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The present invention relates to ftuning and
tuning control systems and it particularly relates
to automatic tuning and tuning control systems
for radio reception apparatus.

Although the present invention will be par-
ticularly described and illustrated in -connection
'with its application to a home radio set, it will
be apparent that it may have other applications
in controlling or regulating radio sets and in tun-
ing or adjusting various types of equipment other
than radio receiving :sets which is to be set in a
predetermined fashion at different time inter-
‘vals and for different periods.

It is among the -objects of the present inven-
tion to provide an inexpensive, reliable, automatic
timing and tuning arrangements for home radio
sets or for other equipment which it is desirable
to adjust in a predetermined manner at different
times and for different periods, which will be
relatively simple -and inexpensive, be readily op-
erable by available equipment from the usual
sources of electrical power and which may be
readily adjusted or repaired and which may be
made in a separate unit for attachment to a
radio set. )

Another object is to provide a simple, durable,
inexpensive and -automatic station and time con-
trol for a home radio station, which will auto-
matically tune in-different stations for ‘different

programs without making it necessary for the ¢

householder or owner of the set manually to turn
off the program at its termination, or without the
necessity of utilizing complicated, expensive and
intricate control mechanisms and circuits readily
subject to derangement.

In accomplishing the above objects it has been
found most satisfactory to provide a clock con-
trol which may be positioned in the radio set
equipment or which may be positioned at some
other point, which control will be provided with a
contact or electrical circuit closer arm connected
to or moving with the hour hand over a dial,

The dial may carry a plurality of contact ele-
ments or holders, preferably arranged in con-
centric circles and in radial rows, a radia] row
of contact holders being provided for each
quarter hour and a separate concentric circle of
contact holders being provided for each of the
stations to be tuned in. Two extra circles are
21so provided, cne for the end of the program and
the other for turning off the set when it is not
desired to receive any further programs.

Aithough various forms of contactors may be
positioned upon this dial to cooperate with the
swinging contact arm moving with the hour hand
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at predetermined quarter hour intervals-and cor-
responding to predetermined stations, it-has been
found most desirable according to one embodi~
ment of the invention to provide a series of radial
and concentric rows of holes in a dial of an in-
sulating material, which holes are provided with
threaded or resilient-grip eyelets to receive con-
tact plugs which strike or contact with a moving
element on the hour hand shaft of the clock,

A transformer may be used to step down the
available 110 or 220 volt supply which transformer
may be connected at one side to the ¢lock con-~
trol.

In cne desired construction the contact at the
clock will energize or actuate a ‘circuit leading
from a transformer to a switch or to relays, which
cause a motor to be switched on. 'The set may
be turned on simultaneously or only after the
motor has tuned the set to the desired station.
The motor may operate a rotary switch device
having a rotating arm-or arms-and a plurality of
relatively fixed elements or switch elements cor-
responding to the stations which are to 'be tuned
in,

One of the elements may provide a circuit frem
the transformer passing through the clock con-
trol to start the motor. Another element stops
the motor when the set has been tuned to the
desired station. Additional switches may be used
to provide predetermined capacities in the radio
receiving circuit corresponding to the various
stations.

When the contact arm moving with the hour
hand contacts a plug-at the end of the radio pro-
gram circle, the radio set will be switched off
and when it contacts a plug in the final stop cir-
cle, the set will automatically be switched off.
This will avoid repetition of programs in the next
twelve hour period. A manual switch may also
be provided to switch the set on and off manually
or to turn on or off the automatic arrangement at

-any desired time or interval,

At the same time, if desired, the arrangement
described may be controlled by providing buttons
or manually confrolled elements, one for -each
station, at an adjacent point or ata remote point
to tune in a desired station without adjustment
or manipulation of either the dial or the various
knobs of the set.

In the preferred construction there is also pro-
vided an arrangement by which the variable con-
denser may be tuned to a zero position auto-
matically without need of manual control,

In the construction as shown and described it
will be possible to throw the set from automatic
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to manual conftrol by a readily available button
or lever arrangement.

Referring to the drawings which show one
form of the construction according to the present
invention, but to which the present invention is
by no means restricted, since many changes and
variations may be made, all within the scope
thereof:

Figs. 1a and 1b represent diagrammatically the
circuit arrangements of the tuning and timing
control system of the present invention which
may be utilized for tuning the radio set to g pre-
determined station, wave length or frequency
from a remote point or directly at the set, Fig. 1a
showing the left hand side of the arrangements
and Fig. 1D showing the right hand side of the
arrangements.

Fig. 1c is a diagrammatic showing of a portion
of the arrangements as connected to the various
condensers.

Figs. 2 and 3 are fragmentary elevational views
of a portion of the control dial upon an enlarged
scale as compared to Fig. la, Fig. 2 being a front
view and Fig. 3 being a rear view.

Fig, 4 is a fragmentary transverse sectional
view upon the line 4—4 of Fig. 2 and upon an en-
larged scale as compared to Fig. 2.

Fig. 5 is a transverse sectional view upon the
line 5—5 of Fig. 4.

Fig. 6 is a diagrammatic view in elevation illus- ¢

trating how the arrangements of the present in-
vention may be combined with the usual radio
set.

Figs. T to 10 show an alternative installation,

Fig. 7 being a diagrammatic lay-out similar to ¢

Figs. 1a and 1b, Fig. 8 being an enlarged dia-
grammatic showing of the rotary switch shown
in smalier scale at the right of Fig. 7, Fig. 9 being
a transverse sectional view upon the line 9—9 of
Fig. 8, and Fig. 10 being a rear sectional view
upon the line 10—I10 of Fig. 9.

Referring to the drawings, the radio set A is
provided with the main switch B which permits
either manual or automatic control as may be
desired.

The main control dial C is associated with the
clock D. The clock is provided with an extra
arm E which controls circuits to the motor F and
the circuits to the motor on and off relay G and

the radio set or program on and off relay H. The

relays G and H are so constructed that their
armatures will remain in operative position after
the magnets are deenergized.

The transformer T is positioned in said circuits

to reduce the 110 voltage obtained from the ;

source of supply J. The rotary or dial switches
K and L control the tuning to a station, K being
the motor stop switch and the switch L being the
motor start switch.

The rotary or dial switches M and N select the
fixed condensers shown in groups or banks at O
and P. It has been found most convenient to
connect fixed condensers in groups or banks of
two for each station. These fixed condensers
may each be adjusted to bring in the particular
station with the desired volume and then they
may be set so that thereafter they will not be
varied.

The variable condenser @ may be controlled
so that it will be furned to zero by means of the
driving connection R. The variable condenser Q
is turned to zero and rendered inoperative when
the fixed condensers O and P are being utilized
and/or when such fixed condensers are being ad-
justed to bring in the stations with proper volume,
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The switches K, L, M and N are driven from
the motor F through the reduction unit S.

The dot-and-dash line circuits shown upon
Fig. 1a lead to the remote control elements T, by
which the tuning of the set may be accomplished
without setting the disk C.

Referring specifically to Figs. la and 10, the
disk C may consist of a circular panel (0 having
the concentric rows of spaced openings {1, 12, 13,
{4, 15, 16, IT and {8, which are arranged at
quarter hour intervals. Each row of the circles,
with the exception of the two innermost rows 11
and {8, may correspond to a station.

For example, as indicated upon Fig. 2, the row
f1 may correspond to a frequency of 650 or sta-
tion WEAF. The row 12 may correspond to a
frequency of 710 or station WOR. The row 13
may correspond to a frequency of 810 or station
WNYC.

The row 14 may correspond to a frequency of
860 or station WABC. The row {5 may corre-
spond to a frequency of 1010 or station WHN.
The row 16 may correspond to a frequency of
1550 or station WQXR.

The row 1T may correspond to the end of the
program or to the intermediate stop, while the
row 18 may correspond to the final shut-off of
the set.

As indicated best in Fig. 4, a metal eyelet 19 i3
inserted in each of the openings and the front
edges are turned or hammered over as indicated
at 20. The rear end of the sleeve, as indicated
at 21, is also turned over to engage a wire 22
which extends over all the eyelets in each of the
concentric rows 11 to 18, respectively.

These eyelets 19 are each designed to receive
a pin or plug member 23 which has a disk por-
tion 24 to be stopped against and to contact with
the bent over portion 20 of the eyelet 19. These
eyelets may be threaded for threaded plugs.

The plug 23 is also provided with the hand grip
portion 2% and with the slot 26 on its long shank
21 to give it resiliency and permit it to be tightly
grasped in the opening of the sleeve 19, since the
split inside end portions c¢f the plug 23 will nor-
mally be further spaced than the internal diam-
eter of the sleeve 19. The center of the disk may
be provided with the sheet metal holder member
28 which may receive a clock mechanism D, as
best shown in Figs. 1a and 6. It will be noted that
the support 28 has the upturned edge portions 32
and 33 for holding the dial C in position.

As shown in Fig. 6, the dial C and the clock
mechanism D may be mounted upon the pane] or
front 29 of a usual radio set. 'The panel may also
carry a manual push button tuning arrangement
30 having the button elements 31.

The clock D, which may also have a minute
hand, is shown as having an hour hand 34 only,
since this hand is used to control the cperation
of the circuits.

On the shaft of the hour hand and moving with
the hour hand is carried the radial swinging
switch element E. The element E has a bar or
rod 35 and a sheet metal member 36 which has
a turned over portion 37 to embrace said rod 35,
The sheet metal member 26 is normally pressed
in the direction indicated by the arrow 38 by
resilient means or by a spring (not shown).

When it is moved against the extension 21
of the plug 23, it is forced in the direction 39
until it is pressed sufficiently back to pass the
plug 23, in which case it will be snapped back
into position. Before this occurs, however, the
set will have been tuned to the desired station
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by the radial switches K to.N, the motor F and
the relays G and H.

The contact of the swinging plate 36 with the
plug 23 as shown in Fig. 5 will turn on the radio
set and also establish the motor starting circuit.

At the base of the clock is provided a clock
switch V for connecting the 110 volt source to
the set, which switch is shown diagrammatically
in Figs. la and 5 to simplify the showing,; since
its detailed construction forms no part of the
invention. The actuating mechanism for the
switch V may be so constructed that elements
thereof travel around with the arm E in order
that it may be in position to be actuated by said
arm whenever said arm contacts with the plug
and is actuated in the manner shown in Fig. 5.

As the arm E rofates the first contact will be
made with the pin 23, establishing the circuit
with the wire connection 22 running around the
circle 11 to 18, as the case may be. Then the
flange 36 will close the switch V, connecting the
transformer I to the 110 volt source J in the
manner which will be more fully described. Dur-
ing this period the clock is moving in the direc-
tion indicated by the arrow 40.

As indicated diagrammatically upon Fig. la
and Fig. 5, the transformer I has the primary 41
having the lines 42 and 43, 42 passing to the 110
volt source J and 43 passing to the clock switch V.

From the clock switch V there is another lead
44 back to the set switch B and the lines 258 and
251 to the 110 volt source. From the secondary
45 of the transformer there is a connection 4§
to the lead 47 to the arm E.

Bach of the wires 22 connecting the eyelets in
each of the circles (1 to 16 together is provided
with a lead designated respectively 48, 49, 50,
81, 52 and 53.

These leads correspond respectively to the
circles Il to 16.on the dials. These leads are
respectively connected as indicated upon Fig. 1b
by the leads or connecticns 54, 55, 56, 57, 58 and
59 to the points numbered I to VI upon the in-
sulating dial §6 of the switch K and by the con-
nections 60, 61, 62, 63, 64 and 65 to the connec-
tions numbered I to VI upon the insulating dial
7 of the switch L.

The switch K is provided with a single radial
contact finger 68. The switch L is provided with
five radial contact fingers 69, which contact the
points not contacted by the finger 68. These
fingers 68 and 89 all turn with the shaft 10 and

are in electrical connection with lines 14 and 712

leading to the relays G and H. The switch K
through the line Ti controls the relay G to stop
the motor and the relay H turns on the set when
the desired station has been tuned in. The
switch I, through the line 12 controls the relay

G to start the motor upon making a contact at.

the clock.

Referring again to Fig. la, the radio or pro-
gram on and off relay is provided with an upper
electro-magnet 73 for the “on” position and the
lower electro-magnet 14 for the “off” position.

Operated by the electro-magnets is the arma-
ture 75 which is shown in the off or down posi-
tion.

The motor start and stop relay G is also pro-
vided with an upper on electro-magnet 16 and
a lower off electro-magnet 17 and with the arma-
ture 78 which is shown in down or off position.

The secondary 45 of the electro-magnet is
provided with the leads 19 and T19’, which are
connected to one side of the motor ¥. The other
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side of the motor is connected by a lead 80, the 75

3

armature T8 across the points 82, and the con-.
nection: 81 and 46 to the other side of .the sec-
ondary 45 of the transformer.

The moter F drives the shaft 70 by the shaft
12, the worm {73 and the gear wheel i74.

When. the motor is not operating, the arma-
ture T18.is-down, opening the circuit between the
contact points 82. 'To operate the motor F it is
necessary to energize the motor-on electro-mag-
net 16.

The circuit of this motor-on element 76 from
the secondary 45 includes the connection 719, the
connection 83, the electro-magnet 16, the con-
nection 84, the armature 78 which closes the
contact points 86, the connection 85, and the con-
nection 72, which forms part of the clock circuit
as already described.

‘When the motor-on electro-magnet 16 is en-
ergized, the armature will be drawn upwardly,
opening the circuit across the contact points 86
and closing it across the contact points 82 and
this will close the motor circuit and cause the
motor to operate.

As: soon as the motor has turned to a prede-
termined station, a circuit will be established
through the connections 71 and 112, the contact
points 81, the armature 18, the connection 88,
the electro-magnet 17, and the connections 89
and 19 to the secondary 45.

It will be noted by reference to the switches K
and. L that it will be necessary to turn the arm
68 to the desired station I to VI and the arms 69
to omit the desired station I to VI before the
motor will be stopped through operation of the

- relay G.

At this time, a circuit will be established
through the clock cireuit by the arm 68 and the
lines 11 and T1’, the switchh 153153, the line 103,
the contacts 102, the line 101, the radio-on elec-
tro-magnet 73, the lines 109 and 19 to the sec-
ondary 45 turning on the radio across the contacts
256.

The contacts 258 are in the 110 V set cireuit
consisting of the lines 252, 253, 254, 255, the con-
tacts 256, the line 257, the switch B, and the lines
258 and 251.

As shown in Fig. 15, it may be regarded that the
motor has-turned the switches X and L to tune in
station I, which may be WEAF, and that the mo-

. tor has stopped. The program then continues to

come in from WEAF or station I until the set is
turned off by contact of the arm E with a plug
23 on the stop circle 17.

The stopping of the program is controlled pri-
marily by the radio relay switch H. This switch
H is. provided with the circuit consisting of the
conduit 19, the lead 85, the electro-magnet 14, the
lead 86, the contact points 97, the armature 15,
the leads 88 and 99 to the stop circle (7.

When the set is operating the armature 15
will normally be up, closing the contact points
9T. The circuit thus established would energize
the-electro-magnet 74, pulling down the armature
15 and throwing the armature 15 to off position
and discontinuing the radio receiver.

The- final: off circle 18 is connected to the set
switch B. The switch B is provided with the
handle 104 having the pointer 185, which may be
turned off or to. manual or automatic positions.

The casing. 1068 includes a coil carrying the
armature {91, which. is designed te close circuits
across. either.the contact points 168 or the con-
tact: points 189 by its contact faces or-plates 110
and i1, respectively.

- Upon starting: when the pointer 105 has ‘been
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turned to A or to automatic operation the plate
{10 is thrown into the dotted line position, clos-
ing the contacts 108, a circuit will be established
through the clock switch V and the leads 43
and 44. TUpon final stoppage, a circuit will be
established from the secondary 45 through the
lead 112, coil of B the lead t13 and the lead 114
to the circle 18. The other side of the circuit is
formed by the leads 46 and 47 and the arm E.
This will restore the plate {10 to full line posi-
tion.

With manual operation, however, when the
contacts 109 are closed by the plate {11, the set
may be tuned directly by the various knobs 115,
{16, 117 and 118 shown in Fig. 6.

The fixed condensers O and P are provided and
are connected in pairs by means of the switches
M and N.

The fixed condensers {20 and 121 correspond to
station I of circle 1. The fixed condensers {22
and (23 correspond to the circle 12. The fixed
condensers 124 and 125 correspond to the circle
13.

The fixed condensers 126 and 127 correspond to
the circle 14. The fixed condensers 128 and 129
correspond to the circle 15, and the fixed con-
densers 130 and 131 correspond to the circle I6.

These condensers are respectively connected to
the contact points I to VI on the switch M and I
to VI on the switch N by means of the leads or
connectors 132 and 133, 134 and 135, 136 and
{37, 138 and 139, 140 and 141, 142 and i43.

The leads {44 and {45 are connected respec-
tively to one side of each of the banks of fixed
condensers O and P and these leads 144 and 145
are also connected to the plates or sides 146 and
i4T of the manually controlled variable con-
denser Q. The other plates 149 of the manually
controlled variable condenser Q have connections
to the lines 1573, 1572 and 157’ and also to the
ground 148 through the line 149,

The variable manual control condenser Q is
provided with the main drive wheel 151 which is
connected by the shaft (10 to the shaft {11 of
the variable condenser elements. Qrdinarily the
variable condenser Q, as best shown in Fig. 1b,
is turned to zero by the friction drive wheel
158 on the shaft 70 which presses against and
turns the friction drive wheel {51 until stopped
with the contact elements 152 and 153 closed
against the contact points 154 and 155. At this
point the variable condenser Q will be in zero
position. This will establish circuits through the
conduits or connections 156, 156°, {57 and 157/,
and 71’, 1588, i59 and Ti respectively. It is ap-
parent that the motor F will not be stopped until
the circuit has been closed across the contacts
{55 by the contact plate 153 and after the cir-
cuit has once been closed at the contacts 153,
the friction roll 150 will slide upon the main
roller i151. Further movement of the roller (51 is
prevented by the abutment between the plate 153
and the contacts 155. After the plate 153 touches
the contacts 159, the motor F will continue to op-
erate until the switch elements 68 and 69 of
the switches K and L have been turned to proper
position.

The switches M and N are also each provided
with the stationary insulating disks {60 and 161
carrying the metal points I to VI, which are de-
signed to cooperate with the arms 162 and {63,
the arms turning with the shaft 10 until the con-
nection at the predetermined station I to VI has
been made.

As an optional remote control unit, one switch
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may be provided for each station and for the
stop, these switches being indicated at the top of
Fig. la.

These switches are respectively provided with
manually actuated contact elements 200, 201, 202,
203, 204, 205, 206 corresponding respectively to
circles i1 to i7. Each of these switches are pro-
vided with four contact points 20T, 208, 209, 210,
211 and 212, The third point on each one is
connected to the respective circies I{ to 17 by the
leads 213, 214, 215, 216, 217, 218 and 222,

The last point on each switch 200 to 206 is
connected to the arm E by the lead 219. The
first point is connected by the lead 220 fto one
side of the 110 volt source J, while the second
point is connected by the leads, 221 and 43
through the primary 41 of the transformer.

In automatic operation the manual switch B
will be thrown with the pointer 105 to A, indi-
cating automatic position and causing the plate
110 to close the contact points 168 as indicated
in dotted line position in Fig. la. The user of
the set then may adjust the dial C in the fol-
lowing manner.

For example, it may be desirahle fo tune in
the station WEAF at 12 o’clock, as indicated
by the plug 23, being inserted in position in
Figs. 2, 3 and 4. As soon as the arm E hits the

-plug, as shown on Figs. 4 and 5, it will press

the flange or plate 36 over into the dotted line
position, as shown in Fig. 5, closing the clock
switch V.

This will energize the primary 44 through the
circuit 42, 43, 44, the contact points (08, the
contact plate 110 and the lines 250 and 25f. This
circuit extends to and from the 110 volt source J.

As soon as the primary 41 is energized, the
secondary 45 will establish a circuit through the
lines 46, 41, the swinging arm E, the contact
plug 23, the wire 22 extending around the eye-
lets in the circle {1, the conduit 48, the con-
duit 60 to the contact point I on the dial 67
of the switch L.

If the station I, that is WEAF, has heen pre-
viously tuned in, as is indicated by the position
of the arms 68, 162 and {63 on the switches K,
M and N, there will be an open circuit at the
switch L and the motor F will not turn, since
the set will already be in tune, but the radio
set will be turned on by the circuit via arm 68,
lines T1 and 158, contacts 115, lines 159, 11 and
{03, contacts 102, line 10f, solenoid 13, lines 100
and 19 and the secondary 45.

However, if another station other than the
station I, corresponding to WEAF, has been tuned
in, one of the arms 6% will be against the con-
tact point I of the switch L and the circuit will
continue through the line 12, the line 85, the
contact points 86, the line 84, the motor-on mag-
net 16 of the relay G, the line 83 and the line
18 back to the secondary 45.

Energization of the magnet 16 of the motor
on-off relay G will swing the armature 18 to
upper portion closing the contacts 82, which will
establish the circuit to the motor F. 'This cir-
cuit extends from the secondary 45 through the
lines 46, 81, the contacts 82, the armature 78,
the line 80, the line 19’, and the line 79.

The motor then having started rotating will
continue to rotate, driving the shaft T0 through
the worm (73 and the gear 174 until the arms
€8, 162 and 153 have been turned to the new
station which is to be tuned in.

At this time the arm 69 on the switch L will

“be out of contact with the contact point corre-
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" throwing the pointer 105 back to off position and

sponding to the station tuned in and in contact
with every other confact point upon the dial L.

When the motor has tuned the set to ‘the de-
sired station, a circuit will be established through

the electro-magnet 11 by the arm 68 of the’

switch K.

For example, if the station was the station
I, corresponding to WEAF, the circuit would eon-
sist of the lines 48, 41, the arm E, which would
not have yet passed the plug or contactor 23
but would still be in contact, as indicated at
25, the line 48, the line 54, the aim 68 on the
dial K, the line T{’, the contact points 155, the
contact element 153 (which would have ‘been

turned down by the connection between the fric-"i

tion disks 159 and (51 to tune the variable con-
denser Q to zero) the line 189, the line Ti, the
line Ti2, the contact points 87 and the armature
18, the line 88, the lower electro-magnet 1T of

the motor on-off relay G, the lines 89 and 19°

back to the secondary 45.
The period of contact of the arm E with the
plug 23 is sufiicient to permit of this -tuning

£HO

operation.

At the same time that the station has been:

tuned, a circuit will be established through the
" lines 48, 4%, the swinging arm E, the lines 48, 54,
the arm 83, the lines 7i’, 158, the contact ‘points
155, 159, the lines Ti, 103, the contact point 102,

the line (61, the electro-magnet 13 and the lines :

{30 and 79 back to the secondary 45.

This last circuit will swing the armature 15
to upper position. In such upper position a cir-
cuit will be established to the radio set A from

the source J through the lines 252, 253, 254, 255, 3;

the contact points 286, the line 251, the contact
point 188, the lines 258, 251 and back to the
source J.

When tuning has been completed for station
WEAF or the station designated I, it 'will be
noted that. the arms 162 and 163 are in contact
with their contact points, as indicated at I. This
will connect in the circuit of the set the two
fixed condenssrs 128, 121 which have been ad-
justed to bring in the station WEAPF or I with
the proper volume.

It will be noted that the condensers are con-

nected in pairs by the contact element 152 upon
the element R, which will have been turned down
to establish connection between the lines 156
and 157 by the friction gear i50, 151. In man-
ual operation the switch 154—155 will be open.

It will be noticed that the condenser circuit
for the station WEAF or I consists of the con-
tact points 164, the lines 156 and 151, the lines
156’ and (8%, the line 1572, the arms 162 and
i53, the lines (382 and 133, the condensers 120
and {21, the lines 144 and {45, the plate (47
and the line (573,

Upon contact with a plug which has been
placed upon the end of the program circle 117,
the electro-magnet T4 will be energized, breaking
the radio set circuit, previously described, through
the lines 46, 47, the arm E, the next to the inner-
most circle 11, the line 89, the line 98, the con-
tact points §1, the armature 715 (which is in up
position when the set is operating), the line 96,
the electro-magnet 14, the lines 85 and 719.

However, when the arm E meets a plug in the
final shut-off circle 18, a circuit will be estab-
lished from the secondary 45, the line 112, the
coil (not shown) of the switch B, the lines 113
and (14, the arm E and the lines 47 and 46 back
to the secondary 45. }

This will have the effect of autornatically
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‘station ‘at the desired moment.
‘a¢complished without providing any plugs or ad-

5

moving the plate 110 from dotted line to full line

‘position, ds shown in ‘Fig. la, opening the circuit

of ‘the‘clock switch, V, which will then be thrown
back ‘to its ‘initial position.

In ‘a similar ‘manner by providing the remote
control ‘buttons I to VII, as indicated at the top
of ‘Fig. la, the set may be tuned in at a -desired
This may be

justing plugs inh‘the dial C.
For exdmiple to tune station I or WEAF, a
cireuit -will be established through the dot-and-

close the power circuit of the primary I.

At the same time the circuit ordinarily estab-
lished by the contact 23:in the circle 11 will be
established by the biitton 200 making connection
between the dot-and-dash lines 213 and 219.
The Test :0f the circuits will remain the same.
When it is desired to turn the set off, 'this may
be accomplished by means of the manual switch
B or a new button I to VII may be pressed to
tune in‘a new station.

It is'thus'apparent that the applicant has pro-

vided a simple, inexpensive control system for

enabling ‘remote or -adjacent control of a radio
set to tune in a predetermined station at desired
time intervals-and for periods as may be desired.

‘The automatic tuning <ystem may be readily
associated with a‘radio set, as indicated in Fig. 6,
and the buttons 200 to 206 may be placed upon
the:set or'at a remote point. The system is read-
ily adjusted, corrected and ‘repaired,

Referring to ‘the éembodiment in Pigs. 7 to 10,
the relay G has been omitted and the switch
construction K gnd L has been somewhat com-
pacted. In ‘the construction of Fig. T corre-
spondingly functioning ‘parts as those in Pigs. 1
to 5 are indicated by the same numerals prime.

Briefly referring to Fig. 7 the said switch V7,

‘the transformer 1’, the switch B’, the radio “on

and off” relay H’ and the radio set A’ function
substantially in the same manner as previously
described.

For purposes of simplicity of showing however
only cireles for five stations are provided on the

‘dial C’ and the contact arm A’ is of the same

construction as already described in connection
with Pigs. 4 and 5. ‘The essential difference be-
‘tween the constriction of Figs. 7 and 10 and that
of the construction of Figs. 1 and 5 resides in the
construction of the switch shown in small scale -
in Fig. 7 and shown in substantially larger scale
in Figs. 8 to 10.

This switch is provided with a central shaft
10 carrying the sleeve 208 held in Position by the
said screw 261.  The sleeve in ‘turn carries the
arm-202, which has a presser member 283, which
may contact with the pins 204 carried by the six
arms 205. Each of the arms carries a contact

-206 which is positioned opposite to the contact

207 on the dial 208 and when the button 203 is in
contact with the pin 204 these contacts 206.and
207 will be separated opening the circuit as shown
at-the upper portion of Fig. 9. However, usually
the ‘contacts will be closed as indicated at the
lower portion of Fig, 9,

The spider 209, which carries the arms 265,
also has a sleeve 210 which carries the arms 211,
212, 213 and 204. The arms 241 and 212 are
provided with the contacts 215 while the arms
213 and 214 are provided with the contacts 215.
The insulating blocks 211, 218 and 219 are pro-
vided to assure that there will be no electrical




6 2,248,118

connection between the arms 211 and the spider
209 and the arms 212 and 213. As indicated in
the lower portion of Fig. 9 the contacts 215 and
216 will be separated, unless the presser member
293 on the arms 202 contacts the lower main pin
264. When this occurs the contacts 215 and 216
will be closed, and the contacts 206 and 207 at
the lowermost part of the discs 208 will be opened.

In operation, when a circuit is closed on the
dial C’ say for example corresponding to the
station I’, the circuit will extend from the sec-
ondary 45 to the arm E’ to the line 48’ to the
contacts 265, 207, corresponding to the arm I’
of Fig. 7 to the conduit 220 through the upper
electro-magnet 713’ by means of the conduits {00’
and 101’ and through the line 221 back fo the
secondary 45. The electro-magnet 13’ when en-
ergized will 1ift the armature 19’ closing the cir-
cuit across the contacts 256’ and starting the set.

The motor F also will be energized by means
of the connections 222 and 223 which are also
upon this circuit. The motor will turn the arm
282 until contacts at position I’ are opened and
at this time the motor circuit will be opened
and the motor will stop. When a plug is posi-
tioned at the end of the program circle or the
final circle the contacts 245 and 216 will be ac-
tuated when the arm 2902 moves to lowermost
position on the dial, namely, position indicated
at S’. In this position the contacts 215 and 216
will be closed and the contacts 206 and 207 will
be opened. When the plug is in the end of the
program circle, the switch 219 will energize the
electro-magnet T4’ switching off the set in the
manner previously described. When, however,
the plug is in the final circle the switch or con-
tacts 216 will be closed and this will energize the
electro-magnet B’ so as to move the contact
plate 11’ from upper to lower position.

It will be apparent that plugs should be placed
both in the “end of program” circle and the
“final” circle when the radio set is to be turned
off.

As is indicated upon contact with a plug in

the “end of the program” circle, a circuit will

be set, up through the line 269, the closed contacts
206—2017 at the position S8’ on the switch of Figs.
8 to 10. The circuit will then continue through
the line 220 to the motor ¥’ and back to the
secondary 45,
arm 2062 moves to position S’, at which time the
contacts 206—207 at position S’ will be opened,
stopping the motor and the contacts 215 and
216 will be closed.

When the contacts 216 are closed, the lower ;

electro-magnet 14’ will be energized, drawing
the armature 15’ downwardly and opening the
circuit across the contacts 256°.

The final off-switch B’, however, will not be
operated unless there is also a plug in the “final”
circle. If there is such a plug in the “final”
circle, the movement of the arm 202 to the posi-
tion 8’ will close the switch 216, energize the
electro-magnet 106’, and move the contact plate
1107, from full line position down to the dotted
line position, shutting off the set. The operation
of the switch B’ prevents repetiticn of the same
programs during the next twelve hours.

It is, of course, pessible to eliminate the “final”
circle where the switch B’ is manually operated
or where the set will be automatically turned off
by outside arrangement not shown.

It will be noted in connection with hoth the
switches of Fig. 1b and Figs. 8 and 9, that these
switches both present a closed circuit to the

The motor will turn until the :

(>4

10

20

25

30

40

60

motor control relay G or to the motor ¥, which
is open at the clock. As soon as the plug in a
desired circle strikes the arm E or E’, this circuit
will be closed and the motor will turn the switch
to the position corresponding to the station to
be tuned in.

‘When this is accomplished the motor circuit
will be opened and the motor will stop. In the
switch shown in Fig. 1b, the set may be turned
off with the rotary switch in any position, while
in the construction of Figs. 8 to 10, the switch
arm 202 must always be vertically downwardly
in the position S’ when the set is turned off.
This last mentioned position S’ in the embodi-
ment of Figs. 7 to 10 may be regarded as a neutral
position.

The operation other than just described is the
same as previously described in connection with
Figs. 1 to 6, and if desired, the other attachments
designated with M, N, O, P, Q, R and T, can also
be included in the arrangement of Figs. 7 to 10.

It is to be understood that other tuning means,
impedances, or reactors could be utilized in lieu
of the fixed condensers O and P and the variable
condenser @ for tuning the set. It is also to be
understood that other types of switches than the
relays G and H could be used for twrning off
and on the motor and the radio set. Other types
of circuit selectors could also be utilized in lien
of either the manual selector indicated at the
top of Fig. la or the clock selector indicated at
the upper central portion of Fig. la.

As many changes could be made in the above
construction, and many apparently widely differ-
ent embodiments of this invention could be made
without departing from the scope thereof, it is
intended that all matter contained in the above
description or shown in the accompanying draw-
ings shall be interpreted as illustrative and not
in a limiting sense.

What is claimed is:

1. In combination with a radio set, a tuning
arrangement comprising a clock driven contact
element, a motor for tuning the set to a pre-
determined station, a switch for starting and
stopping the motor, establishing a motor circuit
to start the motor when said motor is stopped
and cutting off the motor circuit when the de-
sired station has been tuned in, a switch for
turning on and off the set establishing a circuit
to turn on the set when the motor has tuned
the set in to the desired station and establishing
a circuit to turn off the set at the end of the
program and connecting circuits actuated by said
contact element to control said switches, said
circuits including a rotating switch having a
plurality of contact points one for each station
to be tuned, each of said points establishing a
circuit to actuate the motor switch to motor
starting position except the point corresponding
to the station to be tuned in, said last mentioned
point establishing a circuit to actuate the motor
switch to motor stopping position, said contact
element including a contact arm and a dial of
non-metallic material having concentric and
radial rows of contact points corresponding to
stations and time intervals, said points cooper-
ating with said arm.

2. In an automatic tuning installation for a
radio receiving set, a plurality of selectively
energized circuits, one circuit corresponding to
each station to be tuned in, means to select and
cause energization of one of said circuits, man-
ually controlled variable tuning means, a plu-
rality of fixed tuning means, one for each station
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to be tuned in, and control means responsive
to the energization of the selected circuit to set
said manually controlled tuning means to Zzero
and to select a fixed tuning means corresponding

to the station of the circuit which has been 5

selected and energized.

3. The installation of claim 2, said control
means including a motor operated upon ener-
gization of one of said circuits, and a switch

actuated by said motor provided with a plurality 1o

of spaced circuit closing contacts respectively
corresponding to each of said plurality of selec-
tively energized circuits.

4. The installation of claim 2, said means to

select and cause energization of one of said cir-
cuits including a clock, a plurality of adjustable
circuit closing contacts corresponding to different
times and to each station to be tuned in and
an arm driven by said clock to close the contacts
corresponding to the circuit selected.

5. The installation of claim 2, in which said
control means includes a rotary switch. having
a plurality of contacts corresponding to each of
said stations to be tuned in, each contact being
connected to one of said fixed tuning means
corresponding to one of said stations.

CHARLES F. PETERS.




