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My invention relates {6 remote control systems
and particularly to a system for the remote con-
trol of a radio receiver by means of which a
desired preselected radio station may he tuned in
from a remote point.

One of the objects of my invention is to pro-
vide a remote control system of the above-men-
tioned type which is low in cost and satisfactory
in operation.

A further object of my invention is to provide
a remote control tuning system which is op-
erated merely by the closing of a relay through
a single remote contrel circuit whereby the sys-
tem is simple and positive in opevation.

A still further object of my invention is to
provide a remote control system of the above-
mentioned type in which the stations fo be tuned
in by remote contrel may easily be preselected
by the owner of the radic receiver.

In practicing my invention I provide a relay at
the radio receiver which, in response to the clos-
ing of a remote control circuit, connects o motor
to a source of power for rotating the tuning
condensers. A holding circuit is provided for

5 the relay so that, once the relay is closed, it

remains closed until the holding cirenit is broken.
Means is provided for breaking the holding ecir-
cuit when the tuning condenser has been rotated
to the desired point and for refurning the hold-
ing circuit to its closed condition wheveby the
next station may be tuned in by again closing the
remote control circuit.

Other features and advantages of my inven-
tion will appear from the following description
taken in connection with the accompanying
drawings, in which

Figure 1 is a schematic and circuit diagram
showing an embodiment of my invention;

Fig. 2 is a view taken on the line TI—iT of
PFig. 1;

Fig. 3 is a schematic and circuit diagram of
another embodiment of my invention;

Fig. 4 is a view ftaken on the line IV—IV of
PFig. 3;

Fig. 5 is & detail view of one of the cam arms
shown in Figs. 3 and 4;

Fig. 6 is a cross-sectional view taken on the
line VI—VI of Fig. 5;

Fig. 7 is a schematic diagram of another em-
bodiment of my invention;

Fig. 8 is a view taken on the line VITI—VIIT of
Fig. 7, and

Fig. 9 is an end view of the variable condenser
and short-circuiting switch shown in Fig. 7.

(CL 250—20)

Fig. 10 is a side view and a circuit diagram of
another embodiment of my invention, and

Fig, 11 is an end view of a portion of the
structure shown in Fig. 10.

Referring to Fig. 1, the tuning condenser, which
is of conventional construction, is indicated at 1.
The rotor shaft 2 of the condenser { is con-
nected to an alternating current motor 5 through
g reversing mechanism 1.

The motor § is connected to a power source 9
by means of a relay {§ when the relay is closed.

The relay [ comprises an armature 18 of con-
ducting material to which are fastened two
magnetic cores {8 and {1. A relay winding !§
surrounds the cove {8, the lower end of this wind-
ing being connected to one terminal of the power
source & through a conductor 2i. The upper end
of the winding {8 is connected through a cable
conductor %3 to one terminal of a switch 23.
The cther switch terminal 27 is connected

hrough a second cable conductor 28 to the other
terminal of the power source 9.

All of the apparatus at the right of the broken
line ¥i is Iccated at the radio receiver while the
switch 25 at the left of the line 2{ is Iocated
at the remotle control point, the switch being
connected to the radic receiver by a cable having
only the two conductors 23 and 29.

It will be seen that when the switch 25 is
closed, a circuit is completed through the relay
winding 1% and the armature {8 is pulled up
into contact with contact points 82 and 85. This
ccnnects the motor ¥ across the power source §
and the motor begins to turn the rotor of the
tuning condenser i.

When the armasture {3 is pulled up it also closes
a holding circuit through a relay winding 31
which surrcunds the core {7. 'The holding ecir-
cuit may be fraced from the left-hand terminal
of the power source 8, through a conductor 88, o
the relay winding 87, a relay contact peint 44,
the armature 14 and core {7 through a conductor
43 to a switch contact voint 45, and through a
spring switch arm 47 and a conductor &9 to the
right-hand terminal of the power source 3.

The motor & having been started by closing the
switch 28 momentarily, it continuss to run and
rotate the tuning condenser | until the hoiding
circuit is broken at the contact point 45.

The mechanism for breaking the holding cir-
cuit and for setting the tuning condenser | ex-
actly at the proper position for receiving a de-
sired station includes a disec 5! fastened to the
shaft 2 to rotate with the rotor of the condenser
I. As indicated in Figs. 1 and 2, circular de-
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2
pressions 33 are drilled or otherwise formed in the
face of the disc 51, each depression being located

- in the proper position to stop the condenser rotor

at the desired station setting.
A spring arm 55 which carries a ball bearing 57
held in a retainer $9 is mounted near the edge

of the disc 5f with the ball 57 so placed that, as -

the disc 5! is rotated, the ball 57 seats itself
successively in the depressions 53.

The end of the spring arm 55 has a projection
81 thereon so placed with respect to the switch
arm A7 that, when the ball 57 is seated in a de-
pression 53, the projection 61 is underneath the
switch arm 47 as illustrated. When the disc 54
is rotated so that the ball 57 rides up out of the
depression, the .projection 6{ is moved to the
right against the switch arm 47 and past if, the
switch arm &7 being short enough to permit the
projection to-slide past. The projection is now
on the right-hand side of the.spring arm 41, and,
when the disc 5i rotates to a point where the
ball 57 seats itself in the next depression 53, the
projection §¢ will move to the left and break the
holding circuit as it again slides past the switch
arm 7. The projection 6! is now in its original
position on the left-hand side of the switch arm
47 as shown in Fig. 1.

Since the conventional type of tuning con-
denser is varied from its minimum to its maxi-
mum capacity when rotated through 180 degrees,
it may be desirable to employ a mechanism -for

automatically reversing the direction of rotation -

of the condenser when it reaches the positions of
maximum and minimum capacity.

The reversing mechanism illustrated in Fig, 1
comprises gear wheels 63 and 65 rotatably mount-
ed upon the shaft 3. The gear wheel §3 is con-
tinually in mesh with a gear wheel 87 keyed: to
the motor shaft §9 while the gear wheel 65 is
always connected to the other gear wheel Ti
keyed to the shaft 98 through the gear wheels
7% and 75 on the counter shaft 1.

The gear wheels are caused to rotate the shaft
8 by means of a circular member. 79 slidably
mounted upon the shaft 3 and secured in non-
rotatable relation therewith by means of a spline
gi. A dog 83 projects from the left side of the
member 19 for engagement with a depression in

the side of the gear wheel 63 when the member

79 is moved to the left to the position illustrated.
In this position the gear wheel 82 drives the
shaft 3 through the member 78.

Anocther dog 85 projects from the right side of
the member 78 for engagement with a depression

in the side of the gear wheel §5 when the member.

79 is moved to the right. When in this position,
the shaft & is driven by the gear wheel 85.

The member 78 is moved to the right or left by
means of a horizontal rod 87 slidably supported
in supporting members 89 and 8i. A vertical
arm 93 is pivotably fastened to a- supporting
member 95 and pivotably secured to the horizon-
tal rod 87. The lower end of the arm 83 extends
into .a circular groove 9§ in the member I8
whereby the dogs 83 and 85 are moved to the
right when the rod 87 is moved to the lefi, and
to the left when the rod 87 is moved to the right.

A spring biasing device is provided for holding
the member 78 in either its right-hand or left-
hand position, depending upon the direction in
which the member 19 is “kicked” by the arm 93.
The biasing device comprises an arm 9% extend-
ing into the groove 88 and pivotally mounted at
its lower end upon a suitable support 18f. A
biasing spring {83 is fastened at its upper end to

2,102,070

the arm 99 and at its lower end to the support
{81 at a point underneath the arm pivot point
whereby the arm 89 will be pulled to either the
right or the left of the vertical position depend-
ing upon the direction of the “kick” given the
member 79. )

The automatic operation of  the reversing
mechanism is accomplished by means of a semi-
spherical projection 165 on the back of the plate
§f and a depression #87 in the back of the plate
almost diametrically opposite projection 185. -

The right end of the rod 87 carries a contact
member 189 which is held against the plate 5i
at all times by means of a spring {ii.

It will be understood from the foregoing de-
scription. that when the projection 185 rotates

past the contact member 109, the member 19 is

“kicked” over to the right and held there by the
biasing arm 99 so that the condenser { is rotated
in the opposite direction by the gear wheel 65.
The direction of rotation of the plate 5t is also
reversed and, while this reversal causes the rod
87 to be moved to the left again by the projec-
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tion 193 as it begins its rotation in the reverse

direction, there -is no effect produced since the
member 78 is being held over to the right by the
spring biasing device. The member 19 is held
over to the right far enough so that when the

‘arm §3 is given the second “kick” it does not

come in contact with the member 78.
When the depression {87 rotates past the con~
tact mermber -89, the spring §fl forces the rod

§1 to the. right whereby the member T8 is

“kicked” over to the left, the biasing arm 99
being “kicked” over to its left-hand position at
the same time, and the direction of rotation of
the condenser -f is again reversed. As before,
the second “kick” given to the arm 83 will have
no effect as the arm 93 will not come into contact
with the member 78. .

By means of my improved apparatus any diffi-
culty due to “over-running” of the motor § and
the consequent mistuning may be avoided. With
this in mind, the preferred adjustment of the
projection §i with respect to the spring switch
arm 47 is such that the holding circuit is broken
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as the ball 57 is seating itself in a depression .

§3. If the inertia of the rotating parts (the

‘motor armature, in particular) is great enough,

the action of the ball 57 will, in part be that of
a brake after it has become seated.

Under the conditions assumed, however, there
is more than a braking action because the spring
55 is made stiff enough so that it and the ball
bearing 57 can actually rotate the plate Bf a
slight amount. - That is, if the “over-run” of the
moior 5 is too great, the ball 57 will seat itself
in a depression 853 and then, acting as a brake,
ride part way ocut of the depression. ‘Here rota-
tion of the plate 8f is stopped for an instant
and then the force of the spring 55 again seats
the ball, the rotation of the plate 5! being re-
versed to accomplish this. Thus, in the example
assumed, the spring 55 reverses the direction of
rotation of the condenser rotor to set the con-
denser at the exact position required to receive
a desired station.

If the inertia of the rotating parts is small,
the motor 58 will stop driving the plate 51 be-
fore the ball 87 has became seated, this being
the preferred adjustment. In this case, the
force of the spring 55 seats the ball in a depres-
sion 53, the spring 55 driving the plate 5f, after
the holding circuit is broken, in the same direc-
tion in which the motor was driving it.
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When employing the last-mentioned adjust-

‘ment, it may be desirable to connect the gear

wheels 6T and Ti to the motor shaft 69 through
one-way clutch mechanisms, of any suitable con-
struction, in order that, when the spring 55
drives the plate 51, it will not have to rotate the
motor armature.

In the embodiment of my invention illustrated
in Pig. 3, provision is made for more easily pre-
setting the radio receiver for any desired group
of stations than is permitted by the design shown
in Fig. 1.

Referring to Fig. 3, where like parts are indi-
cated by the same reference numerals as in Pig. 1,
the rotor of the tuning condenser | is always
driven in the same direction through a gear wheel
113 which is keyed to the shaft 3 and which
engages a pinion {14 on the motor shaft. The
means for breaking the holding circuit at the
desired instant includes a plate 115 keyed to the
shaft 38 so that it rotates with the rotor of the
condenser .

In place of depressions 53 drilled in the face
of the plate, as in Fig. 1, station selecting or cam
arms {17 are provided, there being one selecting
arm for each station to be selected.

The structure of the selecting arms 11T will
be better understood by referring to Figs. 5 and 6.
Each arm {17 comprises a metal bar 119 which
is trapezoidal in cross-section for a portion of its
length. One end of the arm is flat and has a hole
121 therein whereby the arm may be fastened in
fixed relation to the plate 115 by means of a nut
123 as indicated in Fig. 3. A hooked portion 125,
preferably of springy material, may be provided
at the other end of the arm for frictional en-
gagement with the edge of the plate 115 to hold
the arm in place when the nut 123 is loosened
for adjusting another arm.

A circular depression 127 is drilled in the arm
{11, as indicated in the drawings, for receiving
a ball bearing 129 which is mounted on a spring
arm (31. Tt will be clear from an inspection of
Fig. 6 that as the ball 129 rides up the front
face 133 of the arm {17, it is moved its maximum
distance away from the plate 115, and moves
towards the plate 115 again as the ball seats it-
self in the depression 127. When the ball 129
rides out of the depression 127, the arm 131 is
not lifted as far gway from the plate 115 as be-
fore since the back edge 135 of the depression is
lower than its front edge 137.

The spring arm 13! carries a projection 139 on
one end thereof for breaking the holding circuit at
the desired instant. A spring switch arm 47
and a fixed contact point 141 (which may be
identical with contact point 45, if preferred) are
provided in the holding circuit as in Fig. 1, the
switch arm 47 being so set with respect to the
projection 139 that when the projection is moved
away from the plate {15 the maximum amount,
the projection slides past the end of the switch
arm 41.

In operating the circuit shown in Pig. 3, the
switch or key 25 at the remote point is closed
for an instant and released, the switch being of
the type which is normally open such as a tele-
graph key. This connects the motor 5 to the
power supply 9 and closes the holding circuit
for keeping the motor connected to the power
supply until the spring switch arm 47 is moved
away from the fixed contact point 141. It will
be assumed, for the purpose of explanation, that
when the remote switch 25 was closed, the ball

3

129 was resting on the plate 115 at a point be-
tween two of the selector arms 117,

The motor rotates the plate 11§ in the direction
indicated by the arrow so that when the next

selector arm (1T reaches the ball {29, the ball :

rides up the face 133 of the selector arm, forcing
the projection 139 past the spring arm 47.

The motor continues to drive the plate 15 as
the ball 129 starts to seat itself in the depres-
sion 1217, but, before the ball is seated, the pro-
jection 139 breaks the holding circuit as it moves
towards the plate {15 and moves the spring
arm 471 away from the fixed contact point 141,
If the rotation of the parts due to inertia stops

quickly enough, the spring srm {3t itself ro--

tates the plate 115 a small disiance further un-
til the ball 129 is seated. Otherwise the spring
arm §31 and ball 129 will act as a brake and
rotate the plate {i8 back to the proper position
as explained in connection with ¥ig. 1.

Just as in the circuit of Fig. 1, as the hall {23
seats itself in the depression {21, the projection
139 slides past the spring arm fo the position
illustrated. The desired station has now been
selected and the circuit has been returned to its
original condition.

Assume that it is desired to select the next
station., The remote switch or key 25 is again
closed momentarily. Again the motor turns the
tuning condenser | and plate 115. The ball 23
rides up out of the depression (21, passing over
the back edge 135. The back edge 35 is so low,
however, that the projection 139 does not slide
past the spring arm &1 and, therefore the hold-
ing circuit remains closed.

As the plate 118 rotates, the ball {29 leaves
the selector arm {{7 and rides on the plate 15
until the next selector arm 117 is reached. Then
the above-described operation is repeated to stop

the rotor of the condenser { at the exact point

required for receiving the next station.

It will be apparent that with the arrangement
of Fig. 3, any desired staticn may bz preset by
tuning in the station manually, 1cosening a se-
lector arm, moving it to the point where the ball
seats in the selector arm depression and then
tizhtening the selector arm. While only two se-
lector arms have been illustrated, it will be un-
derstood that several more would be provided
in practice.

As indicated in Fig. 6, the ball {25 and the
depression 127 preferably have the same radius
of curvature. Likewise, in Fig. 1, the ball 57 and
the depressions §3 preferably have the same ra-
dius of curvature.
sions of the balls and the depressions is not
essential, however, and in some cases it may be
desirable to make the radius of curvature of a
depression 127 or 53 greater than that of the
cooperating ball bearing.

It should be understood that a projection of
any suitable shape, such as one having a coni-
cal point, may be substituted for 2 ball bearing
and that either the semispherical depression or
any other suitable shape utilized in cocperation
therewith.

In the apparatus shown in Fig. 3, the tuning
condenser | will tune over the entire frequency
range twice in making one rotation unless pre-
cautions are taken to avoid such operation. As
shown in Fig. 3, a short-circuiting switch (45,
such as a piece of spring metal, may be mounted
upon one of the insulating supporiing members
147 of the stator frame, and so positioned thag
during a half rotation of the condenser it is in

This relation hetween dimen-
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electrical cohtact with the edge of a rotor plate.
The switch 185 may be connected either direct-

1y to a stator plate or connected to it through
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-closed for an instant.

a resistor {49, whereby the tuning circuit is
made inoperative for a half rotation of the con-
denser.

It is desirable to have a receiver so designed

that it is silent while tuning from one station-.
- to another,

I accomplish this by means of a
switch 184, shown in Figs. 1 and 3, which, when
clesed, completes the loud speaker circuit. When
the relay il is open, the armature {5 is dropped
down so that the switch {5{ is closed and the
loud speaker can be heard.

When key 25 is closed to tune in g different
station, the armature I8 opens the switch {51

_and .thereby breaks the loud speaker circuit so

that no sound issues from the loud speaker until
the next station is tuned in. -If preferred, a
switch may be arranged to short-circuit  the loud
speaker in response. to the closing of relay (1.
Anocther embodiment of my invention is illus-
trated in Fig. 7 where parts similar to those in
Fig. 3 are indicated by like reference numerals.
In the apparatus shown in Fig. 7 the plate {15

" is provided with selecting arms {51 each ¢f which
- comprises a metal strip having a hole in one end
for fastening the arm at the center of the plate

fi8. The ouiter end of the arm {5 is in the
form of-a hock {83 for frictionally engaging the
edge of the plate {i5.

As indicated in Fig. 8, the end of each selector
arm 081 is notched for cooperation with a wedge-
shaped member {82 mounted on the end of a
spring arm -154.

Also each selector arm 16 has a wedge shaped
contact point {85 mounted thereon for engage-
ment with a spring switch arm {57,

The . function. of -the contact point 155 and
switch arm {57 is to break the holding- circuit
of the relay {l. This is accompilished by means
of a relay {58 which consists of a solenoid wind-
ing {61! and an armature {63 pivoted at the
point 165. So long as the armature 183 is in
the position illugtrated, the holding circuit is
closed and the motor § is connected to the power
As soon as the sclenoid winding #§!
is energized, the armature {68 is moved and the
holding circuit is broken, thereby disconnecting
the motor from the power supply.

The wedge-shaped member {52 is pulled out of
a selector arm notch when key 25 is closed, and
held cut between selector arms when the plate
115 is rotated, by means of a solenoid {87 com-

prising & magnetic core 169 which is; mechanical-

ly connected to the spring arm 154, and two sole-
noid windings 174 and 173. The lower winding
iTt is connected in the holding civcuit while the

upper winding {73 is connected in series with the -

key 25 and relay winding (8.

The system will be better understocd by con-
sidering the way in which it operates.  Assume
the system is in the condition illustrated, that is,
set to receive one of the preselected stations. It
will be noted that in this condition the holding
circuit is open so that the wedge-shaped mem-
ber {52 is seated in the end of a selector arm to
hold the condenser | at exact setting desired.

If a different station is desired, the key 25 is
This completes a circuit

- through relay windings 18 and {73 to close re-

18

lay {1 and pull the wedge member (52 clear of
the selector arm. At the same time the motor

-8 is.started and the holding circuit is closed.

In- the particular embodiment illustrated, the

-cireuit at the contact point 4.

‘to. the position shown in Fig. 8.

2,102,070

holding circuit was closed the instant the relay

i1 closed because, in the -condition- initially as-
sumed, the contact member 155 and switch arm
157 were out of contact as shown in Fig. 8 and,

consequently, the armature 163 of relay 158 was 5

in the closed position illustrated.

The closing of the holding circuit completed a
circuit through relay windings 37 and {71 where-
by the motor is connected to the power source 9
and the wedge-shaped member 152 is held .away
from the selector -arms until the holding circuit
is broken. ] .

The holding circuit -may be traced from.the
left-hand terminal of source 9, through the wind-
ing 31, the conductor 115, the relay coil 171, the
armature 163, and the conductor 111 to the
right-hand terminal of source §.-

The motor will continue to run and rotate con-
denser { and plate i15 until the contact mem-

ber 155 -on the next selecting arm comes into-

contact with the switch arm {51 which, it will
be understood, is mounted in a fixed position.
The -instant -this contact is-made, a circuit is
completed which-pulls the armature 163 over to
its open. position. whereby the holding circuit is
broken

The last-mentioned circuit may be traced from

10

15

20

25

the right-hand terminal of source 8, through 7

the ~conductor 177, the relay winding {61, the
brush 179, the shaft 3, a selector -arm 15I
contact point (55 and- switch arm 157, and

through a conductor i81 to the left-hand termi--

nal of source 9.

The instant the holding circuit is broken, ,th\.
relay |1
from the power source and break the holding
Also, the spring
arm 154 is released to seat the wedge-shaped
member 152 in the notch in the selector arm and

:thereby position the rotor of condenser | in the

drops opan to disconnect the motor=

40

exact  position required to receive. the desired --

station.
As the member 152 seats itself, it Wlll rotate
the plate {15 forward (assuming the motor

‘stopped instantly) a--slight amount and the

switch arm 157 will slide past the top of the
contact member {55 and out of contact therewith
If the overrun
of the motor is too great, the spring will rotate
the plate 115 in the reverse direction a slight
amount in the manner described in connectvon
with Figs. 1 and 3.

As soon as switch arm #57 slides past contact

point 155 and out of contact therewith, the arma-
ture 163 drops to its closed position. The hold-
ing circuit, however, is still open since relay i

- .Is open. . The circuit is now in the condition orig-

inally assumed so that if the key-25:is again
closed, the operation will be repeated to select
the next station. ,

If desired, the armature 163 may be caused to
function as a motor brake by mounting a brake
drum 182 on the motor shaft in a position such
that, when the armature 163.is pulled over to
its open position, it makes contact with the brake
drum i83. If the motor armature has a small
amount of inertia, it may be preferable to omit
the brake drum {83. Again, it may be preferable
to cmit the spring 154 and relay 167, relying up-
on the brake to prevent the motor from over
running.

As in the circuit of Fig. 3, it is desirable to
make the condenser. ineffective for a rotation of
180 degrees where the condenser is rotated con-

tinuously in one direction. For this purpose the yg
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short-circuiting switch 145 and resistor 149 may
be employed. As shown more clearly in Fig. 9,
the switch 145 is preferably mounted upon an
insulating member 185 and so positioned that it
makes contact with 2 rotor plate during 2 half
rotation thereof,

Instead of designing the apparatus so that the
rotor of condenser | rotates in one direction only,
it may be preferred to add s reversing mech-
anism to the system shown in Fig. 7. The re-
versing mechanism shown in Fig. 1, or one of
any other suitable design may be used.

If a reversing mechanism is included in the
circuit of Fig. 7, it is preferable that the ad-
justment of switch arm 157 be changed so that
it makes contact with switch point {55 just an
instant before the condenser rotor is in the de-
sired position regardless of the direction of ro-
tation of the selector arms. This action will
take place if the switch arm {57 is set on a
line drawn from the center of the plate 115 to
the top or middle of the wedge-shaped member
152.

With the last-mentioned adjustment, the brake
drum (83 may be utilized to prevent the motor
from overrunning, or it may be omitted and
the spring 154 relied upon to seat the mem-
ber 152 and thereby bring the condenser rotor
to the exact position desired. Also, with this
adjustment the switch arm 157 remains in con-
tact with the contact point 155 after the station
has been selected.

It follows that when the key 25 is again
closed to select the next station, it must be held
closed long enough to bermit the contact point
155 to rotate away from switch arm 1571. Other-
wise the motor would not continue to run as the
holding cireuit would not be closed at the arm-

ature 163.
Obviously, the key 25 need not be held closed
long, and, in faet, it must not be or the next

station will be skipped instead of being tuned
in. If the key 25 is closed for a fraction of a
second, that, in general, will be long enough.

The key 25 may be replaced by a special con-
tact making device, such as a telephone dial of
the type used with automatic telephone systems,
for holding the circuit closed just long enough
to permit contact 155 to rotate clear of arm 57,
yet not long enough to allow g station to be
skipped. Tt will be understood that only one
electric impulse from the telephone dial would
be utilized.

Figs. 10 and 11 illustrate 2 modified form of
my invention in which the holding circuit is
made ineffective by short-circuiting the wind-
ing of the holding relay. In Fig. 10, only a por-
tion of the remote control system is shown, the
rest of the system being the same as that of Fig.
1 or Fig. 3.

Referring to Figs. 10 and 11

15,

it will be seen
that in place of 3 single selector plate (as 5i
in Fig. 1), a selector disc 191 is provided for
each of the preselected stations. These selector
discs are mounted on the shaft 3 to rotate with
the tuning condenser. In order to simplify the
drawings, only three selector discs have heen
shown.

A spring arm i8% and hall bearing 185 are
provided for each selector disc 191 and so posi-
tioned that the ball i85 will seat in a depres-
sion 197 in the edge of a disc 191 when the con-
denser rotor reaches g preselected position,

A plurality of spring switeh arms 1399 andg
contact points 201 are connected in paralle]

5

across the winding 37 of the holding relay, the
switch arms {85 normally being out of contact
with the contact points 281%. Preferably, re-
sistors 2088 are connected in series with the con-
tact points 28! to limit the flow of current when
the coil 87 is short-circuited, the resistors having
a lower impedance than that of the coil 37.

Each spring arm 193 is provided with g pro-
jection 285 which is adjusted to slide past the
end of the switch arm 199 as the hall 195 seats
itself in a depression, thus making contact be-
tween arm {89 and contact point 20f momen-
tarily. This short-circuits the coil 37 and causes
the relay ! to open and disconnect the motor
from the vower supply.

In order to make the short-circuiting of coil
87 more effective, a resistor 207 may bhe con-
nected in series with coil 37. This will cause a
substantial drop in voltage across coil 37 when
a shunting circuit is closed.

It will be apparent that when key 25 is again
closed, there will be no short across coil 37 and
the motor will remain connected to the power
source until the depression 197 of another se-
lector disc comes into position to actuate another
switch arm 199,

Various modifications may be made in my in-
vention without departing from the spirit and
scope thereof, and I desire, therefore, that only
such limitations shall be placed thereon as are
necessitated by the prior art and set forth in
the appended claims.

I claim as my invention:

1. In a remote control system for a radio re-
ceiver which includes g tuning element, g relay
located at said receiver, means including a con-
trol device located at a point remote from said
receiver for actusting said relay, means for
changing the tuning position of said tuning ele-
ment in response to the actuation of said re-
lay, a holding circuit for said relay, means for
closing said holding circuit in response to the
actuation of said relay whereby the tuning po-
sition of said tuning element is continuously
changed until said holding circuit is rendered
ineffective, and means for making said holding
cireuit ineffective and for returning said con-
trol system to its original condition with re-
spect to said contrcl device in response to said
tuning element reaching a predetermined tun-
ing position whereby said tuning element ig
moved to a different position in response to a
second actuation of said control device, said
last means algo including means for setting the
tuning element at the exact predetermined Posi-
tion after the holding eircuit is made ineffective.

2. In a remote control system for a radio
receiver which includes g tuning element, 2 relay
located at said receiver, means including 2 con-
trol device located at g boint remote from said
receiver for actuating said relay, means for
changing the tuning position of said tuning ele-
ment in response to the actuation of said relay,
2 holding circuit for said relay, means for clos-
ing said holding circuit in response to the getua-
tion of said relay whereby the tuning position
of said tuning element is continuously changed
until said holding circuit is rendered ineffective,
means for making said holding circuit ineffective
and for returning said control system to its
original condition with respect to said control
device in response to said tuning element reach-
ing a predetermined tuning position whereby
said tuning element is moved to a different po-
sition in response to a second actuation of said
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control device, and addltlonal means for setting
the tuning element at the exact predetermined
position after the holding circuit is made ineffec~
tive.

3. A remote control system for -setting an .

alement of a radic receiver at a preselected posi-
tion, said system comprising a motor mechani-
cally connected to said element, ‘a control cir-
cuit, means including a relay ‘for connecting said
motor to o source of power in response to the
closing of said control circuit, means including
3 holding circuit for keeping said motor connect-
ed to said source after said cir cuit has been
opened, and means responsive to the position of
said element for making said holding circuit in-
effective and for moving the said element to the
exact preselected position - after the holding cir-
cuit has been broken.

4, In a control system for setting a “adlo tun-
ing element at any one of a plurality of preselect-
éd positions, an electric motor mechanically con-
‘nected to said element; a control circuit, means
including a relay for connecting said motor 0
a source of power in response to the closing of
said control circuit, means including a holding
circuit for keeping said motor connected 1o said
source after said conirol circuit has been opened,
and means- responsive to’ the position of said
tuning element for- making said holding circuit
‘ineffective and for returning the connections

of the control system to their original condition,
said last means including spring raneans for de- .

termining the position of said tuning element
after said holding circuit has been made ineffec-
tive..

5. In a -remote control system for setting a.

" radio tuning element at any one of a plurality of

40

45

50

55

60

65

-Teached, and means carried-by

preselected stations, a source of power, an elec-
tric motor mechanically coupled to. said tuning
element, a - station selector plate mechanically
coupled to said tuning element, a control device
located at a point remote from said receiver,
means including a relay located at said receiver
for connecting said motor to said source of power

in -response to0 the actuation of said control de- -

vice, means for closing a holding circuit for said
relay in response to the actuation of said relay,
and means for breaking said holding cireuit in

response to said tuning element reaching a pre-

selected position, said.last means including con-
tact points connected in series relation with said
holding circuit, a spring arm carrying a member
which rides on said plate between preselected
stations, said selector plate having an element
at each preselected position which- has a depres-
sion therein, said spring armi being so positioned
with respect to said selector plate that the said
spring arm member seats in one of said depres-
sions  when one. of said preselected pcsitions is
said spring arm
and cooperating with one of said contact points
to open said contact points momentarily as said
member seats itself in said depression. .

'8, A remote control system according to cla,lm
5 characterized in that said selector plate ele-

ment comprises an arm supported by said selec-.

~tor plate and adjustable with respect thereto.’

70
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7. A remote control system according to claim-

5 characterized in that said selector plate ele-
ment comprises: an adjustable arm supported by
said selector plate, the depression in said arm

having a front edge which is higher than its.

back edge.

8. In a tuning control system for a receiver

having & tuning element therein, a primary driv-

2,102,070

ing means coupled fo: said tuning element for .
moving it forward to a tuning position, a control
device, means for energizing said driving means
in Tesponse to the actuation of said control de-
vice whereby said element is moved forward to-
ward a predetermined tuning position, an auxil-
iary driving means operating substantially inde-
pendently of the inertia of the moving parts of
said primary driving means for moving said tun-
ing element forward exactly to said predeter-
mined position after said primary driving means
has moved said tuning elemeént to the region of
said predetermined position, and means for ren-
dering said primary driving means ineffective
and for rendering said auxiliary driving means
effective to move said tuning element forward in
response to said tuning element being mbved to
the region of said predetermined position. '

9, In a tuning control system for a receiver

. ‘having a rotatable tuning condenser therein, an

electric motor mechanically coupled to said con-
denser for rotating it toward a tuning position,
a control device, means for supplying -current
to said motor ih response to the actuation of
sald control device whereby said condenser is

rotated toward a predetermined tuning position,

means for maintaining a fiow of current to said
motor until said condensér is.-rotated to the re-
gion of said predetermined position, and means
for interrupting said flow of current and for ro-
tating said condenser to said exact predeter-
mined position in response to said condenser
reaching said region, said last means comprising
a first cam member coupled to said condenser
and a second cam member for engaging said
first cam member;, and also comprising a spring
for driving said cam members into engagement
with sufficient force to rotate said condenser.

10. The invention according to claim 9 char-
acterized in that said first member is a rotatable
element having a depression therein -and fur-
ther characterized in that said second cam mem-
ber is shaped to seat in said depression, said
second cam member being so supported that it
is forced against said first cam member by said
spring.

11.In a tumng control system for a receiver
having a tuning element therein, a primary driv-
ing means, means for coupling said driving
means to said tuning element for moving it to

a tuning position, a conirol device, means for

causing said driving means to move said tuning
element in response to the actuation of said
eontrol -device whereby said element -is-moved
toward a predetermined tuning position, an aux-
iliary driving means operating substantially in-
dependently of the inertia of moving parts in
said system for moving said tuning element ex-

“actly to said predetermm d position after said’

primary driving means has moved said element

“to the region of said predetermined: position,

and means for rendering said primary driving

‘means ineffective and for 1endermg said auxiliary

driving means effective to move said tuning ele~
ment in response to said ‘tuning elendent being

jon and before it reaches said position.

12. In a receiver having a tuning element, a
tuning conirol system for tuning said.receiver
to a preselected station, said system comprising
5 motor mechanically connected to said element,
means including a switch for closing a pPOwWer

“circuit and thereby connecting said motor to &

source of power in response to the closing of said

switch, means for holding said - switch: closed %
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in response to the closing thereof, means for
opening said power circuit in response to the
tuning element reaching a predetermined posi-
tion where the receiver is tuned only approxi-
mately to said station and thereby disconnecting
said motor from said source of power and means
operating substantially independently of the in-
ertia of the moving parts of said system for nexi
automatically tuning the receiver exactly to the
predetermined station in response to said tuning
element reaching said position.

13. In a remote control system for tuning a
receiver to a preselected station, said receiver
having a tuning element, a remote control switch
which is normally open and which is located at
a point remote from said receiver, a motor me-
chanically connected to said tuning element,
means for connecting said motor to a source
of power in response tc a momentary closing of
said remote control switch, means for keeping
said motor connected to said source of power
after said remote control switch is opened, means
for disconnecting said motor from said scurce
of power in response to said tuning element be-
ing moved to a position where the receiver is
tuned only approximately to said preselected sta-
tion, and means operating substantially inde-
pendently of the inertia of the moving parts of
said system for tumning said receiver exactly to
said station in response to said tuning element
reaching said position.

14, In a control system for tuning a receiver
to a preselected station, said receiver having a
tuning element, a motor, means for coupling said
motor to said tuning element, a control device,
means for causing said motor to move said tun-
ing element in response to the actuation of said
control device, means for causing said motor to
continue to move said tuning element until said
tuning element is moved to a position where the
receiver is tuned only approximately to said pre-
selected station, and means operating substan-
tially independently of the inertia of the mov-
ing parts of said system for causing said motor
to cease meving said tuning element and for
tuning said receiver exactly to said station in
response to said tuning element reaching said
position.

15, In a tuning control system for a receiver
naving a tuning element therein, a primary tun-
ing means comprising a motor, means for cou-
pling said motor to said tuning element for mov-
ing it to a tuning position, a control device,
means for causing said motor to move said {un-
ing element in responss to the actuation of said
control device whereby said elemsnt is moved
tcwards a predetermined tuning position at
which said receiver is tuned exactly to a pre-
selected station, an auxiliary tuning means op-
erating substantially independently of the inertia
of moving parts in ssid system for tuning said
receivar exactly to said preselected station after
srimary tuning means has moved said ele-
to the region of said predstermined tuning
position, and means for rendering said primary
tuning means ineflective o move said elsment
and for rendering said suziliary tuning means
effective automatically to tune said receiver ex-
actly to sald preselected stations in respouse to
said tuning element being moved o the region
of said predetermined pesition and regardless of
whether said primary tuning means stops mov-

said
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ing said element before or after said element has
reached said predetermined position.

16. In a receiver having a tuning element, a
tuning control system for tuning said receiver
to a preselected station, said system comprising
a primary tuning means including a motor,
means for coupling said motor to said tuning
element for moving it to said preselected station,
a, preselecting element which is set to a position
corresponding to said preselected station, a co-
operating element, means for producing relative
movement between said preselecting element and
said cooperating element in response to move-
ment of said tuning element, a control device,
means for causing said motor to move said
tuning element in response to the actuation of
sald contrel device whereby said tuning element
is moved towards a position where said receiver
is tuned exactly to said preselected station and
whereby relative movement is produced between
said preselecting element and said cooperating
element, an auxiliary tuning means operating
substantially independently of the inertia of
moving parts in said system for tuning said
receiver exactly to said preselected station after
said primary tuning means has moved said ele-
ment to the region of said position, and means
for rendering said primary tuning means ineffec-
tive to move said element and for rendering
said auxiliary tuning means effective to tune
said receiver exactly to said preselected station
in response to said preselecting element and
said cooperating element moving into cooperating
relation and regardless of whether said primary
tuning means stops moving said element before
or after said element has reached said prede-
termined position.

17. In a receiver having a tuning element, a
tuning control system for tuning said receiver
te any one of a plurality of preselected stations,
said system comprising 4 motor, means for con-
necting said motor to said element, a plurality
of preselecting elements which may be set to
positions corresponding to said preselected sta-
tions, at least one cooperating element, means
for producing relative movement between said
preselecting elements and said cooperating ele-
ment in response to movement of said tuning
eiement, a control device, means for causing said
motor to move said tuning element in response
to the actuation of said control device whereby
said tuning element is moved towards a position
where said receiver is tuned exactly to one of
said preselected stations and whereby relative
movement is produced between said preselecting
elements and said cooperating element, means
for causing said motor to continue to move said
tuning element until said tuning element is
moved to the region of said position and until
said cooperating element and one of said pre-
seiecting elements move into cooperating rela-
tionship with each other, means for causing said
motor to cease moving said tuning element in
vesponse to said cooperating element and said
cne preselecting element moving into cooperat-
ing relation, and means operating independently
of the inertia of the moving parts of said system
for next autcmatically tuning said receiver ex-
actly to said one preselected station in response
to said cooperating element and said one pre-
seiecting element reaching said cooperating
position.

FLOYD M. HARRIS.
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