
site sign for frequenciés at the other sides of
the resonant frequencies of these piezo-electric
‘devices. Thus, in employing four selective de-
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vices, of which the resonant frequencies are in-
dicated at 71, fo, fz and f2 in Figure 9, the change
of phase for frequencies between f2 and f3 will
be of opposite sign to the change of phase for
frequencies between f1 and fz and frequencies be-
tween fz and fe. The signals passed by the con-
denser 61, which is connected in parallel with
the piezo-electric devices 54 and 58, will be op-
posed in phase with regard to signals at fre-
quencies between f1 and f2 and between f3 and fa.
Thus, by appropriate adjustment of the con-
denser 61 a zero response is obtained at a fre-
quency between the frequencies fi and f2 and ab
a frequency between the frequencies f3 and fa
By increasing the capacity of the condenser g
a zero response will be obtained at two different
frequencies between f1 and f2 and between f; and
/4 as shown in Figure 9. Thus, there is obtained
a sharply defined band-pass characteristic as
indicated in Figure 9 with substantial zero re-
sponse for & range of frequencies immediately
each side of the band. The peaks at the fre-
quencies f1 and fi: may be reduced by employing
a broadly tuned circuit tuned to the mean fre-
queney of the band defined by the frequencies f2
and 73, for example by tuning the inductance {9
by means of the parallel condenser (2, by em-
ploying a tuned circuit as the impedance 59, or
by means of absorbers as described with refer-
ence to Figure 4. It will be appreciated that if
3 plurality .of piezo-electric devices are provided
in each paralle] arm, this arrangement will en-
able a plurality of alternating band pass and
band absorption channels to be obtained.

The system shown in Figure 7 may be modified
to give a single band pass characteristic by con-
necting the condeénser 6f in parallel with the
piezo-electric devices 55 and 57 instead of the
piezo-electric devices” 84 and 58, as shown in
Figure 8. In this case a minimum response is
obtained at a frequency lower than the fre-
quency f1 and higher than the frequency f:«. The
response for frequencies between fi and f2 and
between f3 and f« are raised in this case and al-
though the response for frequencies between f2
and f3 is reduced, by selecting the piezo-electric
devices to have resonant frequencies f: and f3
comparatively close together, the total response
may be substantially uniform throughout the
range fi1 to f&. This is illustrated in Figure 10
of the drawing in which the response of the cir-
cuit of Figure 8 with condenser 6! omitted is
shown in full lines, the effect of shunting the
condenser 6f about the piezo-electric devices §5
and 57 being indicated by the dotted line curve.

In Figure 11 there is shown a modification of
the system shown in Figure 7 in which the piezo-
electric devices 54 and 57 of lowest and highest
frequencies respectively are replaced by series
tuned circuits 78 and T{. In this case the final
characteristic of the system will have the same
general form as that shown in Figure 9 except
that the peaks at frequencies f1 and f: will be
broader due to the use of the tuned circuits.

It will be appreciated that instead of employ-~
ing the two piezo-electric devices to define the
band, tuned circuits may be tuned for this pur-
pose and the piezo-electric devices may have
resonant frequencies, one higher and the other
lower than the required band.

In another modification of the system shown
in Figure 11, the piezo-electric device $5 may
have the same order of frequency as the tuned
circuit T0 and similarly the piezo-electric de-
vice 56 may have the same order of frequency
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as the tuned circuit 71, in which case a band-
pass characteristic is also obtfained. A similar
modification may be made in the system shown
in Figure 7.

Another modification of Figure 11 is shown
in Figure 12 in which the piezo-electric devices
are joined at 80 and this junction point is con-
nected to the input electrode of a valve 82. The
tuned circuits 70 and 7! are joined at an inde-
pendent junction point 81 which is connected to
the input electrode of a valve 83. The output is
derived from the anodes of the valves connected
together, the cathodes being connected to the
tapping 60 on the inductance 18. In this case
the condenser 61 providing the additional con-
ductive path of the system is connected in paral-
le] with the piezo-electric device 58 and there-
fore the tuning of the circuits 70 and Ti is in-
dependent of the capacity of this condenser.

It is convenient in some circumstances to em-
ploy a signal response which is higher for the
two outer selective devices than for the inner

ones and this result may be obtained by dis-~

criminate amplification or, for example, in the
case of piezo-electric devices, by supplementing
these piezo-electric devices with other piezo-
electric crystals of the same order of frequency
in parallel therewith.

It will be understood that the piezo-electric
devices hereinbefore referred to may each con-
sist of a single crystal or a plurality of crystals
of substantially the same resonant frequncy con-
nected in series or parallel.

Furthermore the use of one or more broadly
tuned circuits tuned to an intermediate fre-
quency of the required band, as described for
example with reference to Figure 1, or retroac-
tion as described with reference to Figure 3, or
absorbers as described with reference to Figure
4, may be applied to any other of the selective
systems described herein. Alternatively or in
addition one or more absorption circuits may be
in the system and tuned to a frequency or fre-
guencies beyond the limits of the required band
in order to still further reduce the total response
of system for frequencies outside the required
band.

Wherezas a tapped coil 19 has been shown as a
convenient means of feeding applied frequencies
along two conductive arms for their ultimate
combination in opposition, any other means for
this purpose may be employed.

It will also be understood that any of the cir-
cuits hereinbefore described may be reversed as
to their input and output in operation.

I claim:

1. An electrical frequency-selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a selective
device in each of said arms, said selective devices
having different resonant frequencies within a
band of frequencies, means combining the out-
puts of the two arms in phase opposition, and
means increasing the output of one of said arms
for signals having a frequency lower than the
frequency of the associated selective device, and
reducing the output of such arm for signals hav-
ing a frequency higher than the frequency of the
associated selective device, said means compris-
ing, in parallel with such arm, an additional
conductive arm which is substantially non-res-
onant.

2. An electrical frequency-selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a selective
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device in each of said arms, said selective devices
having different resonant frequencies within a
band of frequencies, means combining the out-
puts of the two arms in phase opposition, and
means for altering the relative amplitude of the
combined output for signals having frequencies
falling within and without the said band, said
means comprising an additional conductive arm
which is substantially non-resonant connected in
parallel with one of said first named arms.

3. An -electrical frequency-selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a selective
device in each of said arms, said selective devices
having different resonant frequencies within a
band of frequencies, means combining the out-
puts of the two arms in phase opposition, and
means increasing the combined output of said
arms for signals having freguencies falling with-
in the said band, said means comprising an addi-
tional conductive arm which is substantially non-
resonant connected in paraliel with one of said
first named arms.

4. An electrical frequency-selective system
comprising two conductive arms - constituting
parallel paths for applied frequencies, a selective
device in each of said arms, said selective devices
having different resonant frequencies within a
band of frequencies, means combining the out-
puts of the two arms in phase opposition, and a
non-resonant conductive device connected in
parallel with that one of said selective devices
which has the higher resonant frequency for in-
creasing the combined output of said arms for
signals having frequencies falling within the said
band.

5. An electrical frequency-selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a selective
device in each of said arms, said selective devices
having different resonant frequencies within a
band of frequencies, means combining the out-
puts of the two arms in phase opposition, and
capacitative means in parallel with one of said
devices for unbalancing the capacitative value of
the two arms to alter the relative amplitude of
the output for signal frequencies falling within
and without the said band.

6. An electrical frequency-selective system
comprising ftwo conductive arms constituting
parallel paths for applied frequencies, a selective
device in each of said arms, said selective devices
having different resonant frequencies within a
band of frequencies, means combining the out-
puts of the two arms in phase opposition, means
inereasing the output of one of said arms for
signals having a frequency lower than the fre-
quency of the associated selective device, and re-
ducing the output of such arms for signals hav-
ing a frequency higher than the frequency of
the associated selective device, said means com-
prising, in parallel with such arm, an additional
conductive arm which is substantially non-res-
onant, and at least one broadly tuned circuit
which is tuned to a frequency intermediate the
resonant frequency of said selective devices, said
last named circuit being associated with said con-
ductive arms and arranged in sdvance thereof in
said system.

7. An electrical frequency-selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a selective
device in each of said arms, said selective devices
having different resonant frequencies within a
band of irequencies, means combining the out-
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puts of the two arms in phase opposition, a third
conductive arm which is substantially non-
resonant in parallel with one of said first named
arms, and phase changing means in said third
conductive arm to change the phase of Ifre-
quencies passing said third conductive arm into
opposition with the frequencies passing said
selective device and falling outside of the said
band of frequencies.

8. An electrical frequency-selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a piezo-
electric device in each of said arms, said devices
having different resonant frequencies within a
band of frequencies, means combining the out-
puts of the two arms in phase opposition, and
means increasing the output of one of said arms
for signals having a frequency lower than the
frequency of the associated piezo-electric device
and reducing the output of such arm for signals
having a frequency higher than the frequency of
the associated piezo-electric device, sald means
comprising, in parallel with such arm, an addi-
tional conductive arm which is substantially non-
resonant.

9. An electrical frequency-selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a piezo-
electric device in each of said arms, said piezo-
electric devices having different resonant fre-
quencies within a band of frequencies, means
combining the outputs of the two arms in phase
opposition, and capacitative means in parallel
with one of said devices for unbalancing the
capacitative value of the two arms to alter the
relative amplitude of the output for signal fre-
quencies falling within and without the sald
band.

10. An electrical frequency-selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a piezo-
electric device in each of said arms, said piezo-
electric devices having different resonant fre-
qguencies within a band of frequencies, means
combining the outputs of the two arms in phase
opposition, and a non-resonant conductive device
connected in parallel with that one of said piezo-
electric devices which has the higher resonant
frequency for increasing the combined output of
said arms for signals having frequencies falling
within the said band.

11. ‘An electrical frequency selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a plurality
of piezo-electric devices in each of said arms, said
piezo-electric devices having different resonant
frequencies and being arranged in the two arms
alternately as regards the order of their resonant
frequencies, means for combining the outputs
of the two arms in opposed phase, and non-
resonant phase changing means connected in
parallel with one of said conductive arms to in-
crease the output of the system in bands of fre-
quencies defined by alternate pairs of the said
piezo-electric devices of adjacent frequency and
to reduce the output of the system between the
said bands such that a plurality of spaced band
pass channels are provided.

12. An electrical frequency selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a plurality
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of piezo-electric devices in each of said arms, said
piezo-electric devices having different resonant
frequencies and being arranged in the two arms
alternately as regards the order of their resonant
frequencies, means for combining the outputs of
the two arms in opposed phase, and non-resonant
phase changing means connected in parallel with
one of the said arms to reduce the output of the
system for frequencies above the frequency of the
piezo-electric device having the highest resonant
frequency and below the frequency of the device
having the lowest resonant frequency.

13. A frequency selective system comprising
two conductive arms constituting parallel paths
for applied frequencies, a plurality of selective
devices in each of said arms which selective de-
vices have different resonant frequencies and are
arranged in the said two arms alternately as re-
gards the order of their resonant frequencies, the
selective devices having the highest and -the
lowest resonant frequency being constituted by
piezo-electric crystals, the other of said devices
being constituted by series tuned circuits, means
for combining the outputs of the two arms in op-
posed phase, and a non-resonant phase changing
device connected in paralle] with one of said con-
ductive arms. '

14. A frequency selective system comprising
two conductive arms constituting parallel paths
for applied frequencies, two selective devices con-
sisting of a piezo-electric device and a series
tuned circuit in each of said arms, said selective
devices having different resonant frequencies and
being arranged in the said two arms alternately
as regards the order of their resonant frequencies,
the devices of highest and lowest frequency being
constituted by the piezo-electric devices, means
for combining the outputs of the two arms in
opposed phase and a condenser, shunting that
one of the said arms including the device of
highest frequency, of such magnitude as to pro-
vide a substantially uniform response over a hand
of frequencies defined by the resonant frequencies
of the piezo-electric devices.

15. A band pass frequency selective system
comprising two conductive arms constituting
parallel paths for applied frequencies, a selective
device consisting of a piezo-electric device and a
series tuned circuit having the same resonant
frequency in each of said arms, the said selective
devices having different resonant frequencies
within the pass band, means for combining the
outputs of the two arms in opposed phase and a
condenser connected in shunt with one of said
arms to increase the response of the system for
frequencies within the pass band.

16. A frequency selective system comprising
two.conductive arms constituting parallel paths
for applied frequencies, a piezo-electric device
in each of said arms, said piezo-electric devices
having different resonant frequencies corre-
sponding to the limits of a band of frequencies to
be selected, means for combining the outputs of
the two arms in opposed phase, non-resonant
phase changing means connected in shunt with
the piezo-electric device of the higher resonant
frequency, and a parallel circuit tuned to a fre-
quency intermediate the limits of the said band
of frequencies and connected in shunt with the
output of the selective system.

JAMES ROBINSON.




