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; 14 Clalms
This' invention relates to ‘radio 51gna11ng ap-

baratus generally. "More particularly this  in- -

vention relates to a ‘control circiiit adapted for

use in-a radio receiver for controlling a trans- "

mitter or other apparatus in accordance with

- carrier waves through stat1c and varlous forms :

of interference."

This application is a division of my apphca{
tion, Serial No, 311,233, filed December.28;.1939,""

for Two way radio communication systems now

‘Patent No. 2,292,222,

An object of my invention is to prov1de a3 cir-. "

cuit arrangement adapted to be connected to
one of the last stages or to the'last stage of a
superheterodyne receiver for the purpose of de-

transritter having. two receivers Whlch are m-
terlocked so that the first one receiving a signal ,
selectively causes”the transm1tter to. radiate.a

-desired wave length, and Fig, 2 shows g detalled

circuit dlagram of - the receiving . circuit of my .

‘invention including ‘the’ _control unit.

The ‘system’ which I provide for separatmg )
interference from. carrier. for ‘control purposes:
involves the balancmg of its interference against
interference, which' balance  is destroyed when
the carrier is received. ‘ :

Referring to the: drawings in detaﬂ and par-

: tlcularly to Fig. 1, when receiver. 29 veceives a
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veloping a control potential that varies in ampli- |
tude a fixed amount despite ‘wide varlatlons in’.

amplitude of the received carrier.
Ancther object of this 1nvent10n is to ‘provide

a cireuit network ‘that responds to weak carrier.

20

waves having ‘low amphtude substant1ally the ..
same in the presence of a large amount of noise. .
as it does when only a, small amount of noise ..

is preserit.

in-'controlling the operation of..a fransmitter ..
which may be a relay transmitter, at some; Te- .

mote point.

In order. that the transmltter at: .
any station shall not be put into _operation by
static or: by electncal d1sturbances of & man-..

made variety such as ignition, commutafor noise” :

ete. ‘nor by ' periodic" variations of these ‘types

of disturbances; .and shall be controlled. only- by, -

the first. receiver at. the station .that responds o

to a continuous carrier wave, I. utilize g novel

circuit. network ‘to provide .a control-potentlal- ‘

that varies in amplitude a fixed amount desplte‘

wide variations in amplitude of the said carrier

. wave and which responds o weak carrier Waves';‘ :
or ‘carrier waves ‘having low amplitude substan-;

40

tially the same in the presence of a large amount.. .
of ‘interference .as ‘it does ‘when only a- smal]‘ .

amount is present.

Furthermore, the‘co‘nnectmns are’ such thatzsn

the rate of change of control potential is a func-

“tion of the amplitude of the incoming. signal, .

being slower for a weak 51gna1 than for a strong-

one,
Other ‘and further obJects and features of this

message sent.out on a channel A, to which it is

“tuned it provides at leads 42 a control voltage -
change ‘as hereinafter -described. | The Voltageﬂ g

change, -applied to control unit 40, shown in'de~
tail in Fig. 2, ‘energizes the coil of relay 50, caus=. .
ing contacts 48’ to close: Snmlarly, contacts 49
of relay 51, are closed ‘when'a signal is received
by receiver 31 on a second channel which will

. be referred to as ‘channel C. The coil of selector

relay 52, is energized by voltage from the sec-

This invention is partlcularly adapted for e 25‘17‘01’1(1341‘3’ of transformer 91 when contacts 48 are.

. closed. due to a’'signal bemg received on receiver

29, only .when the selector switch 158 is set in. . -~

“auto” position and only if ¥elay 53 is not ener- ‘
gized and contacts 81 are closed. . Similarly, the

¢ coil of selector relay 53 is energlzed when con- .

tacts 49 are closed by a signal in receiver 31, only .
if: relay 92 has not. been previously enrergized ;
which would open contacts 58.  Thus, it will'be

.seen that if relay 52 is already closed by a signal

siin receiver 29, it will remain so. 4s long 'as the.

signal persists, even though a signal is received’
on receiver 31 :during this period, because.even
though - contacts: 48 close, the.coil of 53 cannot
be energized,: since. contacts 58 of relay 52 are

Jopen. At the end of the message, when receiver

29 no longer receives the signal, contacts 48; will
open and relay 52 1s de-energized. |
Similarly, when ‘9 signal -is- received by re-

" ceiver 8 on channel C, contacts 49 of relay §i
“close and energize the coil of selector relay 53, -

provided. relay 52 is not energized and its con-:
tacts 58 remain closed. . By this means, a signal .
in receiver 28 is caused to energize relay 52 pro- "

~¥ided a signal in receiver 31 has not previously.

the art to which this invention relates from the . -

following speclﬁcatlon claims and drawings. .In

the . drawings, briefly, Fig. 1 illustrates a sche-'

matic diagram of an apphcatlon :0f ‘the pos1t1ve

response control unit of my 1nvent10n to a relay

'1nvent10n will be apparent to those. skilled .in “50‘:

energized relay 53. Conversely a signal accepted.
by receiver 31, will efiergize relay 53 provided
a -signal from: receiver- 29 has not previously
énergized relay 52. By this means, either re-

-ceiver. retains control of its selector relay 52 or’

‘53 even’ though a message is rece1ved on ‘the




2 2,379,799

other . receiver durmg the interval of reception
of the first received message.

Transmitter 33 is kept in the stand-by position
by power supplied it via leads 196 and 181. When
contacts 59, of relay 52 are closed by a sigunal in
receiver 29, or when contacts 82 of relay 983 are
closed by a signal in receiver 3, the circuit is
closed to the ceil of relay 58, which in turn .closes
contacts 92 anhd thru lead 102 applies power to put
transmitter 33 on the air. In the sub-station

when it is desirable to cause the station trans-- -

mitter 83 to radiate on a different .channel B
when a signal is being received on channel A -to

- which receiver 28 is tuned, and to radiate on an- -

. other channel D when a signal is reeeived en
" channel C to which receiver 31 is tuned, con-

tacts 5T of relay 52 and contacts 88 of relay 83 .

are made to operate frequency changing relays
within the transmitter 33 thru leads 98 and 99.

* These frequency changes can be made by various-

well known means such as by the energizing of

a relay whose contacts act to add capacity to.-

the various tuned crrcmts and to connect a fre-
quency control unit sych as a qua,rtz crystal.
Thus thruy contacts 51 of relay 52, a signal on a
receiver 28 vv11;1 cause. transmitter 33 to radiate
on a .certain desired channel, and.a signal frem
receiver 31, thru contacts 80 of relay 53, will cause
it to rad;xate on a second selected channel
Furthermore because of the inferlocking ac-
tion explained above, control of the transmitter
frequency cannot be obfained by a signal com-
ing into. one receiver as long as the other re-
ceiver is a,ctlve
In the central station where the transmitter is
caused to radiate on a single channel when either
receiver is active, the freguency selectlng con-
ta.cts 51 of relay 52 and 88 of relay 53 are eh‘zm—
‘na,ted and the system functions in the same man-

ner except that the trans,mltter frequency re=-

mains constant

The selector sw1tch 158 is provided so that

automatrc control of the transmitter by the re-

ceivers 29 and 31 can be broken in which case -

the contact of the switch is in the off position,
'This prevents voltage from. transformer 81 from

reaching coils of relays 52 and 53 vig, contacts 48
and 49 of relays 50 and 5. Se_lector switch 158

also permits manual choice of transmitter chan-
‘nel, s¢ that the operator at any station can send
a message via microphone 55 and transmitter

33 on either channel. By tracing the circuit from,

the secondary of transformer ${ thruy.selector

switch 158 when in position | and thence thru
conta,cts 83 of the hook” switch 56 and thru con-
tacts 81 of 1e1ay 53 it will be found that the coil

~of rel@y 52 is en,erelzed thus putiing tra,nsmltte_r
33 on the air on the same channel which would
be selected by, a signal in receiver 29.

Sumlarly, When ‘manual selector switch 158 is
in position 2, rela.y 53 is-energized and transmitter
33 is put on the air-on the same channel which
a signal in receiver 31 would-cause it to radiate.
Contacts 83 and 84 of hook switch.86 are.closed
only when the microphone is removed:- from its

'cradle and. since the closure of these contacts.
completes the:cireuit from positions | and 2. of
the. manual selector switch. to relays 52 and- 53,
the motion of removing the microphone from its
hock or. cradle puts, the transmitter on the air
ion the channel selected by switch {58,

The audio outpub- from. receivers 29-and. 3
passes-via-leads. 41 and 45 thru hook switch con-.
tacts 85 and 86 which are.closed, when the micro-
phone is in its cradle, to.loudspeakers.89 and 99.

thru volume controlling T-pads 87 and 88, The
audio signal from each receiver is also applied to
the transmitter thru the volume controlling pads
93 and 94 via leads 85 and 87 where they are am-

g Dblified and modulate the carrier wave of the
transmitter.

Since the removal of rmcrophone 55 from its
cradle on hook switch 8§ opens contacts 85 and
86, the audio output from both receivers is dis-

10 connected from transmitter 33 during the time

that it is being modulated by the local iicro-

phone 85. Alsp the loudspeakers are disconnected

by the opening of contacts 85 and 86 in order to

eliminate oscillation which might be set up by

15 feedback and te eliminate annoyance to the op-
erator when he is transmitting the message via
.microphone §5.

‘The control units 40 and 44 shown in Fig. 1 in

block diagram form are illustrated in detail in
20 Fig. 2.  The anode of the diode portion of the in-

itial combination diode-triode 6R7 tube 202 con-

veniently is connected to one side .of the last in~

termediate frequency transformer 78 in the re-

ceiver 29 or 34 (Fig. 1) by way of a blocklng con- .
o5 .denser T1.

Specifically, although other types. of tubes may
be used, I prefer for compactness to utilize:a com- -
bina,tion diode-triode; a second diode; and-a final
amplifier connected-in a. rectifying and amplify-

80 ing arrangement to supply a potential change for

control purposes when & carrier is received, said
connections. supplying substantially no potential
change from received interference.  Thus I pre-
fer to. utilize in this control unit 40 a combination
35 diode-triode 202 of the 6R7 type, a double diode.:
203 .of the 6H6 type, and g final triode 285 of the
6F5 type-connected in a rectifying and amplify-
ing arrangement. to supply- a control-potential
and to cancel the efiect of received interference.
40 ‘These type. designations are in current commer-
cial general use in the industry. The anode of
the diode portion. of the first combination diode-.
triode tube 202, the 6R7, is connected conductively
to the cathode thereof through two resistors. 8.
48 and 61, the Junction point.of which is conneeted
through 7 capacitor 62.to.the grid of the triode
portion. A resistor 63 connected at one end to
the grid of the triode portion. of the tube 202 and
at the’ other end to a suitable source of negative
) - potential, provides the proper grid bias for ampli-. -
fication. 'The primary winding 64 of an outpus.
transformer “is. connected to the anode of. the.
triode portion of tube 202, “The secondary wind-.
ing 65 of the output transformer is connected by -
88 means of a potentiometer slider 66 in series with
a resistor 67 to a first one of ‘the anode-cathode.
paths of the double diode 6H6 tube 203, the other
second anode and. cathode of which are inter-
connected through an output resistor 68 which
80 constitutes part: of the input impedance of the
6F5 triode 205 which acts as an amplifier and
‘control tube, and is the final triode of the control
unit. The latter tube is provided with an.output
resistor 69 across which the control potential
65 appears when the system is in operation. .
Because of the connections enumerated, inter- ‘.
mediate frequency energy produced by the incom-. .
ing-carrier as well ag by received interference, is
impressed upon and rectified by the diode portlon
70 of the 6R7 tube 202 and unidirectional potentials. -
representative thereof appear across. the resistor
61 adjacent the cathode of the said diode portion,.
the remaining resistor €8. acting to complete a
conductlve path for the unidirectional current to.
I8 the anode, Received  interference, therefore,
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produces a- umdlrectmnal potent1a1 across the

resistor’ 61 connected to the cathode which poten- -

. diode portion of the 6R7 tube 202 is mcreased i
‘ although the potential ‘across the’ output resistor’ -

~tial vanes with the strength of the' recelved inter~ "

ference

audio components of the interference, " These

Supemmposed on . this' potential are the'

components are impressed upon-the grid of the '
triode portion of the tube throUgh'the capacitor

62 connected to the Junctlon pomt between the.

two resistors’60, 61.
These components therefore ‘are a.mphﬁed by
' the triode portion and appear as potentlals across
the primary: wmdmg 64 of the output. trans-

- former, which has such characteristics that- only :

interference components’ above a frequency which'

has"a - negligible' amount of enérgy. from audio

modulation are impressed upon the next tube 203,

15

- the 6H6 double diode. This tube actmg a8 ‘s recs
tifier supplies through its first diode portion; uni=:,

. directional potentlal across the resistor 67:con-

nected in series with it from'the potentiometer 66

20

which is in turn' connected across the secondary’

winding 65 of the transformer.

selected interfereénce above the cut-off frequency

of ‘the output transformer,'may be' made equal to
that appearing across the resistor 81 directly con--

nected to the cathode of the initial 6R7 tube 282.

By adjusting the
: potentiometer 66, “this . unidirectional ‘potentisl’
across resistor §7 ‘obtained by rectification of the:

25

potential across ‘‘the output re51stor 8 of the“i“

. BT connected to:the secondary 65 of the trans- i
‘former remains practically the sane, or may even'-
‘decrease’ somewhat if the A. V. C. actmn of ithe

receiver reduces-its sensitivity and, consequently, -

-the amount. of 1nterference present at audio. fre- i
¢ . guency. ‘The.constants: of- the 'c¢ircuits are 'so"
10

chosen that 4 weak sighal with carrier impresses
sufficient negative voltage on' the grid of the 6F5
tube 205 to completely block the said. tibe 205, )
with consequent disappearance of potentialacross
the output resistor 69 connected to.the anode
thereof. Because of the previously mentioned !
selective action of the coupling transformer 64,
65, audio. modulation “of the carrier; appearing
across the diode load resistor 61: connected to: the
cathode of the 6R7. tube 202, has no effect on the::
potential appearing. across:the -output or:load: '
resistor 67 of the first portion of the 6HS ‘double

.- diode 208 which is connected between the second-«
.. ary .85 of the transformer and the cathodle of the s

first diode portion of the'tube 203, o ‘ :
The terminal of the load res1stor 61 in the clr- :

_cuitof the: ﬁrst diode: portlon of :tube 203, :con-=: - -

nected to the secondary winding 65 of the. trans- o

o former, is-connected: to. the: Junctmn ‘point: besris

It ‘has been ‘found by ‘experiment that.the f

energy distribution in interference ‘of Mmost types
-1s spread over . such "5 wide frequency speetrum

30

that ‘the potentials appearing -across the-load .
resistors 61 and 67 of the BRT tube 202 ‘and. the -
6H6 double diode 203 remain nearly alike in mag- "

nitude ‘even theough the interference level varies
over g wide range of amplitudes. "

The potentials appearing ‘across. the said t\to
resistors 61 and 6T are applied in series-opposition

'35

- purposes:

tween the output or load resistors. 60, 61,.0f the

‘diode portion of the tube 202 through an isolating: . i
“resistor 210 having.a resistance of the order of ' . ;

‘500,000 ohms, ‘said  resistor being for stablhzmg‘
The circuit thus far deseribed prevents. -
received interference and variations of received

“interference . either of steady or: transient. type -

from materially influencing the potential.appear--
ing across the output: resistor.69 of ‘the 6F5 tube

205 but permits changes: therein’ in ‘response  to..

to the grid of the 6F5 control tube 205 through a

time delay circuit consisting of a résistor 68 con-

40.

nected to the grid of the 6F5 control tube 205 and
a. capacitor 72 connected between -its grid- and:
.. relays hereinafter to be:referred to.

cathode.

The.second “diode sectlon of the 6HS6.

double: diode 283 is connected across. the. delay -

resistor 68 and: functlons as W1ll be further‘

explained.
In’ normal operatlon Wlth 1nterference present

“but no . carrier, the grid “of ‘the 6F5: tube 205 is.-

adjusted at or near Zero potential by adjusting a

potentiometer; 61a, the resistor element of which : 80

is included:in the connection’ from the negative

terminal - of . the source : of ‘plate ' potential: to ;

ground, and thé slider. 615 of which is connected
to the cathode of the 6R7 tube 202 and therefore
to the grid of ‘the 6F5 tube 205 through the series
resistors 61, 67, 68, of the diodes. ''In such event;

the potent1a.ls across the output resistor 61 of:the -

diode portion of the 6R7 tube 282 and dcross the
output. resistor. 87 of: the:first mentioned diode

portion of tube 203 which is connected to: the

secondary 65 of the coupling: transformer; remain
. equal and opbosite :and cancel over wide varia-

tiong of interference and do not materially affect
the potentials-of the grid of 6F5 tube.205.. Under -

these conditions, space .current flows. in the 6F5

control -tube :205, and unidirectional  potential

appears across the ocutput.resistor 69 connected to
the anode.
a magnitude of the order: of 20,000 chms and-the
potential appea,mng across it is- of the order of
10 volts. -

carrier-waves only. . Even weak signals; if con-
tinuous; provide a sufficierit-change in.potential- -
across the output resistor 69 of the 6F5 tube:205.to -,
enable the. operation of the transmitter: control :

- In'some. instances. it is desirable, partlcularly b
when there are several receiver-controlled ‘trans- -

mitters-in one network which may automatically: i
relay signals from mobile or fixed stations.to one::
central point,. that the delay in. actuating -the;:
transmitter: be-longer, 'the  weaker" the :signal.:
For-that purpose the grid. of the 6F5 tube 205-is .
by-passed’ to the cathode ‘thereof by.ithe large :
condenser 12 hereinabove referred to, which con-:"
denser receives its charge through the resistor: 68 .
shunted by the second diode port1on of thew 6H6
tube 203; ‘ i
“The- grid of the 6F5 tube 205 achleves the nega,-
tive potential applied to.the said resistor 68 only::

after. the: ‘¢essation of charging current to the by~

60"

pass condenser 12." The 6F5: tube 205 therefore;. o
requires a longer time to block and the ‘control”
‘potential across the output resistor:69 thereof is::

reduced to zero only. after a predetermmed delay

65

In practice the outpitt resistor 69 has

70.

Changes in 1nterference level have no effect on“‘

this -output - potential because of ;the balance of.

the potentials appearing across the 6RT7. and 5Ho‘ :

* diodes or tubes:202 and 203

When a carner wave is recelved horwever the‘

The second diode element ‘of tube 203 shuntmg

. the res1st01 68 which is connected to the grld of: y
“the: 6F5 control tube 285, offers infinité ot very”

h1gh fesistance to applied: potent1als of one polar- gt

ity because of its unilateral conduct1v1ty, 'and ‘ac. 0 ‘

cordingly it does not effectively shunt the res1stor

.68 feeding the grid of tube 205, when potential'is i
‘applied, "When potential is removed because. ofj o

the cessation of a carrier signal, the said second ;

diode portion of tube 203 so rapidly conducts away-.. - e
.the, charge acqilired by the by-bass. condenser‘TZ e

that while"time delay is provided, upon .the: ap-.. 3
p11ca.t10n of a signal; but little or no dela.y results i
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when the signal ceases. The primary purpose of

having a.double diode 203 with this second diode -
portion across resistor 68, instead of a single diode: -

like the first portion thereof 1s to thus fac111tate :

thisdelay action.

In actual use the potential appearing across the ;
output resistor 69 of the 6F5 tube: 285, is alse uti- -

lizedte provide blocking grid bias for the first au-
dio-frequency amplifier tube in the receiver itself
whenno carrier freguency signal is being received.

A “silent standby” unaffected by interference or-

interference variations and which maintaing:sub-

. stantially the full sensitivity of the receiver even
with' large amounts of. interference present, is':
thus provided, and the receiver is quiet except:

when g carrier  wave is-being received. This
method of providing “silent standby” and con-
' trol potentials, offers great advantages in con-
trast to systems
above described interference neutralizing scheme.

In silent standby systems heretofore employed,
- in' the common:types where the 6F5 tube 209 or
similar tube is blocked by rectified intermediate

frequency energy, interference as well as carrier

block the tube and the system must be adjusted
so-that. the maximum interference which occurs
at any location will hot block the 6F5 tube 205.

Underthese conditions; a catrier signal of greater

‘amplitude than the maximum interference ever
encountered, is necessary to provide control ahd

putthe receiver in operation. Thus in these prior -

systems the effective sensitivity of the receiver is

greatly reduced, whereas i my system, the maxi=-

mum'Sen's‘it‘iVity'can be substantially maintained,
a very desirable feature especially where it is used
to-receive mobile stations.

in common’ use because of the-

10
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Plate current-from this contrelling or blockmg
section of the dual triode .206¢; 206b; increases.
from zero to 10 or-15 nulhamperes when 2 .signal::
is received, and reliable rugged relays can be. used,

.thus eliminating thie uncertainity attendant upon -

relays of the more sensitive types that are usually
used:in similar-situations. :

Because the. entire network connected to the :
relay is above ground potential by reason of the :

fact that:the lower terminal of.the output re-

sistor 69 of the 6F5. tube 205 is connected to the:
positive terminal: of the plate potential source,
a small separate tube rectifier 19.is utilized. for.

" supplying ' anode potential -to. the .6F8G dual

15

20

25

20

‘35

‘As 'hereinbefore mentioned; in ‘my: circuit, at -

each station except the mobile stations, there are

a plurality-of receivers each of which is adapted -

to cornitrol a single transmitter for the purpose
of relaying an incoming message. To thatend the

potential appearing across the output resistor 69 -

of the 6F5 tube 285, is utilized. - The said poten-
tial ‘isua;pplied to the grid of one section of a dual
triode 206¢, 2060, such as the type 678G, said grid

being connected to the cathode of the same tube

by way of a by-pass condenser 73. The constants
of the resistor 74 and the by-pass condenser 713 are
such: that no appreciable time delay is introduced
thereby and: the connecting resistor 74 is made

- sufficiently large to prevent shunting of the out-:

put resistor 68 of the 6F5 tube 205. ' The capacitor

13! connected: between the grid and the cathode of .

the above controlling section of the 6F8G tube
206a, 206b, is used merely for stabilizing purposes.

The potential on the grid of the controlling
tridde: :section “of ‘the 6F8G tube  206a, 206,

40

45

55

changes from its steady value of approximately.10 .

volts:negative to approximately zero:volts inde-:

pendently of the strength of the received signal,
because-even a weak signal with carrier completely
blocks the grid of the 6F5 control tube 285, The
‘action: of the network therefore is of the “on and

60

‘triode 206a, 2065,  The second section of the

6F8G dual triode 206a, 206b, is used as & regu- -
lator: tube to keep the potential supplied. by the -
rectifier substantially constant whether the con-
trolling: section.is drawing current or not. : To
accomplish -this, a resistor 16 is connected be-.
tween. the common cathode terminal of the
6F8G dual triode 206a, 2060, and. the grid of the
second triode section:ef this tube, through which

resistor 18 the current: supplied by the separate

rectifier. returns.to. the said.common  cathode.
‘When - the -current through the - controlling or
blocking 'section-of the dual triode 286q, 28605, is
high, the grid of the regulating section becomes

‘more negative, thus reducing the current through

said- regulating - triode. = Conversely, -when the '
current in the controlling section is reduced.-to--
zero by an incoming signal, the grid of the regu-
lating section becomes:-less negative, and more-
plate current flows - in said regulating ‘section:
Thus the potential from the rectifier source, ap-
plied to the blocking or contrelling section.-of
the 6F8G dual :triode 208a, 206b, can be kept
substantially constant whether current flows -
through- this'section. or not,

The action of the system, therefore; is- tO pro-
vide approximately uniform: current through the
relay {80, when in the “on” condition, and -sub-

stantially’ constant voltage  from theé separate'

rectifier.
‘The rélay 150, of course; may "be provided with

‘as many contacts as are desirable for the pur-

pose of changing' the transmitter from- :the
“standby”’ condition to the active condition, as
well as’ for . the purpese of changing the trans- -
mitter frequency by actuating other relays which
in turn change the tuning of the various clrcults
ang select the desired crystal.

However, in the préferred arrangement I use
a single pair of ‘contacts on the controlling re- |

lay 150 in the plate circuit’ of the 6F8G double

triode 206a, 206D, to actuate other relays which
perform the various tumng and selective actions ‘
as illustrated in Fig. 1. :
Although'T have shown merely a schematic of
a portion of a police radio system constructéed
and arranged according to' my invention and

~have described certain specific features thereof;

off’’ type, one:triode of the 6F8G tube 285a, 206D, -

being-.completely blocked as in the case of no sig-

nal; or havmg zero grid potential when a signal

- with.carrier is received.-

i

A relay winding 150 is 1ncluded in the output

~ element of the controlling or blocking triode sec-

tion of the 6F8G tube 2084, 206b, which is devoid.
of  current when no signal is being réceived but:

which actuates its contacts when. a.carrier wave
comes in and actuates a relay transmitter, corre-
sponding to the action of relay 50 or relay 51 in
théarrangement of Fig. 1.
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it will be apparent to those skilled in the art
that many modifications niay be possible. My
invention, therefore, is ot to be limited except -
insofar as is necessitated by prior art and the
spirit’ of the appended claims.

What I claim is as follows: :

1. In g radio receiver, a therrmionic tube hav- .
ing input. and output ‘circuits; the input circuit
comprising a resistor and capacitor network, the
output circuit being constituted by a resistor, a
pair. of rectifier -devices for deriving two poten-
tials each substantially proportional to received .
interference, connections for impressing the:
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. said potentials in. opposing balanced relation‘
-across said input circuit-to provide substantially

-:zero grid-potential: independent of interference- .
- :level,.and meahs connected to one-of said recti- . -
. fier-devices for controlling the potential: derived
- therefrom to impress a blocking potential across
- said input ' circuit upon reception of ‘a carrier-..

- wave, : ‘ SRy :
.. 2. In-g radio receiver, an auxiliary thermionic
system which is substantially without effect on
ithe normal receiver characteristics in normal re-

eeption; said .auxiliary system comprising a first

-rectifying device which' is adapted to rectify any :
‘part.of-the energy received, means for amplify-
.-ing.and selecting. a desired. portion of said re-.
ceived - energy of determined frequency char-"

5

 interval whose length is an inverse function of the

t-strength of said carrier signal. -

/6. A control unit according t6 claim'3, and an
output.circuit controlling arrangément connected

b0 the ‘output circuit of said control tube and hav-

» ing.output terminals to which energy is selectively

10

~applied according to whether voltage is applied
to the output circuit of said control tube, said cir-
cuig COntrolling arrangement. comprising means
for maintaining constant the output: voltage of -

-said leircuit ‘controlling arrangement’ under vars-

lousconditions of operation,: i . I
1. In & radio receiver, an auxiliary thermionic

amplifying tube having input and outpub circuits,

18

..acteristics, & second rectifying device adapted.. .

- to rectify said desired portion, a’thermionic am-
- plifying tube having an input circuit and an out-
.put control circuit, and connhections for impress~

' 8aid rectifying: devices across the input’ circuit
.of sald thermionic amplifying tube, said rectify-
.ing: devices, ‘and connections. being ' so- adjusted
‘that . the ‘output of said rectifying devices pro-:
vides on said:input circuit of said amplifying
-‘tube substantially zero. potential with no-carrier
signal applied and without response to interfer-
ence: being - received, . and- further provides. a

blocking . potential . across’ said. input ecircuit of:

~ said-tube upon reception of a carrier wave.
4.8, In' g carrier-signal-responsive,‘interference-_‘

~.non-responsive, control unit for a radio receiver,

means for deriving & portion of the signal trav-

~ersing said receiver including carrier components:: 35
and -interference ‘components, first: rectifying -

: ‘ 20
ing . in opposed relationship. the output of both

25

said.input: circuit coraprising a; conducting 'path
to ‘the:grid of. said ~tube; said‘output. circuit
comprising ‘an “impedarce; element,” means’ coms
prising ‘circuit -elements and:frequency. disciim-
inating:means-and gz pair of individual rectifying -
-means’ connected for deriving. from the main sig-
“‘nal chgnnel of said receiver two-potentials gach

substantially . proportional to - received interfer- .

ence, connecting means connected for impressing
- Sald-derived potentials in opposing balanced re- -
lation ‘across said input circuit to provide there-
across:substantially zero grig biasing -potential
due’to interference’ independent. of. ‘the: inter<
ference level, output controlimeans which biocks

- When. a-certain’ potential-is apphed thereto, and

30

-mmeans comprising an output impedance element

for rectifying said derived portion,” amplifying.
means for -amplifying the so .rectified derived
portion, - frequency. selective ‘'means for trans-:
ferring sald so rectified derived portion. and
. adapted to suppress audio frequencies, adjustable
voltage .divider means connected for adjustably.
delivering & ‘desired- portion’ of the voltage out-
" put.of:said transferring means, second rectifying-
means comprising an’ output impedance: element
connected for rectifying the voltage so delivered
by said adjustable voltage divider means, a con-

trol tube having an input-circuit and an. output -
circuit, -and a. connectioni to the input cireuit’ 50
“outputcontrol

~of said:control tube comprising saig output im-

- bedance elements of said first and second rectify-

. -Sald input. circuit: comp?

40
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control: circuit means connected to said output
' circuit and connected to impress a blocking po- -
tential upon said output control Means Wwhen 1o’
carrier frequency sighai eliergy is réceived oy saig’ i
« Tecelver, and .to remove. said 10CKiilg: pdteniial
when carrier-frequency signal €nergy is recéived.
8. In g radio:receiver, an.suxiliary thermionic
amplifying tube having input and outpit circuits,
rising-'a. conducting ‘path
- to. the grid of said tube, said output circuit com-
brising an:impedance element; means comprising
“eireuit : elements :and - frequency’ discriminating
+means and a pair of individual rectifying means
.eonnected - for. deriving ‘from the  mairn - signal
- channel of said receiver two potentials each sub-
stantially .proportional “to recelved. interference,
- connecting meang . connected for impressing said
- derived: potentials in.opposing balanced relation

‘across said input-circuit t0 ‘provide thereacross

ing means, said output impedance elements being

connected. serially in said. connection ‘and being

" poled to oppose each other; whereby said voltage: .

[divider means may' be adjusted  when interfer-
‘ence without carrier is received so. that substan-

- .-#ially no.voltage is then applied to the input cir-

cuit of said control tube. .

. 4. A control unit according to ci
connection from the output cireuit of said-con-

- trol tube to. an.electronic element in the main
sighal path of said. receiver on the output side

. thereof with respect to the point of deriving said
- derived portion, said control unit and said ¢on-
~ nection” and " said electronic element . being" ar-
ranged to render said electronic element

- tive when no carrier is being received, ‘
5. A control unit according to claim-3, the con-
nection from said: input ecircuit of sald control
tube to ‘said output impedance element of. said
second rectifying means comprising electrical
time delay means adapted to delay the applica-
'tion of energy to the inpuf circuit of .said con-
trol tube when g carrier signal is received for an

alm 3, and agg, -
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- Substantially. ‘zero grid’ biasing ‘potential “due’to

Interférence independent of the interference level,
means which blocks when ‘g cer-.
“tain.potential is applied thereto, and cotitro] cir-
cuit means connected to said ‘output circuit and
connected o impress ‘a blocking: potential -Upon -
sald output control means when no carrier fre- .
- Quency signal energy-is received by said'receiver, .

and to'remove said blocking potential when car-

- rier:frequency signal energy is received; said out-
Sput: control means comprising - time delay means
for making the delay in response of said oubput
~control means” the ‘greater, the weaker the re-
ceived-signak . ooonll T e R
~ 9.:In a-radio Teceiver comprising an audio~
frequency portion, an’ auxiliary thermionic am-" =
plifying tube having input and output -circuits,
said input circuit comprising a conducting path -
to.the grid of said ‘tube, sald output circuit com-
prising an impedance element, means comprising -
circuit .elements and . frequency. diScriminating :
‘Ineans and 2 pair of individual rectifying means -
connected for .deriving from the main signal
.channel of said receiver two potentials each sub. .
stantially ‘proportional to received interference,
connecting means ‘connected for impressing said
derived potentials in opposing balanced: relation




‘across. said input circuit. to. provide. thereacross
substantially zero grid biasing potential due.to

- interference independent of theinterference.level,

and control circuit means.connected to-said out-

-.pub_circuit and connected to.impress.a blocking

potential across said audio-frequency. portion

_when. no carrier frequency signal energy is: re-
. ceived. by said receiver, and to remove said block~
“ing potential when carrier frequency 51gnal en-
‘exgy.is received.

10..In a radio recelver havmg an audlo-fre-
quency portion, an auxiliary thermionic amplify-
ing tube having input and output.circuits, said in-

_put: circuit comprising a.conducting path to. the
- grid-of said tube, said output. circuit- comprising::

a resistor, means including a pair of rectifying

. devices for deriving from the main sighal channel

of said receiver two potentials each substantially

_proportional to received interference;: connecting

means connected for impressing said derived po-,

- tentials. in opposing balanced.relation across-said

input circuit to. provide . thereacross..substan-

. tially zero grid potential due.to interference inde-

pendent. of the interference. level, said output cir-
cuit. comprising means for maintaining g block~:
ing potential across said resistor when no. carrier

. frequency signal energy. is being. received. by.said
_receiver, and connections: between. said-resistor

and said audio-frequency -portion for applying

said: blocking potential to sald audio-frequenecy;,
_ portion when no.carrier frequency 51gna.1 energy

is being received. :
11. In a radio recewer ha.vmg an audlo fre-

'quency amplifying portion, a . thermionic .tube
. having input and output circuits, the-input cireuit;; &
‘comprising a resistor and capacitor network; the

output circuit being constituted. by. a. resistor, a
pair of rectifier devices for deriving two potentials

_each substantially proportional to received inter-
ference, connections for impressing:the said:-po-.

tentials in opposing balanced relation across.said
input. circuit, means connected to. one of said
rectifier devices for controlling. the potential ‘de-
rived therefrom to, provide across.said.input.cir-

cuit’ substantially zero potential.independent.of.

interference;level to impress a blocking potential
across said input circuit upon reception of a-car-

.rier wave, and connections for supplying a block-
ing potential from. said.output-resistor :to:the
audio-frequency amplifying. portion .of .the re-.%

ceiver during such times,as a.carrier wave.isinog

" being received, whereby. the. condition: known  as

silent, standby is achieved irrespective.of:received
interference without resort to fixed: reduction of
the sensitivity of the receiver..

non-responswe, control unit for a radio.receiver,

‘means for deriving a portion of the total received

signal energy traversing said. receiver including

carrier components and interference components,:
first rectifying means comprising an output im-

pedance element for rectifying said derived por-
tion, frequency selective means:for transierring
said so. rectified derived: portlon and adapt;ed to
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‘suppress:-audio frequencies, adjusi;able transducer

. meéans: connected for' adjustably selecting a de-
- ‘sired: portion of the voltage output of -said: trans-

[

410
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ferring means, second rectifying means compris~
ing an output impedance. element. connected for
rectifying the voltage so; selected by said adjust--
able transducer means, a control tube having an
input circuit and an output circuit, and .a ‘con-
nection to. the input circuit.of said control tube
comprising means for epposing:to.each otherrec-
tified output voltages of said first.and: second.rec-
tifying means, whereby said: transducer ineans
may be adjusted when interfererice without car-
rier is received so that substantially no voltage
is then applied to. the mput clrcult of sald control
tube.

13. In.a radio receiver;, an auxxhary thermmmc
amplifying tube having input and output: circuits,

said input ecircuit comprising a. conducting path

to the grid of said tube, said:. output circuit com-
prising an impedance element, - means-‘comprising
circuit elements and irequency. discritninating
means and & pair of individual rectifying means
connected for derivinig-from the mainsignal chan-
nel of said receiver-two: uni-directional potentials -
each substantially proportional to: received-inter-
ference, connecting means connected for impress-
ing said derived uni-directional potentials-in op-

- posing balanced relation aeross said input-cireuit

30

to-provide thereacross substantially zero grid bias-
ing potential due: to interference. independent of

- the interference level, output control means which

35
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12, In a carrier-signal-responsive, 1nterfgrence- ‘

60
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blocks when. a certain potential is applied thereto,
and control eircuit means connected to said out-
put circuit and connected to- impress g blocking

~potential upon said output-contrel means when
- no carrier-frequency signal energy is received by
‘said receiver, and to remove said blocking poten-

tial when carrler-frequency 51gna1 energy is re-
ceived.

~14, In a radlo receiver system a first auxiliary
reetifier device connected to an intermediate stage
of said receiver, a first resistance device con-

5’ nectedacross said first rectifier device, an aux-. -
45,

iliary -electron -amplifying device having input
and output circuits; said-input circuit being-con-
nected across said first resistance device, a fre-
guency discriminating -device connected: to said
output circuit, & second rectifying device con-
nected to said frequency discriminating dev1ce,

second resistance device connected to said sec-

- ond- rectifying device, said first and second re- -

sistance devices being connected in opposed: rela-

-tionship, said receiver- comprising 'a controlled

output unit which is connected to be controlled
by ‘the 'combined: potential across: said first and

~second resistance devices, whereby the combined

potential across said first and second. resistance :
devices which controls said output unit is. sub-
stantially zero in the absence: of ‘a carrier wave

 without regard-to interference level, and 1s not
zero in the presence of a carrier wave.
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