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13 Claims.

My present invention relates to a starting and
control switch apparatus, and particularly to
improvements over Patent No. 2,075,309, issued
April 6, 1937, for Control apparatus for radio re-
ceiving sets, and improvements over my copend-
ing patent application, Serial No. 120,018, filed
January 11, 1937, for Time confrol switch mech-
anism.

One of the principal objects of this invention
is to provide a starting and control switch cir-
cuit-or apparatus for radio receiving sets, where-
by the set may be automatically started by ordi-
nary house current, or direct or alternating cur-
rent, and whereby, when the set is started, said
current is immediately converted into the de-
sired direct current and utilized for energizing
the set, and whereby the set is also automatically
adjusted to the predetermined station.

Another important object of this invention is
the provision of an alternating current operated
set, which provides at the designated time, di-
rect current for a station finder switch circuit
for closing the circuit to an alternating current
motor for operating the switch and the condenser
of the set. ,

Still another important object is to provide
an apparatus of this class whereby a radio re-
ceiver, by only one setting, or by the plugging in
of only one cord, and when connected to either
alternating or direct current, may be automat-
ically started and adjusted to the desired or pre-
determined broadcast station, the radio receiver
operated until automatically or manually shut
off, or the operation for the same or other broad-
cast station continued or repeated as often as de-
sired or predetermined before or at the time of
the original reception or seiting.

A further important object of this invention is
the provision of manual switches whereby the
set may be manually controlled and adjusted, as
desired. )

An object of this invention also is the provision
of a relatively simple and economical apparatus
and hook-up for performing these functions or
in obtaining these results and such an appa-
ratus and hook-up which is positive in its ac-
tion, and one which will not readily get out of
order.

With these and other objects in view, as will
appear hereinafter, -1 have devised an appa-
ratus of this class having certain novel features
of  construction, combination, and arrangement
of. parts and portions as will be hereinafter de-
scribed in detail, and particularly set forth in
the appended claims, reference being had to the

(CL 250—20)

accompanying drawing and to the characters of
reference thereon, which form a part of this ap-
plication; in which:

Fig. 1 is a diagrammatic view of my apparatus,
showing some of the parts fragmentarily in ele-
vation, and showing other parts in perspective
and partly broken away to facilitate the illustra-
tion; and, -

Fig. 2 is an enlarged fragmentary sectional
view of the station finder switch, the section be-
ing taken at 2—2 of Fig. 1.

My automatic starting and control apparatus,
which I have termed a circuit, is applied in this
instance to a conventional radio receiving set A,
showing, for the purpose of illustration, only a

“rotary variakle condenser 1, an alternating cur-
rent transformer 2, and a dynamic or loud speak-
er 3. The shaft {# of the condenser is connect-
ed, as diagrammatically illustrated, directly to
an alternating current motor 4, which operates
a gselective tuning means or station finder switch
B. The switch B and the condenser, if desired,
may be axially aligned and connected, while the
motor may be connected thereto through suit-
able gearing, as shown in U, 8. Patent No.
2,075,809,

The motor is controlled primarily by an elec-
tromagnetic switch C at predetermined periods in
acceordance with a time switch element or con-
trol clock D, as indicated, designated, or direct-
ed by a switch or jack board E. The starting
and control of the set or receiver, although
initiated by the time switch element or control
clock D, is effected primarily by a multiple switch
mechanism F,

The radio receiving set, shown and described,
may be connected to and operated by either al-
ternating or direct current, but I have described
the same as operated by ordinary alternating
electric current, such as the conventional 110
volt domestic electric current. I have shown the
two leads from an alternating current generator
G connected to a multiple block G’, these leads
being referred to, for convenience, as leads §
and T.

The selective tunihg means or station finder
switch B illustrated, consists essentially of a
rotary disc 1{ and a concentric stationary dise
12, the rotary disc Ii carrying an insulating strip

2 and the latter a plurality of electric contacts
{4 insulated from each other by the disc {2 and
arcuately spaced to correspond to the broadcast
station spaces on the dial (not shown) of the
tuning condenser I. Consecutive contacts are
also radially spaced, for convenience of location
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on the disc {2. The contacts {4 normally and
resiliently contact  the dise !, but are se-
quentially insulated therefrom by the insulating
strip {3 as.the disc {{ is rotated. The portion of
the strip {3 adapted to engage the contacts 14
is narrow, presenting in substance, an edge or
hairline, but it is slightly wider than the engag-

‘ing ends of the contacts 14.. Thus a break in the

electric circuit between a particular contact 14
and the plate I is made, but a confact is again
made by only slight rotation of the disc i, pro-
duced by the momentum of the dise 4.

The electro-magnetic switch mechanism C
comprises a magnet or coil 21 and an armature
22 which carries a plurality of three flexible
switch members 23, 24, and 25, insulabed . from
each other and from the armature. The latter
switch member is permanently electrically con-
nected, that is, when the switch 74 is closed,
through the coil with a source of energy, which
consists; in this instance, of the transforiner 2.
When the coil is deenergized, thie leaf or mem-
ber 25 normally engages a contact 27 which is
connected by wire 28 with a brush 28 which nor-
mally engages the periphery of an insulating
member, such as a fibre dise 3!, mounted on
the minute shaft 32 of a time switch or control
clock D. This. disc has four equal-arcuately
spaced notches 31% into which the free end of
the brush 29 may drop during the rotation of
the disc. ‘When the brush drops into a notch it
engages a grounded finger 30. The grounding
of the finger 38, however, is effected only at pre-
determined periods, as will be described. here-
after., ‘For this purpose, it is connected, by a
wire 362, fo an arm 44, mounted on but insulated
(not shown) from the hour shaft of the clock D.
Thus the circuit to the coil 2{ is completed and
the armature attracted, but energizing of the
magnet, instantly breaks the aforementioned
circuit.
the switch member 25 to engage another contact
41 which is connected by wire 42 to the switch
arm 44, above mentioned.

"The clock D carries a plurality of contacts 43
circumferentially elongated and  circumferen-
tially spaced about the axis of the clock, and
spaced at fifteen minute intervals with respect
to each other. These contacts 43 form, with the
contact arm 44, holding switches: Hach of the
contacts 43 is connected by a wire 45 to a sepa-
rate jack 48 in the portion E! of the jack board
E. - This board is shown provided with one jack
for each 15-minute interval during a 12-hour
period,

The jacks 46 may be connected by cables or
cords Bf with jacks 52 on the portion E2 of the

. panel or board E. Each of the latter jacks is
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connected by a wire 54 to a separate contact {4
on the stationary dise #2. The disc (] is
grounded, and effects the ground previously re-
ferred to in connection with the finger 39. The
other terminal of the transformer 2 is "also
grounded. Thus, at the designated time, and
with the proper connections by the cords 51,
the circuit will be continued through the mag-
net, holding the armature 22 in the attracted or
dotted line position.

~As the armature is attracted by the magnet
the dynamic or loudspeaker $'is disconnected by
the switch member 24, which breaks the circuit
61 to the loudspeaker. At the same time the
circuit from the generator G to the motor 4 is
closed, as will be described hereafter. This ro-
tates 'the disc {1 until the insulating strip 13

Such energizing of the magnet causes .
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engages the contact 14 which corresponds to the
broadcast station or tuning condenser marking
desired and to which the condenser is moved by
the motor.

The multiple switch mechanism P, iliustrated,

consists of spring switches 71, 72; 73, and 74, in-

which, when the radio receiver is off, the switch
71 is normally closed while the other switches
are normally open. The condition of these
switches Is  simultaneously reversed, that is,
switch 71 is opened while the others are closed;
by an cperating device or rocking bar 75 which
is pivoted at the opposite ends of its upper edge
and is adapted to engage with its lower edge the
free end portions of the movable members of the
above switches. The bar is rocked to opposite
positions by an on-magnet 16 and an off-magnet
i7. The former, when the radio receiver is
turned on, reverses the switches from their nor-
mal positions, that is, it opens the switch 7{ and
closes switches 72, 73, and 74. The latter magnet
77 is the off-magnet and returns the switches, or
as shown, allows the switches to return, to their
normal positions. )

- One end of both: switches 7{ and 72 is con-
nected by wire 78 to lead 8. The other ends of
both switches are connected by wires 78 and 80
respectively to one end of magnets 18 and T17.
The other end of magnet 76 is connected by wire
81 to the revoluble disec [{ of the station finder
switch B. Since the two discs are in constant
electrical connection, except as hereinafter de-
scribed, a circuit will be established through the
station finder switch B and the time switch D
at the time predetermined by the time switch.
Thig circuit with the time switch D to the other
lead 7 is completed by the wire 82 connected to
the flexible finger 2§ of the clock D.

The energized magnet 78, by the alternating
current circuit just described, operates or re-
verses all of the switches, breaking such cirecuit
through the switch T{ and the magnet 78. The
closing of the switch 72 completes an alternating
current circuit through wires 88, 87, and 88, en-
ergizing the primary 22 of the transformer 2,
which excites the secondary 2b.

The secondary is connected by wire 89 to the
switch 74. Closing of the switch 74 also com-
pletes the circult through the secondary. and
establishes a direct current through the wire
88, and, as described above, through the coil 21,
wire 2{2, flexible switch member: 25, contact 27,
of the magnetlc switch C, wire 28, switch mem-
bers 28 and 3% and the arm 44 and a contact 43
of the time switch D, one of each of the wires
48, jacks 48, cables 51, jacks 52, wires 54, and
contacts {4, the latter on the stationary disc 12
of the statlon finder switch B, and thence to the
revoluble disc-f{ which is grounded. The other
direct current terminal of the transformer is also
grounded, as described.

It will be here noted that the current between
the twe discs i and 12 is broken or remains
broken only for an instant.  The slight momen-
tum of the motor and connected moving parts
carries the movable disc sufficiently far that the
cireuit, broken by insulating strip, is again com-
pleted by the engagement of the partlculal con-
tact with the plate i1,

‘When the coil 21 is energlzed the switch mem-
her 25 engages the contact §1, sending a ‘direct
current through wire 42 to the arm 44, also
through the switch 74, and thereby holdmg the
armature 22 of magnetic switch C.
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switch member 24 to break the circuit through
the wire 61 to the loud speaker 3, while the
switch member 23 completes an alternating cur-
rent circuit through the wires 91, 92 and 93 to
the motor 4 which operates the condenser and the
disc }1 of the station finder switch B. The loud
speaker 3 and motor 4 are effected only indirectly
by the switch 14 of the multiple switch F.

The return of the armature 22 breaks the motor
circuit and again establishes the circuit through
the loud speaker 3.

When the switch 72 is closed, a circuit is estab-
lished between lead 6, wire 18, and wire 80 to the
off-magnet 1T1. This magnet is connected by a
wire 101 to a plurality of sockets or jacks 162,
one or more of which are connected by cables 108
to the desired jack 46, which is connected to one
of the contacts 43 of the timing switch D. At
the desired or predefermined time, an alternating
current is established through the clock, wire 82,
and the alternating current lead 7.

In the drawing, I have shown the variable
tuning condenser I adjusted to correspond to the
position in which the insulating strip 13 engages
the contact 14’. Such adjustment is shown as
having taken place at 12 o’clock. Assuming the
radio set as having been turned off, say manu-
ally by means of switch 113, and set to be turned
on again automatically at 12:15, a circuit will be
reestablished through the wire 82, time switch or
clock D, station finder switch B and wire 81,
energizing magnet 76 and rocking bar 75, closing
switches 12, 13, and 74. 'The closing of the
switches 73 and 74 will cause a direct current to
pass through the magnet 21, break the loud
speaker circuit, and direct an alternating current
through the motor, which will rotate the con-
denser . 1 and the disc {{ of the station finder
switch B until the insulating strip i3 engages the
contact 14’" connected to the jack 32’ which has
been connected by a cable 51’’ to a jack 46’ con-
nected to a contact 43 designating 12:15 on the
clock D. If the radio receiver has not been turned
off at 12:18, switch T1 remains open, and magnet
16 cannot be operated, but switches 73 and 74
remain closed, permitting only the coil 2f to be
energized, the armature 22 to be attracted, the
dynamic speaker 3 to be disconnected, and the
motor 4 to be operated the predetermined
amount. The breaking of the circuit by the
insulating strip 13 breaks the circuit through
the wire 42 and allows the armature 22 to as~
sume its original off-position. Because the
switch 18 is closed, the receiving set is energized
and continues to receive a program over the
designated broadcast station. When the recep-
tion is continued to the predetermined time
designated by a cable 103, connecting one of the
jacks 102 with the designated jack 46, con-
nected to the clock, the off-magnet 77 is ener-
gized, reversing the condition of the multiple or
cooperating switches and returning them to their
normal off-positions, which breaks the switch 73
and deenergizes the receiving set.

If it is desired to dispense with the automatic
feature applied to the radio receiving set, I have
provided a button f{{ which connects by a wire
112, the lead T with the on-magnet 76. By an
instant depression of the button, the on-magnet
16 is energized throwing the multiple switches to
their on or reverse positions, and connecting the
receiving set to the current. )

If it is desired to diespense with the automatic
shut-off, or if it is desired to turn off the radio
receiving set at any time, a button 113 is de-

3

pressed. This closes a circuit, through wires 114,
off-magnet 11, and wire 78, to the alternating
current line, rocking the bar 75 and returning
the multiple switches to their normal off-post-
tions, as shown by solid lines in Fig. 1.

Though I have shown and described a particu-
lar construction, combination, and arrangement
of parts and portions, I do not wish to be limited
to the same, but desire to include in the scope
of my invention the construction, combination,
and arrangement, substantially as set forth in
the appended claims.

I claim:

1. In a circuit of the class described, the com-
bination with an alternating current source, of
an electro-magnetically controlled switch mech-
anism comprising a plurality of cooperating
switches, the first normally closed and the others
normally open, means for shifting the switches
to their normal off positions, and a second means
for shifting the switches to their reverse or on-
positions, one lead of the current source con-
nected through the first switch to the second
means, a radio receiving set, an alternating cur-
rent transformer for the receiving set, a circuit
connecting the transformer to the current source
through one of said other switches, a condenser
for the set, a station-selecting switch synchro-
nized with the condenser, a moter for operating
the condenser and the station-selecting switch,
a time control switeh, a magnetic switch having
a control magnet, an automatically variable cir-
cuit connecting said second means, through the
station-selecting switch and time control switch,
to said other lead of said current source, for op-
erating said second means and shifting said other
switches to their “on” positions, and thereby en-
ergizing the magnet of the magnetic switch
through said transformer and through another of
said other switches of said mechanism, and a cir-
cuit for the motor, the latier circuit being closed
when the latter magnet is energized.

2. In g circuit of the class described, the com-
bination, with an alternating current source, of
an electro-magnetically controlled switch mech-
anism comprising a plurality of cooperating
switches, the first normally closed and the others
normally open, means for shifting the switches
to their normal off-positions, and a second means
for shifting the switches to their reverse or on-
positions, one lead of the current source con-
nected through the first switch to the second
means, a radio receiving sef, an alternating cur-
rent transformer for the receiving set, a circuit
connecting the transformer to the current source
through one of said other switchses, a condanser for

.- the set, a station-selecting switch synchronized

with the condenser, a motor for operating the
condenser and the station-selecting switch, a time
control switch, an autematically variable eircuit
connecting said second means through the sta-
tion-selecting switch and time control switch, to
said other lead of said current source, for oper-
ating said second means and shifting said other
switches to their “on” positions, a magnetic
switch having & control magnet, a circuit for said
control magnet, the latter circuit being connected
through another of said other switches to said
transformer and said time control! switch, the
magnetic switch closing when the former cir-
cuit becomes energized, and a circuit for the
motor, the latter circuit being closed when the
latter magnet is energized. .

3. In an apparatus of the class described, the
combination with a current source and a radio
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4
receiver ‘having 4 tuning means, of a station
finder switch and a motor synchronized with the
tunihg means, a time switch, a multiple switch
comprising a plurality of cooperating switches,
the first normally closed and the others normally
open, an electromagnetic switch, an automatic-
ally variable circuit connecting the time switch,
through the first switch, to the current scurce
and thereby reversing the multiple switch and
closing the electro-magnetic switch through one
of the other switches, a motor circuit for con-
necting the motor to said source through the
magnetic switeh, said motor, when the motor
circuit is closed, rotating the tuning means and
station finder switch, said station finder switch
being connected in series with the electro-mag-
netic switch when the last mentioned switch of
the multiple switch is closed, said station finder
switch, when operated a predetermined amount,
opening the electro-magnetic switch and discon-
necting the motor from said source said radio
receiver being connected to said source through
another of said other switches of the multiple
switch when the latter is reversed.

4. In an apparatus of the class described, the
combination with a current source and a radio
receiver having a tuning means and a trans-
former for energizing the receiver through said
source, of a time control switch, a multiple
switch comprising a  plurality of cooperating
switches, one normally closed and the others
normally open, means for shifting the switches
of the multiple switch to their normal off-posi-
tiohs in which the first switch of the multiple
switch is closed and the others are open, said
means operating ‘through one of said other
switches, a second means for shifting the
switches of the multiple switch to their reverse or
“on” . positions, ‘said time control switch being
adapted to connect the second means to said
source through the first switch of the multiple
switch for reversing the switches, a maghetic
switch, a2 motor synchronized with the tuning
means, a motor circuit closed by said magnetic
switch, and a <circuit for the magnetic switch
adapted to be closed through another of the
other switches of the multiple switch when the
latter is reversed and thereby closing the motor
circuit.

5. In an apparatus of the class described, the
combination with a current source and a radio
receiver having -a tuning means and a frans-
former for energizing the receiver thirough said
source, of a time control switch, a multiple switch
comprising a plurality of cooperating switches,
one normally closed and the others normally

open, means for shifting the switches of the mul- .

tiple switch to their normal off-positions in which
the first switch. of the multiple switch is clesed
and the others are open, said means operating
through one of said other switches, a second
means for shifting the switches of the multiple
switch to their reverse or “on” positions, said time
control switch being adapted to connect the sec-
ond means to said source through the first switch
of the multiple switch for reversing the switches,
a magnetic switch, a station finder switch and a
motor synchronized with the tuning means, a
motor circuit through the magnetic switch, and
a .circuit for the magnetic switch through the
station finder switch adapted to be closed through
another -of the other switches of the multiple
switch when the latter is reversed, thereby clos-
ing the motor circuit, the circuit for the mag-
netic switch being broken by the station finder

2,200,084

switch when the latter is' operated a predeé-
termined-amount by the motor.

6. In'a circuit of the class described, the com-~
bination with an alternating current source and
a radio receiving set having a variable condenser
and an alternating current transformer; of g sta-
tion finder switch and motor synchronized with
the condenser, a time switch, a multiple switch,
comprising o plurality of cooperating switches,
the first normally closed and the others normally
open, a magnetic switch, a motor circuit -closed
by said magnetic switch and an automatically
variable ecircuit connecting the current source
through the first switch of said multiple switch to
said time switch and thereby reversing the multi-
ple switch and. causing the current source to be
connected through a second switch of the mul-
tiple switch fo said radio receiving set and there-
by causing . the transformer to be connected
through a third switch of said multiple switch to
said {ime switch for operating the magnetic
switch.and thereby connecting the motor to said
current source. i

7. In an apparatus of the class described, the
combination with a current source and a radio
receiver having a tuning means, of a station
finder switch and a motor synchronized with the
tuning means, a plurality of on-switches, a mul-
tiple switch comprising a plurality of cooperat-
ing switches, the first -normally closed and the
cthers normally openh, an - electromagnetic
switch said cn-switichies being adapted to be con-
nected through the first switch to the current
source, thereby reversing the multiple switch and
closing the electromagnetic switch through one
of the other switches, a motor circuit for con-
necting the motor to said source through the
magnetic switch, said motor, when the motor cir-
cuit is closed, rotating the tuning means and sta-
tion finder switch, said station finder switch
being connected in series with the electromag-
netic switch when the last mentioned switch of
the multiple switch is closed, said station finder
switch, when operated a predetermined amount,
orening the electromagnetic switch and discon-
necting the motor from said source, said radio
receiver being connected to said source through
another of said other switches of the multiple
switch when the latter is reversed.

8. In an apparatus of the class described, the

combination with a current source and a radio
receiver having a tuhing means, a transformer
adapted to be connected to said source, a plu-
rality of on-switches, a multiple switch compris-
ing a plurality of cooperating switches, one nor-
mally closed and the othiers normally open, means
for shifting the switches of the multiple switch
to their normal off-positions in which the first
switch of the multiple switch is closed and the
cthers are open, sald means operating through
one of said-other switches, a second means for
shifting the switches of the multiple switch to
their reverse or “on” positions, said on-switches
being adapted to. connect the second means to
said source through the first switch of the mul-
tiple switch for reversing the switches, a mag-
netic switch, a motor synchronized with the tun-
ing means, a motor circuit closed by said mag-
netic switch, and a circuit for connecting the
transformer to the magnetic switch ahd adapted
to be closed through another of the other switches
of the multiple switch when the latter is reversed
and thereby closing the motor circuitf.

9. In an apparatus:of the class described, the
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receiver having a tuning means, a transformer
adapted to be connected to said source, a plu-
rality of on-switches, a multiple switch com-
prising a plurality of cooperating switches, one
normally closed and the others normally open,
means for shifting the switches of the multiple
switch to their normal off-positions in which the
first switch of the multiple switch is closed and
the others are open, said means operating
through one of said other switches, a second
means for shifting the switches of the multiple
switch to their reverse or “on” positions, said on-
switches being adapted to connect the second
means to said source through the first switch of
the multiple switch for reversing the switches, a
magnetic switch, a station finder switch and a
motor synchrenized with the funing means, a
motor circuit through the magnetic switch, and
a circuit for connecting the transformer to the
magnetic switch through the station finder
switch and adapted to be closed through another
of the other switches of the multiple switeh
when the latter is reversed, thereby closing the
motor circuit, the eircuit for the magnetic switch
being broken by the station finder switch when
the latter is operated a predetermined amount
by the motor.

10. In an apparatus of the class described, the
combination with a current source and a radio
receiver having a funing means, a plurality of
on-switches, a multiple switch comprising a plu-
rality of cooperating switches, the first normally
closed and a second, third, and fourth switch
normally open, means for shifting the switches of
the multiple switch to their normal off-positions
in which the first switch of the multiple switch is
closed and the others are open, said means oper-
ating through the second switch, a second means
for shifting the switches of the multiple switch
to their reverse or “on’ positions, said on-switches
being adapted to connect the second means to
said source through the first switch for reversing
the switches, said radio receiver being connected
to said source through the third switch when the
multiple switch is reversed, a magnetic switch, a
motor synchronized with the tuning means, a
motor circuit closed by said magnetic switch, and
a circuit for the magnetic switch adapted te be
closed through the fourth switch when the mul~
tiple switch is reversed, thereby closing the motor
cireuit.

11. Tn an apparatus of the class described, the
combination with a current source and a radio
receiver having a tuning means and a trans-
former for energizing the receiver through said
source, a plurality of on-switches, a multiple
switch comprising & plurality of cooperating
switches, the first normally closed and a second,
third, and fourth switch normalily open, means,
connected to the source ahead of the transformer,
for shifting the switches of the multiple switch
to their normal off-positions in which the first
switch of the multiple switch is closed and the
others are open, said means operating through
the second switch, a second means, also connected
to the source ahead of the transformer, for shift-
ing the switches of the multiple switch to their

5

reverse or on-positions, said on-switches being
adapted to connect the second means to said
source through the first switch for reversing the
switches, said transformer being connected to
sald source through the third switch when the
multiple switch is reversed, and thereby energiz-
ing the radio receiver, a magnetic switch, a motor
gynchronized with fthe tuning means, a motor
circuit closed by said magnetic switch, and a cir-
cuit for connecting the magnetic switch to the
transformer through the fourth switch when the
multiple switch is reversed, thereby closing the
motor circuit.

12. In an apparatus of the class described, the
conibination with a current source and a radio
receiver having a tuning means, a time control
switch, a multiple switch comprising a plurality
of cocperating switches, the first normally closed
and a second, third, and fourth switch normally
open, means for shifting the switches of the mul-
tiple switch to their normal off-positions in which
the first switch of the multiple switch is closed
and the others are open, said means operating
through the second switch, a second means for
shifting the switches of the multiple switch to
their reverse or “on” positions, said time control
switch being adapted to connect the second
means to said source through the first switch for
reversing the switches, said radio receiver being
connected to said source through the third switch
when the multiple switch is reversed. a mag-
netic switch, a motor synchronized with the tun-
ing means, a motor circuit closed by said mag-
netic switeh, and a circuit for the magnetic
switch adapted to be closed through the fourth
switch when the multiple switch is reversed,
thereby closing the motor circuit.

13. In an apparatus of the class described, the
combination with a current source and a radio re-
ceiver having a tuning means and a transformer
for energizing the receiver through said source, a
time control switch, a multiple switch comprising
g plurality of cooperating switches, the first nor-
mally closed and a second, third, and fourth
switch normally open, means, connected to the
source ahead of the transformer, for shifting the
switches of the multiple switch to their normal
off-positions in which the first switch of the
multiple switch is closed and the others are open,
said means operating through the second switch,
a second means, also connected to the source
ahead of the transformer, for shifting the
switches of the multiple switch to their reverse or
“on” positions, said time control switch being
adapted to connect the second means to said
source through the first switch for reversing the
switches, said transformer being connected to
said source through the third switch when the
multiple switch is reversed, and thereby energiz-
ing the radio receiver, a magnetic switch, 2 motor
synchronized with the tuning means, a motor
circuit closed by said magnetic switch, and a
circuit for connecting the magnetic switch to the
transformer through the fourth switch when the
multiple switch is reversed, thereby closing the
motor circuit,
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