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17 Claims.

" This invention relates to communication sys-
tems and more particularly to a system for auto-
matically selecting a desired type of program.
In general the invention relates to an auto-
matic program selector used in connection with a

receiver in which manually operated means are

provided which condition the automatic program
selector mechanism so as to be responsive to a

- predetermined transmitted signal indicative of
the type of program to be transmitted.

The invention is an improvement over the sys-
tem disclosed and claimed in Hammond Patent
No. 2,052,708 which is assighed to the same as-
signee as this application.

In the present invention the classiﬁcation of
programs may be, for example; concert, dance,
variety, plays, quiz, news and sports. Each of
these types of programs is distinguished in the
transmission by a definite sub-audible frequency.
When the carrier is modulated by a concert pro-
gram, it will be, for example, modulated also at a
sub-audible rate of 21 cycles, for identification
of the type of program by a receiver mechanism.
For a dance program, the accompanying fre-

quency would be, for example, 24 cycles, et cetera.

In general the lower designating frequencies are
assigned to those tyres of programs for which low
audible frequencies are desirable..

‘These signals are produced by a push button
type oscillator, located in the studio and are in-
jected into the studio amplifier at a suitable level,

for example, in place of a high level sound source-

such as phonograph pickup. This signal is mixed
* with the program which it identifies, with the
sub-audible frequency, for example, at a level of
—20 to —25 db. with respect to the program.
The receiver comprises a radio tuner of the
pretuned type with a rotary motor driven scan-
ner which tunes in each station participating in
succession, During operation there will be pro~
duced in the audio portion of the receiver pro-
gram energy of audible frequency and possible
control energy of sub-audible frequency. The
program energy is fed to an audio amplifier and
the possible-control energy to a control circuit,
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which has a set of push buttons similarly marked .

to those at the transmitter. These set up the op-
erating conditions of the control circuit so that
its output will be energized only if the transmit-
ter push button of the station being received is
set to the same type of program as the push but-
. ton of the receiver. With energization of the con-
trol circuit output a relay included therein is op-
.erated to stop the scanning motor thereby caus-
ing the motor-actuated radio tuner to be tuned to

50

(CL 250—2)

a broadcasting station transmltting the preselect-
ed type of program.

If a particular type of program happens to be
transmitted by more than one brogdcasting sta-
tion at a given time, the station first to be re-
ceived by the tuner during its scanning operation
will be the one to'which the receiver will be tuned.
In other words, if the operating carrier frequency
of two stations transmitting the same type of pro-
gram are 770 and 880 kilocycles and the previous
setting of the tuner happened to be at, say, 660
ke., then the station operating at 770 ke. will be
the one to be tuned in, assuming.that the tuning
range of the receiver is scanned in the direction of

5 higher frequencies. However, if scanning occurs

in the direction of lower frequencies, the received
station will be that operating at 880 ke,

If a broadcast station is tuned in by the motor-
actuated radio tuner and the program is not of
the desired and preselected type, the relay in the
control- circuit output will not operate and the
‘motor will continue to tune in other broadcast
stations until one transmitting the desired and
preselected type of program is found. If after a .
_sufficient lapse of time it becomes evident to.the
receiver-operator that no broadcasting station is
transmitting the desired type of program, he may
choose to push a button to preselect & diﬁerent
type of program.

The invention also consists in certain new and
original features of construction and combina-
tions of parts hereinafter set forth and claimed.

Although the novel features which are believed
to be characteristic of this invention will be par-
ticularly pointed out in the claims appended here-
to, the invention itself, as to its objects and ad-
vantages, the mode of its operation and the man-
ner of its organization may be better understood.
by referring to the following description taken
in connection with the accompanying drawings
forming a part thereof, in which

Figure 1 illustrates diagrammatically the cir-
cuits of the transmitter;

Figure 2 illustrates diagrammatically the cir-
cuits of the receiver tuner and scanner;

Figure 3 illustrates diagrammatically the cir-
cuits of the receiver audio amplifier and relay; -

Figure 4 illustrates diagrammatlcally the con-
trol circuits;

PFigure 5 is a schematic plan view of the scan-
ning apparatus; and

Figure 6 is a block diagram of the receiving
system showing the interconnection of the sev-
eral component parts represented in Figures 2

88 tob
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Like reference characters denote like parts in
the several flgures of the drawings.

In the following description and in the claims
parts will be identifled by specific names for con-
venience, but they are intended to be as generic
in their application to similar parts as the art
will permit.”

Referring to the accompanying drawings and
more particularly to Figure 1 the transmitter is
shown as comprising a studio amplifier {1, & pro-
gram microphone 12 and a program identifying
circult 13, which includes a selector 1%, an oscil-
lator 18, a buffer-amplifier (7, a fllter 18 and an
oscilloscope (8.

The selector I8 comprises two sets of resis-
. tors 21—27 and 31—371, each set being con-

nected in serles and to the contact points of a

multiple push-button switch shown schematical-
ly at 38. Corresponding switch contact points
have associated therewith one of a plurality of
bridge contacts 38 which are operated selectively
by a plurality of push buttons 41—4T in a well
known manner, so that when a push button is
depressed the corresponding contact 39 will en-
gage the corresponding points of the resistor as-
semblies. In the position shown the push but-
ton &4 for “plays” has been depressed moving
the corresponding bridge contact 39 into engage-
ment with the contact points of the resistors 24
and 34. The resistors 22, 24, 27, 32, 34 and 37 are
. shown as adjustable for the purposes of ad-
justing the sub-audible frequencies.

The oscillator 18 is of the resistance~capaci-
tance phase inverting type with three capacitors
48, 49 and 50 and the two resistor assemblies
2(—27 and 31—37 forming a resistance-capaci-
tance low pass fllter, which feeds energy from
the plate to the grid of the oscillator tube 5I.
The buffer-amplifier 1T includes an amplifier
tube 82 which is connected in parallel with the
grid of the oscillator tube 31, The fllter I8 is
a resistor-capacitor band pass network which is

10
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program i} identifles, with the sub-audible fre-
quency, for example, at a level of —20 to —25
decibels with respect to the program. :

The sub-audible frequencies can be checked
against the frequency of the 60 cycle source 53
by means of the oscilloscope 18. 'The oscilloscope
18 can be used to check the frequencies 24, 30
and 36 cycles and adjustments can be made by
varying the resistors 22—32, 24-—34 and 2731
respectively. With the system set up accurately
the adjustment of the resistors 21 and 31 for

. the 36 cycles will take care of the adjustments

15
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connected to the mixing circuits of the studio

amplifier (. The amplifier 17 is also connected
to a pair of opposite plates of the oscilloscope (8
the other plates of which are connected to a
source of 60 cycle current B3.

Operation of Figure 1

In the operation of the transmitter shown in
Plgure 1 the oscillator I8 is of the resistance-
capacitance phase inverting type which feeds
energy from the plate to the grid of the tube 5,
which oscillates at a frequency for which the

grid is substantially out of phase with the plate &

voltage. Because of the low pass functioning of
the feed back circuit the output is relatively free
from harmonics. The frequencies set up by the
selector 18 are so arranged that a lower fre-
quency is secured by increasing the resistance in
the circuit between both sets of fllter condensers
48—50. When the contact 39 engages the con-
tact points of the resistors 21 and 31 a frequency
of 21 cycles is produced. When the contact 39
engages the contact points of the resistors 2232,
2333, 24—34, 2538, 26—36 and 27—37 fre-
quencies of 24, 27, 30, 33, 36 and 39 cycles respec-

~ tively will be produced.
The output of the oscillator 16 is amplified
_ by the amplifier 17 and is further freed from
harmonics in the audio frequency band by pass-
ing through the band pass filter 8.  The sub-
audible frequency is then injected into the mix-
ing circuits in the studio amplifier i{ ¢ a suit-
able level where the signel is mized with the

for the 33 and 39 cycles, the adjustment of the
resistors 24 and 34 for the 30 cycles will then
take care of the adjustment for the 27 cycles
and the adjustment of the resistors 22 and 32
for the 24 cycles will take care of the adjustment
for the 21 cycles.

It is contemplated that the push button iden-
tifying the signal will be set at the beginning
of each period allotted for a program and will
run throughout its operation. This is to permit
& receiver to pick up a program while in progress.
It is understood, however, that it is within the
scope of the present invention that the trans-
mitter and receiver can be so arranged that the
control system will be operative only during the
first few minutes of each broadcast perlod after
which the receiver will be held on that particu-
lar station until the end of the period.
~ In Figure 1 push button 44 for “plays” is
shown as being depressed. Under these condi-
tions a sub-audible frequency of 30 cycles will
be produced by the oscillator 18 and will be in-
jected into the studio amplifier {1 where it is
mixed with the program.

Figure 2 depicts the receiver tuner and scanner
and comprises a motor driven scanner 55, a radio
tuner 56, a first detector or frequency converter
BT having associated with it a local oscillator cir-
cuit 88, an intermediate frequency amplifier stage
59, a second detector and automatic volume con-
trol 60 and an audio and sub-audio frequency

- preamplifier 61. C,

45

- having an extended hub 12.

60

The scanner 5% comprises a motor 85 which is
supplied with current from two terminals §6.
Secured to the shaft of the motor 85 is & worm
871 (Figure 5) which meshes with a worm wheel
88 which is provided with an extended hub 68.
The worm wheel 68 is loosely mounted on a shaft
10 to which is secured an L-shaped member Ti
Surrounding the
two hubs 89 and 72 is a coil spring 18 one end
of which is secured to the hub 89 and the other
end to the hub 72, Two pins 18 and 76 are
mounted on the worm wheel 88 and cooperate
with the member 7i. Secured to the shaft T0
Is an arm 77 on the cuter end of which is mount-
ed a roller 78 which rolls on & disc 19 which loose-
ly surrounds the shaft 70 and which is carried
by a bracket 80. The disc 78 is provided with
a plurality of notches 80 inte which the roller
718 drops when the selector is In its six posi-
tions.

Secured to the upper end of the shaft 10 is &
contact arm 82 which consecutively engages the
six points of g rotary switch 83. The six points
of the switch 83 are connected to one side of six
variable condensers 88 of the radio tuner 86, The
other sides of the variable condensers 85 are con-
nected to the secondary of a transformer 86 the
primary of which is connected to the antenna 81.

Secured to the lower end of the shaft 70 i3 a
contact arm 88 which consecutively engages the
six points of & rotary switch #8. The six points
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.of the switch 80 are connected to one side of six

- variable condensers 81 which form part of the
local oscillator circuit 58 which is associated wl(;h
the frequency converter 87.
" The output circuit of the frequency converter
57 is connected. through a transformer 82 to the
input circuit of the intermediate frequency am-
plifier 89, the output circuit of which is con-
nected through a transformer 98 to the second
detector and automatic volume control 80 which
is of the twin diode type. The audio and suh-

audio amplifier 81 is of the twin triode type, the .

plate circuit. of the ‘audio-frequency portion be-
ing connected to a terminal 85 and the plate clr-
cuit of the sub-audio frequency portion being
connected to a terminal 86. A high voltage ter-

-minal 97 and a ground terminal 98 are provided '

It is within the scope of this invention to pro-
vide individual volume control for each station by
providing a third rotary switch section for the
rotary scanner §5. This switch could be used to
control the coupling from the second detector to
the audio amplifier and its purpose would be to
assist the automatic volume control in establish-
ing the same amount of sub-audible frequéency

-output for all of the stations participating.

In Figure 3 are shown the audio amplifier,

loud speaker and scanner motor-amplifier ¢on-

20 -

trol circuits. These circuits comprise an audio -

amplifier 180 provided with two power tubes 101
and 102, a loud speaker 103, a power pack: 188
and a relay control tube 108, which controls the
operation of a relay 107, .

The input circuit of the audio amplifier Iﬂo is

connected to audio frequency terminal 88 #nd

ground terminal 98 of the audio-frequency sec-
tion of pre-amplifier 61 of Fig. 2, the terminals
of the input circuit of amplifier 108 being sifni-
larly numbered for that reason. 'The power titbes
10f and 102 are provided with two cathode-to-
ground resistors 110 and ({1, the former béing
permanently connected to ground and the latter
being connected to ground through armature 108
and back contact 109 of the relay 107 when the
armature is in its normally biased position as
"shown, due to spring 108’. The power pack 105
-is supplied from terminals 112 with alternating
current, which is controlled by a manually oper-
ated switch 113, The input circuit of the re-
lay tube 108 is connected to two terminals 14§
and {{6 and the plate-circuit is connected. to
the winding of the relay 107. The front con-
tact 108’ of this rélay is connected to oné-of
the motor terminals 66 which are connected to

the similarly numbered terminals of Pig, 2,-the -

other motor terminal being connected threugh
the switch 113 to one-of the power supply ternﬂ-
nals 12

The control circults shown in Flgure 4 com-

- prise & low pass filter (20, a limiting ampli-
fler 123, a balanced detector 124, a filter ampli-

fler 125, a sub-audible frequency oscillator (26,

-and an amplifier-rectifier {27.. The input termi-
nals 96 and 98 of the filter 120 are connected to
the similarly numbered terminals in Fig. 2 which
‘constitiute the output of the sub-audio. frequency
section of preamplifier 6. The output terminals
418 -and 116 of amplifier-rectifier 121 are :ton-
nected to the similarly numbered terminals:in
Pig. 3 which constitute the input to the relay: con-

"+ trol tube 1086.

The sub-audible rreq'\ency oscillator 126 which
may be structurally identical with oscillator: (8
at the transmitter is so designed that it can:pro--
duce frequencies ranging from 33 oycles to 81 ¢

3

‘cycles. The frequencies produced by oscillator

128 are controlled ag in the case of oscillator (8
by a plurality of push buttons {31—137 which
are identified as “concert,” “dance,” et cetera and
which when depressed cause frequencies of 33, 36,
39, 42, 45, 48 and 51 cycles, respectively, to be
produced. It will be noted that the frequency
corresponding to any receiver button (concert,
dance, etc.) is 12 cycles. per second greater than |

.the frequency corresponding to the like-desig-

nated transmitter button (concert, dance, etc.).
The connertions above described between the
various component parts will be clear from Fig-

~ure 6 which is a block diagram of the over-all

receiving system and wherein parts correspond-
ing to like parts in Figures 2 to 5 are denoted by
the same reference characters.

Operation of Figures 2, 3, 4 _and 5.

In the operation of the receiver shown in Fig-
ures 2-5 when it is desired to receive any particu-
lar type of program, such for example as “plays,” -
the corresponding push button, in this case 134,
is depressed and the switch (i3 closed. The
depression of the push button |34 causes oscilla-
tor 128 to produce a frequency of 42 cycles which
will be impressed upon the grids of the balanced
detector tube 124, ‘ ’
The: closing of the switch 113 will cause the
energization of the relay 107 as soon as the fila-
ments of the tube 108 have heated up, which will
complete a circuit from the A. C. tefminals 112
through the front contact 109’ of the relay 107,
terminals 66 to the motor €8 which will start
rotating. e rotation of the motor 65 causes
a slow rotation of the worm wheel 88 and hub 68

" in a counter-clockwise direction as seen in Fig-

40

45

a0

ure 5, which in turn causes the spring 13 to
be wound up. This motion. applies a turning
moment. in the same direction to the hub 12
and member 11 which is resisted by the holding
moment of the roller 18 in one of the notches 81.
After the wheel 68 has been rotated through
slightly less than one sixth of » revolution the
pin 75 will engage the member T and will cause
the roller 718 to move out of the notch 8i. As
soon as this occurs the holding moment of the
roller 18 will be reduced and the tension of the
wound up spring 13 will cause the ‘member 1 to
rotate in a coufiter-clockwise direction until it en-
gages the pin 76 at which time.the roller 18

«.will drop into the next notch 81.

o
o

(1]} ]

In this way the shaft 18 together with the
two contact arms 82 and 89 are caused to move
intermittently through a sixth of a revolution
8o that the contact arms 82 and 89 successively
engage the points of the switches 83 and 90 re-
spectively. The contact arms 82 and 89 will re-
main in engagement with each point of their
respective switches 83 and 98 .for a predeter-
mined interval of time which for ‘example may
be six seconds.

During this interval of time ea.ch of the six

' participating transmitting stations, will be tuned

"o

in by means of the corresponding condenser 85
and the'loeal oscillator circuit 58 .will be tuned
by the corresponding condenser’ $1 to produce
the . proper heterodyne frequency for that par-

- -ticular station which will vary from the station

frequency by the frequency of the intermediate
circuit 59. The intermediate frequency modu-
lated .by the control frequency -will then pass
through the transformer 92 and will be amplified
by the intermediate circuit 59 after which the
3 ‘amplified. energy will pass through the trans-
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former 93 and be impressed upon the detector
portion of the tube 80 and the grids of the pre-
amplifier 61.

The second detector and automatlc volume
control 60 is of the delayed automatic volume
control type in which the cathode bias of the
twin triode tube of the preamplifier ! holds the
cathode of the rectifier portion of the twin di-
ode tube 60 positive with respect to ground and
the plate of the lower portion of this tube holds
the automatic volume control line substantially
at ground potential until the rectifier is actuated
by a strong enough signal to make the plate of
the lower diode negative with respect to its
grounded cathode., That is the automatic vol-
ume control action is not operative on weak sig-
nals,

The audio and sub-audio frequency signals
from the terminal 98 pass to the similarly num-
bered terminal of Figure 3 and are amplified by
the tube 100 and the two power tubes {0f and
162. The sub-audio signal is relatively weak in
relation to the audio signal and much of it is
filtered .out by the fliter network between the
audio amplifier 100 and the power tubes 101 and

(82. While the scanner 55 is operating the relay

187 is energized and the cathodes of the tubes
101 and 102 are connected to ground through the
resistor {110. Under these conditions the cath-
odes of the tubes {81 and 102 have a sufficlent

positive bias to prevent the audio frequency tones’

from the radio tuner operating into the loud
speaker 103. In this way the loud speaker 103
remains inoperative while the scanner 85 is in’
operation.

The sub-audio and audio frequency signals
from the terminal 88 pass to the similarly num-
bered terminal of Figure 4 and through the low
pass filter 120 where the audio frequencies are
filtered out. The sub-audio frequencies then .
pass through the limiting amplifier 123 so that
they will be impressed on the tube of the bal-
anced detector 124 at the same general level re-
gardless of the station which is under examina-
tion.: Energy from the sub-audible oscillator 126
is also impressed upon the grids of the tube of
the detector 124.

In this case the push button 134 is shown as
being depressed, so that oscillator energy of 42
cycles is impressed upon the detector 124, The
difference between the sub-audible energy re-
ceived and that produced by oscillator 126 passes
through the filter amplifier 128 which is centered
at 12 cycles and is designed to reject sufficiently

is impressed upon the amplifier-rectifier 127.
As long as the difference between the received
sub-audible signal and the signal produced by
oscillator 126 is not 12 cycles little or no D. C.
negative voltage will be produced at the termi-
nals (18 and (1§ so that little or no D. C. voltage
is applied to the grids.of the relay tube (08,
Under these conditions sufficient plate current

flows through the relay {07 to maintain it ener--
gized and the scanner, §8 will continue to operate.-
When, however, the sub-audible signal received .

10
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tive voltage at the terminals 118 and 116 to de-
crease the plate current of the relay tube 198 to
deenergize the relay {07,

As soon as this occurs the armature 108 of the
relay 197 Is caused to move to the right (as viewed
in Fig. 3) by action of spring 108’ breaking the
circuit to the scanner motor 88 which immedi-
ately stops, leaving the contact arm 82 in en-
gagement with the proper condenser 88 to tune
in the station broadcasting “plays.” At the same
time the armature will engage the back contact
109 of the relay 107 which will bridge the re-
sistor 111 across the resistor 110 which gives the

power tubes 101 and 102, the proper bias so as

to cause them to deliver power to the loud speak-
er 103. In this way the desired radio program
is delivered by the loud speaker {83.

If it is now desired to change the program to
“news” the push-button 138 of the sub-audible
frequency generator 126 is depressed. Energy of

48 cycles will then be impressed upon the grids

25

of the detector 124. This produces a frequency
in the plate circuit of 18 cycles with the 30 cycles
from the transmitter. This 18 cycle energy does
not pass through the filter amplifier 12§ so that
little or no D. C. voltage will be applied to the

~ grids of the relay tube (068 which will allow suffi-

30

) quency of 36 cycles.

45
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cient plate current to flow to energize the relay
187. This will cause the armature 108 to move
to the left thus closing the circuit to the motor
§5 which wiil start the scanner 55 in operation.
At the same time the resistor 111 will be discon-
nected thus making the loud speaker 103 inopera-
tive.

The scanner 55 will then proceed to scan the
various participating stations until it is tuned in
to a transmitting station at which the push but-
ton 48 for.“news” has been depressed and which
is, therefore, transmitting a sub-audible fre-
‘When this 36 cycle energy
is received and combined in thé detector 124 with
the 48 cycle energy produced by the sub-audible
frequency oscillator 126 energy of 12 cycles will
be produced in the plate circuit of the detector
(24. This 12 cycle energy will pass through the
fllter-amplifier 125 which will cause sufficient
negative voltage to be applied to the grids of the
relay tube 108 to deenergize the relay 107. As
soon-as this occurs the scanner motor 68 will be
stopped and the loud speaker 103 will be made

" operative, as already described, to cause the

well at 9 and 15 cycles. The output of this fllter :55

‘“‘news” program to be produced by the loud
speaker.i#3.

It is thus seen’ that a system is provided in
which any desired type of program may be se-
lected by merely depressing a push button on

E the receiver which will cause the selector to be-

60

- and the loud speaker made operative.

from the transmitter shown in Figure 1 has a -

frequency of 30 cycles corresponding to the de-
pression of the push button 44 for “plays” the
difference between this sub-audible frequency

and that produced by oscillator 26 will be 12

cycles. The output energy of 12 cycles from the
detector 124 will then .pass through the filter
amplifier 28 and will be impressed upon the

amplifier-rectifier 121 producing sufficient nega-

70

come operative and test out each one of the par-
ticipating stations in succession until the station
having the desired program is discovered at which
time the selector will be automatically stopped
In. this
way the loud speaker will be maintained silent
during the scanning process and will become
operative only when the desired type of program
has been selected.

Although only & few of the various forms in
which this invention may be embodied have been

‘shown herein, it 18 to be understood that the

invention is not limited to any specific construc-

.. tlon but might be embodied in various forms’
- without departing from the spirit of the inven-

L

. tion or the scope of the appended clalms.
What I claim is:

. 1. 'The method of procram -election in radlo
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broadcasting and the like which comprises assign-
ing a distinctive sub-audible frequency to each
particular type of program, as for example, con-

cert, dance music, news, sports, etc. to be trans--

mitted from various stations, transmitting the
program and the particular sub-audible fre-
quency corresponding to the type of program to
be transmitted from the various stations, and
‘utilizing the transmitted sub-audible frequency
at the receiver for automatically adjusting the
tuning of the receiver to one of the broadcasting
stations transmitting a desired type of program.
2. The method of automatically adjusting a
radio receiver for the reception of a desired one
of a plurality of signal-modulated carrier fre-
quencies, each of which is accompanied by a
* characteristic control frequency, which consists
in deriving the control frequency which accom-
panies that signal-modulated carrier frequency
desired to be received, selectively producing at
the receiver a second control frequency char-
acteristic of the signal frequency desired to be
received, heterodyning the two control frequen-
cies, rectifying the resultant beat frequency, and
controlling by means of the rectified current the
adjustment of the receiver to the desired signal
modulated frequency. o
3. The method of automatically adjusting the
tuning of a receiver to a desired one of a plu-
rality of signal-modulated carrier frequencies,
each of which is accompanied by a sub-audible
control frequency, which consists in deriving the
control frequency which accompanies that sig-
nal-modulated carrier frequency desired to be
received, selectively producing at the receiver a
second sub-audible control frequency correlated
with the control frequency of the signal frequency
desired to be received, heterodyning the two con-
trol frequencies, rectifying the resultant beat fre-
quency, and controlling by means of the rectified
current the tuning of the receiver to the desired
signal-modulated frequency.
" 4, Mechanism for automatically tuning a radio
.receiver to a selected one of a plurality of trans-
mitters each carrying a particular type of pro-
gram which is identified by a simultaneously
transmitted characteristic potential receiver con-
trol-signal, comprising mechanically driven scan-
ning. means for intermittently and successively
tuning said receiver to sald plurality of trans-
mitters, selective preset means constructed and
arranged for conditioning the receiver so that
said potential control-signal can exercise actial
control to automatically tune the receiver to
the program corresponding to the operated selec-
tive means, and means responsive to saild con-
trol s0 constructed and arranged that the scan-

ning means is made inoperative when the receiver -

is tuned to a transmitter carrying the said par-
ticular type of program. -

. 5. Mechanism for automatically tuning a radio
receiver according to the invention defined in
claim 4, sald recefver having a signal indicating
device, wherein means are effective while the
scanning means is in operation to cause the sig-
nal indicating device of the receiver to be non-
responsive. .

6. A system of broadcast transmission and re-
ception comprising a transmitter provided with
means for producing a code gignal characteristic
of the type of program being broadcast and
simultaneously transmitting said code signal and
program, the receiver comprising a program
channel for selecting a desired program, sald
channel including a tuning device, and means
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responsive to the characteristic code signal for .
effecting adjustment of the tuning device.

T. A system of broadcast transmission and re-
ception comprising a transmitter provided with

5 means for selectively producing one of a plurality
of control signals which is indicative of the type
of program being broadcast and simultaneously -
transmitting said control signal and program, the
receiver comprising a program channel and a

10 control signal channel, said channel including a
tuning device, and means included in the latter
channel responsive to the control signal for effect-
ing adjustment of the tuning device.

8. In a radio receiver, means for automatically

15 adjusting the tuning of the receiver to a desired
one of a plurality of signal-modulated carrier
frequencies, each of which is accompanied by a
sub-audible.control frequency different from the
others, means at the receiver for deriving the

20 Sub-audible control frequency which accompantes
that signal-modulated carrier frequency desired
to be received, means for selectively producing at
the receiver a second sub-audible control fre-.
quency correlated with the derived sub-audible

o' control frequency, means for heterodyning the

*" two control frequencies, means rectifying the

» resultant beat frequency, and means under the
control of the rectifylng means for gdjusting the
tuning of the receiver to the desired signal fre-

30 Quency.

9. In a system of broadcasting wherein the

" varfous programs likely to be broadcast are

. grouped in classes and each class is assigned an
identifying characteristic, preferably a . distinc-

35 tive sub-audible frequency to be broadcast by the
transmitter during at least a portion of the trans-
mitted program, a receiver including tuning

" mechanism, means including a device for actu-
ating the tuning mechanism adapted to become

40 operative upon receipt of a sub-audible frequency
other than the one that corresponds to the par-
ticular class of program desired, and means oper-
ative upon receipt of the sub-audible frequency
corresponding to the desired class of program

45 constructed and arranged to render said tuning
mechanism actuating means inoperative and the
receiver responsive to a transmitting station
broadcasting the desired program. .

10. In a broadcast transmission system of the

50 type wherein an auxiliary signal indicative of the
class of program is transmitted from the trans-
mitter along with the program modulations on
the same radio channel and is utilized at a re-
celving point to effect reception by the receiver

58 of a particular class of program, g generating
device adapted to produce one of & plurality of
different auxiliary signals, means for causing the
selective operation of said device at.one auxiliary

. signal, and means for connecting said generating

6o device to the transmitter for impressing the.se-

' lected auxiliary signal upon the transmitter,

. Whereby the selected auxiliary signal and the
. program of which it is indicative are simulta-

-%neously radiated from the transmitter on the

63 same radioc channel, . .

11. In a broadcast transmission system of the
type wherein a sub-audible frequency indicative
of the class of program is transmitted from the
transmitier and utilized at a receiving point to

70 effect the reception by the receiver of a particu-
lar class of program, a vacuum tube generator
adapted to produce one of a plurality of sub-au-
dible frequencies, means for causing the selective
operation of the generator at one ‘frequency, and

78 means for connecting said generator to the trans-
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mitter for impressing the selected sub-audible
frequency upon the transmitter, whereby the lat-
ter frequency and the program of which it is in-
dicative are simultaneously radiated from the
transmitter, means at the receiver for deriving
the transmitted sub-audible frequency, means at
the receiver for producing a sub-audible fre-
quency which is correlated with the derived sub-
audible frequency, means for combining said two
frequencies to derlve a control potential, and
means for utilizing said control potential to con-
dition the receiver for the reception of the desired
class of program. :

12. In a broadcasting system, a transmitter
adapted to transmit various classes of programs
and a receiver adapted to receive such programs,
selectively-operable means at the transmitter for
producing a sub-audible frequency characteristic
of the class of program to be transmitted, the
transmitter carrier being modulated by said char-
acteristic frequency and the program, means &t
the receiver for deriving the transmitted sub-
audible frequency, selectively-operable means at

" the receiver for producing a second sub-audible
frequency correlated with the derived sub-audible
frequency, and means responsive to the conjoint
action:of sald two sub-audible frequencies for ef-
fecting adjusting of the receiver to receive the
class of program corresponding to the operated
selective means. : E

13. In & broadcasting system, a transmitter
adapted to transmit varlous classes of programs
and a receiver adapted to receive automatically a
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selected one of such programs, selectively-oper-

able means at the transmitter for producing &

sub-audible frequency characteristic of the class -

of program to be transmitted, the transmitter
carrier being modulated by said characteristic
frequency and the program, means at the receiver
for deriving the transmitted sub-audible fre-
quency, selectively-operable means at the recetver
for producing a second sub-audible frequency
correlated with the derived sub-audible fre-
quency, signal translating means adapted to be
normally ineffective, and means responsive to the
conjoint action of said two sub-audible frequen-
cles for effecting adjustment of the receiver to
receive the class of program corresponding to the
operated selective means and to cause the signal
translating means to become effective.

" 14. A radio receiver comprising tuning means
for adjusting the receiver for the reception of

predetermined signal-modulated carrier frequen-
" cles, each of said carrier frequencies having su-
perimposed thereon a predetermined identifying
sub-audible control frequency supplied by the
transmitter, means at the receiver, for deriving
the identifying sub-audible frequency from the
selected signal-modulated carrier frequency, &
motor for actuating the tuning means, & plural-
ity of selectors each corresponding to one of the

predetermined carrier frequencies to be received, '

means under the control .of each selector for pro-
ducing a distinctive sub-audible frequency, the
identifying sub-audible control frequency &ccom-

panying the received carrier frequency having &

definite relation to the sub-audible “frequency
produced by the selector corresponding to said
-carrier frequency, means for heterodyning said
- two sub-audible frequencies, means for deriving a
voltage proportional to the resultant beat fre-
quency, and control means for the motor adapted
to maintain thesmotor energized and to actuate
the tuning means so long as the derived voltage
results from the combination of two sub-audible
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frequencies which do not have a predetermined
definite relation, said control means being
adapted, when the derived voltage results from
the combination of two sub-audible frequencies
which have a predetermined definite relation, to
adjust the tuning means to & predetermined car-
rier frequency position and to deenergize the mo-
tor.

15. A radio receiver comprising tuning means
for adjusting the receiver for the reception of
predetermined signal-modulated carrier frequen-
cies, each of said carrier frequencies having su-

-perimposed thereon a predetermined identifying

sub-audible control frequency supplied by the
transmitter, means at the receiver for deriving
the identifying sub-audible frequency from the
selected signal-modulated carrier frequency, a
motor for actuatifig the, tuning means, a plural-
ity of selectors each corresponding to one of the
predetermined carrier frequencies to be received,
means under the control of each selector for pro-
ducing a distinctive sub-audible frequency, the
identifying sub-audible control frequency accom-
panying the received carrier frequency having a
definite relation to the sub-audible frequency
produced -by the selector corresponding to said
carrier frequency, a.branch circuit comprising
means whereby the carrier frequencies are de-
rived and reproduced, a second branch circuit
comprising means whereby the control frequency
is derived and mixed with the frequency produced
by the selector, means for deriving & voltage cor-
responding to the combined frequencies, and con-
trol means for the motor adapted to maintain
the motor energized and thus actuating the tun-

. ing means so long as the derived voltage results

- from the combination of two sub-audible fre-
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quencies which do not have a predetermined defl
nite relation, said control means being adapted,
when the derived voltage results from the com-
bination of two sub-audible frequencies which
have a predetermined definite relation, to adjust
the tuning means to a predetermined carrier fre-
quency position and to deenergize the motor,

16. A radio receiver for automatically selecting
a carrier wave which is signal modulated by &
desired type of program and control-modulated
by a sub-audible frequency identifying and ac-
companying the desired type of program, com-
prising means for tuning to and receiving the en-
ergy of a carrier wave, means for producing sig-
nal energy and sub-audible control energy cor-
responding to modulation of said received energy,
local sub-audible frequency oscillator means se-
lectively preset to produce energy of a frequency
differing from the control frequency correspond-
ing to the desired type of program by a fixed fre-
quency value, & control circuit responsive to en-
ergy only of said fixed frequency value, hetero-
dyne means for producing energy of a frequency
equal to the difference of the locally produced
sub-audible frequency and the sub-audible fre-
quency derived from the modulations of the re-
celved carrier wave, to which the receiver is
tuned, means for impressing said difference fre-
quency energy upon said control circuit, and

~ mesns under control of said control circuit for
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causing the receiver to select another carrier

‘wave unless the said difference frequency is equal

to said fixed frequency value. . ‘
17. A radio receiver for automatically selecting
a carrier wave which is signal-modulated by &
desired type of program and control-modulated
by & sub-audible frequency identifying and ac-
companying the desired type of program, com-
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prising means forttmlngtoandreceivlnztheen- .
ergy of a carrier wave, means for producing sig-.

nal energy and sub-audible control energy cotre-

sponding to modulation. of said received energy,
local sub-audible frequency oscillator means se-

lectively: preset to produce energy of a frequency
differing from the control frequency correspond-

ing to the desired type of program by & fixed fre-

quency value, a fixed characteristic r@lay-operat.
ing control circuit permanently and selectively
responsive to energy only of said fixed frequency
value heterodyne means for producing energy

’orafrequencyequaltothedifferenceotthelo-

cally produced sub-audible frequency and the

. sub-audible frequency derived from the modula- -

tions-of the received carrler wave, to which the -
recejver is tuned, means for impressing said dif-
ference frequency energy upon said fixed charac-
teristic relay-operating control circuit, and
means causing the receiver to select another car-
" rier wave unless the said difference frequency s

10 equal to sald fixed frequency value.
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