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My present invention applies to radio and like
modulated carrier receivers, and is more particu-
larly concerned with the tuning device of such
receivers.

A main object of the invention is to provide a
device of a new kind for detecting the tuning-in
of the carrier wave of a transmitter. The inven-
tion finds a wide field of appliances in connection
with means for disabling the reproducer between
the stations so as suppress the interchannel noise,
and/or with means for visually indicating that
a station is tuned-in, and/or with means for auto-
matically “spreading” the exact resonance posi-
tion, or with many other devices of more or less
related character.

A characteristic feature of the many systems
known in the art for providing inter-channel
“muting” or illumination of the tuning dial when
a station is in tune, or for many other more or
less related purposes relying on the presence of
a carrier wave, bases on the assumption that
any high-frequency energy - applied to the re-
ceiver, the amplitude of which exceeds a prede-
termined value, is due to the carrier wave of a
transmitter station which may be heard under
good conditions, and conversely, that all waves
of lesser amplitude are due to “static” or are too
strongly interfered to be received under adequate
conditions. This assumption is however in prac-
tice entirely arbitrary since the amplitude of
the background of “static” varies so much with
the local reception condtions, with the day-time
and season etc. ‘The energy components of the
“static” over the various wave bands and band
portions are moreover not uniform nor is the
sensitivity of the receiver uniform over the vari-
ous wave ranges. Accordingly, even when the
threshold of actuation of the utilization device is
adjusted very. carefully (which in practice is
never the case when the receiver is operated by
an unexperienced user), the inherent sensitivity
is badly utilized on most wave bands, since the
threshold of operation of the utilization device
must be properly adjusted at frequencies whereat
the gain of the receiver and the intensity of in-
coming static in substance are a maximum. By
meaking effective a lower threshold value, the
utilization device of course would be left opera-
tive through a frequency range of considerable
width due to the reception of static and like in-
terferences. On the other hand an adjustment
of the character in question (or an overall adjust-
ment of receiver sensitivity which is equivalent)
is very complicated when the receiver must be
remotely controlled, e. g. by the intermediate of a

(CL 250—20)

flexible tuning control spindle or by means of an
electric motor ete.

An important object of my invention accordmg-
ly consists in avoiding these inconveniences and in
making available the enfire “useful” sensitivity of
the receiver, by relieving from' the necessity of
providing a definite adjustment of threshold with
respect to the level of incoming high-frequency
energy. The receiver sensitivity may for instance
under all conditions be better than 5 microvolts,
yet a station of such extreme weakness will au-
tomatically be allowed to actuate the utilization
device in the event only of an exceptionally low
interfering background, and the receiver will
therefore remain muted etc., at the great major-
ity of the possible tuning positions.

* In accordance with an important feature of my
invention I provide a. “static” responsive rectifier
which is associated with selective networks of
such a type as to provide a resultant response
curve characteristic responsive in larger propor-
tion to waves of a frequency or frequencies slight-
ly spaced from the operating tuning frequency
(i. e. the intermediate frequency in the case of
a superheterodyne receiver), e. g. distant by 2
kilocycles. Preferably a- marked double-peaked
response curve is utilized. Thus when a carrier
wave is exactly in tune, it will produce a pre-
determined potential across this rectifier, but
when comparatively strong “static” is present, the
same will set up a relatively higher ‘potential
since including energy at frequencies which are
more efficiently transferred. A second rectifier
is provided of which the output potential remains
in substance constant whether fed by energy due
to & carrier wave or by energy distributed over a
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wide frequency spectrum. These two rectifiers -

cooperate in such a manner and are so connected
to the utilization device that the same can only
operate when the carrier wave is sufﬁc:lently high
relative to the background of statlc A trigger
device may be embodied. : ‘

-.The invention is clearly distinguished from .

prior devices in which for the purpose of giving’
“gural” tuning indications or the like, relatively 4

“double-humped” selectivity is used in the A. V. C.
channel with respect to the selectivity response at
the reproducer rectifier, and in which “the re-
sonance curve characteristic effective across this
A. V. C. rectifier must present a single peak.

Further specific features of the invention con-
sist in'the mode of cooperation of the two rect1-
fiers referred to in the above.

The invention is preferably adapted for co-

operation with an A. V. C. device which in ac~
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cordance with many forms of the invention may
be arranged in quite conventional fashion. Al-
ternatively, in accordance with one particular
form of the invention, the A. V. C. rectifier may
cooperate with the control device in such a way
as to perform the function of the “static” respon-
sive rectifier.

A subsidiary object of the invention is to pro-
vide means for adjusting the “useful” sensitivity
of the receiver, i. e., the minimum signal to static
ratio capable of actuating the utilization device.

The invention is more particularly: concerned
with uniform interferences, e. g. man-made or
due to atmospherics. However, a subsidiary ob-
ject of the invention consists in providing im-
proved means for preventing the transmission
and reproduction of brief interfering pulses due
to static :

Other features and objects of the invention will
result from the detailed description.

The invention is described in detail in connec-
tion with some typical utilization devices, with
reference to Figs. 1-4, of which:

‘Fig. 1 is a diagrammatical representation of a
typical form of “conftrol” device;

- Pig. 2 shows a modified arrangement;

Fig. 2A shows a side view of a portion of the
apparatus; and

Figs. 3 and 4 show alternative forms of “con-
trol” devices.

Reference should now be had to Fig. 1 in which
a control circuit in accordance with the invention
is incorporated in a receiver of the superhetero-
dyne type, and is shown in connection with an
electromagnetic system for. giving “spreaded”
tuning. The receiver includes a signal source |,
a radio frequency amplifier section 2, a modu-
lator stage 3 cooperating with a local oscillator
4, and an intermediate frequency amplifier sec-
tion § which through a tuned transformer hav-
ing a tuned primary 6 and a tuned secondary T
feeds the demodulating detector 8 which is cou-
pled to an audio frequency section 9. A repro-
ducer 10 is coupled to the audio section 9 through
an output transformer f!{. The sections 2, 3 and
4 include variable gang-controlled tuning con-
densers. )

The signal energy across the tuned circuit 6
and hence across the detector 8, tends to be main-

- tained substantially constant despite signal am-

plitude variations of the source I, by means of
an automatic volume control network of conven-
tional design comprising a high frequency am-
plifier tube 16 and a rectifier 161, the amplifier
16 being also effective in amplifying the signal
energy translated to the “control” channel. The
tube 16 is coupled to the circuit 6 through a con-
denser 17 of small value, and is associated with
an output transformer including the two sharply
resonant circuits 162 and 163 which are tuned
to the operating intermediate frequency, and of
which the coupling is moderately tight, so that
the adjacent carrier wave response (at =10 kilo-~
cycles) is low; preferably the frequencies up to
=2 kilocycles are very efficiently translated, this
being desirable to ensure correct operation of the
“control” channel. The A. V. C. rectifier 161 ig
fed from the secondary circuit 163 through a
condenser 164 of rather low value, and is biased
negatively so as to prevent rectification of high-
frequency energy below a predetermined signal
strength so as to increase the efficiency of the
automatic gain control action; the unidirectional

potentials set up across the load resistor 165 are .

filtered at 166 and serve to vary the gain of the
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amplifier sections 2 and 5, through the line 8.

The “control” channel includes a high fre-
quency amplifier tube 19, a pair of rectifiers 46
and 41, of the indirectly heated diode type, and
a direct current amplifier tube 29. The tube 19
is fed with signal energy through the tuned sec-
ondary {63, and its gain is normally fixed, but
under certain circumstances as described herein-
after, the amplification may be briefly upset, the
grid-cathode circuit including to this end a re-
sistor 22 shunted by a by-pass condenser 23, of
which the action may normally be neglected.
The anode circuit includes a flatly resonating cir-
cuit 4t tuned to the operating intermediate fre-
quency. The rectifier 46 is coupled to the circuit
41 through a network 43—44 comprising a flatly
resonating “parallel resonance” circuit 43 tuned
to the operating intermediate frequency and
shunted by a sharply resonating “series reso-
nance” circuit 44 also tuned to the intermediate
frequency. The resonance curve proper of this
network is markedly ‘“double-humped”; the peak
response being at +2.5 kilocycles from the inter-
mediate frequency and being seriously higher
(e. g. 3.5 times) than the“crevasse’ response at the
true intermediate frequency. The resulting re-
sponse curve (when taking into account the se-
lective circuits of the path extending from the
signal source to the circuit 41 inclusive) is like~
wise double-humped (though in most cases in
lesser proportions), the peaks being e. g. at +2
ke./s., the peak response being e, g. 2.5 times
higher than the crevasse response. All the selec-
tive circuits preceding the rectifier 46 may atten-
uate the response at =10 kilocycles, so that no
appreciable “adjacent carrier energy is trans-
ferred. The rectifier 46 is provided with g load
resistor 49 and produces “negative”. potentials,
and the anode of the diode is biased negatively
s0 that rectification can only take place when
the high frequency energy applied to the recti-
fier exceeds the delay bias.

The rectifier 47 is coupled to the circuit 41
through a circuit 45 tuned to the operating in-
termediate frequency and having preferably (but
not necessarily) a low decrement. The level of
intermediate frequency energy is the same across
the two rectifiers 46 and 47. The rectifier 47 is
provided with a load resistor 48 across which are
produced “positive” potentials. The unidirec-
tional potentials produced by the two rectifiers
are superposed with respect to a common outgo-
ing control line 50; each rectifier is provided with
a filter 51, and 52, of small time constant (such
as Yoo second) to avoid undesired interaction,
and a further-filter 53 may if desired be provided
for the control line 50.

The utilisation device is of the type fully de-
scribed in my U. S. divisional application Ser. No.
201,204 filed April 9, 1938, originally disclosed in
U. S. application Ser. No. 150,922 filed June 29,
1937, in which the spindle of the ganged variable
condensers efc., is positively arrested and de-
clutched from the spindle of the tuning handle,
when a station is tuned in, the station being
“dropped” by briefly upsetting the arresting
means when the operator continues to rotate the
tuning control member through a predetermined
angle of rotation. The receiver is “demuted” and
a visual indicator lamp lights up when the receiv-
er is tuned to a station, these effects taking place
indirectly, in the instance shown, by combination.
with the tuning drive mechanism. The spindle
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ually, but if-desired it might be driven by a motor
adapted for remote control, ete.

- The control line 50 serves to vary the anode
current of the tube 29, the anode circuit of which
includes the winding 30 .wound on the core 713
of an electromagnet associgted with the tuning
drive mechanism. The electromagnet is provided
with an armature 33 hinged at 34, and the ex-
tremity of the armature carries a sharp-edged
part 35 adapted to engage the peripheral teeth of
a toothed disc 32 so as to positively arrest the
same as soon as a sufficient current flows through
the magnet winding. The armature is normally
maintained closely in front of the magnet core
by means of a spring 36 and an abutment 74.
The tube 29 is normally overbiased so that in the
absence of high frequency energy it carries only
a low anode current, the cathode being at a mod-
erate positive potential (such as 3 volts) with re-
spect to ground.

The toothed disc 32 referred to in the above
is shown again in detail at the left of Fig. 1,
and is secured to a spindle 62 which drives the
variable tuning condensers through a slow-mo-
tion drive (not shown) of conventional design
having preferably a high gear ratio. This disc
forms part of the driven clutch element of the
drive mechanism, and carries a plurality of pro-
jections 68 formed as roilers rotatably mounted
on pivots 681 secured to the disc 32, there being
provided three rollers in the instance shown
which are distributed regularly on the periphary.
- The driving clutch element comprises a cup-
shaped member 66 carrying a plurality of arcuate
notches 661 around its periphery, and is secured
to the spindle 64 of the tuning knob in such a
manner as to admit a moderate axial motion
whilst rotational slip is prevented by means of
an arcuate rod 70 fixed upon the shaft 64 and
projecting through an aperture in the member
66. A compressed spring Tl bearing against a
flange 12 on the tuning shaft 64 normally urges
the driving member against the driven clutch
member. There are six notches 661 in the in-
stance shown, which for a given relative angular
position of the driving and driven clutch ele-
ments may register with the rollers 68 so as to
engage part of their periphery; this relative posi-
tion is assumed so long as no station is being
received, and the shaft 62 is in this position
driven with great reliability. The extremity of
the tuning shaft 64 is provided with a flange 74!
engaging a recess 14 in the bush 69 which is
secured to the toothed disc, thereby preventing
relative axial motion of the shafts 62 and 64.

A plurality of switches 38, 39, of the type com-
prising flat blades, are secured to the chassis at
14, and bear by the intermediate of a part 13 of
insulating material against the surface of the
member 66, so as to be actuated by an axial
motion of the same. In the instance shown,
there is provided a three-pole switch 39 A—C in
view of allowing the station to be “dropped,”’ and
a further three-pole switch 38 A—C (of which
the electrical equivalent is separately shown)
serves to carry out various convenience purposes.

The operation of the system shown in Fig. 1
is as follows:

As long as no appreciable high frequency en-
ergy is applied to the control rectifiers 46, 41,
the control line 58 is negative with respect to
ground, the potential being that of the delay
bias of the rectifier 46. The anode current of the
tube 29 in such case is insufficient to energize
the electromagnet. = = - :

When the receiver is in resonance with. a car-
rier wave, sufficient energy may be impressed

on the rectifier 46 to overcome the delay bias,
of which the effect may in such case be in sub-

" stance neglected, and the potentials produced by

the rectifiers 46 and 47 may present the same
amplitude, and since they are in opposition, they
cancel each other with respect to the control
line 50, which assumes substantially ground po-
tential. The negative bias of the tube 29 is there-
by seriously . lowered and the anode current of
the tube is considerably increased.so that the
magnet attracts its armature. It will be observed
that in the particular instance shown the poten-
tial of the line 50 does not. depend on the effi-
ciency of the A. V. C. device (which deftermines
the energy applied to either rectifier 46, and 4T)
nor even on the signal amplitude at 1. It is how-
ever preferable to provide an automatic gain con-
trol device having appreciable efficiency, in view
of facilitating the. adjustments of the control
system. .

When the receiver is slightly or moderately
off tune (e. g. by 1 kilocycle) the negative output
across the rectifier 46 increases, as either of the
two peak response frequencies is approached; at
the same time the positive output across the rec-
tifier 46 relatively decreases, since the energy is
attenuated by the selective circuit 45; these two
effects are cumulative, the change in potential
of the line 50 being particularly marked in close
proximity of the exact in-tune position. It will
easily be understood from the above that the
decrease of potential of the line 50 remains suf-
ficiently marked to allow an easy and reliable
adjustment of the threshold of magnet opera-
tion, for a given small amount of off-tune, even
when the A. V. C. device is not very effective,
since the law of potential variation of the lead

50 (from ground potential to more negative ,

values) in the case of small amounts of mis-
tuning, remains in substance unaffected.

When the receiver is more considerably off
resonance, (e. g. by 3 kilocycles), the energy
applied to the rectifier 46 decreases rapidly but
the outgoing lead of this rectifier cannot reach
a potential more “positive” than defined by the
delay bias. On the other hand, appreciable en-
ergy may still be applied to the circuit 41, in the
case of a very powerful carrier, and it is there-
fore necessary, in view of preventing an erroneous
operation of the electromagnet, that this energy
be reduced in appreciable proportion before be-
ing applied to the rectifier 47; this condition, it
will easily be understood, is quite easily fulfilled
by the network 45 even when including a single
resonant circuit- since the amount of mistuning
is high. It may thus be stated that an important
function of the network 45 is to prevent “ambigu-
ity” which tends to result from the double-
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humped resonance curve characteristic across the -

rectifier 46 (as distinct from such a characteristic
of the network 43—44 only).

- ‘Let it now be supposed that the receiver is not
tuned to 3 carrier wave, and that there is “static”
of substantial amplitude. Since static is uni-
formly effective through a wide frequency band,

it will be understood that the level of energy at

the rectifier 47 is in the main defined by the
frequency response at operating intermediate
frequency, the rectifier potential being approxi-
mately that derived by exactly tuning in a car-
rier wave equivalent in intensity to the mean in-
tensity of static. On the other hand the level of
energy at the rectifier 46 assumes a relatively
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4
higher value, and is in substance defined by the
peak response, at the frequencies of the response
peaks. There will accordingly be a predominant
influence of negative output due to the rectifier
46, and the potential of the lead 50 cannot reach
a sufficiently “positive’” value to operate the elec-
tromagnet. Furthermore, when the A. V. C. de-
vice is at least moderately efficient, the excess of
output of the rectifier 48 with respect to the
output at 47 is practically constant whichever
may be the intensity of the “static,” and it de-
pends only on the ratio: peak response to cre-
vasse response, of the resonance curve character-
istic at the rectifier 46. This ratio defines the
“useful” sensitivity of the receiver, as explained
in more detail hereinafter.

When both carrier wave and moderately in-
tense static are applied to the receiver, the po-
tential across the rectifier 47 will not be seriously
higher than that defined by the sole influence of
the carrier wave. HHowever, the potential across
the rectifier 46 tends to be increased in propor-
tion to the intensity of static, until same reaches
or somewhat exceeds the value defined in the
foregoing instance. When the ratio of the re-
sponses respectively at the peak and crevasse fre-
quencies is given the value mentioned in the
foregoing, the excess of potential at the rectifier
46 will be sufficiently low to energize the electro-
magnet as soon as the carrier wave is about 2
or 3 times stronger than static.

Although the foregoing was explained with
particular reference to a rather uniform back-
ground of noise, it will be true in the case of
brief interfering impulses of high intensity, due
to atmospherics or to sparks of electrical engines
or the like. In this case, a potential of substan-
tial amplitude will be produced simultaneously
at the rectifiers 46 and 41, and the output of the
rectifier 46 will predominate so as to prevent an
erroneous operation of the electromagnet or
other utilization device.

‘When the operator rotates the tuning knob, it
will be clear from the foregoing that the elec-
tromagnet will attract its armature as soon as
the receiver is approximately in resonance with
a signal. In such case the potential of the lead
50 is sufficiently near the potential of ground
to cause a substantial anode current in the tube
29, the initial adjustments being easily carried
out, e. g. by adjusting the cathode potential of
the tube. The sharply edged part 35 of the
armature will stop the toothed disc 32, but the
operator will not notice a substantial change as
concerns hardness in the driving conditions, and
he accordingly continttes to rotate the tuning
knob; incidently, if desired, the spindle 64 might
to this end be rendered somewhat difficult to op-
erate, at all times. By reason of the relative
rotation now taking place between the driving
clutch member carrying the notches 661, and the
driven clutch member carrying the projections
68, the projections will be forced out of engage-
ment with the notches and the member 66 will
accordingly carry out an axial movement
(against the pressure of the spring T1), thereby
actuating the switches 38-—39—. Further move-
ment of the tuning knob, up to one sixth of a
turn, does not now change the tuning frequency;
the receiver is restored to normal reproduction
condition by the opening of the contact 38 A—C
which up to this moment short-circuited the
loud-speaker circuit through the by-pass con-
denser 12 of high value, and a lamp 15 fed from
the mains transformer 14 may light up behind

2,216,451

a window of the tuning dial to indicate visually
that a station is being received; this lamp if
desired might illuminate the name of the sta-
tion, or project optically the name on fo 2
ground glass screen; many other circuit combi-
nations are possible, and a high number of
switches 38—39— may readily be actuated. A
condenser 40 having a high capacity value (such
as 1 microfarad) is also charged in this receiver
position, through the closed contact 39 A—B, by
means of a source of potential 40¢ negative with
respect to ground.

‘When the operator desires to hear another pro-
gramme, he continues to rotate the tuning knob,
and after one sixth of a turn, the projections
58 and notches 661 will again be engaged, where-
by the reverse switch operations will take place.
At the same time, the condenser 40 discharges
into a resistance 22 (e. g. of one tenth of a
megohm) shunted by a high frequency by-pass
condenser 23 of moderate value (e. g. 0.02 micro-
farad), thereby impressing a negative overbias
to the grid of the amplifier 19 (through the cir-
cuit 163), which prevents the transmission of
energy to the rectifiers 46, 47. The potential of
the tube 29 tends therefore to resume quickly
its overbiased condition, and the associated elec-
tromagnet ceases to arrest the variable tuning
impedances so that other frequencies are tuned
in, since the operator continues to rotate the
tuning handle, and since the clutch elements re-
main engaged. The negative overbias of the am-
plifier 19 vanishes quickly, and the, tube after
e. g. one fifth of a second resumes its initial op-
erative state, but the receiver is meanwhile off-
tune with respect to the station just tuned in by
e. g. 1 or 2 kilocycles.

It is sometimes desirable to provide a means
adapted for manual control, to adjust the mini-
mum value of the ratio: signal to static, capable
of causing operation of the electromagnet or other
utilization device. -This ratio defines the utmost
“useful” sensitivity of the receiver, and is to some
extent a subjective value, depending on the desire
of the listener, and also on the character of the
programme to be listened; for instance, a dance
band may be listened at with a higher noise level
than symphonic music. The operation of these
control means of course its quite noncritical, and
may be further facilitated to inexperienced users,
by being carried out stepwise instead of uni-
formly e. g. by means including a switch; there
may for instance be provided two positions: “high
sensitivity,” and “pureness” (low noise level).

This control may inter alia be carried out by
varying the ratio: peak response to crevasse re-
sponse, of the resonance curve characteristic at
the rectifier 46, e. g. by varying the character-
istics, the damping etc., of the network 43-—44;
for instance a switch-operated resistor may be
connected in series with the acceptor circuit 44
and/or the rejector circuit 43; or the selectivity
at some other point in the “control” channel or
in the high frequency amplifier path preceding
the rectifier 46 may be varied; preferably for
analogous reasons, the selectivity of this path is
in substance predetermined during the tuning
process; accordingly when an automatic selec-
tivity control system is embodied, the same is
preferably rendered inoperative when tuning;e. g.,
by means of an additional switch contact 38—,
In some instances a combined control of the fre-
quency response curve and of the overall level
of the energy transferred to the rectifier at 46
is wuseful. Alternatively the selective network
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43—44 may at all times provide a comparatively
very high peak response (with respect to the
crevasse response at intermediate frequency) of
the resonance curve characteristic across the rec-
tifier 46, (e. g. of ratio value 8:1) so as to provide
the possibility of adjusting a high ratio: carrier
wave level to noise level, and in the high sensi-
tivity position a high threshold bias of the rectifier
46 may be provided, or the output of the rectifier
4T may be lowered or the threshold of operation
of the utilization device may otherwise be varied.
Some typical arrangements of adjusting the de-
sired value of ‘“useful sensitivity” are illustrated
in Fig. 1. As shown, the resonant circuit 6 is
shunted by a variable resistor 506 for controlling
the damping thereof. A similar variable re-
sistor 516 is provided across the terminals of cir-
cuit 162. The resistor across circuit 6 may be
cut out while the receiver is not tuned to a sta-
tion, for instance by means of the switch 38K for-
operation through the automatic tuning control
mechanism. It will be understood that increased
damping causes reduced response at frequencies
moderately spaced from the tuning frequency,
hence reduced response at the peak response fre-
quencies as effective across rectifier 46, while leav-
ing unchanged the ratio of the response values
at the frequency corresponding to exact tuning, if
it be supposed that a station is exactly in tune.
The net effect is that a higher level of static is re-
quired to bring about negative excess-bias across
rectifier 46 and in the lead 50 which controls the
operation of the utilization device. The adjust-
able resistors 506 and 516 obviously may be uni-
controlled. Furthermore, as shown, the coupling
condenser 542 in the feed path of the circuit
43—44 and rectifier 46, is rendered variable to
enhance the control effect of the elements 506, 516.
It will be understood that by decreasing the ca-
pacity of condenser 542, the response to received
energy of frequencies corresponding to peak re-
sponse at the rectifier 46, will be decreased. Pro-
viding the threshold bias of this rectifier, as de-
fined by the potential of the battery therewith
associated, is normally comparatively high, and
preferably of about the same value as the ampli-
tude of the normal carrier-dependent. output of
rectifier 47, the said change in peak response
caused by condenser §42 will leave the output of
the rectifier 46, as well as the balance condition
of the outputs of the rectifiers 46 and 47 sub-
stantially unchanged while a carrier is being re-
ceived. The control effect upon lead 50 is there-
fore cumulative with that of elements 506 and 516.
~ When the control device is adjusted during the
tuning process to operate only for a relatively low
noise . level, it may happen when the station is
definitively listened, that the level of “static” rises
to a high value, so as to destroy the entertain-
ment value of the programme; it is desirable that
in such case a switch device ete. be provided for
“muting” the reproducer; since the switch con-
tact 38 in Fig. 1 cannot perform this function a
further muting device may be provided, which

2 may be of a simple kind when used in combination

with the main switch 38— since this latter pre-
vents ‘a distorted reproduction which tends to
arise in some off-resonance positions; thus the
potential of the line 50 may be directly applied to

71 the grid of a normally overbiased amplifier tube

in the reproducing channel, without the inter-
position of a “trigger” device.

. It is also desirable in many instances that a
higher noise level be admissible when the tuning

- process is terminated, to avoid unstable reception

5

when the local reception conditions and the fading
are bad etec. For instance a further switch con-
tact 38— or other manually operated switch
means etc. preferably automatically actuated

when the hand of the operator releases the tuning

knob, may place the receiver in the “high sensi-
tivity” position referred to in the above; other
threshold adjusting means may be utilized.

It was shown that a strong interfering impulse
due to a flash etc. cannot cause ah erroneous
actuation of the utilization means; however in
most present day receivers a high potential will
in such event be produced across the A. V. C.
rectifier and will vanish rather slowly by reason
of ‘the time constant of its filtering network,
thereby decreasing the sensitivity of the receiver
and the energy fed to the “control” device, and
when the carrier wave is rather weak the receiver
may be briefly muted with some types of muting

systems; to avoid this inconvenience the time con- .

stant of the filter 53, or- of the filter 51, may be
increased in a desired proportion e. g. by means
of switch system, when the hand of the operator
releases the funing knob, or an additional filter
of high time: constant may be provided in the
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control line actuating the additional switch sys-

tem referred to in the above.

Alternatively the transfer of such interfering
impulses may be “suppressed” by means of circuits
of a- known kind, or an upper limit of energy
transfer may be provided in the amplifier sec-
tion § etc., either by means of control circuits of
a known type operating in response to a prede-
termined amplitude adjustment, or preferably,
in view of facilitating the initial adjustments, and
of allowing the detection of the presence of rela-
tively weak impulses, by means of a device close-
ly connected with the rectifier 48 and the selec-
tive networks feeding the same. Thus an ad-
ditional rectifier biased to a higher value may be
fed in parallel with 46 and may control the gain
of an amplifier tube in the amplifier section 5,
energy of operating intermediate frequency be-
ing unable tc exceed this threshold bias; pref-
erably this additional rectifier may be of the
push-pull type so that the associated filter may

have a very low time constant, the network 43—44

being accordingly slightly modified; or the rec-
tifier 46 may be of the push-pull type, and a fur-
ther inferior limit means may be provided in
the path of the additional control line. Of course,
the “control” channel may be fed from some oth-
er point in the amplifier section 5, in which the
selectivity is lower.

Many alternative types of selective net-works
may be associated with the rectifiers 46 and 41.
A type of filter of the general class illustrated
in Fig. 1, for the rectifier 46, with a resonant
circuit tuned to and adapted to reject the operat-
ing intermediate frequency, is in cases particu-
larly useful and effective. However, one or more
circuits tuned to a frequency moderately spaced
from adjacent the operating intermediate fre-
quency, may alternatively or conjeintly be utilised,
or again overcoupled band-pass filters etc. A
quartz filter or other mechanical resonant device
might also be utilized. It will be observed that it
is not essential that a double peaked resonance
curve characteristic be effective across the rec-
tifier 48, although such a response is particularly
useful, a single peak would be suitable, when
making the selective properties of the network
45— associated with the rectifier 41 sufficiently
pronounced.

In some instances a threshold bias of the rec- -
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tifier 41 in addition to the bias of the rectifier
46, and of lower value, is useful. In others it
may be preferable to omit bias or equivalent in-
ferior limit means of the rectifier 48, and to in-
crease the response at operating intermediate
frequency at the rectifier 47, so that the same
may appreciably exceed the intermediate fre-
quency response at the rectifier 46; however it is
understood that in such case a very effective
A. V. C. device is useful to render the threshold
adjustment of the utilization means (e. g. of
the tube 29) more easy.

Fig. 2 shows a modified form of control circuit,
in connection with an electromechanical mecha-
nism for providing “spreaded” tuning, of a type
fully disclosed in U. S. patent application Serial
No. 150,922, filed June 29, 1939, in which the nor~
mal gear ratio of the slow motion drive is in-
creased in close proximity of the exact tuning
position, and changed down again to its normal
value when the amount of mistuning reaches
again an appreciable value.

As shown, the control channel includes a high
frequency amplifier tube 191 which is fed direct-
ly from the tuned circuit 6, which latter is coupled
to the intermediate frequency amplifier as in the
foregoing arrangement. In the present instance
the tube 191 fulfills also the purpose of the direct
current amplifier tube, (2%9), and includes to
this end the winding 30 of an electromagnet sim-
ilar to the one described in the foregoing, this
winding being bypassed at 31, from the high fre-
quency view peoint. The phase of the rectifiers
461 and 471 is reversed as compared with 46 and
47 in the instance of Fig. 1, the rectifier 461 pro-
ducing positive potentials when the high fre-
quency energy exceeds a threshold value, whilst
the rectifier 47! produces negative potentials.
The two sets of potentials are again superposed
with respect to the control line 501, of which
the potential is normally in the absence high
frequency energy positive with respect to ground,
due to the delay bias of 461; the line 501 is ap-
plied to the grid of the tube 191 of which the
cathode is moderately positive with respect to
ground, the resultant grid bias being normally
slightly negative, so that the tube amplifies under
optimum conditions.

It will be cbserved that in the instance shown,
the potential variations of the “control” line (501)
are substantially independent of signal strength
and likewise of course of the gain of the high
frequency amplifier tube 191, and the D. C. con-
trol of this tube accordingly does not bring about
any additional repercussions, the small decrease
in gain at in-tune being meaningless.

The energy level in the plate circuit of 91 is
maintained nearly constant by means of the
A. V. C. device i6—I161 fed in parallel with the
“control” channel. The anode circuit of the
amplifier {9{ includes a network comprising three
rejector circuits 56, 55, 54, connected in series,
of which the circuit 56 sharply resonates at op-
erating intermediate frequency whereas the cir-
cuits 54, 55 are tuned to frequencies situated re-
spectively on either side of the operating inter-
mediate frequency and distant by about equal
amounts (such as +.25 and—2.5 kilocycles). The
rectifier 47{ is coupled to the circuit 56 through
the resonant circuit 45 defined in Fig. 1. The
rectifier 461 is fed through the small condenser
58 from the tap of the circuits 56 and 54—55,
the response curve characteristic of the network

2ing from the viewpoint here concerned sub-
stantially equivalent to response provided by the
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network 43—44 of the foregoing arrangement,
i. e. the transmission of energy of intermediate
frequency is lowered in substantial proportion
and the transmission of energy in frequencies
close to the tuning frequencies of the circuits 54,
55 takes place in substantial proportion. When
a carrier wave is exactly tuned in, the tube 191
is biased to a more negative value its anode
current decreases and the electromagnet 13 re-
leases its armature under the tension of the
spring. The operation under various
other tuning conditions will readily be under-
stood when considered in connection with the
foregoing explanation. An erroneous actuation
of the electromagnet in the case of a very power-
ful carrier wave and the receiver being so con-
siderably mistuned as to set up no appreciable
potential across 471, may be prevented by means
of the selective circuit 45 ete. as in the foregoing
arrangement. Alternatively or conjointly, -this
result may easily be obtained in this and in other
instances by interposing between the circuit 6
and the rectifier 16i of the A. V. C. device a se-
lective network such as an overcoupled band pass
filter etec. presenting a relatively double-peaked
resonance curve characteristic, the resultant re-
sponse at 161 presenting for instance a very flat
single peak. More generally the relative resul-
tant response of the A. V. C. rectifier as compared
with the response at the rectifier 471 may be
higher at frequencies in the immediate neigh-
bourhood of the peak response frequencies at 461.
In such case, the gain of the amplifier path of the
rectifier 471 is decreased in a sufficient proportion
by the relatively high A. V. C. potentials.

The confrol drive mechanism for the ganged
variable condensers includes in the instance a
planetary drive indicated by the general refer-
ence 88, of the ball-bearing fype, and serving to
superpose two different movements both derived
by turning the tuning knob. The inner ball race
is formed as a whole with the tuning spindle 64
carrying the tuning knob (ot shown), and is
accordingly driven at all times. The ball cage
81 is fixed to the spindle 62 of a conventional
slow motion drive associated with the variable
ganged tuning condensers. The outer ball race
82 is driven by the spindle 64 through a friction
clutch and through toothed gearing including a
gear wheel 85 clutched to the spindle 64, an an-
nulus 83 secured to the outer ball race 83 which
latter is to this end formed with radially project-
ing arms 821, and an interposed gear wheel 84
freely rotatable about a pivot secured to the

chassis. A toothed disc 32 is secured to the gear

wheel 85, and the clutch comprises a spring 85
frictionally engaging the disc 32 and a flange
64{ on the tuning spindle. When no station is
being received the anode current at 191 is a max-
imum and the electromagnet stops the disc 32,
and the associated outer ball race. Accordingly
the planetary gearing may function as a quite
conventional slow-motion drive. When the re-
ceiver is nearly in tune with a station, the
toothed disc is released by virtue of the decreas-
ing anode current; when the operator continues
to rotate the tuning knob, the outer race 82 is
rotated in opposite direction, the gear ratio
at 82—84--8%5 being so chosen with respect to
the ratio of the planetary drive proper that a
small excess movement of the inner ball race re-
mains, whereas the ball cage is rotated at an ex-
tremely slow speed, until tuning is altered
through the point of exact resonance, to leave
again a small proportion of mistuning.
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Of course, the tuning control device might be
combined with visual indicator means or with
means for muting the reproducer o suppress
noise then tuning from one station to another.
The noise suppression means might for instance
be of the type shown in Fig. 4, or might be switch
operated through the electromagnet 30—13 or
might be of a purely electrical-type.

The super-imposition of the outputs of the
rectifiers 46 and 47 may alternatively take place
in many different manners; for example a po-
tential derived from each rectifier may be ap-
plied to a D. C. amplifier tube, the outputs of
the two tubes flowing through the same winding
30 of an electromagnet performing the desired
functions, or flowing alternatively through a
common resistance connected to the utilisation
device; or a valve with two control grids able
of influencing the space current in approximate-
1y the same way, may be utilized.

Fig. 3 shows another form of control circuit
in which the two control rectifiers co-operate in
“multiplicative” fashion, the output of the rec-
tifier 46 being arranged to alter the level of en-
ergy at the rectifier 47.

"The . control system "includes an amplifier

‘channe] switched “on” in response to the output
-0of 'a control channel of the type specifically set

forth in this invention, and being switched “off”

-again in response to the output of a further con-

trol circuit designed as described and claimed in

‘my divisional U. S. patent application Ser. No.

234,154, filed October 10,1938, originally disclosed

‘in U. 8. application Ser. No. 150,922 filed June 29,

1937." There is also provided a so-called trigger-

‘circuit, for abruptly altering the gain of the

controlled amplifier channel.

The specific “control” channel in the present
instance comprises two separate high frequency
amplifier tubes 192 and 193 fed in paralle] by
high frequency energy derived directly from the

‘tuned circuit 6 in a manner similar to that

shown in Fig. 2. The amplifier tube 193 ampli-
fles under constant gain conditions and feeds
the rectifier 46 producing “negative” potentials

-across the resistor 49, through the selective net-

work 43—44° providing "a “resultant” mark-
edly double humped resonance curve character-
istic across the rectifier, the arrangement being
quite similar to that shown in Fig. 1; a negative
threshold bias is also used but may in some in-
stances be dispensed with. In ‘analogous man-
ner the amplifier tube 192 feeds the rectifier 47
producing “positive control” potentials, across
the load resistor 48, through a selective filter 451
passing in the main energy of intermediate fre-
quency only. The gain of the amplifier tube 192
is normally optimum and decreases in response
to potentials of the rectifier 46 applied to its
grid through the lead 81. It may first be as-
sumed that the anode of the diode 47 is at pre-
determined potential, moderately (positive with
respect to ground). o

The operation of the control circuit shown in
Fig. 3 is as follows: When the receiver is exact-
ly tuned to a moderately strong carrier wave, a
predetermined output results at the rectifier 46,
as defined by the crevasse response; the gain of
the amplifier 192 is of predetermined value, and
the energy is effectively translated through the
filter 451 to the rectifier 47 so as to actuate the
utilization device. When a very powerful carrier
wave is tuned in, the input to the amplifier 192
will increase to & moderate extent when the
A. V. C. device is not perfectly efficient. This

7

increase if desired may be compensated by the
output potential of the rectifier 46, by arranging
matters so that the output of this rectifier in-
creases progressively as the input of the ampli-
fier 193 increases, whereby the resulting in-
creased negative bias may be applied to the tube
182 to decrease the gain thereof; the input of
the rectifier 471 and the potential of the outgoing
control line 502 may as a result remain at about
the same value as in the foregoing instance; an
analogous compensation effect will take place
when a very weak carrier wave is tuned in. The
rectifier 46 particularly when of the push-puil
type and associated with a filter 51 of very low
time constant may also prevent the. effect on
the control line of brief interfering impulses as
referred to herein before. :

When the receiver is responsive to static only
the energy across the rectifier 46 assumes a sub-
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stantial value as compared with the energy 20

across the rectifier 47, since the peak response
at 46 is comparatively much higher; according-
ly the gain of the tube 192 will accordingly be
lowered sufficiently to prevent the actuation .of
the utilization device by the output of the rec-
tifier 41. Purther the actuation of the utiliza-
tion means is prevented when both a carrier
wave and comparatively intense static are ap-
plied to the receiver, and likewise when the de-
sired carrier wave is adjoined by another inter=
fering carrier wave e. g. due to a C. 'W. trans-
mitter, transmitting on a closely adjacent fre-
quency (e. g. at =3 Kec.). The arrangement may
if desired be such that the negative bias of the
tube 192 increases when a carrier wave is moder-
ately off resonance so as to translate more en-
ergy to the rectifier 46 by reason of its peak re-
sponse tending to be the more effective. When
2 high amount of mistuning is reached, the in-

put of the rectifier 41 decreases, and the gain

of the tube 182 increases (the same being pref-
erably limited by reason.of the threshold bias
of the rectifier 46), but the energy reaching
the rectifier 47 is substantially attenuated by
the circuits 451 which thus remove “gmbiguity.”

The control line 502 is coupled to the grid cir-
cuit of an amplifier tube 90 in the reproducer
channel so as to be disabled when the receiver
is not tuned to a carrier wave, and this tube is
at the same time in the path of a tuning cor-
rector device A. F. C. 81 of conventional design,
of which the output potentials are applied
through the lead 92 to a controlled impedarnce in
the local oscillator section as is well known to
those skilled in the art.- A trigger device is inter-
bosed between the control lead 502 and the grid
circuit of the tube 90, and includes a tube 88
with a high frequency impedance 93 in its anode
circuit, and a rectifier 89, The auxiliary (frig-
ger) tube 88 is of the hexode type or the like,
and comprises a main control grid connected to

the “control” lead 502, and another grid capable:

of controlling the amplification of the tube, re-
ferred to as the gain control grid. The cathode
of the tube 88 is considerably positive with re-
spect to ground (e. g. at -+10 volts) there being
accordingly under normal conditions (in the
absence of a signal) a rather considerable nega-
tive bias, less however than cutoff bias.: The
tube 88 is fed with high frequency energy, either
from an auxiliary source of which the frequency
and output potential amplitude are not critical,
or by signal energy, in the instance shown, de-
rived from circuit 6, and applied to the main con-
trol grid through a small condenser 94,
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.. The amplification of the tube 88 is accord-
ingly normally very low, and the energy appear-
ing in its anode circuit is in the present instance
further reduced when the receiver is not tuned
to a signal, since due to the signal itself,

. "When the amount of mistuning with respect
to a carrier wave decreases sufficiently, high fre-
quency energy is applied to the tube 88 and the
potential of the line 502 increases toward more
positive values as explained hereinbefore, thus
lowering the negative bias of the main control
grid. The gain control grid is normally main-
tained at a rather high negative value, and de-
spite the same lowering the gain of the tube, an
appreciable high frequency energy will be set
up across the anode load resistor 83. This en-
ergy is applied to the rectifier 89 which produces
“positive” potentials across a load resistor 95
provided with a tap, which latter is connected to
the gain control grid through the lead 26, a
filter 97 and a further lead 98. Accordingly the
gain of the tube 88 will increase in response to
its high frequency output. It will readily be un-
derstood that the anode of the rectifier 88 of the
diode type, is at the desired potential relative
to the cathode of the tube 88. A negative thresh-
old bias is provided for the rectifier 89, and is
adjusted in such a way as to be exceeded by the
high frequency energy applied to the rectifier
when the amount of mistuning is less than for
instance 1.5 Kkilocycles. When this tuning-in
value is exceeded the resulting lowered negative
bias of the gain control grid will bring about an
increased high frequency energy in the output
cireuit and thus a further lowered bias, which
rapidly would tend to reach a positive value the
tube risking to be damaged; an inferior limit
means for the negative bias is accordingly pro-
vided which is interposed between the lead 95
and the filter 97, and comprises an auxiliary
diode 100 associated with a resistor 88 connect-
ed in series between the lead 96 and the point 161
having the desired limit potential toward posi-
tive values, the diode cathode being connected
to said point 10i. The lead 98 is connected
through the filter 97 to the tap of the resistor
and diode and cannot exceed the potential of the
point i8{ since the diode grows conductive and
assumes a low internal resistance in comparison
to the associated resistor 99, when the lead 96
reaches more positive potentials.

The potentials across the diode load resistor 95
are applied through the leads 593 and 504 to the
grid of the amplifier tube 99 which is normally
biased to cutoff, a limit means of analogous de-
sign 991—100! being provided for limiting the
minimum value of negative bias in the operating
condition, and an analogous filter 971. In some
instances the same limit means may serve for
both tubes.

As soon as the negative overbias of the tube 93

is somewhat lowered, a small frequency cor-

rector potential appears in the lead 92, and the
resulting improved in-tune condition increases
the potential of the line 582 and through the
improved gain of the tube 88 further increases the
corrector potential at 92. This effect tends in it-
self to give a trigger action and is cumulative with
the trigger action through the gain control grid
explained in the above, and accordingly the tun-
ing is very quickly rendered nearly perfect and
the reproducer is rendered operative.

The reproducer and frequency control channel
are released again in the instance, when the ab-
solute amplitude of the corrector potentials ex-
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ceeds a predetermined value, such a device ren-
dering the initial adjustments very easy and pro-
viding an excellent stability of operation, as ex-
plained in the patent application referred to in
the above. To this end the lead 92 is applied to a
“double-wave-rectifier” means including a direct
current amplifier tube 102 with an anode load
resistor 193 and a cathode load resistor 108, the
former having a considerably higher value, the

A. F. C. potentials being for instance amplified :

10 times across 103 whilst the “amplification”
at the cathode load resistor is slightly less than
unit. Part of the anode potential variations is
tapped off by means of a potentiometer 165—106,

the potential variations at the tap being about

equal in amplitude but of opposite phase as com-
pared with the potentials dispensible at the
cathode. Another potentiometer is connected
between the cathode and the tap just mentioned
and comprises a unidirectional conductor 108 such
as the space path of a diode included in the same
bulb as the triode 102, in series with a resistor
107 of rather high value, the diode cathode and
the cathode of the triode {02 having a same
sleeve.

‘When the potential of the corrector line 92 de-
creases with respect to ground, the potential of
the tap 105—106 increases with respect to a ref-
erence potential whilst the potential of the cath-
ode decreases. - Accordingly the diode 108 is con-
ducting and the potential of the outgoing line 109
connected to the tap of 107T—I108 assumes in sub-
stance the cathode potential. When the A. F, C.
potential increases, the diode is non-conducting
and the decreasing potential of the tap 105—I106
determines the potential of the lead 109. The
potential of this lead accordingly decreases for
potential variations of either sense of the line 92
and when they reach a predefermined minimum

value they are capable to trigger the tube 88 out .

of operation. To this end, the potentials of the
lead i08 are superposed through a filter (il of
moderate time constant such as % second and
through the further lead 110 to the potentials of
the rectifier 41.

* Whilst the effect of this superposition is mean-
ingless when the receiver is not tuned to a car-
rier wave, it will be noted that a negative poten-
tial component appears as concerns the lead 502
when the tube 88 is triggered into operation since
the amount of “physical” detuning (as defined by
the main tuning condenser or the like in the lo-
cal oscillator section) is at this moment rather
considerable and hence the corrector potential;
for this reason, the excessive increase of energy
across the load resistor 93 of the trigger tube
resulting from the improved in-tuned condition
is to some extent counter-acted, but the speed
of operation of the trigger action is not appre-
ciably thereby lowered.

Suppose that the receiver is exactly in tune,
there being no corrector potential; then the gain
at 88 will be 2 maximum and there will be a pre-
determined excess of potential of the line 96 with
respect to the point 101. With increasing nega-
tive bias of the main control grid due to increas-
ing corrector potential values the gain of the tube
88 is lowered and the excess of potential decreases
progressively until the potential at 96 is less than
the potential at 101, so that the negative bias
of the gain control grid will slightly increase; a
lowered gain will result and a further increased
gain control grid bias, and very quickly the tube
is triggered back into the inoperative condition,
releasing therby the tube 90. The large “physi-
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cal” amount of mistuning. will rapidly. be ef-
fective since no longer compensated by the po-
tentials of the line 92 and the output potential
of the rectifier 471 will decrease so as to maintain
the inoperative state, even when. the potential
of the line 110 resumes the reference potential
with a speed depending on the (relatively high)
time constant of the filter {11. Of course, if de-
sired, separate amplifier tubes-or other con-
trolled means might be used for the A. F. C. chan-
nel and for the reproducer channel, in which case
the threshold of operation might be adjusted
independently for each device. A visual indi-
cator means comprising for instance a neon lamp
may also be actuated by the potentials of the
lead 504. ,

Many other devices giving a trigger: action may
alternatively be interposed between the utiliza-
tion device and the “control” line, as will readily
be understood by those skilled in the art; for in-
stance, a device of the multivibrator type includ-
ing an auxiliary direct current amplifier tube
directly coupled to the tube fed by the control
line may be used, or again a neon lamp with a
threshold illumination potential ete.

It will also be understood by those skilled in
the art that an arrangement offering some anal-
ogy with that shown in Fig. 1 may be obtained
by using an auxiliary source of high frequency
energy of non-critical frequency and approxi-
mately (but not critical) predetermined ampli-
tude, of which the energy is translated through
an amplifier tube or path controlled by the rec-
tified potentials of the rectifiers 46 and 47, e. g.
applied to the two control grids of a hexode tube.

Alternatively, a related class of arrangements
would comprise a direct current amplifier e, g.
comprising a hexode tube, the anode currnt of
which is controlled by means of two control grids
in response to the outputs both of the rectifier
46 and of 41. »

Fig. 4 serves to illustrate a further alternative
form of the invention in which the utilization de-
vice is connected to the rectifier 47 through the
lead 505, the transfer charactéristics of the path
between the source of signal energy and the rec-
tifier 471 being again varied in response to the
output of the rectifier 46, as in Fig. 3, but a sep-
arate controlled means in the channel of the
rectifier 47 being dispensed with by controlling
the gain of the intermediate frequency ampli-
fier 5 and if desired of other amplifier sections
preceding the branch-off point 6 of this channel.
This control is carried out through the A. V. C.
control line, in addition to the normal effect of
this latter device. Moreover in the instance
shown, the rectifier 46 ahd the rectifier of the
A. V. C. device are confounded, the common rec-
tifier being provided with a selective network of
the type described in the foregoing so as to re-
spond preferably to “statie” if the same is pres-
ent.

In the instance shown the c¢ontrol rectifier
produces “positive” control potentials.

To facilitate the explanation it may first be
assumed that the anode of the rectifier 46—AVC
is connected to ground and that the A. V. C. de-
vice is perfectly efficient, with. respect to 41.
When a carrier wave is exactly in tune a prede-
termined potential appears at 41 which is able
of actuating the utilization device. When the re~
ceiver is only tuned to “static” of a substantial
amplitude, a relatively higher negative potential
is produced across the load resistor. 491 of the
A. V. C. rectifier, even when the level of interme-

o °

diate frequency energy remains the same. The
gain of the amplifier section 5§ etc. is thereby low-
ered and the energy across the rectifier 47 de-
creases sufficiently to prevent the actuation ;of
the utilization device. A higher potential will
also be produced when the receiver is moderately
off tune, on either side of the operating interme-
diate. frequency, by virtue of the symmetrical
network 43-—44, and the selective circuit 45 need

not therefore to have marked selective proper--:

ties for small mis-tuning amounts whilst the
actuation of the utilization device is prevented.
The circuit 45 in the present instance again
serves to remove “ambiguity” of actuation, when
appreciable energy continues to be present across
the circuit 6 in the case of a very powerful car-
rier wave, in case when the amount of mistun-
ing exceeds the peak response frequencies at the
rectifier 46 so that the A. V. C. potential is mod—
erate.

In many 1nstances the eﬁimency of the A. V C
device is not so high as desirable, and substan-
tial energy may in such last-named case be ap-
plied to the rectifier 41, unless the circuit (or
circuits) 45 affords a very substantial attenua-
tion. A compensation arrangement is in such
case desirable for partly balancing the output
of the rectifier 47 when the energy across the
circuit 6 is high; the selectivity of the path feed-
ing the balancing rectifier must be less high, and:
this rectifier must be provided or associated with
a limit means to prevent in substance an effect
unless the erergy exceeds a threshold value.
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"In the instance shown, part of the output of -

the A. V. C. rectifier is led off through. a tap on

the load resistor 491 through the lead 112 indi-
cated by the dotted line, and through a. filter
113, whereby these potentials are super-imposed
to. the potentials of the rectifier 47, the A. V. .C.
rectifier being of the biased type, this also im-
proving the efﬁmency of the automatic gain con-
trol.

The utlhzatlon device in. Fig. 4 comprises. a
relay 115 included in the anode circuit of a tube
1i4 and operating a. three-pole switch 148 which
in one position short-circuits the loudspeaker
circuit and in the other extinguishes an indi-

cator lamp in a manner analogous to that shown.

in Flg 1.

The arrangement of Fig. 4 may a,lterna,twely

be __so}modlﬁed that the potentials of a separate.
rectifier 46 are superposed to the potentials of
the A. V. C. rectifier, the former preferably asso-.
ciated with a threshold. bias or equivalent. .Or
the rectifier 47 may -be- confounded with fhe
demodulating detector. In some instances the
A. V. C.rectifier may perform the function of the
rectifier 471. .
fier 46 may be fed from an early stage of the
receiver where the selectivity is broad, e. g. from:
some point of -the control channel of the auto-:
matic selectivity control system of U. S. 85,166.
Additional frequency changer means of any suit-

able kind may of course be interposed if desired.:

A further rectifier may. if desired be associated

Of course the channel of the recti-
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with the “rectifier - 46 to cancel out adjacent -

channel response, by means of the compensa-

tion arrangement described in Luxemburg ‘Pat-

ent ‘No, 22997. Many -other modifications will

suggest themselves to those skilled in the art
~What I claim is:

~1. In a-radio receiving system a utilization de-v-
vice of the character described; means adapted
to ‘inhibit the operation of the said device in’
response ‘to’ the impression thereon-of potentials’
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in substance exceeding & threshold: value! ‘a
device for causing inhibition in response to in-
cident static likely to cause. appreciable inter-
ference, and comprising two branch devices; a
coupling connection for said branch devices to
2. desired point in the receiving system; means
in the first branch device for deriving a unidi-
rectional potential, in response to incident static,
and  selective means in said branch device for
providing predominant response to.incident en-
ergy of frequencies moderately spaced from the
tuning frequency of the receiver; means in the
second branch device for deriving a unidirectional
potential, and a selective energy feed path there-
for having substantial response at frequencies
about the tuning frequency of the receiver;
means for utilizing said first-named . unidirec-
tional potential to tend causing inhibition;
and means for causing said second-named uni-
directional potential to counteract the effect
on said inhibitory means, of the -first-named
branch device, whereby effectively to alter the
operating threshold value.

2. In a radio receiver, a utlhzatlon device of
the character described; means adapted to in-
hibit the operation thereof; in -response to the
impression thereon of a potential ih substance
exceeding a threshold value; a device for dis=
criminating between carrier waves and statie,
for operating inhibition in response to the recep-
tion of static likely to cause interference; means
for = deriving 'a unidirectional potential in
response to incident static, and a selective energy
feed path therefor, having predominant
response to incident energy of frequencies mod-
erately spaced from the tuning frequency of the
receiver; means for deriving a further unidi-
rectional potential, and a selective energy feed
path therefor, having substantial response to
incident energy of frequencies about the tuning
frequency of the receiver; a substantially pre-
determined response level relationship at the in-
puts of the two unidirectional potential provid-
ing means, for energy of frequencies in proxim-
ity of the tuning frequency of the receiver;
means for combining in opposed relationship the
effects of the two unidirectional potentials, and
influencing therewith the aforesaid inhibitory
means in such a way that the first-named uni-
directional potential tends to operate inhibition,
the rate of effectiveness of the said potential be-
ing governed by the amplitude of the second-
named potential.

3. In a radio receiving system, a utlhzatmn
device of the characer described; means adapted
to inhibit the operation of the said device; in
response to the impression thereon of voltages
exceeding a threshold value; a biasing voltage
for normally causing inhibition; a device discrim-
inating between static and carrier waves, for
controlling the inhibition, and comprising two
branch paths coupled to a desired point in the
receiving system; means for. deriving a unidi-
rectional potential from one of said branch
paths, in response to the reception of substan-
incoming high-frequency energy,
whether due to a carrier wave or to static: and
selective means in the energy feed path for said
unidirectional potential providing means, having
substantial response to energy of frequencies at
about the tuning frequency; means for utiliz-
ing said potential to upset the effect of the afore-
said biasing voltage; means for deriving another
unidirectional potential, in response to the recep-
tion of static, from the other of said branch

2,216,451

paths; and selective means in said second branch
path for ensuring predominant response to ingi-
dent energy of frequencies moderately spaced
from the tuning frequency of the receiver; means
for causing said second unidirectional potential
to counteract the effectiveness of the energy
feed path for the first-named. unidirectional po-
tential providing means, to prevent the inhibition
from being upset when the amplitude of the sec-
ond-named unidirectional potential exceeds a
substantially predetérmined value, relatively to
the amplitude of incoming energy energizing
said first-named un1d1rectiona1 potential provid-
ing means.

4. In a radio receiving system, a utilization
device of the character described; means adapted
to inhibit the operation of said dev1ce in response
to the impression thereon of a potentlal in sub-
stance exceeding. & threshold value, a device for
causing inhibition in response’ to received static
likely to cause appreciable interference, includ-
ing means for deriving a unidirectional potentlal
and a selective energy feed path therefor, having
predominant response to incident energy of fre-
quencies moderately spaced from the tuning fre-
quency of the receiver, said potential tending to
reach a substantial value in response to the re-
ception of static; means for deriving a further
unidirectional potential, and a selective energy
feed path therefor, having substantlal response
to incident energy of frequencies about the tuning
frequency of the receiver; means for utilizing the
effects of the said two unidirectional potentials
in opposed relationship, and influencing there-
with the inhibitory means in such a way that the
first-named potential tends to operate inhibition,
the rate of effectiveness of said first-named po-
tential being governed by the amplitude of the
second unidirectional potentlal and an automa-
tic gain control network responsive to received
energy of frequencies at about the tuning fre-
quency of the - receiver, arranged to alter the
level of energy feed to the ‘two unidirectional
botential providing.means, at substantlally the
same rate.

5. In g radio recelvmg system, a utxhzatmn
device of the character described; means adapted
to inhibit the operation of the said device in re-
sponse to the impression thereon of a potential
in substance exceeding a threshold value; a de-
vice for causing 1nh1b1t10n in response to re-
ceived static likely to cause appreciable inter-
ference, including two branch paths coupled to
a desired point in the receiving system; means
in one of said paths for deriving a unidirectional
potential, and a selective energy feed path there-
for having predominant response to incident en=
ergy of frequencies moderately spaced from the
tuning frequency of the receiver, said potent1a.1
tending to reach a substantial value in response
to the reception of static; means for deriving a
further unidirectional potential, from the. other
of said branch paths, and a selective energy feed
path therefor, having substantial response to in-
cident energy of frequencies about the tuning
frequency of the receiver; means for utilizing
the effects of the said two unidirectional po-
tentials in opposed relationship, and influencing
therewith the inhibitory means in suc¢h a way
that the first-named ‘potential tends to operate
inhibition, the rate of effectiveness of said first-
named potential being-governed by the ampli-
tude of the second unidirectiohal potential; said
receiving system being characterized by the pro-

vision in ‘said first-named branch-path, of. se-.
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lective means including a rejector circuit tuned
to reject in substantial proportion incoming en-
ergy of frequencies closely around the tuning
frequency of the receiver.

6. A receiver according to claim 2, character-
ized in that the first-named unidirectional po-

tential providing means is operatively associated -

with limiting means providing a fixed threshold
of operation and comprising a source of direct
current potentials, whereby to prevent a change
of output potential as long as the received en-
ergy impressed upon the input of said unidirec-
tional potential providing means does not exceed
a threshold value, and wherein furthermore the
amplitudes of the potentials respectively derived
from the said first-named unidirectional poten-
tial providing means provided with the said lim-
iting means, and from the said second-named
uni-directional potential providing means, in re-
sponse to the reception of energy of about the
tuning frequency, are relatively adjusted to ex-
ert substantially the same control effect upon the
utilization device, whereby to permit balancing
out substantially exactly the control influence
which tends to take place at both uni-directional
potential providing means in response to the
reception of a carrier wave.

7. A receiver according to claim 2, further
characterized by the provision of means for
utilizing the algebraic sum of said two unidirec-
tional potentials for controlling the inhibitory
means, the said means including a direct-cur-
rent connection to both of said unidirectional
potential providing means.

8. A radio receiver according to claim 3, char-
acterized by the provision of gain control means
in the first-named branch path, and of means
for altering the gain of said branch path in re-

sponse to the amplitude of the potential derived

from the second-named branch path.
9. A radio receiver according to claim 3, char-

11

acterized by the provision of an automatic gain
control network including means for deriving a
unidirectional potential in response to incoming
energy of frequencies at about the tuning fre-
quency of the receiver, and arranged to tend to
minimize the output variations at the receiver
point whereat the aforesaid paths branch off;
and further characterized by the provision of
means for additorily combining the said auto-
matic gain control potential and the unidirec-
tional potential derived from the second-named
branch path, whereby an increase in energy at
the unidirectional potential providing means
thereof, is met by a decreased potential at the
output of the aforesaid first-named branch-path,
in response to received static.

10. A radio receiver according to claim 3, char-
acterized by the provision of an automatic gain
control network arranged to minimize in sub-
stance the output variations at the receiver point
whereat the two branch paths branch off, for
energy of frequencies at about the tuning fre-
quency of the receiver; and further characterized
in that said automatic gain control network
cumulates the function of the second-named of
the two branch paths, said network including
means for deriving a unidirectional potential for
controlling the gain, and a selective means for
ensuring predominant response to energy of fre-
quencies at about the tuning frequency of the
receiver.

11. A receiver according to claim 2, character-
ized by the provision of adjustable means, for
altering to a desired value the response to inci-
dent energy of frequencies moderately spaced
from the tuning frequency of the receiver, of the
feed path of the means for deriving the first-
named of said unidirectional potentials; with a
view to altering thereby the amplitude of in-
coming static causing inhibition.
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