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1 Claim.
1

This invention relates generally to the class of
radiant energy and is directed particularly to
improvements in apparatus for connection with
receivers of radic frequency impulses, by means
of which pre-selection cof frequencies of different
wave lengths may be made to be fed into the re-
ceiver at predetermined time intervals.

A particular object of the present invention is
to provide an apparatus adapted to be connected
with any standard type of radio broadcast re-
ceiver, by means of which at predetermined time
intervals, preselected broadcasting stations, for
which circuitz of the apparatus are pre-tuned,
will be autocmatically connected with the broad-
cast receiver circuit whereby the pregram cf the
pre-selected broadeasting station will be heard
through the broadecast receiver system.

Another object of the invention is to provide
an apparatus for the selection at predetermined
time intervals, of radio frequencies or stations
or electric circuits of any type whatsoever, used
in conjunction with any radio signal receiving
device whereby the radio signal receiving device
may be set fo receive one pre-selected frequency

which will be a beat frequency produced by the ¢

time controlled station selecting device by mix-
ing a signal frequency received by one of several
pre-tuned circuits with g locally generated signal.

Another object of the invention is to provide
an improved clock controiled circuit closer by
meaans of which pre-selected cirvzcuits may be
closed at pre-selected time intervals.

Still ancther cbject of the invention is to pro-
vide an improved clock controlled circuit closer
having novel means for selecting or designating
the different times at which the circuib selecting
mechanism will be eaused to function, said means
comprising a plurality of current conducting pins
whieh are placed at desired locations around the
face of a clock dial at points indicating pre-se-
lected times and & current conducting clock hand
which contacts said ping at the predetermined
time period for closing a circuit by means of
which a pre-tuned receiving circuit is selected
and closed.

Other objects and advantages of the invention
will become apparent as the description of the
samne proceeds and the invention will be best un-

derstood from g consideration of the following .

detailed descriotion taken in connection with the
accompanying drawings forming a part of the
specification, with the understanding, however,
that the invention is no$ to be limited to the

exact details of construction shown and described |
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2
since obvious modifications will cccur to a person
skilled in the art.

In the drawings:

Figure 1 is a view in front elevation of a unit
constructed in accordance with the present in-
vention, showing the time setting dial and station
selectors.

Higure 2 is a view in top plan of the same,
showing certain of the electrical units in plan.

Figure 3 is a view in side elevation of the step
relay and duplex switch unit controlled thereby.

Figure 4 is a detail section, on an enlarged
scale, taken substantially on the line 4—4§ of Fig-
ure 2.

Figure 5 shows the circuit diagram of the in-
vention.

Referring now more particularly to the draw-
ing reference will first be made to the mechanical
features of the invention by means of which the
selection of the different tiine periods is made,
at which pericds a circuit selector switch will be
coperated fo bring in pre-selected programs.

The present invention may be incorporated in
the structure of a cabinet of any broadcast or
television receiver or it may be seb up as a sep-
arate unit adapted to be connected to a standard
broadeast or television receiver, as may be de~
sired. It is here illustrated, and will be described,
as a separate unit for connection with a standard
type of broadecast television or other receiver and
accordingly the illustration as presented in Fig-
ures 1 to 4 discloses a mounting panel {9 con-
nected in the usual manner to a base {1 upon
which different units used in the circuit are as-
sembled and upon the underside of which are lo-
cated various switches, condensers and the major
portion of the wiring in the customary manner.

Mounted in the panel 18 is the circular metal
plate i2 which constitutes a clock dial, around
which the hours are noted as shown, either upon
the panel or upon the plate. This plate 12 car-
rieg a circular series of openings or sockets 18 in
which are adapted to be inserted metal pins ¢4.
These sockets are located one at each of the hour
marks with three between so that from any one
heur mark or notation a pin (4 may be placed to
designate any of the fifteen minute intervals
bhetween the hours. Accordingly as shown, in ad-
dition to the socket 13 at each of the hour marks
there are three sockets between each two hour
marks,

Mounted upon the hack of the panel {8 is an
electric clock motor unit of the type commoniy
employed in electric clocks, the same being con-
ventionally illustrated and generally designated
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{5. Since such clock units are of well known
form and since the clock per se doss not form a
part of the present invention no detailed illus-
tration or description of the same is considered
necessary.

The hours hand shaft 20 for the clock unit {8,
is carried through the center of the metal dial
{2 and has secured to it the two joined oppositely
directed hands {8, each of which carries at its
point or tip the thin flexible contact fingers {7
which is of proper length and fiexibility to wipe
across a pin 14 whereby to make electrical con-
tact with the pin without interfering with the
turning of the hand by the clock mechanism.

The clock mechanism {5 is secured to the back
of the dial {2 upon an insulation block {§ and
the shaft 20 upon which the hands 1§ are mouni-
ed and which, as above stated comprises the hour
hang shaft of the clock works, extends through
an insulation sleeve 1§ by which it is kept from
electrical contact with the metal plate (2.

Referring now to the circuit diagram the refer-
ence character 21 designates the antenna ground
cireuit in which is included the tuning condenser
22 and the primary winding 23 of the antenna
coupler which is generally designated 24, the sec-
ondary winding of which is designated 25.

The numeral 25 designates a vacuum tube of
the mixer-oscillator type, in the grid circuit 27
of which is connected a selected one of the pre-
tuned receiver circuits, by means of the herein-
after described switches.

Any desired number of tuning circuits may be
employed. Four of such circuits are here shown
connected in parallel and designated 28, 28, 38
and 3{. Hach of these circuits is pre-set or tuned
to a selected frequency by means of the tuning
condensers 32, 233, 34 and 38. Such frequencies
may represent the broadcasting frequencies of
broadcasting stations which the operator of the
device desires to have automatically tuned in at
the selected time periods. While only four tuning
circuits have been shown it will be obvious that
any number may be set up in the group as de-
sired.

The numerals 38, 371, 38 and 39 designate
switches having the fixed terminals a, b, ¢, d and
e. Each of the tuned circuits is electrically con-
nected with the corresponding fixed terminal of
each of these switches. That is, as shown, the
circuit 28 is connected with the fixed terminal ¢
of each switch; circuit 29 is connected with the
fixed terminal b of each switch, and so on.

The switches 38 to 39 inclusive are each pro-
vided with the usual movabhle switch blade f and
such switech blades are each connected with a
corresponding switch blade f! of a second group
of switches which are designated 36a, 37a, 38a
and 3%¢ by shafts 48, 41, 42 and 43, respectively,
which shafts carry the control knobs 40q, 4la,
&82a and 43¢, located at the front of the panel {8
as shown in Figure 1.

The switches 38« to §8a control oscillator cir-
cuits 28a, 280, 28¢ and 28d. FEach of these oscilia-
tor circuits includes 2 tuning condenser, stch con-
densers being designated 32a, 320, 82c and 32d.

The switches 38« to 3%a, like the switches 38 o
29 have the fixed points ¢!, b, ¢, dt, and e! and
each oscillator circuit 28e¢ to 284 inclusive is
connected with a fixed terminal of one of the
associated switches, that is, each cireuit is con-
nected to a corresponding terminal of each of the
switches.

The numeral 44 designates an intermediate
frequency transformer, the primary winding 45
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of which is connected in each of the oscillator
circuits while the terminals of the secondary
winding 48 are connected with the antenna and
ground posts of the radio receiver in association
with which the present apparatus is used.

Trimmer condensers 45¢ and 46a are connected
across the windings in the customary manner as
shown. -

The oscillator circuits 28a to 28d inclusive are
connected, as shown, to one winding 47 of a
coupler 48, the other or primary winding 49
of which is connected in the cathode circuit of
the mixer tube.

The numerals 53 and 5! designate a pair of
coupled switches which are actuated by a step
relay, generally designated R which is energized
at selected intervals by the clock operated mecha-
nism. These switches are accordingly changed
simultaneously and periodically by the clock
mechanism and with each change a tuning cir-
cuit and its associated oscillator ecircuit, is either
closed or maintained closed, accordingly to the
pre-setting of the knobs 4éa—~43a.

As shown each of the switches 58 and 51 has a
fized terminal for each of the switches 386 to 39
respectively and the switches $8¢ to 3%a respec-
tively.

Switch B9 has each of its terminals 08a, 500,
50c and 58d connected as shown respectively with
the movable switch blades f of switches 3§ to 39.

Switeh 81 has each of its fixed terminals §ia,
Bib, ic and 5id electrically connected with the
movable switch blade f! of the oscillator circuit
switches 38a to 3%a respectively as shown.

The movaile switch blades 58e¢ and Sle are
electrically connected by the connector 52 and the
movable blades of these two switches 38 and 51
are connected with the step relay R to be turned
simultaneously when the relay is energized.

As shown in Figure 3 the step relay includes a
shaft 53 which is directly operatively coupled
with the switch blades §%¢ and 5{e and extends
through the panel 19 to the front of the latter
where it carries a knob §4. The face of the panel
is provided with designations identifying each
of the station selector switch butions 48a—4~834
as shown and since the indicator knob 54 will be
given partial rotation with sach energization of
the step relay it can be seen at a glance which of
the pre-set or pre-tuned circuits 28—31{ is func-
tioning at the moment. Also by means of the
knob 54 re-setting of the switches 89—51i to start-
ing position can be easily effected.

As shown in the diagram the step relay circuit
may be completely separate from the other cir-
cuits, with a separate source of electrical energy
for its operation. In this arrangement, the
metallic dial would be grounded as indicated at
85 while the clock hand shaft 29 would be con-
nected by a conductor §6 with one side of a suit-
able source of electric potential 57, the other side
of such potential being grounded through the
relay coil 58 as shown.

In the use of the present device each of the
circuits 28 to 31 will be tuned to a selected proad-
casting station frequency where it will stay tuned
at all times during use of the device, ang the as-
sociated oscillation circuit will be tuned to such
a different frequency that the difference between

o the two frequencies, when the same are mixed in

the mixer-oscillator tube 28, will produce a beat
frequency which the broadcast receiver is pre-
tuned and stays tuned, to receive. As an ex-
ample if the circuit 28 is tuned to respond to a
broadcast frequency of 980 kilocycles the corre~
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sponding oscillation circuit 28a might be tuned
to generate a frequency of 1200 kilocycles. When
the incoming frequency signal of 980 kilocycles
is mixed with the generated frequency of 1200
kilocycles the output from the intermediate fre-
quency transformer would be the difference be-
tween the two or 220 kilocycles.

The next pre-tuned circuit 29 might be set to
respond to frequency impulses of 1500 kilocycles.
In this case the corresponding circuit 29¢ would
be tuned to generate a signal frequency of 1720
kilocycles and when these frequencies are mixed
in the mixer-oscillator tube the beat frequency
resulting and fed to the broadcast receiver would
also he 220 kilocycles. The other pre-tuned re-
ceiving circuits and their associated tuned fre-
quency generating circuits would be correspond-
ingly related so that the same beat frequency
would always be introduced to the broadcast re-
ceiver and consequently the broadcast receiver
would be tuned or set at their beat frequency or
at any other selected beat frequency produced
by the selector apparatus.

The sequence of sbtations or frequencies re-
ceived is established by the setting of the switch
buttons 40a to 43a. The turning of these buttons
will set the connected pairs of switches 36—328a,
37—381a ete., as will be readily apparent. If for
example, circuit 28 is pre-tuned to broadcast
station WRC having a broadcast frequency of 980
kilocycles and circuit 29 is pre-tuned to broad-
cast station WTOP having a broadcast frequency
of 1500 kiloeycles and it is the desire of the user
of the device to receive the program of WRC
from 1:00 o’clock until 2:00 o’clock and WTOP
from 2:00 o’clock until 3:00 o’clock, a contact pin
{4 would be placed in the socket (3 at the 1:00
o’clock position on the dial and a second pin
would be placed in a socket at the 2:00 o’clock
position on the dial.

Station selector button 49a would then be set
to designate station WRC which would place the
switeh blades f and f* of switches 36 and 36a on
the terminals ¢—a! and station selector button
41a would be turned to designate station WTOP
which would place the switch blades f and f! of
switches 3T—37Ta on the terminals b—b? of those
switches.

The reset knob 54 of the clock operated

switches 50—51 would be previously set at the :

“start” position. With these settings it will be
seen that with the clock properly set and operat-
ing, at 1:00 o’clock the contact 1T of the clock
hand would engage the pin in the 1:00 o’clock
socket to energize the step relay. When so ener-
gized the switch blades 50e and 5ie would be
brought into contact with the terminals 50a—51a,
thus closing or energizing the tuned circuits 28—
28a to receive the broadcast station which circuit
28 is tuned to. After the lapse of one hour when
the stations are to be changed, the clock hand
terminal or contact 17 will engage the metalic
pin in the socket at the 2:00 o’clock position
wherein the step relay will be again energized and
the switches 56—51 will be turned to move the
switch blades to the second position into contact
with terminals 5¢b—>351b. This will bring into
action the switches 31—37a together with the
tuned circuits 29—29a and so on.

From the foregoing it will be readily apparent
that with the apparatus herein disclosed various
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combinations of any number of broadcast sta-
tions may be set up to be automatically tuned
in any pre-selected time periods and that after
the tuning circuits have once been set to the
desired station broadcast frequencies no further
settings or changes will have to be made and the
selection of the time periods for any humber of
programs from the different stations can be easily
and quickly made merely by the process of setting
the station selector knobs 46a—43¢ and then
placing the contact pins in the desired time po-
sitions around the time or clock dial.

Iclaim:

Apparatus for automatically receiving pre-se-

? lected broadcast electrical frequencies at pre-ge-

lected time periods, comprising a plurality of re-
ceiving circuits each pre-tuned to a different se-
lected frequency, a signal receiving system cou-
pled with said circuits, a plurality of oscillator
cirguits, each oscillator circuit being tuned to
have a frequency difference from one particular
receiving circuit to give when mixed therewith a
predetermined beat frequency which is the same
for any other oscillation circuit and its associated
receiving circuit, means for selecting g pre-tuned
receiving circuit and an associated oscillator cir-
cuit simultaneously, said means comprising a
group of multi-point switches of the same num-
ber as that of the receiving circuits each of which
is connected to one point of each switch, a sec~
ond group of multi-point switches of the same
number as that of the oscillator circuits each of
which is connected to one point of each of the
latter switches, a movable point contacting blade
for each of said switches, a shaft having the
blades of the switches of each of the associated
tuning and oscillator circuits mounted thereon,
a knob on one end of each of said shafts for turn-
ing the same to pre-select the frequencies to be
received, a pair of multi-point control switches,
one having each of its points connected with each
of the blades of the tuning ecircuit selector
switches and the other each of its points con-
nected with the blades of the oscillator circuit
selector switches, a movable point contacting
blade cooperative with the points of each of said
control switches, another shaft carrying the lat-
ter blades, and a time controlled relay for impart-
ing a step-by-step rotary motion to the latter
shaft, a mixer-oscillator having the receiving and
oscillator circuits connected therewith for pro-
ducing said beat frequency, means for feeding the
beat frequency to a receiver tuned to the beat fre~
quency, and means for electrically coupling a pre-
selected tuning circuit with its particular oscil-
lator circuit at a pre-selected time period.
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