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The present invention relates to automatic 
tuning control systems for radio receiving appa 
ratus and the like and more particuliarly to a 
System for automatic tuning of the electrical 
type wherein the tuning element of the con 
trolled apparatus is actuated by electric notor 
means, as distinguished from present knoWn 
SyStemS employing mechanical mea S for the 
Same purpOSe. 
The present invention further relates to an 

electrical automatic tuning control Systein. Of the 
preselection type whereby any one of a plurality 
of preselected tuning adjustments may be ef 
fected automatically by the operation of a Series 
of selector buttons or Switches associated with 
or remotely located with respect to the appa 
ratUS controlled. 

It is a primary object of the present invention 
to provide an improved and simplified automatic 
tuning control system of the electrical preselec 
tion type. 

It is a further object of the present invention 
to provide a tuning control system of the char 
acter above referred to which is provided With 
means for Selective adjustment Whereby it may 
function in response to manual, electric, or re 
mote operation. 

It is also a further object of the present, in 
vention to provide an automatic tuning Control 
system of the type above referred to having a 
simplified electrical selector mechanism and a 
circuit in conjunction with a reversible electric 
motor means for operating the tuning control 
element of radio receiving apparatus and the 
like. 

In modern radio receiving Systems and the 
like, particularly of the superheterodyne type, 
automatic frequency control of the receiving cir 
cuits by present known means may be provided 
to effect exact turning of the apparat US to a re 
ceived signal in conjunction with the normal 
variable tuning means, and it is a further object 
of the present invention to provide an improved 
automatic tuning control System embodying 
automatic frequency control and electirical pre 
Selection tuning control in combination where 
by the electrical preselection control may effect 
approximate tuning for response to a predeter 
mined signa, and the automatic frequency con 
trol may effect exact tuning Subsequent to the 
operation of the preselection means. 
In an electrical type of tuning control an elec 

tric motor means is utilized for rotating the 
main tuning element of the Controlled apparatuS 
and, in accordance with the invention, operation 

(Cl. 250-40) 
of the motor means, through movement of a 
portion thereof, is caused to engage mechanical 
means for actuating the tuning control element 
and electrical means for Suppressing the auto 
matic frequency control element until a prese 
lected tuning adjustment is effected by the op 
eration of the motor. 

It is, therefore, a still further object of the 
in Vention to provide an improved and sinplified 
electric motor control system including a selec 
tion mechanism for a plurality of differing pre 
Selected tuning adjustments and means for 
automatically controlling the exact tuning op 
eration in predetermined sequence. 

It is also an object of the present invention to 
provide conjointly operable electrical and me 
chanical control means for selectively adjusting 
the apparatus for manual, electric and remote 
Control in conjunction with an automatic fre 
quency control System whereby the latter is sup 
preSSed Or rendered ineffective by operation of 
the motor means. It is also contemplated that 
Certain other portions of the receiving system 
Inay be controlled or rendered ineffective by the 
Operation of the tuning control means, such as 
the Sound output conjointly with the suppres 
Sion of the automatic frequency control system. 
The invention will be further understood from 

the following description when considered in 
connection. With the accompanying drawings and 
itS Scope Will be pointed out in the appended 
Claims. 

Referring to the drawings: 
Figure 1 is a top plan view on a reduced scale 

of a portion of a radio receiver provided with an 
automatic tuning control System embodying the 
invention, 

Figure 2 is a front view in elevation of the 
apparatus and System shown in Fig. 1 and is on 
the Same Scale as Fig. 1, 

Figures 3 and 4 are cross-sectional views in 
elevation and plan, respectively, of a portion of 
the apparatus shown in Fig. 1, Fig. 4 being on 
an enlarged Scale, and 

Figure 5 is a schematic circuit diagram of an 
automatic tuning Control System embodying the 
invention and including the apparatus shown in 
Figs. 1 to 4, inclusive. 
Referring to Figs. 1 to 4, inclusive, 5 is the 

chassis of a radio receiver on which is mounted 
a variable tuning control device 6 Such as a 
variable condenser of the three-unit type, one 
unit of which is indicated by the dotted lines S. 
The tuning control device is of the rotary type, 
as is Well known, having a control Shaft Which 
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is driven through a speed reducing mechanism 
from a tuning control shaft indicated at 9. The 
Speed reducing mechanism may comprise a pin 
ion indicated at 0 on the inner end of the shaft 
9 and a half gear which meshes with the pin 
ion 0, all as outlined in dot and dash lines in 
Fig. 2. As any suitable manual tuning control 
drive may be provided for the operation of the 
variable tuning condenser, further description is 
believed to be un necessary. 

Likewise, the tuning indication may be pro 
vided by any Suitable means, such as by a 
pointer 2 movable over a series of Scales indi 
cated at 3 and 4 across the face of the dial 5 
through a connection provided by a cord 6 
movable over a sheave secured to the shaft 8, 
the cord being secured to the pointer which 
moves on a guide rail f3. Idler pulleys 9 are 
provided at each end of the scale for the cord 6. 
The tuning control shaft 8 may also be driven 

electrically by an electric motor 2 through a 
gear train comprising a series of gear wheels and 
pinions 22, 23-24, 25-26, 27, 28 and 29, the 
last being mounted on the manual tuning con 
trol shaft 9 with the pinion 8 and the remainder 
of the gears being mounted on fixed pivotS or 
shafts except the pinion 28, which is movable 
into and out of mesh between the gear Wheels 
2 and 29 on a rocker arm 3 on a radius about 
the axis of the pinion 0. 
When the rocker arm 30 and the pinion 28 are 

in the position shown the gear train is Com 
pleted from the pinion 22 through to the main 
tuning control shaft 8 through the intermediary 
of the pinion C and the half gear , which is 
also used for manual tuning. . 

It will be seen that when the rocker arm is 
moved counter-clockwise a short distance, the 
pinion 28 is withdrawn from engagement be 
tween the gears 27 and 29, thereby disconnect 
ing the manual tuning control elements from 
the motor of electric drive gear train. This per 
mits easier manual tuning, since the friction 
load of the gear train is removed from the man 
ual tuning control shaft 9. 
The operation of the link pinion 28 between 

the manual tuning control and motor drive gear 
trains is actuated by a rotary control shaft 33 
mounted in the front apron of the chassis 5 in 
a position to project frontally therefrom on a 
line with other control shafts indicated at 34, 35, 
36 and 37 for various portions of the receiving 
apparatus. . . . - 

A connection between the shaft 33 and the 
rocker arm 30 is provided by a lever 38 secured 
to the shaft 33 and rotatable therewith, and a 
connecting rod or link 39 pivotally connected 
with the lever 38, as indicated at 40, and also 
pivotally connected with the lower end of the 
rocker arm through a pin and slot connection 
4 . The shaft 33 is rotatable to carry the arm 38 
from a position shown in a clockwise direction 
to three angular spaced positions for Operating a 
SWitch also connected With the Shaft and 
mounted on the rear face of the chassis apron, 
as indicated at 42. The pin and slot connection 
4 is such that the outer end, òf the slot indicated 
at 43 engages the pin 4 and moves the low end 
of the rocker arm to the right When the Switch is 
adjusted to its third position by clockwise rota 
tion of the shaft 3s. As shown, the shaft 33 and 
lever 38 are in the extreme counter-clockwise 
position corresponding to a first position of ad 
justment for the switch 42. Connections for and 

2,210,425 
operations of the Switch will be hereinafter de 
scribed. 
The tuning motor is mounted on top of the 

Variable condenser or variable tuning element 
for the purpose of facilitating assembly and ad 
justment. The motor is of the low voltage, al 
ternating current, shaded-pole type and is re 
versible. The rotor, indicated at 45, is axially 
movable in response to energization of the motor 
in a frontal direction by action of the field there 
On and is arranged for such axial movement 
When energized, for the reason that it is de 
pended upon to eliminate operating relays and 
the like in actuating a switch and in closing a 
mechanical connection with the tuning drive 
gear train. 
In the drawings (Fig. 1) the motor armature 

is shown in its forward position and, for the 
purpose. Of permitting axial movement, the arm 
ature is mounted upon an extended motor shaft 
46 journaled in spaced end bearings 47, the front 
end of the shaft being extended to a position 
adjacent to the initial pinion 22 of the gear train 
and being axially in alignment with the pinion 
22, as shown. The motor shaft engages the 
drive mechanism or gear train by a pin and arm 
coupling Comprising a radial pin 48 on the outer 
Or front end of the motor shaft and a curved 
arm 49 secured to the pinion 22. This arrange 
ment permits the motor to start without load as 
the Shaft moves forward and rotation continues 
until the pin and arm engage, thereby applying 
load to the motor after it has started. By this 
arrangement the size and power of the motor 
may be reduced to a minimum, as is desirable. 
The Switch for controlling certain portions of 

the receiving system hereinafter described may 
be arranged to be actuated by the axial or longi 
tudinal movement of the motor shaft when en 
ergized and in its present preferred form com 
prises a plurality of Spaced elongated flat spring 
elements 50, 5f and 52 secured adjacent one end 
to a frame 53, on which the motor is mounted, 
between insulating blocks indicated at 54. . " 
The opposite ends of the flat spring switch 

members extend radially, inwardly toward the 
motor shaft to a position wherein the spring 
member 50 more adjacent to the armature may 
be engaged and moved by a collar 55 secured to 
the shaft when the latter moves forward in re 
Sponse to energization of the motor. The spring 
member 50 extends around the shaft in spaced 
relation thereto and is also provided With a 
washer 56 between the collar and the spring 
member. . .2? , 
The operation of the motor shaft in connec 

tion. With the SWitch is such that pairs of con 
tacts 60 and 6 are closed to connect the switch 
Springs as the motor shaft moves forward to 
cause the driving connection between the motor 
shaft and gear train or drive mechanism to be 
established. These contacts, as will hereinafter 
be described, cause the receiver output to be 
Silenced or reduced and the automatic frequency 
control System to be suppressed, whereby the 
latter may come into operation to effect exact 
tuning to a predetermined station or signal sub 
Sequent to the main tuning operation by the 
electrical means. In addition, the axial move 
ment of the motor shaft, in combination with 
the pin and arm drive, provides quick disengage 
ment of the motor from the mechanism driving 
the tuning element or condenser when the motor 
is deenergized. 
The motor is energized through a plurality of 

individual selector Switches. 65-66 (Fig. 1) as 
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2,210,425 
sociated with the tuning dial and arranged, in 
the present example, in tWO rows, of four each 
at Opposite sides of the dial. The Switches are 
actuated by individual buttons indicated at 67 
and 68 carried by the escutcheon or panel front 
indicated at 69. 
The motor energizing circuits through the in 

dividual Switches are connected in parallel and 
each circuit includes a connection to ground or 
cinaSSis through a Spring contact 70 and a se 
lector ring 7l (Fig. 3) in a selector mechanism 
12 positioned at the rear of the tuning element 
of the receiver and connected for rotation there 
With. The nuinber of rings in the Selector mech 
aisin COrrespond to the number of Selector 
SWitches and buttons and Inay be provided in any 
desired number within reasonable limits to permit 
preselection of a desired number of stations or 
Signals. In the present example, eight selector 
Switches and eight selector rings are provided, 
altiolgh the System is not limited to this num 
ber. However, it has been found that there are 
uSulally not more than eight stations normally 
available in any locality for constant daily re 
Ception and therefore this number of selector 
SWitches and rings is shown by way of example 
as a practical embodiment of the invention. 
The notor circuit is closed to energize the 

inotor by Operation of the Switches indicated at 
63 and 66 and is opened to deenergize the motor 
by One of the individual elements of the selector 
mechanism, Sugh as that shown more clearly in 
Fig. 3, the circuit being opened when the spring 
contact disengages from the metallic ring 
and SWeepS upon a narrow insulating segment 
2d. inserted in the periphery of the ring at a 

point diametrically opposite to a slot, 73. The 
arrangement, therefore, is such that the Selector 
SWitches Serve to energize the motor and the 
Selector Imechanism serves to deemergize the 
motor, causing it to stop when the circuit is 
Opened at a predetermined point corresponding 
to the position of the insulating segment on each 
ring With respect to the tuning mechanism, as 
Will hereinafter be described, 
The SWitches on the panel comprise elongated 

Spring Contact fingers 75, 76 secured at one end 
and having free ends which are brought into en 
gagement as indicated at 77 when a button such 
as the button 67 is depressed. 
Each button bears against a grounded metallic 

Strip 8. One for each SWitch, Which serves to 
met7e the Outer contacts 6 against the inner con 
tacts 5 and to hold the contacts in engagement. 
A strip of insulating material is provided he 
tween the Oerating finger or strips 78 and the 
outer contacts 18, as indicated at 79. The flex 
ible or free ends of the operating strips for the 
btittans aire provided With a detent, as indicated 

and a can Shaped Surface indicated at 
for rinoving and engaging with a pivoted latch. 

inner her indicated at 82. The latch menbers are 
arraged fo engage with any one of four operat 
ing strips on each side of the dial and intercon. 
itected by a link member 83 SO that movement of 
one next be serves to move the other and to re 

SWitch contacts previously engaged. 
in Fig. the uppermost SWitch member is shown 
closed with the latch engaged with the operating 
remier 8. Both latch members operate about 
pivot axes indicated at 85 under the action of 
retracting spirings 85. The Switch members and 
the operating fingers are of Spring inateriai tend 
ing to assume the position shown at the left side 
of Fig. 1 when released from the closed position 

3. 
ShOWI). On the right side of Fig. 1, the Switches 
being thus normally in the open circuit position, 
The SelectO mechanism is ?ounted as a unit 

a SSembly at the rear end of the variable tuning 
capacitor, as shown more clearly in FigS. 1, 3 and 
4 and comprises the unitary frame 86 in which 
is journaled a shaft, 37 in alignment with the 
condenser shaft 8 and connected therewith by 
a flexible mechanical coupling means 88. 

he rear end of the shaft 8 carries a movable 
airin 39 which actuates a reversing switch 3 
having a, operating lever 8 which lies in the 
23h of rinov3.nent of the arm, whereby the switch 
i: 2 ctuated at the extreme ends of the travel of 
the titi ing Inechanism to cause the motor to 
Feverse the direction of operation of the tuning 
Shaft. 'this: arrangement greatly sinplifies the 
SWitching arrangenient for stopping the notor at 
predeterni?ed positions and permits the use of 
Single brush contacts and grounded contact rings 
ii e SelectB1' mechanish as Well ais; e. ?erries CCBilli l 
trol circuit for the linotor, as will hereinafic 
&;ear Wei Considering the circuit diagram. 
The Selector techanisin comprises a Series of 

stacked washers and spring discs sect tied to the 
Siector Shaft 8, as shown more clearly in Fig. 4. 
The Selector rings are preferally of irass and 

Inted to 'otiate on relatively large diameter 
2s or washe's 83 between pairs of spring discs 
which frictionally engage and grip the con 

rings between their peripheral edges. 
Stiglier diametel' Sp:33ing Wa8?lerS i ö of Steel 
are iocated et Wee the CO tagt, ing and Spritig 
WSShe assemblies so that contact rings are 
Stitially spaced axially aiong the length of the 

?ft 37 for e3S" adju St?ment. Each ring is Fro 
with a slot 3 and With a diametrically 

''OW insulating segment, or gap c. 

E. 

t 

3. pring contact 7 is associated With 
indicated in FigS. 1 and 3. The 

Si are reate? Chi, a Sitake 
Strip of insulating in atterial 33 carried by the 
frame 86. The spring contacts bear against the 
contact rings at the peripheries thereof and 
Whein this insulating Segnent, or gap of a contact, 
ring reaches a contact finger, the Yaotor circuit 
is caused to a cpened and the stopping position 
Of the tining niechanism is thereby deterfined 
When driven by the electric motg nenS. 
The selector rotor i may be considered as con 

sisting of a plurality of independently adjastable 
Spring di EC and Iring aSSeblies nãe Up by Stack 
ing a plurality of circular elemaints on the shaft 
COIriprising Spring Washers and Spaizers. Each of 
the adjustable rings Inay be locked in a fixed 
position by inserting a key member 95 through 
aligned guide openings or holes 5 and 93, re 
spectively, in a blacket, 9 and the fraime 36 at 
the top of the frame, and seating the end key 
Innenbar in the slot 3 in the contact ring directly 
below, as show a more clearly in Fig. 3. Thus, 
by inserting the key in any on3 of the holes so 
that it register's with the key slot or its respec 
tive contact ring, it is possile to lock the ring 
in positicin SC that it will not turr. When tie coi: 
die Seir rotor is rotaited. This enables the set 
ting or logging of stations anywhere within the 
Iriäfte rrage Of the Conden Ser. The Stations 

he logged close togethe' With this arrange 
ninent since the contact rings are independently 
adjustable, One With respect to the other, and 
Wine: one is adjusted the others are not dis 
turbed. 
When the key 9s is iot i use it is inserted in 

an opening 98 in a flexible rubber bushing 99 
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2,210,425 
ground 30 and thence to the secondary 29 
through the ground 22. 
With the selector ring held in position by the 

key 94, the manual tuning of the receiver to a 
desired station is effected and thereafter, with the 
key 94 removed, the tuning mechanism will come 
to rest in the Sanne position by the opening of the 
motor circuit at the contact, E. When it engages 
the insulating segment, 3a. Any of the other 
keys may be depressed to close the switches cor 
responding to the selector rings, either in the re 
note control unit or the local unit 25, and for 
the latter the Switch 32 is moved clockwise to a 
Second position to cause the contacts 3 and 
32 to be connected by the bridging or jumper 
contact 4, thus completing the motor circuit 
through the lead 26 and any one of the selector 
Switches in the unit 25, as hereinbefore described 
for the remote control unit. 

In a third position of clockwise novement from 
the Switch 2, the bridging. contact, i? is coca 
nected between the Contact 3 and a blank COn 
tact 42, thereby opening the motor circuit and 
preventing operation by the electric or the re 
mote control means. At the Sarine time the me 
chanical connection indicated at 2 and herein 
before described, particularly in connection With 
Fig. 2, causes the link pinion 28 to disengage from 
the gear train, permitting free tuning movement 
for manual operation by means of the shaft, 3 
Without driving the load caused by the gear train. 
The positions of the selector Switch. A may be 

suitably indicated by electric amps indicated at 
44 and A5 through the mediul of suitable fixed 

switching contacts f6, Si and is 8. For the 
control of Said contacts, a Second bridging con 
ductor mounted on the movable insulating ele 
ment 48 is provided at 849 and in the position 
ShoWn bridges between the fixed contact, A8 and 
a blank contact, 5. Energy for lighting the 
lamps A4 and 45 is provided by the low voltage 
secondary of the power transformer 2 Which is 
utilized to energize the heaters and flaments of 
the receiving System. This secondary is indicated 
at 5 and is also grounded, as indicated at 52, 
at One terminal. The Opposite terminal is con 
nected through a lead 53 to both of the lamps in 
parallel and from the opposite side of each lamp 
a separate lead is taken to the Switch f. A lead 
54 for the lamp Ali is connected With the ter 

minal 48, while a lead 55 for the lamp 45 is 
conected to a terminal 3. The termina ? 
betWesen the terminals is and is connected to 
grond as indicated at . 

Since the Switch is shown in the remote control 
position, the lap circuit is opened and no indi 
Cation is prowidet. When the Switch is mow?d to 
electric control for local operation of the elec 
tric tuning at the receiver, the contacts A8 and 
4 are closed by the bridging contact 39, there 
by closing the Supply circuit through the lamp 
44 from the lead 53 to ground 56 and to the 

secondary 5. When the SWitch is moved to the 
third position for manual tuning the lang circuit 
is closed to the lang 45 and the lead 54 in 
a similar nanner indicating in anila, turning. The 
lamps may be placed behind suitable indicating 
WindoWS in the receiver na nel frOnt, as indicated 
in dash lines in Fig. 2 at and :58, the lamp 
44 being placed behind the translucent Windo'? 
5 and the lanp 55 being placed behind the 

translucent window 58. The WindoWS may iii 
clude Suitable legends as indicated. 
The autoratic frequency control System in 

cludes a tuning control tube indicated at 6 and 

5 
is responsive to signals applied to a control grid 
f6 through a grid leak 62 in connection with 
a grid capacitor 63 from a control lead 6. 
Since the control lead is connected with a Source 
of biasing potential which varies in polarity and 
magnitude with variations in frequency on either 
Side of reSonance, in the present example, this 
potential is derived from the automatic frequency 
control rectifier tube indicated at 65 acroSS an 
output resistor comprising two sections 66 and 
ti, the latter being connected to ground as in. 
dicated at 68. The lead f is connected to the 
ungrounded terminal 69 of the output resistor 
Et. Automatic Volume control potentials are 
derived from the resistor 6 through a lead 
and Controlling potentials are also applied to the 
tuning indicator tube through a lead 
connected through a suitable filter comprising a 
resistor 2 and by-pass capacitor 3, AS is 
Well kilown, the tuning indicator tube illustrated 
is of the RCA 6E5 type, in which a dark segment 
Of Varying Width appears upon a colored back 
ground or Screen. The tuning control tube oper 
ates to vary the frequency of a portion of the 
receiving circuit to cause a, desired intermediate 
frequency to be produced whenever a signal is 
approximately tuned in by the electric tuning 
in eghanism, thereby causing the tuning of the 
receiver System to exact resonance With the 
received signal, 

Both the selector Switch 2 and the contacts 
2.SSQciated. With the electric turning notor are ar.- 
ranged to Suppress the automatic frequency con 
trol operation. For this purpose, the lead Si is 
connected With fixed contacts is and in 
the Switch 42. A blank contact, E is provided 
adjacent to the contact and a grounded con 
tact 8 is provided adjacent to the contact 5. 
A series of contacts are arranged to be bridged 
by a bridging connection 79 carried by the 4 
rotor 4 of the Switch. In the remote control 
position ShoWin, the contacts li and Eare con 
nected and the automatic frequency control sys 
ten is operative. Likewise, it is operative in the 
electric control position when the contacts 75 . 
and are bridged. However, in the manual 
position, which is the third position in a clock 
Wise direction, the contacts 5 and 3 are 
Connected to ground the lead SA, thereby sup 
pressing automatic frequency control of the tiun- : 
ing System. 
This Suppressing connection for the automatic 

frequency control system is likewise provided by 
the contact. 5 in the Switch associated with the 
tlining control motor which is connected through 
a lead With the lead 64. It Will be noted 
that the contact 52 is grounded and When the 
ENNOIt'Or a matre moveS Upon energization of the 
actor, the contact 59 is connected through the 
contact to the contact 52 and ground, thereby 
Suppressing automatic frequency control of the 
tuning System and preventing the automatic fre 
quency response to adjacent channel Signals in 
passing, where the adjacent channel signal is 
relatively strong with respect to the seleeted sig- 35 
nal, for which the tuning system is adjusted to 
Stoo. When the notor is deemergized, the auto 
natic frequency control Suppression is removed 
hy opening of the contacts 5E, 5 and 52 and the 
automatic frequency control System completes 
the tuning. As the automatic frequency control 
System forms no part of this invention, a descrip 
tion of any particular system of which there are 
Several Wel known types is believed to be thinec 
eSSary. 
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In order that the receiving system may not 

emit sounds when tuning by electric or remote 
control means, a portion of the receiving system 
may be arranged to cut off the signals trans 
mitted therethrough and this is most readily 
obtained by short circuiting a portion of the audio 
frequency amplifier to ground. 

In the present example, the grid circuit 8 of 
an audio frequency amplifier tube 82 is short 
circuited to ground through a lead. 83 connected 
With the SWitch contact 5. The tube 82 is in 
the audio frequency amplifying channel, as in 
dicated, and it will be seen that when the con 
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tact 5 closes with the contact 52 the audio fre 
quency channel will be short circuited, thereby 
Suppressing signals passing through it. 
From the foregoing description, it will be seen 

that in a tuning System in accordance With the 
invention a reversing Switch is arranged to 
change the direction of rotation of the tuning 
motor at the end of the travel of the tuning cOn 
trol element in either direction and operates in 
Such a manner that in case the selected tuning 
position is on the side of the setting already 
passed over by the selector mechanism, the sta 
tion is then approached, i. e., the tuning position 
is approached from the opposite direction. This 
simplifies the tuning mechanism and circuit as 
has hereinbefore been referred to and the addi 
tional time for travel is compensated by provid 
ing a high speed motor. 
The selector buttons are interlocking whereby 

a depressed button is released upon the selection 
of a second button so that the operation of the 
system is not interfered with under the condi 
tion that two buttons should be depressed at the 
same time. If this is done, however, it will be 
seen that the selector mechanism. Will hunt be 
tween the two selected positions and become con 
tinuously movable from one end of the scale to 
the other without stopping. The tuning indi 
cator tube is utilized for manual tuning and for 
initially setting the frictionally held contact rings 
for Station selection. Automatic frequency con 
trol is not operative for manual tuning and is 
controlled by the manual-electric-remote selector 
switch, as well as by the end movement of the 
motor armature. 
By providing locking switch contacts, a selected 

station may be tuned in without Waiting for the 
motor to operate while maintaining pressure on 
the button. Likewise, the operation of setting 
up a plurality of selected stations or stopping po 
sitions for the tuned mechanism is facilitated by 
the location of the selector mechanism at the rear 
of the tuning element and providing a plurality 
of relatively widely spaced contact rings in a 
single circuit connection wherein a minimum 
number of contacts are provided and wherein 
there is no problem of controlling pressures or 
contact adjustments, The simple commutator 
arrangement and reversing Switch directly on 
the condenser shaft, causes the operation to be 
positive and eliminates frequent servicing. The 
motor circuit is closed by a simple two-point 
Switch and is opened by a simple insulated gap 
or segment in a plain metallic ring rotated in 
frictional engagement with the condenser shaft. 
The system is adapted as well for electric pre 
Selection tuning as for remote control and the 
circuits and SWitching control elements may be 
a supplication of the circuits and control, elle 
ments on the receiver, thereby simplifying con 
struction and installation, as well as operation. 

I claim as my invention: 

2,210,425 
1. In a radio receiving System including vari 

able tuning means provided. With a control shaft 
and a motor for driving said shaft, the combina 
tion of means providing a gear train between said 
motor shaft and said tuning control. Shaft, a 
selector mechanism comprising a plurality of con 
tact rings frictionally coupled to said tuning con 
trol shaft and each provided with an insulation 
segment at its outer periphery and with a contact 
member engaging said periphery, local and re 
mote groups of interlocking control Switches con 
nected in the circuits of said contacts for Selec 
tively energizing said: motor through said ringS, 
and Selector SWitch means for rendering only One 
of said groups effective to control said energiza 
tion, and for rendering both of said groups in 
effective, and means for conjointly operating Said 
Selector Switch means to render both of Said 
groups ineffective and for removing the load of 
said gear train from the tuning control shaft. 

2. In a radio receiving system, the combination 
With variable tuning means having a control 
shaft, automatic frequency control means and 
resonance indicating means, of electric motor 
means having a shaft which moves axially in 
response to energization of the motor, Switch 
means responsive to axial movement of Said shaft 
for electrically suppressing the automatic fre 
quency Control means and the signal output from 
said receiving system, means providing a gear 
train between said motor shaft and said tuning 
Control shaft, means for mechanically discon 
necting the gear train from said tuning control 
shaft. Whereby said last named shaft may be man 
ually operated without the load of the gear train 
thereon and conjointly suppressing the automatic 
frequency control means, a Selector mechanism 
COnnected. With said tuning control shaft to ro 
tate therewith and including a plurality of ax 
ially Spaced contact rings, each of said rings 
having a narrow insulating gap in the periphery 
thereof and a contact member engaging said pe 
riphery, interlocking control switches, one in 
circuit with each contact member for selectively 
energizing the motor means therethrough and 
means for adjusting the angular relation of the 
tuning control shaft to said insulating gaps by 
said manual tuning control means in conjunction 
With said resonance indicator means. 

3. In a radio receiving System, the combination 
with a variable tuning means provided with a 
control shaft, of a reversible electric motor for 
driving said shaft, a speed reducing gearing pro 
viding a driving connection between said motor 
and Said control shaft, said gearing and said mo 
tor being provided with coaxial shafts and ra 
dially extending members adapted to provide a 
connection between the motor and the gearing, 
said motor shaft being axially movable to effect, 
said connection, a reversing switch for said motor 
provided with means whereby it is controlled by 
the end movement of the rotation of said control 
shaft, means providing a plurality of contact 
rings frictionally coupled and grounded to said 
control Shaft, and each being provided with an 
insulation segment at the periphery thereof and 
with a contact member engaging said periphery, 
a plurality of control switches each connected in 
the circuit of a different One of Said contacts and 
With said motor for Selectively energizing said 
motor through single circuits including a com 
mon ground, automatic frequency control means 
for Said System having a control circuit, a selector 
Switch in said control circuit and connected with 
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2,210,425 7 
said motor circuit for rendering said control 
Switches and said automatic frequency control 
means ineffective, and means connected with said 
Switch and conjointly Operable thereWith for re 
moving the load of said gear train from said con 
trol shaft. When said selector Switch is operated. 

4. In an automatic tuning device for radio re 
ceivers, a tuning shaft, an electric motor, means 
for transmitting motion from the motor to said 

l0 tuning shaft, means for Stopping said motor at 

5 

one of a plurality of predetermined positions of 
said tuning shaft, an automatic frequency con 
trol circuit, a Switch in said circuit movable to a 
position in which the circuit is rendered inopera 
tive, and means for preventing transmission of 
motion from said motor to said tuning shaft in 
response to movement of said switch to said posi 
tion. 

WILLIAM E. NEWMAN. 
0 


