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3 Claims.

My invention relates to short-wave radio cir-
cuits of the type used in two-way communication
systems and it has for an cbject to provide an
improved circuit for desensitizing the receiver of
such a system from the high voltages of - ‘the
transmitter.

In signalling systems where a receiver employs
the same antenna as the tra,nsmltter necessary
precaution must be taken to keep the high in-
tensity transmitter radio frequency voltages out
of the recéiver. In such systems, it is customary
to short-circuit the receiver antenna connection
during a transmitting period. In mobile two-way
signalling systems, the transmitter and the re-
ceiver are usually located closely together in a
unitary structure and the proximity of the re-
ceiver to the transmitter permits sufficient signal
from the transmitter to be picked up by the re-
ceiver to overload the receiver. equipment even
though there is no antenna  connected ‘to it.
Particularly in systems where a plurality of loud
speakers or head sets are connected to the equip-
ment and a portion of the transmitted signal is
supplied to these speakers or other receiving’de-
vices in order that the transmitted, as well as re-
ceived, messages may be communicated to all. of
these receivers, it is 1ncreasmg1y difficult, because
- a portion of the receiving equipment is utlhzed for
such communication, to isolate effectively the re-
ceiving equipment from the transmitter voltages.
It is customary in' desensitizing circuits for such

receivers to open the voltage supply or to short- -

circuit the high potential side of a signalling cir-
cuit. The first of these methods causes severe

clicks in the output of the receiver which are par- 3

ticularly annoying in‘this type of communica-
tion circuit. On the other hand, short-circuiting
the high potential side of a racho frequency cir-
cuit causes noise pick-up and sometimes regen-
eration or oscillation due to added switch connec-
tions, producing objectionable noise in the loud
speakers and head sets.” Short-circuiting the
high potential side of an audio circuit produces
similar objectionable disturbances. /

It is an object of my invention, therefore, to
provide a desensitizing circuit for a - receiver of
such equipment which both isolates the receiver
from the antenna and isolates the audio circuits
of the receiver from the radio frequency circuits.

The features of my invention which I believe
to be novel are set forth with particularity in the
appended claims. My invention itself, however,
together with further objects and .advantages
thereof, may best be understood by reference to
the following description taken in connection with
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the accompanying drawing, in which the single
figure of the drawing 111ustrates the features of
my invention. ‘

Referring to the drawmg, the transmltter 4
and the receiver 2 of a signalling system are both
connected to an antenna: 3 for transmitting and
receiving messages., Both the transmitted and-
the received messages are supplied to a plurality -
of utilization means, such as loud speaker 4 and
head sets 5. The loud speaker and head sets 5

.-are directly connected to the output circuit- of
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the receiver 2, which ‘in turn is connected by
means of conductor 6 to the transmitter 1 to
receive :a-sidetone slgnal from: the transmitter
during sending perlods for the purpose of audlt-
ing transmitted messages.

‘The receiver 2 preferably is of the superhetero-
dyne type and comprises the radio frequency and
intermediate frequency stages 19, a final inter-
mediate frequency stage il and the audio fre-
quency stages 12, the output of the audio stages
being supplied directly to the speaker 4 and the
head sets 5. Preferably, both the transmitter 1
and the receiver 2 are completely shielded and-:
are connected only by the conductor i3 supply-
ing ‘signals from antenna '3 to the receiver i0,

-conductor 6 supplying the sidetone signal from

the transmitter to the output circuit of the Te-
ceiver, and conductor 23 supplying groufid po-
tentlal to the cathode of amplifier ll for a- pur—
pose to be explained Iater.

In mobile two-way signalling systems, 1t is de~
sirable to have the apparatus as compact as possi-
ble; hence, it is customary in such apparatus to
mount- the -antenna 3 on'the transmitter § and
to include in the transmitter, at the antenna post,

means for short- -circuiting the connection to the .

receiver 10.. Such a short-circuiting means is in-
dicated in my apparatus by the switch 14 which
in: one position connects the conductor 13 ‘to the
antenna 3 and in its other position connects the
conductor 13 directly to ground, short- cxrcultmg
the input of the radio frequency receiver {0.  Be-
cause of thé proximity of the receiver 2 to the
transmitter I' and the antenna 3, complete shield-
ing of the receiver from radio frequency voltages
is difficult to- obtain, Minute radio ‘frequency

. voltages. introduced’ into the radio frequency
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stages through inductive linking of the conductor
13 are amplified in the radio frequency and in-

termediate frequency stages so that they reach

objectionable magnitudes in the output stages of
the receiver. Thus, in the presence of an antenna
3 radiating signals that have intensities of as
high as 10,000 volts, it has been found that it is
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physwally impossible to preventg the introduction
of these signals into the receiver circuit despite
short-circuiting by the switch 14 and complete
shielding of the receiver. As a result, the trans-
mitted signals appear in the receiver with in-
tensities that overload the receiver circuits.

In order to provide a more effective desensitiz-
ing circuit for the receiver 2, in accordance with
my invention, the radiofrequency circuits of the
receiver 2 are isolated from the audio frequency
circuits of the receiver during transmitting pe-

riods by means of the switch 15 in the cathode

circuit of the final intermediate frequency am-
plifier 1. As shown in the drawing, the circuit
of the cathode {6 comprises the resistor 17 con-
‘nected to ground through conductor 23 and
switch 16 and the by-pass capacitor (8 con-
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15
- ploying a. plurahty of loud speakers and head

nected across resistor 1T and switch-15. * Prefer- - -

ably, the position of the switch 15 is controlled
by relay i9 operated by the sw1tch 20 Ioca,ted

19 m'ay be supplied from any suita,b,l_e source, su.ch
as the battery 21. Likewise, preferably, the re-
lay 19 controls simultaneously: the operation.of
switch {4 for short-circuiting the input to're-

-.geiver 2, switch 15 for 1solat1ng the radio fre-
queney and audio frequency clrcults of receiver
2, and switch 22 for supplying a sidetone signal
from transmitter 1 o the output circuits of Te-
ceiver 2.

The. desensitizing circuit described above thus '

completely isglates the radio frequency and-audio
frequency circuits of receiver 2 by opening the
cathode circuit of the last intermediate frequency
amplifying tube between the bias resistor 17 and
ground. ‘This is a circuit for unidirectional cur-
rents of very small value and of low potential.
“When the switch 15 is open, anode current can-
not flow -through amplifier {1 and signals, con-
~sequently, cannot be transferred to the -audio
stages 12.- As a result, the receiver output circuit
is' made completely insensitive to transmitter
_ signals impressed on the preceding stages of the
Teceiver.,
_translating circuit through receiver 2 be made'in
" ‘the final stage of radio frequency circuits.
Should the cathode circuit:.of some previous stage
be interrupted, due to thé presence of the intense
signals of the transmitter [ and their linkage
with the tuned circuits of subsequent stages of
radio frequency amplification, a-certain amount
.of - transmitter ‘signal is picked up in the subse-
quent stages and, after amplifieation, introduced
into the detector and audio stages 12.

Further in accordance with my invention, ca-
pacitor 18 is made sufficiently large to prevent
quick variation of the voltage of catliode 16 with
respect to ground when switch 15 is opened. and
closed. - Thus, the time:constant of the circuit
comprising resistor- 11 and eapacitor 18 is suf-
'.ﬁclently large that no noticeable disturbances
operation of .svvltcb 15, In this manner, all ob-
jectionable clicks and similar disturbances are
eliminated. I is desirable, moreover, that cath-

It is desirable that interruption of the :
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18 permanently connected to ground If cath-
ode 16 is isolated from ground during perlods of
operation of the transmitter i, the cathode floats
at an indeterminate radio frequency potential

‘and, in the presence of strong signals produced

by the preceding stages of the receiver, amplifier
{1 acts to transmit a certain amount of signal

to the subseguent stages, introducing distortions
‘which interfere with-the sidetone signal being

supplied directly from the transmitter.
It will thus be seen that my invention provides

“an improved desensitizing circuit for the receiv-

ing apparatus of a two-way signalling systenr
which is particularly adapted to overcome the
difficulties. encountered in mobile systems em-

sets.

‘While I have shown a particular embodiment .

of my invention, it will of course be understood
that T do not wish to be limited thereto since
variots medifications may be-made, and' I con-
template by the appended 'claims to cover any
such modifications as fall within the true splrlt'
and scope of my invention. .

What I claim as new and desire to secure by
Letters Patent of the United States is: )

1. In a signalling system comprising a trans-
mitter and a receiver both connected to a. single

“antenna, said receiver including a final stage
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ode 18. be maintamed at ground potential for ’

‘high frequency. amplifier, an audio {requency
circuit, and a plurality of utilization means con-

nected to said circuit, means for connecting said

utilization means to said transmitter for audit-

ing transmitted signals, and means for desensi~
tizing said receiver during operation of said
transmitter, said desénsitizing means comprising
means for disconnecting said receiver from said
antenna, and means for isolating said amphﬁer
from said_circuit.

2. Tn combination, a signalling system com-
prising a transmitter and a receiver both con-

" nected to a single antenna, said receiver includ-

ing a high frequency circuit, an audio frequency
cireuit, and a plurality of utilization means con- ,
nected to said audio circuit, means for connect-
ing said wutilization means to said transmitter for
auditing transmitted signals, and means for de-
sensitizing said receiver during operation of said :
transmitter, said desensitizing means comprising
means for disconnecting said receiver from said
antenna, and means for isolating said high fre-
quency circuit from said audio frequency circuit.

3. In combination, a signalling system com~
prising a transmitter and a receiver both con-
nected to a single antenna, said receiver includ-
ing a final stage high frequency amplifier having

g cathode, and means for desensitizing said re-

ceiver during energization ‘of said transmitter,
said desensitizing means comprising a -resistor
and a switch connected in series between said
cathode and a point of fixed potential, a capaci-
tor connected in shunt thereto between "said
cathode and said point of fixed potential, and
means for opening said switch when said trans-
mitter is energized said resistance and capacitor

~prevent the occurrence of obJectlonable noise.
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