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UNITED STATES 

2,114,068 

PATENT OFFICE 
2,114,088 

AUTOMATIC EECTRCA, RADIO BROAD 
CAST AND WAVE SELECTOR 

Alexander W. Plensler, Chicago, , assignor to 
Belmont Radio Corporation, Chicago, Ill., a 
corporation of inois RESSUED 

Application September 3, 1929, Serial No. 390,064 FEB20 1940 
Renewed November 1, 1937 
42 Claims. (C. 250-20) - 

My invention relates to means for automatically 
tuning radio receiving apparatus in order to select 
various wave lengths upon which broadcast sys 
tems are transmitting: 

It is the principal purpose of this invention to 
provide a system whereby any one of a plurality 
of wavelengths or stations, as they are usually re 
ferred to, may be selected by a simple operation 
Such as pressing a button with such a degree of 
accuracy as to make it unnecessary for One to 
operate the tuning controls in any other manner 
except by the use of this system. 

It is also a purpose of this invention to provide 
a System of this character which will automat 
ically cut of the emanation of sound by the loud 
speaker of the set during the time a station selec 
tion is being made and then will automatically 
connect in the loud speaker so as to cause it to 
become operative when the selection is completed. 
My invention also contemplates certain in 

provements in systems of this character whereby 
the tuning devices may be causéd to change their 
position by driving connection from the motor in 
Such a manner that there is no danger of over 
running past the station which is to be selected 
due to the action of the motor. 
Another important object of my invention is 

the provision of means in a system of this char 
acter whereby the receiving apparatus may be 
controlled from any one of a plurality of different 
points not only as to the selection of stations but 
also as to the volume and as to turning the set on 
or of. 

In this connection, my invention contemplates 
the provision of means whereby a control unit 
situated at a remote point in respect to the radio 
Set may be caused to remove the control Setting 
at another point and thereafter caused to control 
the tuning and volume of the set from the first 
named remote point. 
My invention contemplates also as an object 

the provision of a novel means of automatically 
tuning or wave selection which is operative to 
affect the tuning of the receiving set only during 
the time that it is changing from one wave length 
to another and which leaves the tuning device 
free for manual operation at all other times. 
This is particularly advantageous where it is de 
sired only to apply the automatic control to a 
limited number of stations, and, when one does 
not wish to listen to these stations, to have the set 
free for ordinary tuning manually. With the 
present invention it is possible to tune the set 
manually at any time without in any way inter 
fering with the future accuracy of operation of 

the automatic tuning system and without mak 
ing any changes in the connection of the auto 
natic system to the tuning device. 
nary tuning dial is used the same as it would be. 
if the automatic system were not employed. 

It is also a purpose of this invention to provide 
in a System of this character a novel means ior 
a volume control of the receiving apparatus from 
a remote point. 
A further object of this invention is to provide 

in a system of this character means whereby the 
stations which are to be selected by the automatic 
system may be readily changed by a relatively 
simple operation so that it is possible to change 
the entire group of stations selectable by the 
automatic system at any time it is desired to 
do so. 
Other objects and advantages of the invention 

will appear as the description proceeds in con 
nection with the accompanying drawings where 
in the preferred form of the invention is dis 
closed. It is to be understood, however, that the 
drawings and description are illustrative only 
and are not to be taken as limiting the invention 
other than it is limited by the claims. 
In the drawings 
Fig. 1 is a front view partly in section showing 

densers mounted in tandem upon a drive shaft; 
Fig. 2 is a view showing that portion of the 

equipment which is to the right of Fig. 1, so that 
Figs. and 2 show mechanism substantially all of 
the unit; 

Fig. 3 is a sectional view on the line 3-3 of 
Fig. 2; 

Fig. 4 is a section on the line 4-4 of Fig. 2; 
Fig. 5 is a section on the line 5-5 of Fig. 1; 
Fig. 6 is a detailed section of a portion of the 

structure shown in Fig. 5; 
Fig. 7 is a section on the line 7-7 of Fig. 5. 
Fig. 8 is a top view of the structure shown in 

Fig. 7; 
Fig. 9 is a vertical section taken at the right 

hand end of Fig. 2 and illustrating a portion of 
the control can; 

Fig. 10 is a section taken on a horizontal line. 
B - of Fig. 11; 
Fig. 11 is a rear view of the control panel at 

the receiving set; 
Fig. 12 is a detailed view partly in section of 

the mechanism for turning the receiving set of 
and on 

Fig. 13 is a section taken on the line 3-3 of 
Fig. 12; 
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Fig. 14 is a view of the front panel of the radio 

showing the control panel mounted thereon; 
Fig. 5 is a perspective of a remotely disposed 

control panel which is used in conjunction with 
tulining apparatuS 

Fig. 6 is a section on the line 6- 6 of Fig. 15; 
Fig. ii is a view taken on the line T-T of 

Sig. 16 with the casing left off for the sake of 
clearness; 

Fig. 18 is a wiring diagram showing the elec 
isical connections for two stages of wave lengths 
control: 

3ig. 19 is a diagram showing the wiring Con 
nections for turning the receiving set off and on; 
and w 

Fig. 20 shows the wiring diagram for the volume 
control of the receiving apparat S. 

Referring now in detail to cine drawings, i. 
show at is a shaft upon which movable elierients 
e of a plurality of condensers having stationary 
elements such as indicated at are rhounted. 
these condensers are, of course, the turning con 
densers for the 7arious stages of receiving 2 
paratus and show in the present instance Our 
of these condensers although it is ouviuus that 
any desired intmber may be employed depending 
Ligon the stages of the receiving Set that it is de 
Sii'ed to tune. i have not shown the electrical 
connection of these condensers to the receiving 
apparatus since this forms no part of this in 
Weation which is not limited to any particular 
receiving apparatus. 
A Suitable indicating dial or drum 8 is also car 

ried by the shaft 5 and this may be illuminated 
from the lamp 9 in any well known manner. 
The shaft 5 is rotated by means of the pulley 
fixed thereon connected by a beit drive to 

a, Second pulley 2, there being idler pulleys 3 
and as shown in Fig. 4 for driving the drive 
belt which in the present instance is shown in 
the form of a round cord. Pulley 2 is fixed 
upon shaft 5 which shaft. is connected to a 
tuning knob 36 exteriorly of the front panel 7 
provided on the receiving apparatus. Shaft 5 is 
Sulported on suitable bearings as indicated at 8 
and 80 and has intermediate its ends a worm 
gear 9 rotatably mounted thereon which gear 
is provided with a clutch ring at 2D adapted to 
Innesh with clutch member 2 when this member 
22 is moved to the left as shown in Fig. 4. The 
in ember 2 is splined to the shaft 5 by means of 
cooperating keyways 22 and 23 and a ball type 
ley 24 which permits sliding of the sleeve 25 of 
clutch member 2 on shaft 5 with a minimum 
amount of friction, but it also guarantees that 
member 2 will rotate with shaft 5. Suitable 
collars are, of course, provided to hold the gear 
9 in position, and this gear meshes with a worm 
26 which worm is mounted on the drive shaft 27 
of a Small reversible type motor 28 as shown most 
clearly in Fig. 2. 
At this point it might be well to observe that 

unless the clutch member 2 is in mesh with the 
member 20 So as to cause rotation of shaft 5 
with the gear 19, there is nothing to interfere 
With the turning of shaft 5 by means of the 
ordinary tuning knob (6 so as to manually tune 

Therefore, any time the clutch is re 
leased, the tuning device is free of all driving 
connections that would interfere with manual 
tuning. 
The means whereby automatic tuning of the set 

is accomplished will now be described. 
It will be noted from Figs. 3 and 4 in particular 

that clutch member 2 has a groove 28 with which 

2,114,068 
the clutch operating arm. 29 engages. This arm 
29 is a movable armature Secured at 30 to the 
frame and adapted to be moved by means of the 
attraction of the magnet coils 3 and 32 when 
they are energized. That is to say, when it is 
desired to throw in the clutch and drive the shaft 
25 and with it through the medium of the belts 
and pulleys shaft 5 from the motor, the magnets 
3 and 32 are energized to attract the armature 
29 thus causing engagement between the mem 
bers 20 and 2 of the clutch. 
The arm 29 of the armature also carries a 

depending arm member 33 which arm member 
engages a pivoted yoke 34 by extending into the 
notch 35 therein. This yoke is adapted to shift 
contact between a pair of contacts such as in 
dicated at 36 and 3. The center of this yoke 
3d is connected as indicated by the numeral 38 
in circuit with some of the other apparatus as 
will be presently described, so that the effect of 
shifting from one side to the other is to alter 
nately close points in two different circuits. 
Mounted on the shaft 5 are a plurality of cam 

units such as indicated at 39, 40, and 4. These 
units are made up of pairs of sections 42 and 43 
which together make up a complete circle or disc 
with the exception of slight apertures at 44 and 
45 between the separate halves. At the center of 
the elements 2 and 43 they extend through a 
complete circle as indicated at 46 in Fig. 5 and 
have laterally extending flanges 4 and 48 which 
flanges are contacted by suitable spring contacts 
49 and 50. The shaft 5, where it extends through 
these can members, has an enlarged sleeve por 
tion 5 which is flattened as indicated at 52, and 
insulating bushings such as shown at 53 are inter 
SperSedbetween the cams which are also mounted 
on insulating members such as indicated at 54. 
In this Way, the cams are kept spaced and in 
Sulated from each other and also from the shaft. 
This construction it will be noted also insulates 
Section 42 of the cams from section 43. 
Now the insulating pieces 54 and 53 are 

clamped in position on the member 5 by suitable 
nuts such as shown at 55 and 56 and this clamp 
ing is preferably made only so tight as to nor 
mally prevent turning of the cam members on 
the shaft 5. However, due to the frictional 
gripping between the insulating pieces 53 and 54, 
it is an easy matter to turn the shaft 5 and the 
sleeve 5 while holding any one of the can mem 
bers 39, 40, or 4 against rotation. 
The cam members can thus be adjusted cir 

cumferentially around the shaft 5 to change their 
relative position with respect to the movable 
blades 6 of the tuning condensers. The purpose 
of this is to permit adjustment of these cam 
members which control, as will be brought out 
presently, the amount of turning which will be 
given to the tuning condensers each time, the 
clutch members 20 and 2 are brought together 
and the motor started. 

FigS. 5 and 6 show means whereby the cam 
members 42 and 43 are brought into action to 
control the termination of the turning of the 
movable condenser elements at the proper posi 
tion for the station to be selected. An electro 
magnet consisting of the two coils 57 and 58 is 
mounted below each of the can members 39, 40, 
f, etc., and in position to be attracted by these 

magnets there is situated a series of armatures 
such as 59, 60, and 6. These armatures, as indi 
cated in Fig. 5, have at their free ends a contact 
ing portion 62 which contacting portion is 
adapted when the armature is attracted by the 
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electro-magnets to engage the outer surface of 
one of the cam members depending upon which 
armature is attracted by its corresponding elec 
tro-magnet. 
Now at the same time this armature is attract 

ed, the second contact member 63 carried by the 
armature 59 and insulated therefrom is brought 
forward to contact with a contacting pin 64 which 
pin extends through the core of coil 57. The con 
tact between the member 63 and pin 64 is adapted 
to close another point in the energizing circuit as 
will be brought out presently in connection with 
the wiring diagram of the system. 

Referring now to Fig. 18, the wiring connec 
tions for a pair of cam elements such as 39 and 
40 is shown it being understood, of course, that 
the remainder of the can elements are wired 
in a like manner to the two shown. In this dia 
gram, a source of current as indicated at 64' is 
connected by means of one lead 65 to one termi 
nal of the reversible split field motor 28. Another 
terminal of this motor is connected by means of 
the lead 66 to one of the can sections 42 of each 
of the can members 39 and 40 these sections be 
ing connected in parallel as shown. The other 
terminal is connected by means of a lead 6 to 
the sections 43 of the cam members 39 and 40. 
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The armatures 59 are connected as by leads 68 
and 69 to the positive side of the source of cur 
rent as illustrated in Fig. 18. The electro-mag 
nets 5 including also the extra coil 58 which for 
the sake of convenience in the wire diagram has 
been shown as a single magnet have one terminal 
connected by means of the lead 7 to the positive 
side of the source of current. The other termi 
nals of these electro-magnets are connected 
through suitable push buttons, which will be de 
scribed later, indicated at 72 and 73 to the nega 
tive side to of the source of current. 
Connected to contact 36 are the conductors 74 

and 75 which conductors connect to the pins 64 
which pins 64 are adapted to engage as described 
hereinbefore with the contact members 63 which 
contact members are connected to the leads from 
coils of magnets 57 to the contacts of push but 
tons T2 and 73. The yoke 34 has been shown dia 
grammatically in connection with the armature 
29 and the electro-magnetic coils 3 and 32, with 
the electro-magnet referred to in the diagram 
sketch of Fig. 18 as 3 and the armature as a 
single movable armature 34 having a pair of con 
tacts with which the terminals 36 and 37 engage, 
this armature being connected by means of con 
ductor 38 with the terminal of the source of 
current. Electro-magnet 3 is energized by 
means of leads TT and T8 connected across the 
leads 66 and 67 of the motor so that any time the 
motor is energized this electro-magnet will also 
be energized. The terminal s is connected by 
means of a lead 79 to one side of the loudspeaker 
indicated at 80, the other side thereof being con 
nected by means of the lead 8 to one terminal 
of the Source of current 64'. 
Now the Operation of the system to rotate the 

tuning device is accomplished as follows: 
Assuming that the station corresponding to 

the push button 2 is to be selected, push button 
72 is depressed to close a circuit extending from 
the source of current through lead 7 f, coil of 
magnet 57, contacts of push button T2 to termi 
nal 70 of the source of current. This energizes 
electro-magnet 57 associated with button T2, and 
this magnet in turn attracts armature 59 associ 
ated therewith which armature 59 contacts with 
segment 43 of cam member 9. 

3 
At the same time contact 63 engages the end 

of the pin 64 and completes a holding circuit for 
the previously energized magnet 57 over the foll 
lowing path: 

Positive side of source of current, conductor , 
coil of magnet 57, contact 63, pin 64, conductor 
74, terminal 36 (electro-magnet 3 was energized 
by the depression of push button 2 over a path 
which will be presently described, so armature 
34 is now in contact with terminal 36), armature 
34, and conductor 38 to negative side of source of 
current at 70. This completed circuit will, of 
course, hold the electro-magnet 57 energized in 
dependently of the push button 72 which is only 
momentarily depressed. Contacting of armature 
59 with segment 43 completes an energizing cir 
Cuit for the motor by connecting lead 67 thereof 
through the segment 43, armature 59, and switch 
'd' to the positive side of Source of current 64'. 
The motor is energized in this fashion and 

when so energized rotates the shaft 5 carrying the 
cams 39 and 40 in a clockwise direction. Arma 
ture 59, of course, remains in contact with the 
Segment 43 during this operation. The energiza 
tion of the electro-magnet 3 has, of course, 
thrown the clutch member 2 into engagement 
with the clutch member 20, so that as the motor 
rotates it drives shaft 5 through the medium of 
shaft 5 and the associated pulleys and belt con 
nection. 
As another result of the energization of elec 

tro-magnet 3 f, the circuit is broken at 37 for the 
loud Speaker 80, so that the loud speaker is 
rendered inoperative during the tuning operation. 
The motor is energized until such time as the 

Contacting portion 62 of armature 59 falls into 
the depression 44 between segments 42 and 43 
at which time these segments are electrically con 
nected by means of this contacting portion 62 
to short circuit the motor leads 66 and 6 and 
thereby the electro-magnet 3. The immediate 
result of this short circuit is to release the arma 
ture 34 which will fall back due to its being a 
Spring armature to open the clutch and thus stop 
the rotation of shaft 5 suddenly. Armature 34 
in falling back also breaks the energizing circuit 
for electro-magnet 57 at 36 which permits ar 
nature 59 to fall back and restore the circuit to 
normal with the motor deenergized due to the 
fact that positive side of battery 64' is now dis 
Connected from either lead 66 or 67. At the same 
time the falling back of armature 34 closes at 37 
the energizing circuit for the loud speaker 80 to 
cause the loud speaker to again be put in opera 
tion. w 

AS this adjustment of the turning of the shaft 
5 by stopping the carns such as 39 and 40 on a 
definite point may be made quite critical, tun 
ing to the desired station is made very accurate 
so that no further fine tuning is necessary after 
the station has been selected by the automatic 
device. 
The operation of push button 73 will, of course, 

have the same effect to energize the associated 
electro-magnet 57 and attract the associated ar 
nature 59, but, owing to the different setting of 
the cam 40 for a different wave length, the arma 
ture 59 associated with button T3 will contact as 
shown in Fig. 18 with segment 42 of cam-40. This 
will result in energization of the motor 28 by 
connecting negative battery to lead 66, so that 
in this case the motor will be rotated in a counter 
clockwise direction, and the operation repeated 
with this variation in the same manner as has 
been previously described. 
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as 39 and G by adjustment of the cams as has 
been hereinbefore described. It is, of course, possible to change the wave length which any cam 
will cause to be selected, so that the entire range 
of stations or any individual station may be re 
moved from the automatic selecting device and 
replaced with any other station desired. This 
may be done without the aid of an expert or 
without changing any of the connections of the 
apparatus. 
Now to adjust any cam Elember so as to set it 

for a different station the switch 'a' which is 
normally closed is used. Eine auton ; 2 corré. 
sponding to the station to e canged is pressed. 
"is operates the selecting recianism to ring 
the can corresponding to that out.ca is to posi 
tion to bring part S2 into gap A. Switch 'a' 
located on the panel is their opened and button 
2 is again depressed. This energizes coil 5, 
and attracts arm 59. Coil 3 is iocked energized 
in a novel Inanner. The attraction of a nature 
59 is to gap 34 causes it to contact with the end 
of the core of Einagnet 5. The energizing circuit 
for this in 2gnet inay then be traced over the 
following path: positive lead 7, coil of magnet, 
contact 63, pin S4, core of magnet, armature 59, 
can 39, leads 66 and 3 of motor 23, winding of 
motor 23, and lead 65 to negative attery at 9. 
Leads 35 and 6 of the motor field being short 
circuited by cam 39, the motor remains station 
ary and magnet, 3 is not energized. 
The nanual tuning knob 6 can now be turned 

and part. 52 Will hold cam 39 against rotation 
while the shaft is turning. The shaft 5 is 
turned in this fashion until the desired station 
or wave length is tuned in. When this is accom 
plished, switch “a” is moved to its original posi 
tion which deenergizes coil 5, and restores the 
system to normal ready to use. In this fashion 
the wavelength for all of the push buttons and 
their aSSociated cans may be varied at Will with 
out the necessity of getting inside the selector or 
Imanually holding anything. 
The electrical characteristics of this system 

are such that it is practically fool proof. For 
instance, if two buttons such as 72 and 3 are 
depressed at the same time, no harm can result. 
If their corresponding arms 59 are opposite on 
cam sections 42, the shaft will be turned until 
the first gap 44 of the two is reached when the 
motor will be deemergized; and, if one arm is 
opposite section 42 and the other opposite 43, 
then nothing Will happen. When both buttons are 
depressed, as the motor leads 66 and 67 will be. 
connected to each other thru arms 59 and con 
ductor 68. 

70 
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Keys 72 and 73 may be located at any desired 
point, either at the receiving set or remote there 
from. I also provide means whereby duplicate 
Sets of such keys may be arranged at different 
points So that the control of station selection 
may be had at Several points remote from or at 
the receiving apparatus. The wiring diagram 
by means of which this is accomplished is, of 
course, the same as shown in Fig. 18 with the 
exception that instead of a single button 72 par 
allel leads may be run to additional buttons such 
as indicated at 72' in Fig. 18 so that the circuit 
energizing the electro-magnets 57 may be com 
pleted at any point where a button such as 72 
or 72' is located. It is to be understood, of 
course, that there are as many buttons provided 
at each point as there are stations to be selected. 

2,214,068 
In this manner, it is possible to select as many 

stations as there are provided can nenbers such 
The arrangement of this duplication of select 

ing buttons is illustrated in Figs. 9 to 15 and will 
now be described. 

In Fig. 14, there is shown the front panel 7 
of a radio receiving apparatus having thereon 
a button panel as indicated at 83, this panel 7, 
of course, having the tuning handle 6 thereon 
for tuning independently of the automatic wave 
Selecting device and having an aperture as at 
84 through which the dial or drum 8 is visible. 
A suitable volume control knob is indicated at 
85 which knob will also be described in connec 
tion with the volume control. The panel 33 is 

O 

shown in vertical section in the end view, Fig. 9, 
and the rear view, Fig. 11, while Fig. 10 is a hori 
Zontai section thereof. 
Tie construction of this panel is as follows: 
Mounted on the tack of the panel 7 are a 

glurality of insulating frame members 86, 87, 
and 3, grounded aluminum bracket 88, the men 
bers 88 and 8 having thereon vertical rows of 
terminal screws such as 39 and 90 which ter 
final Screws extend through and have a free 
end spaced from the front panel 83. 
In ember 88 there are provided a plurality of 
Spring piates 9 which are connected at their 
center as indicated at 92 to one side of the 
Source of current as for instance to the side O 
as indicated in Fig. 18. The panel 83 is, of course, 
of conducting material. The spring plates 9 are 
apertured to receive clips 93 which are adapted 
to Snap in and out of an aperture readily by 
Fileans of the spring fingers 94 and 95 thereon 
and the clips 33 carry suitable indicating plates 
36 preferably of insulating material and prefer 
ably transiucent which plates carry thereon the 
call letters of the station which is to be selected 
by the depression of the spring plate associated 
therewith to contact with the associated terminal 
89 or 90. A suitable lamp as indicated at 97 in 
Fig. 2 and Fig. 9 is used to illuminate the case 
at the receiving apparatus. For a duplicate set 
of keys reference is made to the control box 
shown at 98 in Fig. 15 which has mounted there 
in in the same manner as the mounting on panel 
33 a duplicate series of keys or buttons such as 
shown at 93, the wiring connections being made 
through the cable 99 from this key box 98. Cable 
99 may be run from a set to any point desired 
as for instance to any other room in a house, and 
the control box 98 being small may be located on 
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a table or desk or chair or placed upon a flexible 
cable such as 99 so as to be moved about from 
place to place. The practice of having a central 
radio receiving set and loud speakers throughout 
the house is becoming very common, and, by the 
provision of a control box such as 98 in each 
room where a loud speaker is placed, it is possible 
to have remote control of the station to be broad 
cast at any place where the loud speaker is 
to be located. 

In order to make an apparatus of this kind 
convenient to the user; it is necessary to also 
provide in conjunction with the remote control 
apparatus a means for not only turning the set 
off and on from the remote point, but also con 
trolling the volume of sound obtained from the 
Set. I have provided a simple device whereby this 
may be accomplished with a small amount of 
equipment at the receiving apparatus and the 
addition of the volume control dial and shut off 
button at each control point. 

In Figs. 5, 7, and 8 of the drawings the neces 
Sary equipment at the receiving apparatus is 
shown and in Figs. 19 and 20 the wiring connec 
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tions for turning the set on or of the controlling 
the volume are shown. 

In regard to the volume control, referring now 
to Fig. 20, I provide means whereby suitable re 
sistance such as f00 and of located one at each 
control point and are so connected that they 
may be shunted across a secondary 102 of one 
of the stages as indicated at 03 in the audio fre 
quency amplification in the receiving apparatus 
in this way to control the amount of amplification 
which will be made of the signals received. These 
resistors 09 and foll may, of course, be inserted 
in other points of the circuit for volume control 
"Wherever desired, this instance merely being given 
as an example of how volume control may be 
connected to the receiving apparatus. In Fig. 20 
the movable contacts 04 and 05 of resistances 
00 and Of are connected in parallel by means 

of lead 06 to one terminal of the secondary 02. 
The other terminal of the secondary 02 is con 
nected by means of a lead O7 to an armature 
08 which armature is controlled by a pair of 

electro-magnets O9 and ?o so that when mag 
net 109 for instance is energized armature fe8 
will be moved into contact with spring contact 
Aff, and, when magnet, O is energized, arma 
ture 108 will be disconnected from spring con 
tact and connected to spring contact 2, 
these contacts if and 2 being connected to 
one terminal of the resistances 00 and flof, re 
spectively. 
Now by turning the volume control knob 85 at 

the receiving apparatus or 85 at the remote con 
trol point into One limiting position, that is to 
the position where the secondary 02 is com 
pletely short circuited or giving a condition cor 
responding to no volume emanating from the re 
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ceiving apparatus, an insulated member 3 car 
ried by the shaft of the control knob is brought 
into position to press a spring contact 4 into 
engagement with contact 5 which is connected 
to one terminal of the source of current 64'. 
When this occurs, magnet 09 is energized over 
a path extending from the positive side of a source 
of current through the coil of magnet 09 back 
through contacts and 5 to the negative side 
of the source of current. This results in moving 
armature 08 into engagement with spring con 
tact which connects resistor OO into circuit 
parallel with secondary 02 and disconnects re 
sistor of from the secondary by breaking con 
tact between the armature fo8 and spring con 
tact f2. Spring contacts if f and f2 as shown 
in Figs. 7 and 8 Overlap so that the armature 
08 can never be out of contact with both of 
them at the same time so that either resistor O. 
or 00 is shunted across the secondary 02 at 
all times. As shown in Figs. 16 and 17, the ele 
ments 3 and 4 consist of can portions mount 
ed upon the rotating element 04 of the resistors 
in such position as to move the element 4 up 
wardly to contact with the element 5 when the 
movable member 04 reaches its limiting posi 
tion in one direction. 

In addition to the volume control just de 
scribed, the volume control knobs BS and 85’ have 
centrally mounted therein pins 6 and 6' 
which may be depressed to shut of the receiving 
apparatus whenever it is desired. The mecha 
nism by which this is accomplished is shown 
more clearly in Fig. 16 wherein the pin is is 
shown as mounted on a contact making pin 
which pin is adapted when depressed to make 
contact with the stationary contact 8 and come 

y 

5 
plete a circuit for opening a switch to cut of the 
supply of energy to the receiving apparatus. 

In Fig. 9 the wiring diagram for this connec 
tion is shown, the contacts T and 8 being 
shown in duplicate, that is, one for the volume 
control at the receiving apparatus and one for 

... the volume control in the control box 98. The 
power line is shown at 9 as being connected to 
the flaments of tubes 20 of the receiving ap 
paratus and passing therethrough to contact 2 O 
which is adapted to be connected by a bridging . 
element 22 to a second spring contact 23 to 
complete circuit over a conductor 24 to the 
other side of the source of current Supply for the 
tubes. The bridging contact 122 is carried on a 
pivoted shsft 25 as shown in Figs. 12,13, and 19 
which shaft carries the ratchet wheel 26. 
Now in order to operate this ratchet wheel 

there is provided a step down transformer Con 
sisting of a primary 2 and a secondary 28 con 
nected across the source of current supply for 
the receiving apparatus, the secondary being 
connected through contacts 7 and 8 to the 
winding 29 of a solenoid having a movable core 
f30. This core is spring retracted as by means of 

5 

20 

25 
the spring 8 so that its normal position is that . 
shown in Fig. 12. Movable core 30 carries an 
arm 32 which has a spring finger 33 thereon 
engaging with the teeth of the ratchet wheel f26. 
Thus it will be seen that every time a button f 5 
or is is depressed it closes one pair of the con 
tacts or 8 to energize coil 29 which at 
tracts the core 30 and causes the spring finger 
38 to move the ratchet wheel and the associated 
bridging contact one step in a clockwise direc 
tion. In this way the bridging contact can be 
moved into and out of position engaging with 
the contacts 2 f and 23 to make and break the 
circuit which energizes the receiving apparatus. 
With the above mechanism it is therefore poS 

sible to tune the receiving apparatus from a re 
mote point so as to cause it to automatically Se 
lect any one of a plurality of stations which are 
represented on the control panel and also to 
turn the set on or off from any one of a plurality 
of points and control the volume of the set from 
such points. All this is done with a minimum 
amount of equipment in the remote control box 
which can be made very small, its dimensions in 
fact being substantially those of the drawing in 
Fig. 15 so that this remote control box or a plu 
rality of them may be placed at various places 
throughout a home. 
A distinctly advantageous feature of this sys 

tem lies in the fact that during the automatic 
tuning the speaker is shut off so that no unpleas 
ant howls or noises are produced by tuning while 
the speaker is on. Where a plurality of speakers 
are used, it is obvious, of course, that the same 
apparatus which shifts control of the volume 
from one of the volume control elements to the 
other may also shift the speaker circuit connec 
tions from one speaker to another at the same 
time. This control in no way interferes with the 
manual tuning of the Set, and its Operation of 
the usual manner, and its size is such that it may 
be placed between the front panel of the set 
and the operating elements thereof with the use 
of very little additional space. The motor which 
operates the automatic tuning. device being al 
ways disconnected while the speaker is on cre 
ates no objectionable static or noises in the re 
ceiving apparatus. 

Having thus described my invention what I 
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3. 
claim as new and desire to Secure by Letters Paa 
ent is: 

... in a radio tuier, a rotary tuning shaft, in 
Sulating means on said shaft, a selector unit slap 
ported oy Said insulating means comprising a 
pair of complementary conducting segments pro 
vided with locking means arranged in a prede 
termined radial position, contact means for en 
gagement with a segment to cause rotary yove 
ment of the shaft, with said contact means act 
ing to engage said locking means to stop the shaft, 
and the selector unit, 

2. A control System for a radio receive: ir 
cluding a driving Zoo, a, selector us it coaxis 
ing a pair of separated members, contaci heans 
for engaging one of Said ineries to cause reta 
tion by said driving notor in one directio. Gil Ee 
other depending upon he inemier engaged, S3cs. 
rotation continuing to & predeter:3:26c. &. g. a 
position of Said selector uri; &c. 23:S3 gg.: 302. 
tact neans to engage both raenoes sir2:38&Yae 
Olisly to Sto: Slick, Yoitation, as saicia pedetex 
3ained goint. 

3. In 8, 23igg device £c: a radio Set, 
t?'Ole connected to & Lining ska, 8.Ec. 
ing spaced conductos's Saovale &erezii). 32c, &, 
g: "Elity of goratact, 2.33 as is 3:3c. 332:3:33 
relative to the coiaductors, alectric gi:32.ÉS Goss 

3Onductor's orianizaga, reassis, 72.35 els 
contact rein 382's Ray ca 3: 
28SS to Sirailtanec,337 
(circlis. 

4. A turning device ior a 
ing in conjoignation 2, gotia, 
23i' of Spaced conductors on 
and rotatable theretitih, Sai 
3a5.7iiag 2,570 saced agari te :4 
Said CO3)ductors gositioned with 
another in a mannex to provide a, 
iO3). Of One adjacent 2 terrin. 
Other, contact raeans for engaging a co, 
to C2 Se rotation of saici is 
(oridge Said adjacent, terraiza, 3 & 3. 
(lete Tained angular gosition of said sixa?, 
SiOQing rotation of said sihai. 

5. Control apparatus for an adjustable device, 
said aparatus including 2, shaft connected with 
Said adjustaole device for rowing the atter, g, 
2'otor Cin said shaft includings, pair of conducting 
Segments insulated frcial one another, each seg, 
meni having a ternainal portion in a corresponsis 
ing position thereon, power means for driving 
Said shaft, and means for disconizing the ciriy. 
ing of Said shaft, including a contact member 
for uridging said terminal portions. 

6. Control apparatus for an adjustable device, 
Said apparatus including a shaft connected with 
Said adjustable device for moving the latter, a 
pair of Spaced members on said shaft, each hav. 

s: 

ing a terminal portion thereon correspondingly 
positioned with respect to one another and in 
Sulated from one another, power means for diriy 
ing said shaft, an electrica circuit including 
Said power means and said terminal portions, and 
contact means for bridging said terminal portions 
and acting to stop the movement of said shaft. 

7. Control apparatus for a radio receiver com 
prising a cam unit mounted on a rotary tuning 
shaft, said unit having a peripheral recess there 
in and comprising a pair of conducting seg 
ments Spaced apart at said recess, a shiftable 
Spring contact arm having a projection adapted 
to enter said recess when said unit is in a pre 
determined broadcast station setting, means for 

2,234,068 
actuating said spring arm to cause the projec 
tion to press against a conducting segment to 
complete an electric circuit causing said shaft 
to rotate and retain said arm in engagement 
therewith until said projection is in registry 5 
With Said recess, with the spring pressure be 
tween the retained spring arm and cam unit 
causing Said projection to spring into said recess 
whereby to simultaneously engage each conduct 
ing Segment mechanically and electrically to stop 
tie rotation of said shaft. 

3. & tuning system for a radio receiver includ 
ing a rotary shaft, a reversible motor for driving 
SEid Shaft, a control unit on said shaft and nor 
naily rotatable therewith, said control unit in 
cluding a pair of Separated conducting seg 
322nts, a contact for engaging one segment ur the 
Other to complete a circuit through the engaged 
Segment for causing rotation of the notor in one 

2ction or the other depending upon the Seg 
ment engaged said rotation continuing to a pre 
determined point to permit said contact to en 
gage both segments to fortin a shot; circult to 
render the notor inoperative to rotate tie shaft. 

9. In 3, contioi fo!' a radio receiver, 3, ...iii.; 
233) leaser, a reversible notor to rotate Sai 
iseases, a station selecting member rotata), 
Said condense including a pair of 3 
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Of 32, 
33; Enrough that segment, the Segi, ie: 
governiag the direction of rotation of . 

Sid Segment rotatace to sig 
3 y Tith the or's 'Sharehy £2. 
gages iota segments simulta2-eous 
2,3-ti singxt-circuit the circuits in rol...g. 22.3.17. 
32n, to stop the notoi". 

23. In a selective tuning device for 3. 
22,515, a rotSysinaii, a pair of condit:3 

Anea's DX said shaft, is lated from on 
aid instiliated front said shaft, eleciical 
railiesi Owyer means for driving said sh: 
Tise C cointerciockwise, contact, nealis i? 
gage:Cera, with One segment or the other 5) : 
iliate the power means to cause rotatioi. Cf. S 
sihaft, clockwise or counterclockwise dependi 
p332 the segment engaged, each oi saic. Seg. 

Eents having a terminal portion at each encl. t. 
provide a terminal portion of One Segmen; aii 
cent s, terminal portion of the other, and ine 
responsiye to the simultaneous engagement ci 
SW) adjacent terminal portions by Said contact 
aeans to cause the stopping of said rotary shaft. 

il. In a tuning system for radio receiving tie 
Vices, a tuning device, a rotary shaft for Oper 
atting said tuning device, a reversible motor for 
driving said shaft, and control means for moving 
said tuning device to a predetermined point and 
stopping it there comprising a pair of comple 
nentary conducting segments encircling said 
shaft each connected to the energizing circuit of 
the motor so that completion of the moto cir 
cuit through one segment causes rotation in one 
direction, and completion of the motor circuit 
through the other segment causes rotation in the 
other direction, control means including a con 
tact element cooperating with said segments to 
energize said motor and turn the shaft to bring 
the contact element into engagement with both 
Said segments, and means rendered operative 
by the connection of both said segments to de 
energize said motor and stop said shaft. 

12. In a tuning system for radio receiving sys- 75. 
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tems, a tuning device, power means to actuate 
Said tuning device, individual selecting means 
for different settings of said tuning device oper 
able to cause said power means to actuate the 
tuning device and adjust it to the Selected Set 
ting, said individual selecting means each includ 
ing a member connected to said tuning device for 
moving it, a pair of complementary conducting 
segments movable by said member, a contact ele 
ment normally out of contact with either seg 
ment, control means for causing said contact to 
engage one of Said segments, a clutch device ac 
tuated by engagement of one segment with said 
contact element to cause movement of said mem 
ber by said power means to bring the contact 
element to a point where it contacts both of said 
Segments, and connections from the contact ele 
ment and Said segments to the clutch device re 
leasing the clutch device when the contact ele 
ment engages both segments. 

13. In a control for a radio receiver driving 
means therefor, a rotary shaft, a station select 
ing member on said shaft rotatable by said driv 
ing means, said member including a pair of con 
ducting segments spaced circumferentially to 
form a gap, means for selectively connecting said 
driving means to said rotary shaft, a brush adapt 
ed to engage One of Said segments to complete a 
circuit for energizing said connecting means to 
connect said shaft and driving means to cause 
rotation of said station selecting member, an elec 
tro-magnet for attracting said brush to said seg 
ment, depressible switch means momentarily de 
pressible to complete a circuit through said elec 
tromagnet to energize the same, and means for 
holding said brush in engagement with said con 

, ducting segment for a predetermined rotary in 
terval of travel after release of said depressible 
switch means. • 

14. In the device of claim 13, said brush in 
cluding a supplemental contact portion movable 
therewith and in electrical connection therewith, 
with said holding means for said brush including 
a circuit having said Supplemental contact por 
tion therein and a stationary contact in electrical 
connection with said electro-magnet for electrical 
engagement with said Supplemental contact por 

15. Control apparatus for an adjustable de 
vice, said apparatus including a shaft connected 
with said adjustable device for moving the atter, 
a plurality of rotors on said shaft, each includ 
ing a pair of complementary conducting segments 
insulated from one another, insulating means for 
mounting said rotors on said shaft and insulat 
ing them therefrom, each of said segments hav 
ing a lateral flange over a portion of the periph 
ery thereof and a terminal portion at each end 
of Said fange with said segments positioned in 
a manner to provide a terminal portion on the 
flange of one segment adjacent a terminal por 
tion on the other segment, power means for driv 
ing said shaft, and contact means for bridging 
a pair of adjacent corresponding terminal por 
tions. . 

16. A control device for controllable apparatus 
including a rotary shaft, and a selector unit on 
said shaft acting to control the rotation of said 
shaft, said unit comprising a pair of conducting 
Segments insulated from one another, with each 
Segment comprising a disc-like body portion and 
a peripheral lateral flange extending over less 
than 180 of the periphery of the body portion, 
each flange formed to provide a shoulder at each 
end thereof with said segments positioned with 

respect to one another so that the flanges are 
substantially coextensive and adjacent shoulders 
of the flanges are separated to define a gap there 
between, contact means for Said selector unit 
acting to complete an actuating circuit for Said 
rotary shaft and the unit thereon, said contact 
means having a substantially wedge-shaped pro 
jection thereon for initially engaging a conduct 
ing Segment to cause rotation thereof to a point 
at which said projection enters one of said gaps 
for electrica engagement of each segment and 
nechanical locking of the selector unit. 

17. In a controi device for controllable appara 
tuS, a rotary shaft, electrically controlled power 
means for driving said shaft, a selector unit or 
said shaft for controlling the rotary movement 
thereof, said selector unit comprising a pair of 
adjacent conducting segments insulated from 
One another and each having an engaging edge 
over less than 180° of the outside thereof, with 
Said Segments having a gap common to adja 
cent ends of the engaging edges, a movable ele 
ment for contact with an engaging edge for ac 
tuation of the power means to rotate said shaft, 
and means responsive to the simultaneous con 
tact of said movable element with two engaging 
edges at a gap to stop said shaft. 

18. An arrangement for controlling the angular 
movement of a shaft including driving means for 
the shaft, control units on said shaft acting to 
Stop the angular movement of the shaft at a pre 
determined point, each of Said control units in 
cluding a pair of complementary segments with 
an engaging edge approximately 180° in length 
On each segment, and said engaging edges op 
positely disposed and formed in a manner to pro 
vide a recess common to contiguous ends of said 
engaging edges, a contact element for engage 
Finent with an engaging edge of a control unit seg 
ment to close an electric circuit actuating said 
driving means, with said contact element adapt 
ed to enter said recess of said control unit to 
render Said driving means inoperative to move 
Said shaft. 

i9. A control system for a radio receiver in 
cluding a driving motor, a rotary shaft driven by 
Said motor, a Selector unit on said shaft compris 
ing a pair of complementary conducting mem 
bers each having an engaging surface over ap 
proximately one-half the edge portion thereof 
With Said engaging surfaces oppositely disposed 
With respect to one another and of such shape 
as to provide a recess at adjacent ends of the op 
positely disposed surfaces, a contact element 
having a Wedge-shaped projection upon one end 
thereof for engaging one surface or the other 
to energize the motor to cause rotation of said 
Selector unit to a point at which said wedge 
shaped projection enters said recess to elec 
trically connect said conducting members to stop 
said notor &nd mechanically stop rotation of 
Said Selector it. 

20. An arraingement for controlling the an 
gular movement of a shaft comprising means for 
angularly moving said shaft, a member arranged 
for movement with said shaft, an element piv 
otally mounted for movement away from said 
member and for movement into engagement with 
Said member to stop said shaft at a predetermined 
point, a manually operable switch, operating 
means controlled by said switch for moving said 
element into engagement with said member, and 
a normally. Open switch adapted to be closed 
upon the Operation of Said operating means to 
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maintain the latter in its operated position fol- is 
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i.i. 
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s 3. 
OWing the Release of Said manually operable 
SWitch. 
2. An arrangement or controlling the angular 

movement of a shaft congrising driving means 
for angularly moving the shaft, nowable means 
acting to stop the 2S2Oveilent of the shaft at a 
predeternized point, an electro-magnet for oper 
ating Said novable nea, as to stopping position, 
and circuit means including a nanaily operable 
Switch for initially rendering said driving means 
and electro-magnet, operative, said circuit, means 
including electrical means acting when said 
electro-magnet is "endered operative to graintain 
S&id driving Aileans aXad eiectro-Laagnet operatiye 

poia the release 
SWitca. 

22. An aiza, ge:Rent, 3G coatrolling the anguda.' 
Loverneat of g, slag, congprising means for 
& Agilai'iy Saoying SEid Shaft, 8, Enenber arranged 
Sor Rovenaert. With said shaft, an element, pity. 
otally mounted for moves inent away from said 
Ener nipeg and foi Kovemein, i:2to engagement with 
Sail rein&r to stop s2.id shaft at a predeter 
Rained goint, Operating near as for moving Sait 
eieraart into engagement, with said aernicer, 5.3a 
operating circuit for said Siases.Its, a glish-Litora 
Switch for coati'olling the operation of said ogear. 
ating circuit and 8, formally open switch cor 
Ilected in Qal'aiei via scid gush-outton Stitcin 
S.2d ai'i'aiged to 3 closed upon the opez'ssion of 
said operating means whereiy it Yill saintain 

frt 

s 

C. 

O 
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322e O. Said Saggae:S to 

%he operating circuit, for SSid Operating 22ars 
Upora in a release of Said 3sh-utton Sica. 

23. In a co-axos for 2, xatio 3'eceiver, alectric 
(iiiving Xiaeans, S, s.38 on seiecting an enial rois: 

Kos"In a gag, '73 in each of 
&O Sait driving Gas SYS, 2, 3 s 2.dapted to 3raggags 

2032 plete the erasergizing 
(3i:'C3 it i:'O2gh E.2, SegSea, to cause arolation. 
ihei'80s, Chart:ay 33'2ssiose S55itch raea,23, 2n 
ex'gizekle agains 3,322&ad to 38 erzegzari poll 
33 Cia2a, 2.53 ageSSig Ci said Switch Chair 3 :O 
38.358 Said kiusi C engage Case of said egaliuag), 
i...g. 33gjA272S, aii. 32.2a3as for actisiiag said 
in eig2.3an ent Tikki Said co-educing segins: 
8, predet2ginined rotary interval of ravel afts: 
release of said switch meains. 
2. A contro device so: control she appara:33 

C t r S Eaciliding a rotary sh: 
ESES C. 

go. 
to 8:222'gize Said driving realins, saic circuit, ex 
tending aesi is inciu diag a contact member inay 
ing a sustantially wedge-shaped projection at 
One end, 3ra electro-magne, for attracting said 
contact member to cause the projection to engage 
the Selector roto surface, a switch for. mome 
tary closing to energize said magnet, a stationary 
contact in electrical connection with the energiz 
ing circuit fox said magnet, and a supplemental 
contact portion on said contact member acting 
upon movement of said contact member for en 
gagement With said stationary contact to main 
tain Said magne: energized after release of the 
Switch means. . 

25. A control device for controllable apparatus 
including a rotary shaft, a selector rotor on said 
shaft including a pair of conducting segments 
separated peripherally at two oppositely disposed 
points on the surface of Said rotor, driving means 
for . Said shaft, means or extending a circuit; 
through a selecto rotor segment to energize the 
civing means, said circuis, extending means in 

of Said. Anaaually operable 

3,234,038 
cluding a novable contact member, an electro 
magnet for attracting said contact member to 
cause it to engage a rotor segment, a Switch for 
momentary closing to energize said magnet, a 
stationary contact member in the energizing cir 
cuit for Said in agnet, and a supplemental contact 
portion on said movable contact member for 
engagement with said stationary contact member 
to raintai: Said magnet energized after release 
of said Switch means to continue energization of 
SSid driving means for rotation of the rotor until 
said innovable contact member engages both of 
said segments at one of said separated peripheral 
points and Simultaneously therewith acts to ren 
dez said exiving naeans inoperative. 

33. An automatic tuning system for radio re 
ceiving aggaratus including a manually operable 
tuning element, a motor for adjusting Said tuning 
aierient, selective control devices for stopping 
said tiring Steans at any one of a plurality of 
positions depending upon the control device oper 
sated, and electric means for holding any one of 
Said selective control devices While the tuning ele 
ment is manually operated whereby the position 
t; as traing eeraea, relative to the heid select 

ag. defice inay be varied at Will. 
2. An autonatic uning system for radio re 

ceiving apparatus including a manually oper 
alie i31Aing element, a motor for adjusting said 
ilaning alerient, selective control devices for stop 
ping said turning aeans at any one of a plurality 
of positions depending upon the control device 
operate, and electric 26a as for holding any one 
of Said selective cotti's Evices While the tuning 
alament is nanually operated whereby the posi 
Or of the Suining element relative to the held 

Selecting tie/ice inay be varied at will, Said hold 
233 as inciding zeals rendering said motor 

33. ... contro defice or coa'ollable apparatus, 
Saii device asyirag 2, I:235 rotatable shaft, a. 
33:33 of control rinserers frictionaily mounted on 

half, a ngr. Ray rottisible therewith but 
ld sift O list erein when held, 

ing Saidi Shaft, electrical means 
;R2 fiying reais from the 
iii.2d Osjii is of Said control 

ex3, and electrically operated means for 
oiting an one of saic conti'i I?seine's against 

3rotaicii, whereby a permi; in 32nual turning of 
Siti shaft, independantly of said held contro. 

28. I, a system of the character described, a 
control device for changing the characteristics 
of an electrical circuit, said device having a mic 
able element, a manually rotatable shaft for nov 
iing said element, a series of cam members fric 
tionally mounted on said shaft and normally ro 
tatable therewith but permitting said shaft to 
turn therein when held, a motor connected to 
said shaft, electro-magnetic means to release the 
motor from the shaft at predetermined positions 
of said can members, and electro-magnetic 
means for holding any one of said cam members 
whereby to permit manual turning of said Shaft, 
independently of said held cam member. 

30. A ladio tuning device comprising a can 
mounted on a rotary turning shaft, Said cam hav 
ing a recess in a predetermined angular position 
of 3aid can corresponding to a selected broad 
cast station, a movable member having a pro 
jection for engagement with said recess for lock 
ing said disc against rotary movement, electro 
magnetic means for drawing said projection into 
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manual means for rotating said shaft while hold 
ing said cam to change the angular relation be 
tween the cam and the shaft. 

31. In a radio tuner, a rotary tuning shaft, in 
sulating means on said shaft, a selector unit sup 
ported by said insulating means comprising a pair 
of complementary conducting segments provided 
with locking means arranged in a predetermined 
radial position, a combination contact and stop 
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ping member for selective engagement with a 
segment to cause rotation of the shaft to a point 
at which Said member engages said locking means 
to stop said shaft and unit, and means for hold 
ing the combination member engaged with said 
locking means to hold said unit stationary while 
manually rotating Said shaft. 

32. In a tuning System for a radio receiver in 
cluding in combination an electric driving motor, 
a rotor driven by said motor, said rotor including 
a. pair of complementary discs insulated from 
one another, a contact for engagement ini 
tially with One of said discs to extend a circuit 
through said disc to said motor to cause said 
motor to rotate to drive said rotor, means includi 
ing a push-button remote from said radio receiver 
for extending a circuit through said contact, with 
said rotor rotatable by said motor to an angular 
position permitting engagement of both discs 
simultaneously by said contact to form a short 
circuit across circuits including both said discs to 
cause stoppage of said rotor and render said 
motor inoperative to drive said rotor. 

33. A tuning control system for a radio re 
ceiver including in combination, an electric driv 
ing motor, a rotary selector unit including a pair 
of complementary conducting members, a mov 
able contact element, depressible means remote 
from said radio receiver to cause said contact to 
engage a conducting member upon the depressing 
of Such means to energize Said motor to rotate 
said selector unit to a predetermined position at 
which said contact element engages both discs, 
said contact element causing a short circuit across 
circuits through each of Said conducting members 
at such predetermined position to render said 
motor inoperative and stop said selector unit. 

34. A control system for controllable apparatus 
including in combination a rotary shaft, means 
for rotating said shaft, a control unit supported 
On Said shaft including a pair of spaced conduc 
tors insulated from one another and with the con 
tiguous ends of such conductors forming a recess, 
an electric circuit connected to each conductor, 
a selector member for said control unit having 
a projecting portion thereon, means to move said 
Selector member into engagement with one con 
ductor or the other of the control unit to con 
plete an electric circuit through the conductor. 
engaged to cause rotation of the rotary shaft by 
the rotating means to an angular position at 
which the projecting portion of the selector mem 
ber projects into a recess of said control unit, 
with Said projecting portion in the recess acting 
to stop the rotation of the control unit at that 
angular position. 

35. In a tuning device for a radio set, frequency 
changing means actuated by a rotary shaft, 
means for rotating Said shaft, a pair of spaced 
conductors Supported on Said shaft and movable 
thereWith having contiguous ends forming a stop 
gap, stationary contact means for electrical con 
nection with each conductor, movable contact 
means for engagement with one or the other of 
Said conductors to extend a circuit therethrough 

9 
and initiate rotation of said shaft to a point 
where said movable contact means is moved into 
a stop gap at contiguous ends of Said conductors 
to firmly seat therein and effect the stopping of 
rotation of said shaft and control unit. 

36. An arrangement for controlling the angul 
lar movement of a shaft comprising a plurality of 
control members carried on said shaft, with each 
of Said members having a periphery thereon, 
power means for driving said shaft in a clockwise 
and a counterclockwise direction, an element 
corresponding to each control member mounted 
for movement into engagement with a corre 
sponding member with the periphery of said 
member defining the limits of initial movement of 
said element, each of Said control members hav 
ing a pair of oppositely disposed recesses in the 
periphery thereof and two oppositely disposed 
peripheral portions intermediate the recesses, 
with one of said peripheral portions determining 
clockwise driving by said power means upon en 
gagement of an element therewith, and the other 
peripheral portion determining counterclockwise 
driving by Said power means upon such engage 
ment, a manually operable switch, for closing a 
circuit to initiate movement of Said shaft to a 
predetermined angular position, a circuit con 
trolled by Said Switch having means therein actu 
ated by the closing of said Switch to cause pivotal 
movement of one of Said elements until Said ele 
ment is in engagement with the periphery of the 
corresponding control member, and switch means 
in Said circuit adapted to open when said pivotal 
element drops into One of said two peripheral re 
cesses of the control member after angular move 
ment of said shaft with the pivotal element in 
engagement with such control member thereon, 
with said rotary shaft stopping upon opening of 
said Switch means. 
3. A tuning device for a radio receiver in 

cluding in combination a plurality of rotatively 
Supported control units, a double field motor for 
driving said units, each of said control units in 
cluding a pair of segmental conductors insulated 
from each other with contiguous ends of said 
conductors forming a receSS and each conductor 
electrically connected to a separate motor field 
so that both conductors are in normally open 
motor circuits, a plurality of selector contacts 
with a contact corresponding to each control unit, 
and each contact having a projection thereon, 
with said selector contacts adapted to be selec 
tively moved into engagement with a conductor of 
the control unit corresponding to the contact 
selected to close a circuit through the motor field 
connected to the conductor to cause said motor 
to rotate in a direction to move a recess in said 
control unit into registry with the projection on 
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the selected contact, with said projection being 
urged into the recess at that position to cause the 
control unit and the motor to stop. 

38. In a selective tuning device for radio ap 
paratus, movable tuning means, a pair of com 
plementary conducting segments movable with 
said tuning means with said conducting segments 
separated but having adjacent end portions, 
power means for moving said tuning means, a 
selector member being normally out of engage 
ment with either segment past which said seg 
ments move, electrical means including said seg 
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ments for causing said power means to move 
said segments in a direction to bring adjacent 
end portions of said segments beneath said se 
lector member, actuating means connected into 
said electrical, means for moving said selector 
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member into engagement with a segment, and 
means operative when said selector member is 
in Seated engagement with adjacent end portions 
of the pair of conducting segments to stop said 
conducting segments and said power means. 

39. A tuning device for a radio receiver in 
cluding in combination, a rotary shaft, a double 
field motor for driving said shaft, a plurality of 
Ontrol rotors, each having two substantially 
complementary peripheral portions together ex 
tending over substantially a 360 peripheral path, 
a pair of oppositely disposed recesses in said pe 
ripheral path, a movable selector finger for each 
rotor having an end portion adapted to engage 
a peripheral edge of one rotor portion or the 
other to determine the direction of rotation of 
the notor, magnet means for moving said finger 
into engagement with a peripheral portion, a 
nonentarily depressible switch for closing an 
energizing circuit for the magnet means, means 
for completing a motor circuit, through one field 
or the other upon said engagement, and elec 
trical holding means for maintaining said finger 
On Said peripheral edge after release of the switch 
Until the end portion of said finger is projected 
into a peripheral recess to effect stopping of said 
rotor and said notor. 

40. A tuning system for a radio receiver in 
cluding in combination, a tuning eiement, means 
for varying the tuned position of said element in 
Ciuding a rotor having a pair of conducting seg 
ments insulated from one another, a contact 
for engagement with one segment or the other 
depending upon the angular position of the rotor 
and the segment engaged determining the direc 
tion of rotation of said rotor, power means for 
rotating said rotor having electrical connection 
therewith, means for energizing said contact to 
start rotation of said rotor, with said contact 
acting to cause the stopping of the rotation of 
Said rotor when said contact engages both seg 
Inents simultaneously. 

41. In a tuning device for a radio receiver, 
a rotary shaft, a plurality of control units on said 
shaft, each unit including a pair of conducting 
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segments having their engageable edges together 
extending through substantially 360, an insulat 
ing portion between said segments, with said unit 
having a recess at each of two oppositely dis 
posed points on the periphery thereof at the in 
sulating portion, a reversible motor including a 
pair of fields for driving said rotary shaft, with 
one of said fields adapted for energization for 
clockwise rotation of the motor and the other field 
for counterclockwise, electrical connecting means 
for each of said segments to a corresponding no 
tor field, a movable contact for engagement with 
one segment or the other to complete a circuit 
through the field of the motor connected to that 
segment to cause rotation of the motor and shaft 
in a corresponding direction depending, upon 
which segment is engaged, with said unit rotat 
ing with said shaft until the end of the contact 
seats in a recess in the unit to effect stoppage 
of the notor. 

42. A control device for controllable apparatus 
including a rotary shaft, power means for rotat 
ing said shaft, a plurality of rotors on said shaft 
normally frictionally retained against rotation 
thereon, each of Said rotors having a pair of Op 
positely disposed recesses in the periphery there 
of, a plurality of selector fingers corresponding 
to Said pirality of rotors with each finger hav 
ing a projection at one end thereof, electromag 
retic means for selectively pivoting a finger into 
engagement With a corresponding rotor and main 
taining said finger in engagenhent while said rotor 
is rotated by said power means to an angular 
position with the finger projection in a peripheral 
recess of Said rotor, a switch for actuation to 
initially energize the electromagnetic means and 
acting when closed to maintain said electronag 
netic means energized to hold the finger pro 
jection in said recess and retain the rotor against 
movement while manually rotating the rotary 
shaft to change the relative angular position be 
tween said shaft and said motor, said power 
means during said manual rotation being inop 
erative to rotate the shaft. 
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