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The present invention concerns selective elec-
tric wave receivers and in particular those used
for receiving ringing and dialing signals trans-
mitted over telephone communication circuits.

In voice frequency ringing systems used in com-~

munication ecircuits, difficulty has been encoun-

tered in the past in preventing the accidental
operation of the ringing recelver during the
transmission of speech. The frequency trans-
mitted from the ringing signals is also & compo-
nent of the speech band, and it frequently hap-
pens that the level of the ringing frequency com-
ponent during conversation momentarily rises
 sufficiently to operate the ringing receiver, which
is permanently bridged across the line. This will
cause 8 false operation of the ringer which is
generally termed “talking up.”

Various devices have been proposed and used
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hitherto to avoid this difficulty. Such devices are

often complicated, involving guard circuit ar-
rangements with critically adjusted relays for
preventing the operation of the ringer while
speech is being received, and sometimes employ-
ing more than one ringing frequency. Such ar-
rangements are even then not always completely
effective in preventing false operation. '
One relatively simple arrangement for avoid-
ing false operation of the ringing arrangements
by voice currents is described in United States
Patent No. 2,117,835. This makes use of a silver
sulphide resistance which is also used in carrying
out the present invention. The arrangement of
the above mentioned patent operates by virtue of
the high voltage of the ringing currents which
causes the silver sulphide resistance to present
negligible impedance to the ringing currents; but
at the low speech voltages the impedance is so
hich that any currents which can reach the
ringer are made so small as to be unable to affect
it. 'The present invention is an improvement on
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this arrangement but operates on an entirely

different principle and has a wider application.
Discrimination between the voice and ringer cur-
rents is obtained in virtue of the different fre-
quency distribution of energy of these currents
and does not depend upon nor require a large volt-
age difference. In the arrangement of this in-
vention, not only do the voice currents fail to
operate the ringer, but in addition positive means
comes into operation actively to prevent it from
responding except when the particular ringing
currents are received. - |

. The object of the present invention is to provide.
a simple and reliable signal receiver in which talk-
ing up is effectively prevented without the use of
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extra frequencies or guard circuits or relays.
While its primary application is to ringing or
dialing arrangements in connection with trans-
mission systems, it is not limited to such arrange-
ments but is applicable much more broadly to any
cases- where operation is desired by incoming
signal waves having some particular type of fre-
quency . distribution of energy, and where opera-
tion must not occur when the incoming waves
have some other type of distribution. |

The' invention in its preferred embodiment
depends for its effect on an arrangement where-
by the incoming signals do not themselves oper-
ate the receiver, but cause local oscillations to be
generated for this purpose, and then only if the
frequency distribution of the incoming energy
is substantially of some predetermined form.* In
the case of particular interest, the incoming
energy which is to operate the receiver will be
practically of a single frequency, but it might
equally well consist of several single frequencies,
or bands of frequencies. When the incoming
energy has some other distribution, no oscilla-
tions can be produced and generally the effect
will be further to inhibit any tendency to oscilla-
tion. ~ | -

While talking up on speech is extremely un-
likely with the circuit of the invention, it is con-
ceivable that that might happen if the speech
should momentarily consist of practically only
the ringing frequency at high level., Even in
this unlikely event operation of the receiver is
prevented by the use of temperature dependent
resistance elements such as thermistors or lamps
whose response to changes is relatively slow,
in a manner to be fully explained below.

In view of the slow response of the thermistors,
the circuits of the invention wotuild not receive
dialing impulses satisfactorily. Therefore, in
order to be able to take advantage of the inven-
ion in a dialing receiver so that it shall not be
subject to risk of talking up, a prefix signal would
be used when dialing which signal would oper-
ate the device as described, causing suitable means
to function to condition the receiver so as to
enable it to receive the impulses for the duration
of the dialing, after which it would revert to
the “safety” condition.

According to one feature of the Invention, &

selective electric wave receiver comprises means

for comparing the amount of received energy
contained within certain ranges of frequencies
with the amount of received energy contained
within certain other ranges of frequencies; and

‘means to cause the operation of & signal receiv-
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Ing device when the ratio of the first mentioned
to the last mentioned amount of energy is greater
than a given value; according to another feature
& selective electric wave receiver includes means
to cause the operation of a signal recelving de-
vice on the receipt of signals having a predeter-
mined frequency distribution of energy, and
means for preventing operation of the sald device
when signals having some other frequency dis-
tribution of energy are received. -

J0

According to the invention, also, the signal -

receiving device may be operated by local oscilla-
tlons which are caused to be generated on the
receipt of signals having a predetermined fre-
quency distribution of energy, such oscillations
being prevented when signals with some other

energy distribution are received: and slow act-.

ing, thermally operated means may be provided
for discriminating between signals having a pre-
determined energy distribution and those having
some other energy distribution.

The Invention will be better understood from
the following detailed description read in con-
junction with the accompanying drawings in
which— - |

IFigs. 1 and 2 are block schematic diagrams
used for explaining the principles of the inven-
tion; and | |

Figs. 3 and 4 are schematic circuits of preferred
embodiments thereof. |

In the circuits shown in the above mentioned
Figs. 3 and 4, valves are indicated as triodes with
indirectly heated cathodes, the heating circuits
not being shown in the interests of clearness.
The invention Is not limited to the use of such
valves, and pentodes, or any other convenient
types, may be used if preferred. A battery is
shown by the conventional symbol to indicate
the plate potential source, although this should
not be taken to mean that the plate circuits are
necessarily supplied in this way, nor that any
particular voltage is implied. The arrangements
for biasing the control grids are shown in the
form of the usual condenser-shunted resistance
connected in series with the cathode, but this
Is lilkewise not an essential arrangement. It is
to be understood that circuits operated in accord-
ance with this invention may be provided with
any suitable valves, and that appropriate ar-
rangements may be supplied in any of the well
known ways. | |

Figs. 1 and 2 are block schematic circuit dig-
grams which will be used to explain the princi-
ples involved. PFig. 1 represents the circuit of a
signaling receiver suitable, for instance, for re-
celving the ringing currents in a telephone trans-
mission system employing voice frequency ring-
ing. The ringing currents are applied from the
line L, and after passing through the recelver,
cause the operation of a relay system of some
suitable known type indicated at R.

The signals are applied to an amplifier Al and
the relay system R is operated from an amplifier
A2 which is provided with a feed back path
through a Wheatstone bridge network W. This
network has four branches of which two com-
prise the constant resistances R{ and R2 and
the other two comprise resistances TI and T2

which are variable with the temperature. TI
and T2 are respectively provided with electrically
insulated heater coils operated from the amplifier
Al. One pair of diagonal terminals of the net-
work W is connacted to the Input of amplifier
A2 and the other palr of diagonal terminals is
"connected to the output thereof. The network
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W accordingly provides a_feedback path for the

amplifier. :

- The resistances T1 and T2 are preferably com-
posed of material (such for instance as silver
sulphide) whose resistance varies with the tem-
perature and may be mounted in containing
envelopes Tri and Tr2 with the corresponding
heater coils as indicated in Fig. 1. In this form

they may constitute elements known as thermis-
tors of the indirectly heated type, of which the
resistance depends mainly on the current flowing

through the heater coil and practically not at
all on the current flowing through the resistance
element itself. Such thermistors have g negative
temperature cocfiicient of resistance.

The heaters are each connected through a
corresponding network N{ or N2 to the output
of amplifier Al. Any currents arriving from L
will be amplified and will flow through the heat-
ers of Trt and Tr2 after being attenuated’ in
the networks NI and N2. The input circuits
of these networks are shown in Fig. 1 connected
in parallel. They could equally well be connected
in series if preferred. '

Now let it be assumed that there are no sig-
nals coming in from the line and that the values
of the resistances Rf, R2 and T , T2 in the
Wheatstone bridge network are so chosen that
the feedback produced in the circuit of amplifier
A2 is negative. It will then be quiescent. Now
assume that a ringing signal comes in, consisting,
for example, of a single frequency applied con-
tinuously, and suppose also that it passes through
the network N substantially without attenuation,
but that it is blocked by network N2. The heater
of Trl will then receive a current and will heat
the corresponding resistance TH, but Tr2 will be
practically unaffected. The result will be to de-
crease the resistance of TI. Now assume that
when the temperature of Tr! has become con-
stant, the resistance TI has so changed the con-
dition of the bridge network that the feedback has
become positive. The amplifier A2 may then be
caused to generate oscillations at a, suitable fre-
quency determined, for exampie, by a tuned cir-
cuit appropriately located in the amplifier, which
oscillations can be used to operate the relaysin R
by & suitable rectifying circuit (not shown) lo-
cated in R. Thus the effect of applying ringing
current to the input of amplifier Al is to cause
(indirectly) the operation of the relays in R as
desired, When the ringing current Is removed
the thermistor Trl will cool down angd in a short
time the feedback will again become negative and
the oscillations operating R will cease. It is pref-
erable, though not strictly necessary, that the
feedback introduced by the Wheatstone bridge
network should be negative when no signals are

~being received: it may however be Zero, or even

positive so long as the amount of feedback is in-
suflicient for there to be any risk of the amplifier
oscillating.

In general, the ringing receiver will be bridged
across the line so that it will be subjected to the
ordinary speech transmission currents as well as
to the ringing currents. These speech currents
cover & band of frequencies perhaps 2700 cycles
wide or more with a certain average type of energy
distribution. The ringing frequency will of course
occur, but the energy associated therewith will
generally be small compared with the total energy
in the band. In Fig. 1 if the network N2 were
SO designed that it allows substantially the whole
band to pass except the ringing frequency, and
If NI were so designed that it blocks substan-
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tially the whole band except the ringing fre-
quency, then heater of Tri will recelve & very
small amount of energy due to the ringing fre-
quency component of the speech band, but that
of Tr2 will receive a large amount of energy due
to nearly the whole band. The result will be that
the resistance of T1 will be slightly reduced but
that of T2 will be reduced much more. The ef-

fect can be made to change the bridge network in;

such a manner that the feedback produced be-

38

is applied. Knowing the nature of DI and D2 it

“will be possible by well known means to design the

" networks N{ and N2. In many cases such as those

described above, NI and N2 can be relatively

simple filters. o
An important difference between the method

" of the present invention and that of the United

10

comes more negative than before, so that the

amplifier A2 is taken further away from the 0s-
cillating condition and so remains quiescent, the
relay system R being unaffected. The speech
currents have thus operated to prevent the re-
sponse of the relay system R.

The networks NI and N2 could for example be
respectively complementaary narrow band pass

States Patent No. 2,117,835 referred to above,
may be seen in the fact that the circuit of the
invention may be designed so that if the incom-
ing currents contain any additional currents out-
side the predetermined frequency or band of fre-
quencies, the relay device R is still prevented from
operating by the presence of these outside fre-

15 quencies although the predetermined frequency,

-~ and band elimination filters, the narrow band

being central round the ringing frequency.

The thermistors Tr{ and Tr2 are relatively slow
to operate and their temperature is chiefly de-
termined by the instantaneous energy in the cor-
responding heater integrated over a period of
time, which is controllable by suitable design, and
which can be made long compared with the pe-
riod or duration of any of the frequencies in the
speech wave. Thus even if the speech energy
should consist momentarily of only the ringing
frequency at an sbnormally high level (a condi-
tion which in many voice frequency ringing sys-
tems causes false ringing), its effect on the ther-
mistor Tri will be negligible as it will not have
had time to respond. On this account the sys-
tem of the invention is entirely proof against
talking up. |

In order to make clear the working of the in-
vention, a particular (though not unlikely) series
of circumstances has been assumed in the above
explanation. The invention is however of a
much broader nature, and is not necessarily ap-
nlicakle only to ringing systems. As an example
of another possible arrangement, a dialing sys-
tem might be operated over the line, employing
two -voice fregquencies simultaneously applied
thereto, and the network NI and N2 might then
consist of band pass and band elimination filters
having two bands corresponding to the two fre-
quencies. It might also be assumed that the voice
frequency circuit is used sometimes for picture
transmission, in which case the energy distribu-
tion in the band would be quite different from
that for ordinary speech. This is therefore an-
other case in which the receiver must operate
when it receives energy having one Kind of dis-
tribution and must not operate when it receives
energy of another kind of distribution; stated in
this way the broadest aspect of the invention is
expressed. |

In order to appreciate how the receiver of the
invention will be. designed to fulfill the require-
ments just stated, let El and E2 be the energy
received respectively by the heaters of Trl and
Tr2 integrated over the appropriate time. The
" tendency for oscillation of the amplifier A2 will be
determined by the ratio T1/T2 which.is in turn
. function of Ei/E2. The values of El and E2

are determined by the networks N{ and N2 and by
the energy distripution of the band of frequencies
applied to the input terminals. In order that the

receiver shall operaie for a distribution DI and
shall not operate for a distribution 2, the ratio
" 77§/T2 must change in a manner tending to make
the feedback positive when DI is applied, and
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or band, is there also. In the arrangement of
Patent No. 2,117,835 the relays will always op-

erate when the predetermined frequency is pres-

ent with sufficient voltage, irrespective of what
other frequencies are also there; it is accordingly
unable to detect the presence of extra frequen-
cles. -

By a modification of the arrangement of Fig. 1
a proportion of the output of the amplifier A2
may be fed back to the input of amplifier Al.
It the oscillation frequency of A2 be chosen so
that it will be passed by the network NI, and -
excluded by N2 then the arrangement may be
made to lock itself when once operated. Thus

if the ringing current be applied long enough

to start the oscillations of amplifier A2 those
oscillations will-be fed through the amplifier Al
to the heater of Tr{ and can be made to maintain
its temperature at or near the temperature pro-
duced by the incoming ringing currents, so that
the feedback is kept positive. The relays in R
will then remain operated until the arrangement
is broken down by independent means (such as
by momentarily cutting either of the feedback
connections). The feedback connection between
the amplifiers A2 and Al may be made in any
convenient way. |

More generally, the oscillating frequency and
the networks NI and N2 may be so chosen and
designed that when some of the energy of the
oscillations is fed back in the manner just de-
scribed, and after ringing current has been ap-
plied, the ratio T{/T2 is so modified that the
feedback produced by the network W either is
made more positive, or is unaltered, or is made
less positive, than it otherwise would have been
if the applied currents acted alone. In the first
case the arrangement may lock itself permanent-
ly in operation; in the last case it may be made
to operate intermittently while the ringing cur-
rents are applied, by suitable choice of the con-
ditions, this being possible as a result of the rela-
tively slow response of the thermistors. In the
latter case, also, all operation ceases a short time
after removal of the ringing currents. In the case
when the arrangements are such that the feed-
back introduced by W is not affected by the
oscillations, the time of the release of the relay
system R will be prolonged due to the energy of
the oscillations which will continue to flow with

‘diminishing amplitude in the bridge, after re-

moval of the ringing current. | |
In Fig. 2 is shown another arrangement eme-

ploying only one amplifier A. The incoming sig-

nals are applied from the line L to the input of
this amplifier which is provided with a feedback
path through a Wheatstone bridge network W
similar to that described in connection with Fig.
1. 'The heaters of the thermistors Tri and Tr2

must change in the opposite manner when D2 78 and in this case connected through the networks
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N1 and N2 to the output of the amplifier A, and in
this case an additiona] network N3 is interposed

between the amplifier output and the relay sys--
tem R. This network is necessary to ensure that

the relay system R shall be operated by the lo-

cally generated oscillations and not directly by

the incoming signal. .
With this arrangement, feedback is produced,

as before, through the network W, which will be

so adjusted that initially this feedback is nega-

tive, (or at least insufficiently positive for oscilla-
tions to occur). If single frequency ringing cur-
rents be received, they will be amplified by the
amplifier A and will thereafter reach the input
circuits of the networks Ni, N2 and N3. If N2
and N3 be designated to exclude the ringing cur-
rent and N1 to pass it, then as in the case of Fig. 1
the heater of Tri will receive energy and that of
Tr2 will receive practically none, Arrangements
are made so that the corresponding reduction of
the resistance Tl causes the feedback to become
positive thereby initiating oscillations, the fre-
quency of which is chosen so that they can pass
the network N3 and operate the relay system R.
If it be assumed that the oscillations are also ex-
cluded by NI and N2 then the circuit behaves as
in the case of Fig. 1 without the additional cou-
pling between the amplifiers Al and A2.

The networks NI and N2 will preferably be

designed as before so that N{ substantially ex-
cludes the band of speech frequencies and N2
passes it, and so that the ratio T1/T2 changes
to make the feedback more negative when speech
currents are being received,

With this circuit, the network N3 should pref-
erably be designed substantially to exclude the
speech currents in order that the relay system R
may not be in any danger of being operated di-
rectly by them. A convenient though not essen-
tial arrangement would be to choose the fre-
quency of oscillation so that it lies outside the
band of speech and ringing frequencies. N$
cculd then, for example, be g relatively simple

low rass or high pass filter. |
By a modification of Fig. 2, the variable resist-

ances Tl and T2 are of self heated type, and are

shunted respectively by discriminating networks
MI and M2, the networks NI and N2 shown in
Fig. 2 being removed. T{ and T2 may for ex-
ample be directly heated thermistors: that is,

they may consist of silver sulphide resistance ele-

ments not provided with heating coils, but de-
signed to be heated by the current flowing
through them. TI and T2 might also consist of
cther types of element whose resistance depends
upon the current flowing through them, such as
lamps, and may have a positive or a negative
temperature coefficient of resistance. The net-
works MI and M2 will be two terminal im-
pedances designed to shunt the elements T! and
T2 in a selective manner. All the other elements
will be shown in Fig. 2 and operate in the same
way. Thus if it be assumed, as before, that
single frequency ringing currents are used, then
(the bridge network W having been adjusted to
produce negative feedback initially when no cur-
rents are being received), M1 and M2 might be
designed so that the ringing current passes
through T, but substantially none of it through

T2, thereby making the feedback positive: and so

that the speech currents flow through T2 but
practically none through T making the feedback
more negative; oscillations for operating R being
produczd in the first case but not in the second.

Network N3 as in the case of Fig. 2 should pref-

- frequency ringing system.

10

15

25

2,343,759

erably exclude the speech currents from R to pre-
vent it from being directly operated by the speech
currents. |

The operation of the circuit of Fig. 2 and the

- modification thereof have been explained for.

clearness in terms of a particular case of a line
transmitting ordinary speech and using a single
As in the case of Fig.
1, these circuits are not limited to such a particu-
lar system, but may be designed to discriminate
between two systems of currents comprising
bands of frequency with different energy dis-

tributions DI and D2, by proper design of the

~discriminating networks, according to the prin-

ciples explained above in connection with Fig. 1.
It will also be noted that the oscillations can be
made to affect theé resistances of the elements T'
and T2 of the bridge W, either directly, or
through the heaters, provided that their fre-
quency and the discriminating networks are so
chosen and' designed that a proportion of the
energy of the oscillations is allowed to flow
through one or both thermistors. K

Thus, as in the case of the modification of Mg,
1 in which feedback is provided between the amm-
Dlifiers Al and A2, the oscillations may be made
to affect the bridge so that the feedback tends

- to be made more positive, or less positive, or is
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unaffected. In the first case the circuit may be
made to lock in operation after application of the
ringing currents, and in the second case inter-
mittent operation can be made to occur during
the period of application of the ringing currents.
- Figs. 3 and 4 show the circuits of two preferred
embodiments of the invention according to Figs.
I and 2 respectively, in which corresponding ele-
ments are given the same designations: and as
the operation of such elements has already been
be agaln described
in detail.

In Fig. 3, the amplifier Al comprises a ther-
mionic valve VI provided with input and output
transformers ITI and OTI respectively. Incom-
Ing signals are applied from the line to the input
terminals A, B connected to the primary winding
of the transformer IT!, and the secondary wind-
Ing of the transformer OTI is connected to the
networks NI and N2. The amplifier A2 likewise
comprises & thermionic valve V2 with input and
output transformers IT2 and OT?2 respectively.
The diagonals of the Wheatstone bridge network
are connected respectively to the primary wind-
Ing of the transformer IT2 and to a secondary
winding of OT2. The relay system R is con-
nected to another secondary winding of QT2,

. A condenser C! is shown connected across the

' first mentioned secondary winding of OT2 for

60

the purpose of providing a tuned circuit for fix-

-

ing the oscillation frequency of the valve V2.
Alternatively, ClI could be connected across the

* primary winding of IT2; and any other con-

5

venient arrangement might obviously be used
instead.

Feedback between the valves Vi and V2 for ob-
taining locked or intermittent operation could
be obtained, for example, by providing OT2 and
IT| each with an extra winding and connecting
them together. |

Fig. 4 shows the eircuit of another preferred
embodiment, according to Fig. 2. The amplifier
A comprises a thermionic valve V provided with
input and output transformers IT and OT respec-
tively. Incoming signals are applied from the

line to input terminals A and B connected to the

primary winding of IT. One pair of diagonal ter..
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' to the opposite branches of the bridge network

minals of the Whe‘a.tstone bridge network W is.

connected to the control grid circuit of the valve
V in series with the secondary winding of IT.
The other pair of diagonal terminals is con-
nected to the secondary winding of OT in par-
allel with the input circuits of the networks N,
N2 and N3. Feedback is thus directly obtained
between the plate and grid circuit of the valve.
The circuit operates exactly as explained in con-
nection with Fig. 2. Alternative arrangements
may be obtained by interchanging the positions
of the bridge W and the secondary winding of
the input transformer IT so that the latter is di-
rectly connected to the control grid of the valve
‘and the former is connected to ground; also
the connections between the bridge W .and the
control grid circuit may be made through an ad-
ditional input transformer the secondary wind-
ing of which is connected in series with that of
IT: other like arrangements are clearly possible.
The circuit of Fig. 4 may also be modified in
accordance with the modified arrangement of
Fig. 2 whereby the networks NI and N2 are
omitted, and directly heated thermistors (or
lamps) shunted by impedance networks Ml and
M2 are used, exactly as previously described.
Although the invention has been explained in
terms of specific embodiments, it is not intended
to be limited thereto; and various other arrange-
ments in accordance with the principles ex-
plained will occur to those skilled in the art. -
What is claimed is: - |
1. A selective electric wave receiver compris-

S5

to establish a feedback circuit thereto and a sig-

- nal receiving device connected to the output side
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ing filter networks of unlike frequency outputs,

output connections fronr the respective filter net-
works to the opposite branches of a Wheatstone
bridge network including resistances having neg-
‘ative temperature coefficient of resistance, and
8 signal receiving device connected to the out-
put side of the bridge network and sald receiv-~
ing device being operative when the ratio of
energy of one branch circuit to the other is
greater than a given value. B

9 A selective electric wave receiver compris-
ing filter networks of unlike frequency output,
output connections from the respective filter net-
works to the opposite branches of a Wheatstone
bridge network including thermistor resistances
having negative temperature coefficient of re-
sistance, an amplifier connected to the opposite
branches of the bridge network to establish &
feedback circuit thereto and a signal receiving
device connected to the output side of the ampli-
fier and said receiving device being operative
when-the ratio of energy of one branch circuit
to the other is greater than a given value.

3. A selective electric wave receiver compris-
 ing a plurality of filter devices of unlike frequency
output, output connections from the respective
filter devices to the opposite branches of & Wheat-
stone bridee network including slow acting ther-
mistor resistances having negative temperature
coefficient of resistance, an amplifier connected to
the opposite hranches of the bridge network to
.establish a feedback circuit thereto and a signal
receiving device connected to the output side of
the amrplifier.

4 A selective electric wave receiver comprising
an smplifier, filter networks of unlike frequency
characteristics connected to the output of said
amplifier, output connections from the ;'es_pective
flter networks to the opposite branches of 3
Wheatstone bridge network including thermistor
resistances having negative temperature coeili-
cient of resistance, a second amplifier connected

35

branch circuit to the other

of the second amplifier and sald recelving device
being operative when the ratio of energy of one
is greater than a

given value. | - |
5. A selective electric wave receiver coniprising

an amplifier, filter networks of unlike frequency

output, output connections from the respective
filter networks to the opposite branches of a
Wheatstone bridge network including indirectly
heated thermistor resistances having negative
temperature coefficient of resistance, a second
amplifier connected to the opposite branches of
the bridge network to establish a feedback cir-
cuit thereto and a signal receiving device con-
nected to the output side of the second amplifier
and said receiving device being operative when
the ratio of energy of one branch circuit to the
other is greater than a given value.

6. A selective electric wave receiver compris-
ing an amplifier, filter networks of unlike fre-
quency output connected to the output of the
gmplifier, output connections from the respec-.
tive filter networks to the cpposite branches of
a, Wheatstone bridge network including directly
heated thermistor resistances having negative
temperature coefficient of resistance, an amplifier
connected to the opposite branches of the bridge
network to establish a feedback circuit thereto
and a signal receiving device connected to the
output side of the amplifier and sald receiving
device being operative when the ratio of energy
of one branch circuit to the other is greater
than g given value. | |

7 A selective electric wave receiver comprising

_an amplifier, & pair of filter networks of unlike
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frequency output connected to the output of the
amplifier, s Wheatstone bridge network including
thermistor resistances having negative tempera-
ture coeficient of resistance, output connections
from the respective filter networks to heater coils

of the thermistor resistance, an amplifier con-

nected to the opposite branches of the nefwork
to establish a feedback circuit thereto and sig-
nal receiving device connected to the output side
of the second amplifier. -
8. A selective electric wave receiver comprising
an amplifier, filter networks of unlike frequency

" output connected to the output of the said ampli-

bb

T

fier, a Wheatstone bridge network including ther-
mistor resistances having negative temperature

" coefficient of resistance, output connections from

the respective filter networks to heater coils of
the thermistor resistance, a second amplifier col.
nected to the opposite branches of the bridge net-
work: to establish a feedback circuit thereto, said
second amplifier having frequengy oscillation
range corresponding to the frequency output of
one of the filter networks and a signal receiving
device connected to the output side of the second

~ amplifier and responsive to the operative when

85

the ratio of energy of one branch circuit to the

other is greater than a given value.
0. A selective electric wave receiver comprising

e thermionic valve amplifier having associated in-

- put and output transformers, filter networks of

10

f

unlike frequency output connected to the sec-.
ondary of said output transformer, a Wheatstone
bridge network including thermistor resistances
having negative temperature coefficient of resist-
ance, a second thermionic valve amplifier having
associated therewith input and output trans-.
formers, the latter having its primary winding
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connected in series with the plate eircuit of the
first thermionic valve and having a secondary
winding connected to the first pair of diagonals
of the bridge network and said latter input trans-
former having a primary winding connected to
the input of the receiver and having a secondary
winding connected to the control grid circuit of
said second valve and in series with the second
pair of diagonals of the bridge network, and a
signal receiving device connected to another sec-
ondary of the latter output transformer.

10. A selective electric wave receiver compris-
ing a thermionic valve amplifier having asso-
ciated input and output transformers, filter net-
works of unlike frequency output connected to the
secondary of said output transformer, a Wheat-
stone bridge network including thermistor resist-
ances having negative temperature coeficient of
resistance, a second thermionic valve amplifier
having associated input and output transformers,
connections from the diagonals of the bridge net-
work respectively to the primary of the latter in-
put transformer and to the secondary of the
latter output transformer and a signal receiving
device connected to another secondary of the lat-
ter output transformer.

11. A selective electric wave receiver compris-
Ing a thermionic valve amplifier having associated
input and output transformers, filter networks
of unlike frequency output connected to the sec-
ondary of said output transformer, 8 Wheatstone
bridge network including thermistor resistances
having negative temperature coefMcient of resist-
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ance, a second thermionic valve amplifier having
associated input and output transformers, the Jat-
ter having its primary connected in series with
the plate circuit of the first thermionic valve,
connections from the diagonals of the bridge net-
work respectively to the primary of the latter in-
put transformer and to the secondary of the lat-
ter output transformer and a signal receiving
device connected to another secondary of the lat-

ter output transformer. |
12. A selective electric wave receiver compris-

Ing a thermionic valve smplifier having asso-

ciated input and output transformers, filter net-
works of unlike frequency output connected to
the secondary of said output transformer, a
Wheatstone bridge network including thermistor
resistances having negative temperature coeffi-

-clent of resistance, a second thermionic valve am-

plifier having associated input and output trans-
formers the latter having its primary connected
in series with the plate circuit of the first ther-
mionic valve, and having a secondary winding
connected to the first pair of diagonals of the
bridge network, a condenser shunting the latter
secondary and said latter input transformer hav-
Ing a secondary winding connected to the control
grid circuit of said second valve, connections from
the other diagonals of the bridge network to the
primary of the latter input transformer and a
signal receiving device connected to a secondary

of the latter output transformer.
| FRANK FAIRLEY.

RAYMOND WALSH.
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