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My present 1nventqon relates to radio Teceiver
conirol circuits, and more particularly to a -com-
bined back-greund neise suppresser and tuning
indicater for a radio receiver. -

. "There are certa,ln types -of radio receivi'ng ‘Bys=
rendered moperamve to reproduce ‘electrical im-
pulses impressed thereon until a predetermined
signal intensity level has been attained. ¥For ex-

‘ample, radio receivers including awtomatic vol-

ume control, or receivers ‘of the automatically
tuned type, are illustrations of such types of re-
ceivers.. In the case of the former when the re-
ceived signal intensity falls below a . predeter-

“mined intensity level, the action of the automatic

volume control is in a direction such that back-
ground noise impulses are greatly amplified:
. In the’ case of -receivers utilizing automatic

tuning, the automatic tunihg mechanism tends’

to produce undesired electrical impulses which
are reproduced when the system is tuned from
one predetermined. station position to -another
one.: Tt is highly desirable to silence, or quiet,
the receiving system between such predetermined
tuning peints. There may be other situations
where it is desired to render the receiving system
inefficient whenever the useful sighal energy -de-
creases below .a predetermined point:
Accordingly, it may be stated that it is one of
the main objects of my present invention o pro-
vide a -combined background -noise subpresser

and tuning aid whereby the receiving system will

te rendered silent except -when a signal is tuned
in, the suppresser -also functioning as a tuning
indicator when the desired signal energy exceeds
a predetermined intensity level.

Another important object of the present in'-'

vention is to provide in a signalling system 2
gaseous tuning indicator for indicating visually
the resonance condition of the system;,and to-ad-
ditionally maintain the system. inefficient until
5 predetermined signal intensity level has been
exceeded..

Another object of this invention is to provide a

neon glow. tube between the detector and the.

audio frequency network of .a radio receiver, the

glow tube not only functmnmg as an ‘indicator

to show when signal energy above a predeter-
mined intensity level has been received, but .ad-
ditionally acting to maintain the transmission
efficiency between the detector and network
relatively low until said 1ntens1ty }evel ‘has been
exceeded.

‘Still other objects of the present invention ate

‘to impreve generally the- simplicity-and efficieney

(ClL. 250~20)

of background ‘woise suppressers and tuning in-
dicators for Tadio receivers; and -to ‘particularly
prov1de a combined background moise suppress-
‘er and ‘tining #id for ‘a radio receiver ‘which is
rict -only reliable in operation, ‘but economically 5
nratidfactured and assembled in a radio receiver.

“T'he novel Teatures ‘which Ibelieve to be char-
acteristic of my invention are sef forth in par=
ticularity in the appended ‘claims, the inventibn
itself, however, -as to both its ‘organization and 19
method of operation will ‘best be understood by
reference to the Following -description taken in
connection - with the “drawing in which T ‘have
indicated d_lagrammatmally geveral ‘arrange-
ments for carrying my 1nvention 1nto effect.

- In the drawing,

Tig. 1 diagrammatically shows a receiver em-
bodying one form 0f the present invention,

Tigs, 2 and 3 respectively Show ‘two- different
modifications ‘of the invention,

Referring now ‘to -the accompanymg drawing
whierein like reference charaeters in the: different
fisures designate similar ¢ircuit ‘elements, ‘there
is shown in Fig.1 a Teceiving system of a well
known type. For this reason the receiving sys= 25
ter ‘cireuits ‘are Shown in ‘purely ‘conventional
form, those skilled in the art being well aware of
the details not spec1ﬁcally shown in the drawing.
For example, ‘the receiving system embbdies ‘the
usual signal energy collecting means, such @52 30
grounded antenha. systérm A, the antenha being
coupled to-a network 1 through a tumable ‘signal
selector 2, It ‘will be understood that the net-
work 1 represents one or ‘more ‘stages of tuned -
radio ‘frequency ‘amplification arranged ‘in cas- 35
cade, and ‘that -the numeral 8 desighates the
tuning means for such stage,; or stages. :

The ‘numeral 3 designates the symbolic Tepre-
sentation of the variable tuning condenser means:
of the Tadio frequency amplifier network. The 40
output of the ‘netiork 1 is impressed, 4s-at M,
upon the tunpable inpus eireuit 4 of the detector
stage, which Stage includes electron discharge
tibe 5. 'The tuning circuit 4 includes a tuning
cohdenser 6, and the eontrol grid-cathode cir- 45
cuit of the detector tube 5 includes. the ustal
leaky gridl condenset cc‘)nstructmn for -deteeting
by gtid rectification. -

An Audio frequehcy gmplifier Stage succeeds . -
the ‘detector tube 5, the control grid of the audio 50
amplifiet tube 1-beipg-connetted to the ahode of
detector tibe 5 through @ path Wwhich fheludes
the gaseous glow tibe 8, the latter being of the
fieon Tas type. Positive botential is supplied to
the anodes-of tubes-5. and T through a path 65
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which includes the lead 8 connected to the posi-
tive side of the source B: This source is not
shown, but it may be an alternating current
source, whose output is properly rectified and
filtered; or it may be a direct current source.
The negative side of the source B is represented
by the ground connection of the cathode leads of
tubes Band 1.-+ = :
The anode of tube.5 is connected to the positive
potential supply lead 9 through a resistor 10, an
intermediate point of said resistor being con-
nected to ground through a by-pass condenser i1

in order to by-pass radio frequencies. One ter-.’

minal of the neon glow tube 8 is connected to the

anode side of plate circuit filter resistor 10, while -
the other terminal is connected to ground through-

resistor 12, a condenser 13 being connected be-

tween ground and an intermediate point of re- .
sistor 12. The anode of tube 1, and the lead 9,
may be connected to another stage of audio fre-
quency amplication, or, as shown in the draw-

ing, to a loud speaker. The cathode of tube T is
connected to ground through a resistor Ru, a sec-
ond resistor Rz being connected between the un-
grounded side of resistor R and the lead 9. A by-
pass condenser 1’ is connected between the cath-
ode of the audio tube T and the —B lead of the
system. :

As far as the operation of the combined noise.

suppresser and tuning indicator is concerned, the

“networks preceding the detector tube 5 may be
of any desired type. In other words, it makes lit-.

tle difference whether the network | embodies the
usual. superheterodyne receiver stages ahead of
the second detector, or whether the network
ahead of the detector tube 5.is a cascaded tuned
radio frequency amplifier network. Where the

receiver is of the superheterodyne type the con--

denser 6. is, of course, fixed, and resonates the

circuit 4 to the operating intermediate frequency,

the numeral 3 in that case designating the tun-
ing means for the signal and local oscillator cir-

‘cuits feeding. the intermediate frequency ampli-

fier supplying the second detector tube 5. If the

receiver is of the tuned radio frequency type, then:

the numeral 3 is to be understood as designating
the tuning means for the cascaded tunable radio
frequency amplifiers, ‘and is to be considered as
adapted for uni-control with the variable con-
denser 6. : i

The operation of the tube 8 and its associated
circuits will now be considered in order to show.
how its operation adapts it for use with receivers.

of various types as discussed heretofore, 'Assum-
ing that the tuning means of the receiver has
been adjusted to a certain station, let it be fur-
ther assumed that the tuning means is desired to
be adjusted to a different station setting. As the
receiver is tuned away from the old setting, the

. signal energy intensity level, considered with re-

spect to circuit 4, decreases until there is prac-
tically ho signal energy impressed-across the in-
put- circuit 4 of the detector stage. With this
condition of no signal.input the detector plate
voltage is a minimum, since the detector is of the
leaky grid type. - -

. Since the striking voltage of the heon glow:
tube 8 depends upon the detector plate voltage, it

will be seen that with no signal input to the de-~
tector the neon tube is below its striking voltage,
and it does not glow.or fransmit energy.. 'The
bias resistors-are Ri and Rz, and they funection
to keep the cathode of audio tube T at-a substan-
tial positive potential with: respect to the —B

- side of the system.  The grid is at =B potential,
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and the tube 7 is, accordingly, biased beyond cut-
off until the neon tube 8 begins to function.
When signals are received, that is when the tun-
ing means of the receiver is adjusted to the new
station setting, the detector plate voltage rises.
The striking voltage of the tube 8 is exceeded,
and the neon tube glows. The current through
the neon tube reduces the negative bias on the
control grid of tube T to a point such that the
audio amplifier tube is rendered operative. Si-

~multaneously the neon tube also transfers audio

signal energy from the detector plate circuit to
the control grid circuit of the audio tube.
It will now be seen that when a signal is tuned

-in and the detector plate voltage rises, the neon
‘tube: breaks down, and by its glow acts as an in-

dicator to inform the operator that a station has
been tuned in. It will also be observed that the
tube 8 not only functions to render the audio tube
T-operative or inoperative, but, in addition, func-
tions as a coupling device to transfer audio signal
energy from the detector circuit te the audio net-
work. The resistor 12 and condenser {3 are so
chosen as to give the proper time delay constant
to prevent bursts of static from operating the
tubes.

The combined suppresser and tuning indicator
of the present invention is shown adapted to a
receiving system utilizing an automatic volume
control arrangement in Fig. 1. The automatic
volume control arrangement is of a purely conven-
tional type and embodies a diode rectifier having
its cathode connected to the high potential side
of circuit 4 and its anode connected through re-
sistor 15 to the low potential side of the detector
inpuf circuit.  The usual conductive connection
18, including the resistor-capacity filter 17, (71/, is
connected between the point of negative poten-
tial on resistor 15 and the grid circuits of net-
work 1. Those skilled in the art are well aware
of ‘the:specific' circuit connections of an auto-
matic, volume ‘control arrangement, and how the
gain control lead from the control rectifier is to
be connected to the grid circuits of the controlled
amplifiers. -The action of the automatic volume
control, arrangement may be improved by operat-
ing the diode rectifier from a broad circuit, leav-
ing the detector working from a sharp circuit.
The noise suppresser .would. then operate over a
narrower-band. . .- .

:In a system employing automatic volume con-
trol the present invention is particularly useful,
since, if the signal energy amplitude decreases
below . a, predetermined ‘intensity level, the tube
8 promptly renders the audio amplifier inopera~
tive, and, additionally, ceases to transfer audio
energy from-the detector circuit to the  audio
network.. The tube.itself, due to its failure to
glow, informs-the operator that while the re-
ceiver is tuned to:the proper station setting no
signal energy is actually being impressed across
the detector input circuit 4.

Similarly, in the case of a receiver including
automatic tuning for the variable condensers 3
and 6, the device 8 ‘and its associated circuits
function to prevent audio reproduction between
predetermined’ station settings. Of course, the
glow tube 8 is preferably disposed in an open-
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operator- may. observe -the intensity of the tube

glow as-he tunes the receiver, the point of maxi- -

mum glow informing the operator that the set is
tuned -exactly to the desired carrier frequency.
It may be. desired to have the glow. indicator
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tube 8 only function. as:'an audié-coupling de-
vieé and 2 resonance, or tuning, indicator. In
Fig,>2 is: shown a modification -of the detector
and audio. amplifier:circuits of Fig. 1 wherein the
glow: tube is: shown as of an elongated type 8,

one. electrode of the tube 8" being connected to.

the detector anode side-of resistor 10, while the
other electrode of tube 8’ is connected to ground,
and through another path including- condenser
i8 to the control grid of the audio tube 1. The
bias for the control grid of tube 1 is provided
through. the series resistors {9 and 20, and the
bias on: the audio tube -1 does not change ab
any time. . . :

In the arrangement shown in Fig. 2 the detec~
tor tube 5 is again a grid leak detector, but in
this case- when a signal is tuned in the glow tube
8’ begins to-glow. It functions as an audio cou-
pling path between the detector plate circuit and
the input electrodes. of the audio amplifier tube
1. In other words, in this modification the tube
8’ does not function as a back-ground noise sup-
presser by virtue of audio bias cut-off control,
but rather acts as a background noise suppresser
because it functions as the audio coupling path.
The tube 8, due to its elongated configuration,
appears like a thermometer when disposed in the
control panel of the receiver, the increasing glow
informing the set operator of the resonance con-
dition of the receiver.

In Fig. 3 is shown a modification of the ar-
rangement shown in Fig. 2 wherein the audio
signal coupling between the detector plate cir-
cuit and the audio amplifier 1 is accomplished
through s coupling condenser 21, the tube 8 func-
tioning, as in Fig. 1, as a control for the audio
amplifier bias as well as a tuning indicator. The
cut-off bias for the amplifier tube T;#in the ab-
sence of signal energy, is applied through resis-
tors R: and Re. When signal energy is received,
and the striking voltage of tube 8 exceeded, the
negative bias on the control grid of tube 1 is
decreased, and the audio amplifier rendered op-
erative. .

It will now be appreciated that in Fig. 1 the
tube 8 and its associated circuits combines with
the resonance indication function, the two sepa-
rate functions shown in Figs. 2 and 8, to wit:
audio bias control and asudio signal coupling be-
tween detector plate circuit and audio amplifier
network. It is also to be clearly understood that
the present invention is not limited to a gas dis-
charge device 8 which is filled with neon gas,
since any other gas filled tube could be employed
in place of a neon tube, and such gas fillings are
too well known to be enumerated. Again, the
detector and audio tubes 5 and T in each figure
may be of the well known duplex diode triode
types. Also, the resistance-capacity coupling of
Tig. 3 may be replaced by transformer coupling.

While I have indicated and described several
systems for carrying my invention into effect it
will be apparent to one skilled in the art that
my invention is by no means limited to the par-
ticular arrangements shown and described, but
that many modifications may be made without
departing from the scope of my invention as set
forth in the appended claims.

What I claim is:

1. A radio receiver of the type including a de-
tector and a succeeding audio amplifier, char-
acterized by the fact that a gas discharge de-
vice is connected between the detector plate cir-
cuit and the amplifier input circuit, and means

connected in the amplifier {nput. circuit for bias~
ing. the amplifier to cut-off 1n the absence of
signals, said discharge-device being of such con-
struction that it is rendered conduective and glows
when signals. are impressed on the detector in-
put, saict device additionally being connected be-
tween. the detector plate and amplifier grid for
transferring detected signal energy to the audio
amplifier when conductive, and said device be-
ing connected:to the amplifier grid in opposition
to said biasing means for removing said ampli-
fier ‘cut~off bias-when the device becomes con-
ductive, o ‘

2. In combination in a tadio receiver, a source
of radio frequency energy; a detector; an audio
amplifier; & gag discharge tube connected between
the detector output cireuit and the amplifier in-
put eircuit; said discharge tube being in series
between the detector plate and the amplifier grid
and having a strikifig voltage characteristic-such
that it becomes conductive when radio frequency
energy above a predetermined intensity level is
impressed upon the detector, and the connection
from the tube to the amplifier grid being such
that the effective voltage difference between the
amplifier grid and cathode is ¢changed by the tube
space current flow. - S

3. In a receiver, as defined in claim 2, said
tube being a neon tube, and being the sole cou-
pling element between the detector and ampli-
fier whereby it is adapted to transfer detected
signal energy to said audio amplifier when it is
rendered conductive, said neon tube additionally
indicating the resonance condition of the re-
ceiver.

4, Tn a radio receiver, as defined in claim 2,
said audio amplifier including in its input cir-
cuit means for biasing the amplifier to cut-off

_in the absence of signals in the detector input

circuit, said discharge tube connection to the am-~
plifier grid being in opposition to said biasing
means for reducing the cut-off bias when the
tube becomes conductive by virtue of said series
connection.

5. In a radio receiver of the type including
a detector and a following audio amplifier,
a neon glow tube connected between the de-
tector plate circuit and the audic amplifier grid
circuit and comprising the sole coupling ele-
ment therebetween, and means for normally
maintaining the control grid of the audio am-
plifier negatively biased to cut-off, said neon tube

" being connected to the amplifier grid in opposi-

tion to said bias means and having a character-
istic such that it becomes conductive to decrease
said cut-off bias, and operates to transfer de-
tected signal energy to said audio amplifier when
signals above a predetermined intensity level
are impressed upon the detector.
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6. In a radio receiver of the type including a 60

detector and a following audio amplifier, a con-
denser connected between the detector plate cir-
cuit and the audic amplifier grid circuit, said
condenser being adapted to transfer detected
signal energy to the audio amplifier, and means
common -to the detector plate circuit and the
audio amplifier input circuit, including a gas dis-
charge tube, for biasing the audio amplifier to
cut-off in the absence of signal energy and de-
creasing the cut-off bias in the presence of sig-
nal energy. -

7. In a receiver of the type including a radio
frequency amplifier, a, detector and an audio fre-
quency ampiifier, means for regulating the gain
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of the radio frequency amplifier in response to
signal amplitude variations, means in the audio

amplifier input circuit for biasing the audio am- .
plifier to cut-off in the absence of signal energy

in the detector input circuit, and a coupling path

between the detector plate circuit and the audio
amplifier input circuit, said coupling path in-.

cluding a common variable impedance device
of the gas discharge type which has character=
istics for decreasing said cut-off bias, indicating
the resonance condition of the receiver, and trans-
ferring detected signal energy to the audio am-
plifier, when the received signal intensity level
increases above a predetermined value,

8. In a signal transmission system; a pair of
cascaded tubes, a source of signals coupled to

the input electrodes of the first tube, a gas dis-

charge tube including .a pair of electrodes con-
nected between the plate of the first tube and

the grid of the second tube so that the gas dis-.

charge path is in series between the said plate
and grid, the potential difference between the in-
put electrodes of the second tube being changed
by the space current of the gas tube when the
latter is rendered conductive. .

9. In a radio receiver including a detector, a
neon glow tube in the detector plate circuit, said

2,045,542

glow tube: having a voltage characteristic such:
that it becomes conductive and glows when. sig-.
nal energy above a predetermined intensity level
is impressed upon the detector input circuit, and
an audio frequency amplifier having its control 5
grid connected to the detector plate through the
electrodes of said glow tube in a circuit arrange-
ment such that the potential difference between
the amplifier input electrodes is changed by the
glow tube space current. . 10
10. .In a signal transmission system, a pair- of
cascaded tubes, a source of signals coupled to the
input electrodes of the first tube, a gas discharge -
tube including a pair of electrodes connected be-
tween the plate of the first tube and the grid of 15 :
the second tube so that the gas discharge path
is in series between the said plate and grid, the
potential difference between the input electrodes
of the second tube being changed by the space 20
current of the gas tube when the latter is ren-
dered conductive, and means responsive to vari-
ations in signal amplitude at the source for guto-
matically maintaining the signal amplitude at
the input electrodes of the first tube substan- 95
tially uniform. ] :
_WINFIELD R. KOCH.



