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1
This invention relates to radio apparatus of
the self-tuning type. More particularly, it re-
lates to “stop-on-signal” apparatus, especially
receivers, requiring no manual presetting to tune
in progressively the stations within their range
of sensitivity. Such receivers, a.though having
broad utility, are particularly advantageous for
use as automobile receivers because the frequent
changes in geographical position of the vehicle
cause different stations to be within range for
reception at different times. 'This feature of
stop-on-signal receivers makes them also espe-
cially applicable to all types of automotive ve-
hicles including watercraft and aircraft.
Receivers of this type have been known in the
art as “stop-on-carrier” or “signal-seeking” re-
ceivers. Although “stop-on-carrier” is substan-
tially the same in meaning as “stop-on-signal,”
I now prefer the use of the term “stop-on-signal”
receiver for this class of device. Receivers of
this general type have been described in previous
patents and patent applications, such as those
of Edward P, Andrews, Patent No. 2,326,738,
issued August 17, 1943, and Patent No. 2,262,213,
issued November 11, i941; also in the presently
pending application of William J. O’Brien, Serial
No. 605,397, filed July 16, 1945, and Patent No.
2,442,430, issued June 1, 1948.
Certain features of the apparatus disclesed in

this application are disclosed and claimed in the j

above-mentioned application and patent of Wil-
liam J. O’Brien, my Patent No. 2,493,741 issued
January 10, 1950 and Patent No. 2,494,235, issued
January 10, 1950 to Olgierd Gierwiatowski.

Although the invention to be described is o

especially adapied for use with stop-on-signal
receivers for broadcast reception, its use is not
necessarily restricted to this field, for stop-on-
signal devices may also find application in radio
transmitters, in the field of electronic econtrel,
and in obther resonance responsive electronic
apparatus. .

One of the objects of my invention, therefore,
is to provide improved stop-on-carrier, signal-
seeking, or stop-on-signal tuning apparatus for
all varieties of tunable radio circuits.

Another object of my invention is to provide
an improved stop-on-signal radio receiver.

A further object of the present invention is to
provide new and improved stop-on-signal radio
apparatus including an electron tube having a
plate circuit and a magnetically or flux latched
tuning means controlling relay having a coil in
the plate circuit of the tube which is energizable
t0 unlatch the relay.

Another object of the present invention is to
provide a new and improved stop-on-signal radio
apparatus wherein the means for stopping varia-
tion of tuning means in response to a signal in-
cludes flux-laiched relay means unlatched by
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2
signal responsive means and brake means applied
when said relay means is unlatched.

A further object of the present invention is to
provide a new and improved stop-on-signal radio
apparatus including an electron tube having a
piate circuit and a tuning means brake control-
ling relay in the plate circuit energizable to un-
lateh the relay and wherein said relay also is
adapted to open the plate circuit of the tube,
thereby to insure that the tuning means will not
vary the tuning until the plate circuit is again
reclosed.

A further object of the present invention is to
provide a new and improved stop-on-signal radio
apparatus comprising a gas tube adapted to be
rendered conductive in response to a signal and
a tuning means controlling relay energized from

. the plate circuit of the tube which is adapted to
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open the plate circuit, thereby to render the tube
nonconductive to prevent variation of the tuning
means until the plate circuit is again reclosed.
A further object of the present invention is to
provide a new and improved stop-on-signal radio
apparatus comprising variable tuning means, a

. plurality of electron tube means and a relay con-

trolled thereby adapted to be energized to termi-

“nate variation of the tuning means and, preier-

ably, simultaneously to open the plate circuits of
one or more or all of the electron tube means,
thereby to cut down fthe current consumption
during such time as the stop-on-signal means is
not tuning in a signal.

Another object of the present invention is to
provide a new and improved stop-on-signal radio
apparatus wherein variable tuning means are
stopped by a flux-latched relay having coil means
in the plate circuit of an electron tube and
arranged to buck the relay latching flux.

A further object of the present invention is to
provide a stop-on-signal radio apparatus where-
in the tuning means is controlled by a relay hav-
ing coil means energized by direct current in op-
posite directions to effect magnetic latching and
unlatching of the relay.

A further object of the present invention is to
provide a new and improved, and especially sim-
plified, stop-on-signal confro! comprising vari-
able tuning means and means including a single
coil relay energizable in opposite directions to
initiate and terminate operation of the tuning
means.

A still further object of the present invention
is to provide stop-on-signal radio apparatus hav-
ing novel means for initiating and stopping vari-
ation of tuning means to tune in signals, which
means includes electromagnetic means having two
windings and means for energizing one of said
windings with direct current to initiative varia-
tion and the other with direct current to stop

0 variation,
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A further object of the present invention is to
provide a new and improved stop-on-signal tun-
ing means comprising a magnetically latched
relay wherein the magnetic latching is effected
by the residual magnetism of the relay and by a
small current providing additional holding fiux.

A further object of the present invention is to
provide a new and improved stop-on-signal relay.

Another object or the present inventicn is to
provide new and improved stop-on-signal radio
apparaius including a fiux-latched relay having a
coil energizable to buck the latching flux and
means associated therewith to limit the current
through the coil to a value which will not effect
relatching of the relay ineans.

A furcher object of the present invention is to
provide a new and improved stop-on-signal radio
apparatus having an audio amplifier in which the
stopping means is coupled to the apparatus ahead
of the audio amplifier and includes relay means
in the place circuit of a tube adapted to be en-
ergized by an increase in current in the plate
circuit and which, when energized, releases
resiliently operated means to stop the tuning
means.

Another object of the present invention is to
provide a new and improved stop-on-signal radio
apparatus energized from an alternating current
source of power, wherein the power storage means
is charged by means energized by alternating cur-
rent and both the initiation and termination of
the variation of the tuning means is controlled
by nieans energized from a rectifier also energized
from the said source of power.

Further cbjects, advantages and capabilities of
my invention will become apparent upon study
of the following description and accompanying
drawings in which:

Fig. 1 is a schematic illustration of an embodi-
ment of my invention as applied to automobile
receivers;

Fig. 1A is o fragmentary schematic representa-
tion of another embodiment of the invention;

Fig. 2 is a schematic illustration of further em-
bodiment of my invention util.zing motor driven
tuning means and relay operated clutch means
for starting the tuning means; and

Fig. 3 is a schematic illustration of a still fur-
ther embodimeant of my invention.

Fig. 1 illustrates an embodiment of my inven-
tion applied to autemobile radio receivers. More
particularly, it represents an automobile radio
receiver of the superheterodyne type, including
an antenna {8; a tuned radio frequency amplifier
{1 and its associated variable tuning means 13;
a first detector and oscillator 12 and the variable
tuning means {4 and {5 associated therewith; an
intermediate frequency amplifier 16 which may
have a plurality of stages; a second detector 17;
a transformer having a primary {8 and a second-
ary {9 coupling the intermediate frequzncy ampli-
fier 1§ to the second detector 11; an audio fre-
quency amplifier 28; a volume control voltage
divider 2{; an automatic volume control circuit
22; and a loudspeaker 24.

Power is preferably supplied to the apparatus
by the vehicle storage battery 31 which serves
directly as a source of filament supply for the
tubes, as well as to energize a relay and solenoid
forming part of the stop-on-signal means to be
dsscribed shortly. The power supply includes a
high voltage “B” supply 32, which may be a stand-
ard vibrator unit of the type commonly used in
vehicular radios. The filamen? supply, indicated
at 33 and which is connected to the filaments (not
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shown) of all the tubes, and current to the “B”
supply is controlled by an “on-and-off” switch 39,
which may be physically connected tc the volume
control 2i. A choke coil 35 connected to the un-
grounded negative terminal of the battery serves
to isolate high frequency currents from the bat-
tery circuit, and capacitors 29 and 36 further
serve to ground high frequency currents.

The variable tuning means 3, i and (5 are
llustrated as being of the variable permeability
type having movabkle powdered iron cores 712.
However, it should be understood that variable
condensers may bs employed. The cores are ar-
ranged for slidable movement by means of the
spring T8 which pulls a yoke 71 to which the sev-
eral cores T2 are attachesd from the high fre-
quency end of core travel whereat the cores are
outside their associated coils to the low frequency
end where the cores are within the coils. An
arm 17 of the pivoted lever i3 cams a roller 75
aflixed to the yoke ¥{ against the pull of spring
78. A slotted arm 78 ex"ending in a direction op-
posite to that of arm 77 is engaged by a pin 19
secured to the end of the plunger §f of an elec-
tromagnetic solencid 8¢, which has been illustrat-
ed in its unretracted position.

In order io prevent short circuiting of the flux
produced by the solencid, the arm 73 should be
made of some nonmagnetic material such as
brass, or it should be magneticelly insulated from
the plunger 8f.

The power storage means for operating the
tuning means may take forms other than the
spring. Other resllien’ or gravity type power
storage means could be used. The sclenoid 89
constitutes electromegnetic means for charging
the spring and it is energized to charge the spring
in a mannecr which will b2 descrited in detail
hereinafter. For the present it will suffice to s*ate
that it is supplied with power frcm the battery
through conductors {82 and {22, the circuit being
completed through ground and, more particu-
larly, through conductor i0{, a position limit
switch §5 when the lattsr is in the position into
which it is operated when the tuning means
reaches its low frequency end, and through
switch means contrelled by what is termed the
stop-on-signal relay 8%, and which is magneti-
cally or flux-latched in operated position and the
physical construction of which is illustrated in
the contemporaneously filed applications referred
to above. -

When the energizing cirveuit for the solenoid is
comypleted it effects movement of its plunger
downwardly, as indicated in #ig. 1, thereby to
tension the spring 780 and to move the cores
back to their high freguency positions.

The spring T8 is, in effzct, a power means which
tends to accelerate beyond a desired speed in
so far as movement of the tuning means is con-
cerned. Ifs spezd is restrained by a suitable re-~
straining means, such as a wind vans 74, which
is driven by the spring through a variable
mechanical advantage transmission means con-
structed and arrangsd to apply an increasing
torque to the wind vane as the tuning means is
moved in the tuning direction, i. e., from the
high frequency to the low freguency end, and
also to decreacse the gear ratio of the transmis-
sion means, whereby the restraining means and
the tuning means are driven at a speed which
increases as a result of the increased torgue
applied to the wind vane and the decrease in
gear ratio as the cores are moved toward the
low frequency end.
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The variable advantage mechanical trans-

mission ‘means illustrated diagrammatically in -

Fig. 1 is described in greater detail and also
claimed in the copending application of GClgierd
Gierwiatowski referred to above and it will,
therefors, not be described in any greater de-
tail here than is necessary for an understand-
ing of the present invention.

The pivoled lever 13 includes a third extend-
ing arm 83 pivoted at its extremity to a rack 24.
The teeth of rack 8& engage the first pinion &5
of a speed amplifying gear train §6. The gear
train drives a light disc-shaped brake drum 87
rotating upon & common shaft 131 with a pinion
138 at the high speed end of the gear train. The
wind vane 74 or an equivalent speed regulating
means is journaled for rotation independent of
but coaxially with the hrake drum 87. The
brake drum &7 drives a sensitive spring type
one-way drive including a spring 88 which en-
gages and drives the wind vane T4 only when
it is turning under the infiuence of spring 78.
The driving spring 88 disengages from the wind
vane and slips past it when the brake drum is
rotating in the opposite direction, thereby per-
mitting rapid retensioning of the spring 0 by
sclencid 88 unrestrained by the wind vane 74.

The limit switch includes a pivotally mounted
operating lever 8§ having a slotied arm $5 en-
gaged by a pin §{ set near the extremity of arm
83 of the pivoted lever 73. The configuration
of the pivoted lever 89 is chosen such that the
Tugs 82 and 98 mounted upon the two other ex-
tending arms of the lever 89 operate the con-
tacts of o snap-action limit switch 85 when the
solenoid and tuning means reach either limig
of their strokes. The limit switeh 85 compriszs
contact springs 98, 87 and 98, a resilient yoke
98 and a toggle link {9, compressed between
vokze 88 and contact spring 97. The operation
of this switch is such that when the end of the
toggle link nearest the yoke is slightly displaced
in one direction, then the other end of the
toggle link imparts a very rapid snap-action
displacament to contact 97 in the opposite direc-
tion. Contact 8% is counected by lead §8 to a

N ,
tion corresponds also to what I térm the fion-
cparated position of the relay. In this position

. the brake shoe {13 is applied to the brake drum
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resistor 55 in the cathode circuit of a ftube 68 .

comprising vart of the stop-on-signal means.
Contact 97 is connected to contact 112 of the
stop-on-signal relay {85 by lead 125. Contact
§% is connected to solenoid 86 by lead idi.

The stop-cn-signal relay {85 includes a mag-
netie circuit comprising a ferromagnetic core
{88, a pivoisd ferromagnetic armature 8%, and
a ferromagnetic yoke {88 for completing the
flux path from the core 166 to the pivot point
of the armature 107, The relay is provided with
three normally open independently and resilient-
ly mounted contacts-§40, {i{, and 112, and with
cne normally closed resiliently mounted con-
tact 241 which cooperate with a contact sirip
108 extending from one end of the armature {87,
The contact strip {68 is connected to ground
through the armature and a ground lead i7.

The short depending portion 118 of the stop-
on-signal relay armature 187 is employsed as a
brake shoe and is positioned to cooperate with
the brake drum 871. A fairly strong spring [i4
urges the brake shoe (13 against the surface of
the brake drum 87 and serves to bias the arma-
ture toward the open position. By the term
“open position” I mean the position of the relay
armature in which the magnetic cireuit is in-
terrupted because there is an air gap. between
the armature {87 and the core 106. .JThis”posi,
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87 by the pull of the spring ({4, the contact 241
is closed, and the contacts 118, {if, and 112 are
open. The short depending brake arm enables
the spring {{4 to exert a powerful pressure with
a short motion against the brake drum 87, and’
the Ilong, oppositely extending porticn of the
armature provides a longer stroke of the contact
strip {89 for obtaining the necessary contact
clearance. '

The flux within the magnetic circuit of the re-
lay 05 is established by means of a relay operat-
ing winding {45 providing encugh magnetizing
force to close the magnetic circuit of the relay
by attracting the armature {87 into close con-
tact with the core 186 against the pull of spring
{ {4 when the winding 1{5 is energized by current
from the baitery 3$f. When the winding is no
longer energized, the flux passing through the
magnetic circuit of the relay. is not rapidly dissi-
pated. A residual flux remains which is suffi-
cient to maintain the armature i87 in the closed
position, i, e., the relay is magnetically latched.
Better to magnetically latch the armature in
operated position, the relay construction is such
that the magnetic path is substantially without
an air gap in operated position, as illustrated dia~
grammatically in Fig. 1. Additionally to insure
magnetic latching, as well as to permit the use
of a strong spring {14, I prefer, in accordance
with a feature of this invention, to pass a small
bleeder current through the closing winding 15
when the relay is operated. This is accomplished
by completing the circui{ from the positive lead
{12 of the winding ({5 to ground through a cur-
rent limiting resistor {18 when the relay is closed.
This bleeder circuit permits sufficient current to
flow through the holding winding 115 when the
relay is closed to maintain a holding flux in the
magnetic circuit of the relay sufiicient to over-
come the pull of spring it4. The relay is thus
magnetically latched in operated position by the
residual flux and the additional flux resulting
from the small bleeder current. If a2 hardened
steel core 168 is employed and the spring {14 is
nct too strong, this bleeder circuit may be omit-
ted. On the other hand, the bleeder circuit may
be energized continuously by eliminating contact
118 and permanently grounding the contact end
of the resistor (18. This simplified arrangement
may be employed if the slight additional current
The small steady
bleeder current suffices to hold the armature 191
in the closed position but is not strong enough to
permit it to close unaided once it has opened.

The relay is manually controlled to initiate
the tuning operation by a manually operable con-
taecting bar or push button {28 adapted to connect
the operating winding 15 across the battery
through a circuit including conductors .-i18 and
f2¢. Push button (23 is the main tuning control
of the receiver which starts the tuner to tune in
the next signal. The negative lead 122 of the
closing winding { {8 runs to the storage battery 31
via the on-off switch 30. Manual operation of
the push button $28 energizes the relay operating.
winding ({3 tc operate the relay and the latter
remains magnetically latched in its operated posi-
tion by the holding filux and/or the residual flux
msintained within its magnetic circuit.

Contact 111 is connected to the grid of the first
tube of audio amplifier 20 by lead 126. When the
relay 185 operates and contact 111 is closed, the
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grid is grounded to “mute” the receiver during
the tuning operation, As soon as relay (056 is
returned to nonoperated position in response to
a signal, contact {!( opens, and once again per-
mits normal audio amplification. ]

Contact {12 connects contact §7 of limit switch
85 to ground via lead {25 when the relay is closed,
and disconnects contact §7 from ground potential
and prevents operation of the solenoid 80 and

gas tubé 60, under the selective control of the j

limit switch 95, when the relay is open. The rea-
son for this mode of operation will become appar-
ent subsequently

Contaét 281 connects the automatic volume
control circuit 22 fo ground through a time de-
lay condenser 25 which is connected between re-
sistor 23 and contact 241 by lead 242. When the
relay is open; contact 241 is closed and the time
delay cohdens‘e; 25, charged through resistor 23,

p10v1des nonnally slow automatic volume con- of

tlol When the relay is closed, during the tun-
1ng opération, contact 241 is open and the cohden-
seér is diseonnected. The AVC is therefore fast
during thetuning operation. This prevents a de-
crease in sensitivity because the fast AVC permits
an actuatmg voltage (to be described in greater
detail shortly) to build up to its full value while
the tuning mechanism is traversing the signal.
Wlth slow AVC the actuating voltage would not

build up to its full value until the originating 4

signal had been passed.

The leads 123 and 124 from g second winding
HS called a bucking winding, of the stop-on-
signal rélay are energized under the control of
the stop-on-signal means; in this case by current
controlled by the electron tube 88, which may be
and is shown as a'gas tube, which ionizes respon-
sive to conditions of resonance in the tuned cir-
cuits-of the receiver. When the gas tube 56 is
ionized, current is passed through winding 16
in-a diréetion creating a bucking flux opposing
the holding or residual flux in the magnetic cir-
cuit of the relay to permit spring 114 to reopen
armature (87 and to break the magnetic circuit
of the relay. 'The current producing the bucking
ﬁux should not be large enough or of long enough
duration fo reverse the flux and close the arma-
ture again after it has once been opened.

~The intérmediate frequency balanced bridge
cireuit supplies a restraining voltage to prevent
ionization of the gas tube except exactly at or
close to the intermediate frequency, thus pro-
viding the sharp, precise response desired for ex-
act tuning. The balanced bridge circuit is simi-
lar in many respects to the one disclosed and
claimed in the application of William J. O’'Brien,
Serial No. 387,907, filed April 10, 1941 now U. S.
Patent No. 2,426,580 granted August 26, 1947, It
comprises a primary circuit and a secondary cir-
cuit which are inductively counled by the mutual
inductances &{ and capacity coupled by the ca-
pacitor 40. The primary circuit includes the ad-
justable primary inductance {8, the condensers
42 and 38, and a resistance phasing or neutraliz-
ing arrangement consisting of the adjusting ca-
pacitor 43 and resistors 44 and 45. The second-
ary cireuit includes the adjustable secondary in-
ductance 39 and a capacitor 37. The inductances
18, 18, 89, and 4!, the condensers §7, 38, 49, 42,
31A, and 43; and the resistors 44 and 45 are in-
cluded within a shielded metal container and
form part of what is preferably referred to as a
“baldnced bridge transformer.”

The cifcuit constants of the primary and sec-
ondary circuits are arranged §o that they reso-
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nate at or rear the intermédiate fiequency. The
inductive reactance of the mutual inductances
41 is also adjusted to equal the capacitive react-
ance of the capacitor 49 at the interinediate fre-
quency. The phasing network comprising the ca-

pacitor 43 and the resistors 44 and 45 serves to
balance out the resistive coupling which exists
between the primary and secondary circuits so
that the total coupling between the primary and
secondary circuits may approach zero at the in-
termediate frequency. This results in a response
curve with two negative voltage peaks, one on
either side of the resonance center and a very
steep depression therehetween going down to or
nearly to zero voltage. The resonance of the sec-
ondary circuit with capacitor 87 tuned by induct-
ance 39 causes these two peaks to be higher in
voltage.

The restraining voltage derived from the bal-
anced bridge circuit passed through capacitor
37A is rectified by the diode plate 45A of an elec-
tron tube &% which may be a 6SQ7G or 6Q7 tube.
The rectified negative restraining voltage appears
across resistor 67 and is applied to the grid 47 of
tube 45. A biasing cell 6% maintains a sufficient
negative bias through resistor 63 upon the grid
41 to keep the plate current relatively low when
there is no signal on the grid 47. The plate 45
of tube 48 is connected to a point between the
plate of the radio frequency amplifier {{ and the
resistor 28. Variations in plate current of the
radio frequency amplifier !¢ will therefore create
a variable voltage drop across the resistor 28
which is applied to the plate of tube 45 through
conductor 26A and which serves as the actuating
voltage for operating the gas tube £3. A signal
at resonance will produce a large increase in volt-
age across the voltage divider 21 and a corre-
spondingly large negative voltage upon the auto-
matic volume control lead 22. This causes the
plate current of the radio frequency amplifier 1
to decrease; resulting in a smaller voltage drop
across resistor 26. This places a higher positive
potential upon the plate 49 of tube 48 which
would result in a larger plate current through the
tube. However, the actual plate current through
tube 4§ is restrained by the effect of the restrain-
ing voltage from the balanced bridge circuit on
the grid 471 so that although the plate voltage
response curve due to the action of the automatic
volume control voltage is quite broad, the two high
negative peaks and the sharp depression between
them in the negative restraining voltage response
curve provide a very steep sided narrow positive
signal to the grid §! of gas titbe 68, as shown more
fully in the copending applications of William J.
O’Brien.

In order that the normal time delay of the AVC
may not delay the actuating voltage from reach-
ing its peak before the signal te be tuned in
passes the narrow valley of the restraining voit-
age, contact 241 disconnects the AVC time delay
condenser 25 from the AVC circuit 22 during the
tuning operation, while relay 105 is closed.

The plate-cathode circuit of the tube 45 is com-
pleted to the negative terminal of battery 31
through the cathode lead 66 and a resistor Bf.
Due to this negative voltage from hattery 34, the
cathode 48 may be at akout zero voltage when
normal plate current is flowing in tube 456. The
positive voltage drop across resistor 5i at res-
onance is applied to the grid 61 of the tube €0
which may be a gas tube of the 2051 or 2050 type.

A small time delay network consisting of a
resistor 53 and a condenser 54 leading to ground
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may be inserted in the grid lead 52 in order to
prevent extremely short pulses or other disturb-
ances from prematurely ionizing the gas tube.

The cathode 62 and shield grid 63 of the gas
tube 60 are connectzd to ground by means of a
variable resistor 5%, and the limit switch 95 and
relay operated switch 188, 1{2. A bleeder 28 asso-
ciated with resistor &5 forms a potentiometer to
provide the desired negative grid bias relative to
the cathode and to constitute a sensitivity con-
trol, although other types of sensitivity control
may be used. The limit switch opens the cath-
ode circuit of tube 60 when solenoid 88 is ener-
gized and thus insures that the gas tube cannot
ionize in response to a signal and apply the brake
shoe 143 to brake drum 87- while solenoid 88 is
retensioning spring 19.

The cathode to ground connsction from con-
tact 97 is also interrupted by contact 112 when
the stop-on-signal relay owens. The cathode side
of the gas tube plate circuit is therefore dis-
connected at all times except during the short
interval after the relay is operaied by operating
push button (28 and before it is released by the
bucking winding 118 to stop on a signal. This
method of operation is an especially valuable fea-
ture of my invention because it is stable, depend-
able, and economical. When overating accord-
ing to my invention, tre gas tube is energized
only during the brief interval within which tun-
ing is accomplished snd no provision for main-
taining stakle ionization for long periods is re-
quired as in some gas tube devices. This method
of operation is also economical because the plate
circuit of the gas tube is ovened and the flow of
plate current stopped while a station is being
listened to.

The plate §2 is concerned directly to one ter-
minal of the bucking winding {{8 of the relay
185 by lead 128. The other terminal of the buck-
ing winding 118 is connected by means of lead
123 to a capacitor 85 connected to the ecathode,
and adapted to be charged from the “B” supply
through a current limiting resistor 59. The size
of capacitor &4 and of resistor 59 are so chosen
that when the plate circuit is closed, the voltage
required to ionize the gas tube does not build up
across the capacitor 85 immediately, but only
after an interval of time sufficiently long to per-

- mit tre spring 78 to move the tuning inductance &

coreg T2 enough te detune the receiver from the
last station received. This arrangement avoids
a second stoppage-of the receiver upon the same
station or stoppage too close thereto which might
occur espscially if the selectivity is low. It also
provides a means by which the tuner may be made
to travel a predetermined distance before stop-
ping to tune in the next station.

The capacitor 65 also functions to give a larger
surge of current through the busking coil, al-
though requiring only the relatively small charg-
ing current fowing through resistor 59 providing
time for charging is allowed. The impedance of
the plate circuit of the tube is such, however, that
the current through the bucking coil is limited
to a value which will not effect the relatching
of the relay.

The operation of the stop-on-signal receiver
described above proceeds as follows: Assume the
solencid 89 to be in deenergized condition and
the driving spring 78 to bhe at least partly ten-
sioned and ready to vary the tuning means by
driving the inductence cores 72. The relay 105
is in nonoperated position and the depending
brake portion {18 is-securely held in engagement
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with the brake drum 8T by the spring {14 and
prevents movement of the speed amplifying gear
86, the rack 84, the pivoted lever 713, and the yoke
T1 to which the three slidable inductance cores
72 are attached.

‘When the push button 120 is depressed to select
another station, the circuit from the battery 31
through the stop-on-signal relay opsrating wind-
ing 115 to ground is completed, causing the arma-
ture (87 to he attracted to close the magnetic
circuit of the relay. This closes the contacts 118,
{11!, and {12, and opens contact 241. Contact 112
completes the ground return circuit from the gas
tube cathode 62 through limit switch contacts 97
and 96 and conditions for operation the stop-on-
signal means. Contact 110 closes the bleeder cir-
cuit 119, which permits just enough eurrent to
pass through the winding 115 to maintain a hold-
ing flux within the relay sufficient to keep the re-
lay in the closed position after the push button
129 is released, even when a strong spring 114 is
employed. Closing contact {!{ grounds the grid
of the first tube of audio amplifier 28 and “mutes”
the receiver during the tuning operation. Con-
tact 241 opens and disconnects the time delay
condenser 27 from the AVC circuit 22 and pro-
vides fast AVC during the tuning operation, as
described above.

The closing of the relay armature retracts brake
sboe (13 from the brake drum $7 and permits

. movement of the tunine inductance cores by the

driving spring 70, thereby changing the tuning
of the receiver. Excessive tuning speed is pre-
vented by the action of the wind vane 74 which
encounters sufficient air resistance as the tun-
ing sneed increases to keevp the tuning speed with-
in the limits of good operation of the stop-on-
signal circuit.

‘As the receiver is detuned from the previous
signal by the motion of the tuning inductance
cores the automatic volume control voltage drops
becau<e moving off resonance results in o decrease
in voltage across the voltare divider 21 from the
second detector 7. The decrease in automatic
volvme control voltage increases the plate cur-
rent of the radio frequency amplifier and pro-
duces a relatively large voltase drop across re-
sistor 26 which causes a reduetion in the po-itive
plate potention applied to tube 46. A substan-
tial decrease does not take place until some dis-
tance from exact resonance. The balanced bridge
cireuit, however, imvoses a negative restraining
voltage upon the grid of tube 46 when the receiver
has been detuned as little as one kilocycle from
exact resonanre. This limits the plate current
through the tube and lowers the erid potential
applied to the gas tube 60 to a value prohibiting
ionization thereof. )

The time delay provided by resistor 59 in the
charging of capacitor 65 provides a short time
delay during which the tuning means is moved
out of resonance with the previovs station. As
already described in greater detail, this delay
insures that the apparatvs will not stop twice:
on the same station or signal.

‘The motion of the tuning inductance cores
under the influence of the drivine spring 70 con-
tinues until another station or signal is encoun-
tered producing a condition of resonance in the
tuned circuits at the receiver. This builds up a
voltage in the automatic volume control leag 22
which decreases the plate current throngh the
radio frequency amplifier and increases the plate
voltage applied to the tube 46. The broad action

= of the automatic volume control results in an
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increased plate voltage some appreciable distance
from the point of exact resonance. However, not
until a peint within about one kilocycle or less
of exact resonance is attained does the balanced
bridge circuit suddenly reduce the negative bias
upon the grid of tube 46 to permit increased cur-
rent to flow in the plate circuit of the tube.

Current through the plate circuit of tube 4% at
resonance flows through the resistor 5t and pro-
duces a positive voltage drop which is applied
to the grid 61 of the gas tube 60 and causes it
to ionize.

The capacitor 65 was charged by the “B” sup-
ply through the resistor 59 when the relay con-
tact 112 was closed as a result of operation of
the push button {28, Ionization of the gas tube
now produces a sudden surge-like discharge of
the capacitor 65 through the bucking winding
{16, which bucks the holding flux through the
magnetic circuit of the relay, causing armature
187 to be pulled into the open position by spring
{4, This breaks the magnetic circuit of the
relay which then remains in the open position
and applies the brake ({3 to the brake drum
87. Further movement of the tuning means is
checked immediately and the receiver con<e-
quently remains tvned to the: signal which in-
itiated operation of the stop-on-sienal ecircuit.
‘When the relay opens, it closes contact 241, which
connects the time delay condenser 25 to the AVC
lead 22, and re-establishes the normally slow AVC
which is desired during listening.

The gas tube does not remain ionized after
response to. a signal because the plate cirenit
lead 58 to ground. is immediately broken by the
opening of contact 412 when the relay opens.
This insures that no voltage changes or oscil-
lations can reionive the gas tube and: premature~
ly restart the tuner. In the very unlikely event
of the bucking winding ({8 failing to oven the
relay and thus interrupting the plate circuit of
the gas tube, the gas tube will nevertheless not
remain ionized. The capacitor 65 and resistor
59. in the gas tube plate ecircuit will reduce the
plate voltage and cause the gas.tube to deionize.

To tune in another station, the procedure de-
scribed is repeated.

When the spring has almost completely re-
tracted the tvning coil cores 712, however, the
pivoted levers 713 and 89 are in a position shown
in Fig. 1. permitting the lug 92 to trip the limit
switch 85, which is illustrated at the moment
just before tripving. This opens the gas tube
cathode circvit through contacts 96 and 87 and
closes the circuit of the solenoid winding &2
through contacts-97 and 98. The solenoid there-
upon retracts plunger 8{ and retensions spring
T8, and withdraws the cores 72 from the tvning
inductances the full extent of their movement.
While the spring 70 is being retensioned, no
ionization of the gas tube and consequent. oper-
ation of brake {2 is poscihble hecanss the gag
tube eathode circuit through contacts 26 and 9%
remains open. When the spring. 78 is complete-
ly retensioned, the pivoted lever 89 is once more
in a position to actuate switch 85 by means of
lug 83. 'This opens the sclenoid circuit and stops
further tensioning of the spring 9. The gas
tube cireuit is reclosed at the same time, but un-
less a signal is received ai that time, the tuning
coil cores resume their motion under the infiu-
ence of spring 70.

The wind vane T4 is engaged and driven by
ratchet 88 when the brake drum is turning in
tuning direction under- the influence of spring
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10, and serves to regulate the speed of the tuning
means as previously described. The first sig-
nal of sufficient strength encountered ionizes
the gas tube and applies the brake 113 and stops
the tuning means precisely on the signal as be-
fore described.

Push-hutton {28 need be depressed only
momentsarily in the selection cf another station.
IF it is desired to traverse the entire tuning range
of the receiver, howsver, or to skip a substantial
portion thereof, the push button may he de-
pressed lenger and when it is released, the next
signal encountered will stop the tuning device.
If the push-button is held depressed indefinite-

3 ly, the spring 78 will cause the tuning inductance

coris to traverse their entire tuning range, after
which the solenoid 88 will retension the spring.

The principles of the present invention are
applicable also to apparatus employing a high
vacuum tube in place of the more costly gas tube
in the stop-on-signal means. Also, in order to
cut down the consumption of current by the
stop-oil-signal means when the latter is not in
use, i. e, during normal audio reception, the
stop-on-signal relay; in accordance with another
featur: of the invention, may bhe utilized tco open
the plate circuits of one or more or ail of the
tubes of the stop-on-signal system. An em-
hodiment of the invention incorporating the
foregeing desirable features is illustrated frag-
mentarily in g 1A.

The apparatus illustrated in Fig. 1A may be
substituted for a portion of the apparatus of Fig.
1 and like elements in Fig. 1A have heen indi-
cated by the reference characters used in Fig. i.
The main differences between the embodiment
of Fig. 1A and that of Fig. 1 resides in the use of
a high vacuum tuke 28% in place of the gas tube
89 and a change in the connection of the re-
sistor B! across which the stop-on-signal con-
trol voltage appears when the receiver is tuned
to a signal or station, the change in connections
enakling the step-on-signal relay {65 to open not
only the plate circuit of the tube 288 but also of
the tube 46, whereby during normal audio recep-
tion neither of the tubes is supplied with plate
current.

The high vacuum tube 200 may be of suitalile
type. It is preferred that it be a pentode of the
type having a high plate transconductance, such
as the 6SHT or SAES5 tubes. Tubes of this type
are particularly advantageous when g large
change in plate current is desired with a small
change in grid voltage or when only limited gain
The change in plate current is sub-
stantially inereased by connecting the screen grid
to the plate, as hereinafter described. The con-
ductivity of the tube is varied from a normal low
value to a high value in response to the appli-
cation ¢f the stop-on-signal control voltage to
its grid. This is in contrast to the operation of
a.gas tube which is varied from a nonconductive
to a conductive condition. The tube could, if de-
sired, be biased to cut off and the similarity to the
gas tube arrangement would then be greater.
However, this arrangement would not he as sensi-
tive.

The tube 280 includes a cathode 282 which is
connected by conductor 204 to the capacitor 85

¢ and the junction of resistors 28 and 55 just as the

cathode of the gas tube. Its control grid 203 is
connected to the conductor 6§ through the time
delay circuit, including resistors 53 and 54, just
as the control grid of the gas tube. The screen
grid 288 is connected to the plate 216 and both
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of these elements are connected to the conductor

123, which leads to the bucking coil f{6 in the
same manner as the like numbered plate connec-
tion of the gas tube.

The plate-cathode circuit of the tube 200 is
completed through the limit switch 95 and the
stop-on-signal relay switch in the same manner
as heretofore, the connection to the switch and
relay including the conductor 58. The plate-
cathode circuit of the tube 4§ is likewise con-
nected to the conductor 58, the connection being
made through the previously referred to resistor
51 and & small biasing cell 212 providing a bias
supplied by the battery 3i in the previous em-
bodiment. In view of the fact that the plate
circuits of both tubes 46 and 288 are connected
to and completed through conductor 58, the stop-
on-signal relay {05 is effective to open both the
plate circuits when it returns to its nonoperated
position as a result of the tuning in of a signal.
In its nonoperated position, the vlate circuits of
the tubes are broken as a result of disengagement
of contact {12 and the armature carried movable
contact 162, ’

It may be mentioned also that the change in
circnit connections also results in the limit switeh
rendering both tubes of the stop-on-signal means

ineffective during the time the spring 79 is being

charged by solenoid 88. This also results from
the fact that the plate circuits of the two tubes

are connected to and completed through the con-

ductor 55. ' -

When the apparatus is conditioned to tune in &
station by the closure of the manually operable
switeh 128, the plate circuits for both tubes are
completed, as described above, through the stop-
on-signal relay. Under these conditions the tuke
200 is only slightly conductive—as its grid is
biased so that the tube draws only small plate
currens. The tube 46 also draws some plate cur-
rent at this time. When a station is tuned in
the conductivity of,the tube is sharply increased,
with the result that capacitor 65 discharges
through it and the bucking coil |46, thereby to
effect release of the stop-on-signal relay so that
it is returned to its nonoperated position and the
brake applied by the spring {{4 just as in previ-
ously described embodiments of the invention.

When the relay returns to its nonoperated po-
sition, the plate circuits of tubes 486 and 2088 are
hoth broken, with the result that they do not
draw any plate current during reception, thereby
providing a more economical arrangement in that,
no drain is placed upon the apparatus by the

stop-on-signal means during the fime it is not in ¢

operation. While t*ese two tubes do not draw
very much plate current during operation, they
do draw some and it should be noted that the
principles of this feature of the invention may
be applied to apparatus using more tubes than
two and some of which may draw considerable
current during operation, as for instance, an am-
plifier tube which might be placed ahead of tube
46. The tube 206 would also draw considerable
current if the capacitor 85 was not used, and the
value of resistor 59 consequently reduced. In this
case the tube would have toc draw more plate
current to unlatch the relay, this current being
supplied by the capacitor 65 in the illustrated
embodiment. .

The stop-on-signal relay and circuit described
can be applied to other types of tuning mecha-
nisms than that illustrated in Fig.-1. It may be
readily applied to motor driven stop-on-signal
tuning mechanisms; such for instance, as illus-
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trated in Fig. 2. The illustration is fragmentary,
and is intended to be taken in conjunction with a
portion of Fig. 1, with which it cooperates and
to which reference is made by the use of like
identifying numerals. ‘

The embodiment of the invention illustrated in
Fig. 2 indicates the further adaptability of the
principles of the present invention. Primarily it
applies the invention to a capacitor type tuning
means driven by an eleciric motor which is
adapted to be clutehed to the capacitors to drive
them and to be declutched therefrom under the
contrcl of the stop-on-signal relay, which also
applies-a brake to the capacitors to reduce un- -
desirable overrun even more.

In this embodiment the depending portion 113
of the stop-on-signal relay armature {07 acts
upon the fiange 143 of a slidably mounted splined
shaft {41 journaled within a stationary support-
ing yoke i47. A driven clutch plate {42 .at the
other extremity .of the shaft {41 normally en-
gages a driving clutch plate 143 driven by the
shaft 144 of a small motor 145. The splined
shafi {14! passes through and has driving engage-
ment with 2 worm gear {46 (preferably irrevers-
ible) rotatable within the yoke 141. The worm
{48 engages a gear 148 which drives the pinion
{49 which, in turn, drives the spur gear 150. If a
slower speed motor is employed the worm 146 may
engage the gear 158 directly and in this case the
gear 150 would be a worm wheel. The spur gear
{56 turns the rotor §5{ of a variable capacitor type
tuning means {52 which may be of a continuously
rotating type not requiring reversal of the motor
145 when the point of minimum capacitance has
been attained. Thus, a limit switch is not re-
quired. A spring #53 pressing against an anti-
friction ball thrust bearing 154 at the end of the
shaft 141 urges the clutch plates 142 and (43
into engagement. Movement of the armature
{87 into the cpen position under the influence of
spring ({4 causes the depending portion {3 of
the armature to bear against flange (49 and
retract shaft (4{ and clutch plate 142 from en~
The amount
of movement may be adjusted so that cluich -
plate i42 frictionally engages a braking surface
155 when the shaft 14{ is completely retracted,
thereby enhancing quick and positive stoppage of
the tuning means.

The motor is controlled by meang of contact
{{0A of the relay 195, which connects the motor
across the battery through conductors {56 and
the relay armature when the relay is operated
by push button (28. The motor is maintained
energized upon release of the push button by the
relay which is magnetically laiched by the re-
sidual flux only—the bleeder circuit not being
used. )

The operation of this embodiment of my in-
vention is similar to that of the first embodiment
described. The radio receiver circuit and the
balanced bridge and gas tube circuits operate sub-
stantially as before, the differences being the
result of using a motor drive for the tuning
means, and of substituting the combined clutch
and brake for the brake of Fig. 1. When the
relay is operated to its operated position by press-
ing button 128 and held in the closed position by
the residual flux in the magnetic circuit, motor
{45 is energized to drive the tuning means. When
the relay ig released by a pulse of current from

‘the gas tube 83 through the bucking winding {16,

the motor circuit is interrupted by the opening of
contact ii0A, and the clutch 142 is quickly dis-
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engaged, thus preventing any overrunning due to
the motor inertia. At the same time, the braking
surface 1585 effectively brakes further motion of
the tuning condenser, and causes the reeeiver to
remain stopped in tune with the signal. The
braking and locking effect is further enhanced by
the irreversibility of the worm 146,

In view of the fact that the motor 145 rotates
in one direction only, no limit switeh is required.
For this reason the conductor 5% through which
the cathode of the gas tube is connected to
ground, is connected directly to contact ({2
whereby, when the relay is in operated pesition,
the tube circuit is completed and broken when
the relay is in nonoperated position.

A stop-on-signal latching relay having only
one winding may be employed if desired. The
embodiment of my invention illustrated in Fig. 3
utilizes such a relay in which, in accordance with
& further feature of this invention, the relay op-
erating current is taken from the “B” supply.
Only the portion of the circuit diagram that dif-
fers from the preferred embodiment has been
shown. Like numerals refer to the correspond-
ing parts in Fig. 1.

The relay (8% in this embodiment is provided
with only one winding {6 similar to the bucking
winding {18 of the two coil relay. The contacts
(8§, 1i2, and 241 are identical with those of the
two coil relay. The contact {{8 shown in Fig. 1
is omitted, however, because no bleeder circuit is
employed as the residual flux within the magnetic
circuit of the relay alene is utilized for latching
the relay. 'To increase the residual flux, the core
{45 or some other part of the magnetic circuit
may be made of more or less hard steel having
greater retentivity.

The push button (20 is of the double pole single
throw type in this embodiment and closing of
the push button serves to connect the leads 124
and 123 from the winding ({6 to the “+4B”
supply and to ground, respectively, thereby to
energize the winding with one polarity of current
to actuate the relay to its operated position.
Once the relay has been closed by depressing push
button {20 it is held in the closed position by
the resulting residual flux. When the potentizl
applied to grid 81 of gas tube 68 becomes positive
as a result of resonance in the tuned circuits. the
gas tube ionizes and permits the charge built
up within condenser 65 to surge through the
winding i16. The current surge is of opposite
polarity and it bucks the residual flux within the
relay. It is to be noted that current flows
through the winding {i6 from the condenser £5
in the opposite direction to the current Aowing
threugh winding {6 from the push button switeh
£208. This creates the bucking flux for which a
separate bucking winding of opposite polarity is
used in the relay shown in Fig. 1.

It may be mentioned that operating the relay
185 from the “B” supply is escec’ally advan-
tagecus in stop-on-signal tuning apparatus
operating from alternating current vower lines,
because a separate source of direct current would
otherwise have to be used to establish a holding
flux that will be counteracted by the surge of
current produced by the stop-on-signal opera-
tion.

The “B” supply for the embodiment of Mig. 2
comprises a mullip’e winding power transformer
188. The primary winding {§{ of the transformer
is energized from the alternating current power
line leads {65 and 166, one lead 168 of which
may be conveniently broken by an on-off switch
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167. The transformer is shown with a separate
low voltage secondary winding 182 for energizing
the winding 82 of solenoid 80, to which it is con-
nected by lead 168. The other lead {39 of wind-
ing 182 is grounded. The solenoid 28 may he
a low voltage A. C. type solenoid preferably fAtted
with a copper shading ring 84 on the lowsr end
of its plunger 81. Its ground return lead {84
goes to contact 98 of the limit switch 95 as in
Fig. 1. The foregoihg arrangement cof the
separate transformer and conirol of the energiza-
tion of the solenoid by the relay and limif switch
is one of the features disclosed and claimed in
the copending application of Olgierd Gierwiatow-
ski.

Another low voltage secondary winding 123 is
used for filament voltage supply. Cne lead (79
thereof may serve all of the filaments of the tubes
used in the stop-on-signal receiver, as indicated

schematical.y by the arrow on lead {7€.
The high voltage secondary winding (84 is
center-tapped and grounded by lecad {73. The

two sides of the winding are connected to the
plates (81 and §82 of a full wave rectifier 128
by leads 174 and 175. The cathode {83 of the
rectifier tube is connected to the “4-B" supp'y
lead 78 through a filter choke coil {77 in the
conventional manner. Two large fltering
capacitors 178 and (79, connecting the cathode
183 and the “4B” lead respectively to ground,
complete the “B” supp.y filter.

The operation of a stop-on-sighal receiver em-
ploying the above described modification of my
invention is similar to the operation of the re-
ceiver employing the two coil relay shown in
Fig. 1. An important difference is the manner
in which the push button switch {28 reverses the
polarity of the “B” supply potential applied to
the winding (16, so that the residual flux re-
maining after the push button 128 is releassd is
opposed by the bucking flux created hy the surge
of current from the plate circuit of the gas tube
60 through the winding {{6. This releases arma-
ture 187 and opens the rclay and applies hrake
{13 to stop the movement of the tuning means
upon the actuating signal as in Fig. 1.

The several embodiments of my invention that
have been described in detail above were chosen
to represent typical forms of the inventicn but
are in no way intended to limit the inventicn
to the embodiments disclosed for purposes of il-
lustration, except in so far as set forth in the
accompanying cla'ms. For instance, it should
be understood that many of the features of the
present invention may be utilized in stop-on-
signal radio apparatus wherein the tuning means
may take different forms and wherein varicus
drives and transmissions may be used for driving
the tuning means and the speed restraining
means.

Having thus described my invention, what I
claim as new and desire to secure hy United
States Letters Patent, is:

1. Stop-on-signal radio apparatus having a
source of alternating current power, radio ap-
paratus supplied with power from said source and
including variable tuning means, power storage
means for varying said tuning means in cns
direction, means including a solenoid energizable
by alternating current from said power sovro
for charging said power storage means and vary-
ing said tuning means in an opposite direction,
means for terminating variation of said tuning
means by said power storage means in response
to the tuning in of signals, said last mentioned
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means inéluding relay means, and means includ-
ing rectifying means for supplying said relay
means with unidirectional current to control
operation of said relay means to initiate and ter-
minate the variation of said tuning means.

2. Stop-on-signal radio apparatus having a
source of alternating current, radio apparatus in-
cluding g rectifier supplying direct current ener-
gized from said source and including also variable
tuning means to tune said apparatus, power
storage means for varying said tuning means in
one direction, means including a solenoid ener-
gizable by alternating current from said power
source for charging said power storage means,
and means for terminating variation of said tun-
ing means by said power storage means, said last
mentioned means including relay means adapted
magnetically to be latched in operated position,
means for supplying said relay with current from
said rectifier to produce flux of one polarity to
move said relay to its operated position, and
stop-on-signal control means energized from said
rectifier and supplying said relay with current
to produce fiux of opposite polarity to terminate
variation of said tuning means.

3. In stop-on-signal radio apparatus, variable
tuning means, and means for initiating and stop-
ping variation of said tuning means to tune in
signals, said last mentioned means including
electro-magnetic means having two windings, an
electron tube having a plate circuit in which one

of said windings is included, means for energiz- -

ing the other winding to initiate variation,.and
means for causing an increase of the plate cur-
rent in said electron tube sufficient to energize
the first mentioned winding thereby to stop vari-
ation when the tuning means is in tune with a
signal.

4. Stop-on-signal radio apparatus having vari-
able tuning means, means including a motor and
a disengageable clutch for moving said tuning
means, resilient means normally engaging said
clutch, and means for stopping movement of said
tuning means, said last mentioned means includ-
ing an electron tube having a plate circuit and
rendered more conductive in response to the tun-
ing in of a signal, relay means in said plate cir-
cuit energized in response to increased conductiv-
ity of said electron tube, and resiliently applied
brake means and clutch disengaging means re-
leased by the energization of said relay means.

5, In a stop-on-gignal radio apparatus, a vari-
able tuning means, and means for controiling the
variation of said tuning means including relay
means having a starting position and a stopping
position, a source of plate voltage, manual means
operable to energize said relay means with cur-
rent of one polarity derived from said source for
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moving said relay means into said starting posi-

tion, and means eifective when said manual
means is not operated and responsive to the
transmission of a signal through said tuning
means to energize said relay means to cause it to
move to said stopping position by supplying
thereto current of opposite polarity from said
source.

6. Stop-on-signal radio apparatus having vari-
able tuning means, means including a motfor and
a resiliently disengageable clutch for starting and
stopping said tuning means, a resiliently applied
brake to stop movement of the tuning means, a
relay having a moving part, effective when the
relay is energized for starting, to prevent appli-
cation of the brake and to prevent disengagement
of the clutch by the resilient means, said relay

60
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having connected to its moving part means oper-
able, when the relay is not energized for starting,
to effect the disengagement of the clutch and the
application of the brake.

7. In a stop-on-signal tuning apparatus, vari-
able tuning means, mechanical power storage
means for varying the tuning means, brake
means controlling the said tuning means, a spring
forming part of the brake means providing the
force for applying the brake means, electro-
magrnetic means for controlling the operation of
the brake means, means for energizing said elec-
tromagnetic means to provide magnetic flux of
one polarity to effect release of said brake means
and thereby to initiate variation of the tuning
means, and stop-on-signal means operable upon
the tuning-in of a signal by the tuning means to
energize said electromagnetic means to provide
magnetic flux of opposite polarity and cause ap-
plication of said brake msans by the spring.

8. In stop-on-signal radio apparatus, variable
tuning means, means for varying the tuning
means, & member connected for movement with
said tuning means, stopping means resiliently en-
gaged with said member for stopping said tuning
means, a latching relay having a movable arma-
ture operatively associated with said resiliently
engaged stopping means, means for moving and
latching said armature in a position preventing
the resilient engagement of said stopping means,
a thermionic tube having a grid and plate circuit,
means for applying a signal tuned by said tuning
means to said grid, and a coil on said relay
coupled to said plate cireuit energized in response
to a signal applied to said grid to unlaich said
arimmature and stop said funing means.

9. In stop-on-signal radio apparatus, variable
tuning means, power storage means for varying
the tuning means, means for charging the power
storage means, a member connected for move-
ment with said funing means, stopping means
resiliently engaged with said member for stopping
said tuning means, latching relay means having a
movable armature operatively associated with
said resiliently engaged stopping means, means
for moving and latching said armature in a posi-
tion preventing the resilient engagement of said
stopping means, a thermionic tube having a grid
and a plate circuit, means for applying a signal
tuned by said tuning means to said grid, and a
coil on said relay means coupled to said plate
cireuit energized in response to a signal applied
to said grid to unlatch said armature and stop
said tuning means.

19. In stop-on-signal radio apparatus, variable
tuning means, means for varying the tuning
means, means for stopping said tuning means, a
flux-latched relay having an armature movable
to change the air gap operatively associated with
said stopping means, means for moving said ar-
mature to reduce the air gap and to magnetically

- lateh the armature in a positicn preventing stop-
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page by said stopping means, a thermionic tube
having a grid and a plate circuit, means for ap-
plying a sighal tuned by said tuning means to sald
grid, and a coil on said relay in series with said
plate circuit and energized in response to a signal
applied to said grid to buck out the latching
flux and stop said tuning means.

11. In stop-on-signal radio apparatus, variable
tuning means, means for varying the tuning
means, means for stopping said tuning means, a
latching relay having a movable member opera-
tively associated with said stopping means, means
for moving and latching said movable member in
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a position preventing stoppage by said stopping
means, a stop-on-signal tuning tube having a
grid and a plate circuit, switch means in said
plate circuit operated by said movable relay mem-
ber to open said plate circuit, means for applying
a signal tuned by said tuning means to said grid,
and a relay coil in said plate circuit energized in
response to a signal applied to said grid to un-
latch said movable relay member, stop said tun-
ing means, and open said plate circuit.

12, In stop-on-signal radio apparatus, variable
tuning means, means for varying the tuning
means, means for stopping said tuning means, a
latching relay having a movable member opera-
tively associated with said stopping means, means
for moving and latching said movable member
in a position preventing the stoppage by said
stopping means, a pluralilty of stop-on-signal
tuning tubes having grids, and plate circuits,
switch means in the plate circuits of said tubes
operated by said movable relay member to open
the plate circuits of a plurality of said tubes,
means for applying a signal tuned by said tuning
means to said grids, and a relay coil in the plate
circuit of one of said tubes energized in response
to a signal applied to said grids to unlatch said
movable relay membper, stop said tuning means,
and open said plate circuits.

13. In stop-cn-signal radio apparatus, variable
tuning means, means for varying the tuning
means, means for stopping said tuning means, a
flux-latched relay having an armature, movable
to change the air gap, operatively associated with
said stopping means, means for moving said
armature to reduce the air gap and magnetically
latch the armature in a pocition preventing stop-
page by sald stopping means, a thermionic tube
having a grid, a cathede, and a plate, a plate cur-
rent source, means for applying a signal tuned
by said tuning means to said grid, a coil on said
relay in series with said plate and current source
and energized in response to a signal applied to
said grid to buck out the latching fiux and stop
said tuning means, a resistance in series between
said coil and said current source of such value as
to prevent the current through said coil from
said source from meoving said armature to said
reduce air gap position, and a condenser shunted
between said coil and said cathode receiving its
charge through said resistance and discharging
through said coil without passing through said
resistance.

14, In stop-on-signal radio apparatus, variable
funing means, means for varying the tuning
means, means for controlling the variation of
said tuning means, including a flux-latched relay
having an armature movable to a starting posi-
tion with small air gap and a stopping position
with large air gap, coil means on said fAlux-
latched relay, means for moving said armature
" to said starting position, flux-latching means in-
cluding means for passing a small current of one
polarity through said coil means strong enough
to latch but not strong enocugh to move said arma-~
ture to starting position, a thermionic tube hav-
ing a plate circuit and a grid, means coupling
said relay coil means to said plate circuit, and
means for applying a signal to said grid to supply
an uniatching current of cpposite polarity to said
coil means, cause said armature to move to stop-
ping positicn, and stop said tuning means.

15. In stop-cn-signal radic apparatus, variable
tuning means, means for varying the tuning
means, means for controlling the variation of said
tuning means including a flux-latched relay hav-
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ing an armature movable fo a starting position
with small air gap and a stopping position with
large air gap, coil means on said flux-latched
relay, means for moving said armature to said
starting position, flux-latching means including
means for passing a small current of one polarity
through said coil means strong enough to latch
but not strong enough to move said armature to
starting position, a switch operated by said arma-
ture for interrupting said small current, a ther-
micnic tube having a plate circuit and a grid,
means coupling said relay coil means to said plate
circuit, and means for applying a signal to said
grid to supply an unlatching current of opposite
polarity to said coil means, cause said armature
to move to stopping position, stop said tuning
means, and cause said switch to interrupt said
small current.

16. In stop-on-signal radio apparatus, variable
tuning means, means to vary said tuning means,
means for starting and stopping variation of
said tuning means to tune in signals including
relay means having an armature movable to start-
ing and stopping positions, a starting switch, a
coil associated with said relay energizable with
one polarity in response to operation of said start-
ing switeh to cause said armature to move into
said starting position, latching means tending to
maintain said armature in said starting position,
and means responsve to a signal tuned by said
tuning means to energize said coil with the oppo-
site polarity and cause said armature to move to
said stopping position to effect stoppage of said
tuning means. .

17. In a relay controlled device started by the
application of relatively large manually controlled
energy and stopped by small automatically con-
trolled energy, stopping means for stopping the
operation of said device, a flux-latched relay hav-
ing a magnetic circuit including an armature op-
erably associated with said stopping means mov-
able to open or close said magnetic circuit, a coil
on said relay, resilient means biasing said arma-
ture to open position, manually controlled means
briefly actuated to move said armature to closed
position, charge said resilient means with poten-
tial energy, and start operation of said device,
means for maintaining a holding flux in said
closed magnetic circuit, after termination of the
application of said manually controlled energy,
in an amount sufficient to maintain closure but
insufficient to effect closure of said magnetic cir-
cuit, a small power amplifying tube having a grid,
and a plate circuit including said coil, means op-
erated automatically during the operation of said
device to apply g small voltage to said grid and
produce a current surge, of smaller energy than
said potential energy, in said coil of proper po-
larity to buck said holding flux and permit the
energy stored in said resilient means to open said
magnetic ecircuit and stop the operation of said
device.

18. In a relay controlled device having moving
parts started by manually controlled energy and
stopped by small automatically controlled energy;
a motion stopper disengageable to start and en-
gageable with a moving part to stop said device;
a flux-latched relay having a magnetic circuit
including an armature, operably associated with
said stopper, and movable to open or close said
magnetic circuit; a coil on said relay; resilient
means biasing said armature to open position;
manually controlled means briefly actuated to
move said armature to closed position, charge
said resilient means with potential energy, and
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retract said stopper to start operation of said
device; means for maintaining a holding flux in
said closed magnetic circuit, after termination of
said manually controlled energy, in an amount
just sufficient to maintain closure but insufficient
to effect closure of said magnetic circuit; a small
power amplifying tube having a grid and a plate
circuit; means coupling said plate circuit to said
coil; and means operated automatically during
the operation of said device to apply a small volt-
age to said grid and produce a current surge of
smaller energy than said potential energy in said
coil of proper polarity to buck said holding flux
and permit the energy stored in said resilient
means to open said magnetic circuit, to engage
said stopper with said moving part and to stop
the operation of said device.

19, In stop-on-signal radio apparatus, variable
tuning means; means- for varying the tuning
means; a member connected for movement with
said tuning means; a tuner stopper retracted
for starting and moved into engagement with said
member for stopping; a flux-latched relay op-
eratively associated with said stopper having an
armature movable to a stopper retracted position
in which the air gap is small and to a stopper en-
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gaged position in which the air gap is large; .

means for moving and flux-latching said arma-
ture in said small air gap stopper retracted posi-
tion; a thermionic tube having a plate circuit and
a grid; means for applying a signal tuned by said
tuning means to said grid; and a coil on said
relay coupled to said plate circuit and energized
in response to a signal applied to said grid to buck
out the latching flux, cause said armature to move
to said stopper engaged position, and effect stop-
page of said tuning means.

20. In stop-on-signal radio apparatus, variable
tuning means; power storage means for varying

the tuning means; means for charging said power 40

storage means; a stopper operable to start and
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stop tuner variation; a flux-latched relay having
a magnetic circuit including an armature oper-
ably associated with said stopper and movable to
open or close said magnetic circuit; resilient
means biasing said armature to open position;
manually controlled means briefly actuated to
move said armature to closed position, charge
said resilient means with potential energy, and
retract said stopper to start tuner variation;
means for maintaining a holding flux in said
closed magnetic circuit, after starting, just suffi-
cient to maintain closure; a thermionic tube hav-
ing a grid and a plate circuit; a coil on said relay
coupled to said plate circuit; and means for ap-
plying a signal tuned by said tuning means to said
grid to produce a current surge in said coil of
proper polarity to buck said holding flux and per-
mit the energy stored in said resilient means to
open said magnetic circuit, engage said stopper,
and stop the variation of said tuner by said power
storage means.
EDWARD F. ANDREWS.
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