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My invention relates to new and useful im 
provements in a radio tuning device and more 
particularly to improvements on my co-pending 
application bearing Serial No. 430,926, dated Feb 
ruary 24, 1930 which has issued as Patent No. 
2,042,956, June 2, 1936. 
One of the objects of my invention is to simplify 

the construction of the means which actually 
controls the rotation of the tuning elements, 
Such as condensers. 
Another object of the invention is to provide a 

universal series type motor having two fields, 
said fields being wound in opposite directions to 
each other, whereby the energization of one fled 
to a greater extent than the other field will cause 
the motor to revolve in one direction which is re 
verse to the direction it will revolve when said 
oth field is energized to the greater extent and 
to provide a controller for said motor, which con 
troller includes a segmental ring, the several Seg 
ments being insulated from each other so that 
when a certain contact, a number of which are 
disposed around the controller, is energized, that 
field of the motor which is in direct circuit with 
the energized contact will be also energized to a 
greater extent than the opposite field and caused 
to run in a direction which will rotate the con 
troller in the proper direction to move a prede 
termined or selected point on the controller to 
Ward and to the energized contact. 
A further object of my invention is to so con 

struct the controller that when a predetermined 
or selected point on said controller reaches the 
energized contact the electrical circuit will be 
'split' and the current caused to foW equally 
through both motor fields thus bucking each 
other and stopping the motor. 

It is to be understood that, preferably, the tun 
ing device is to be used with a time controlled 
mechanism so that a radio set may be automati 
cally tuned to different pre-selected broadcasting 
wave lengths of broadcasting Stations at prede 
termined or pre-Selected times although the mo 
tor circuits can and may be closed or opened by 
manually actuating suitable handi operated 
switches connected in parallel With the Irotor 
circuit closers of the time mechanism. The mo 
tor circuits are closed and opened by the mail 
ally operated switches or the time controlled cir 
cuit closers for supplying electrical energy to or 
cutting off said energy from the motor and never 
by the contacts which engage or co-act with the 
controller. 
A still further object of the invention is to 

provide means in combination with the above 

(C. 250-20) 
mentioned structures, features, circuits and meches 
anism, for regulating the radio set during the 
tuning of the operations whereby oises inciderat 
to Said tuning operations will ce dia:Capened or en- . 
tirely eliminated from the device which trass 
lates the electrical impulses into sight waves. 
With these and other objects in view, it wi3 

become apparent from the complete description. 
of the tuner this invention consists 3 &ie details 
of construction and combination of eis2a3rts 
hereinafter set forth and tinen specifically desig 
nated by the clains. 

In order that those skilled in he at to which 
this invention appertains may understadov to 
make and use the same, I will describe its co 
struction in detail, referring by nuarinerals to the 
accompanying drawing forning a part of this ap 
plication, in which:- 

Fig. 1 is a diagrammatic view of a radio turning 
device embodying my invention. 

Fig. 2 is also a diagrammatic view illustrating 
a modified means for regulating the radio set 
during the tuning operations, parts of the time 
controlled mechanism and the controller being 
ef, out. - 

Fig. 3 is an enlarged fragmentary face view of 
the controller and one of the contacts to illus 
trate a preferred construction; and 

Fig. 4 is a section on the line 4-4 of Fig. 3. 
in carrying Out may invention as herein en 

bodied, 5 represents a time controlled mechanism 
preferably embodying the features of a clock, as 
Siaown and described in my co-spending applica 
tion above referred to and said tire controllied 
nechanism includes a face panel 5 preferably of 
insulated material and while the sate could he 
Separate and distinct frog any Cak of the radio 
set, it might be the pare thereo, or any waii of 
the cabinet. 
While it is impossible to illusitate diagrarin 

imatically the principali arrangerinent of holes in 
the face panel, it is preferred that such holes, 
three of which are designated by the in therals 
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7, 8, and 9, be arranged in a circie and spaced to 
represent certain divisions of tirie. 

It is advisable that the time controlled Kaecha 
inism be provided with a minute and an hous' had 
and that certain major divisions of time, such as 
hours, be indicated on the face parael So that the 
holes i, 8, and 9 will represent minor divisions of 
time, such as quarter-hours. . 
As the majority of all radio programs are 

changed on the quarter-hour periods, it is un 
necessary to provide means for changing the 
programs at other periods, although it will be 
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2 
obvious that any number of holes can be used 
representing 5, 10 and other minute periods of 
divisions of time, 
The timed controlled mechanism also includes 

a drum or other suitable supporting means 0 
carrying station selector rings of electrically 
conductive material, but suitably spaced apart in 
sidewise relation. The support 0 also carries 
one other ring fa similar to all the others, but is 
used as a selector for stopping the Operation of 
the radio set and will, therefore, be called a stop 
selector ring, 
Co-operating with said selector rings and dis 

posed in juxtaposition thereto and running CroSS 
wise thereof in suitably spaced relation thereto 
and spaced from each other distances correspond 
ing to the spacing of the holes in the face panel, 
are crossbars G 2, also of electrically conductive 
material, each provided at this inner end with 
contact portions or lugs 3, and by embedding ail 
of said contact portions or lugs 3 in a support fé 
of insulating naterial and leaving Only a Small 
part of each portion or lug 23 exposed, will have, 
in effect, a commutator. 

In proximity to the contact portions or lugs 3 
and running in circular parallelism thereWith, is a 
collector ring 5 insulated from the other parts 
and from which electric current is Supplied to 
the cross bars 2 through a sliding contact or 
brush. 5d., connected by a conductor BS with a 
fixed contact member , of an electric switch; 
the balance of Said Switch includes a companion 
movable contact member 8 which may be a 
spring arm, or the same may be spring oper 
ated to normally maintain the Switch open so that 
the electric circuit in which said switch is includ 
ed is a normally opened one, but is periodically 
closed as will be presently described. It night be 
well to state at this time that the switch just re 
ferred to is a part of the time controlled mech 
anism and is closed upon the movement of the 
cam wheel 9. Where the time controlled mech 
anism is constructed or arranged to place the 
radio Set in condition for progral changes from 
fifteen minutes, then said cam wheel makes a 
complete revolution in fifteen ninutes. 
The movable contact member 8 is connected 

by conductors 20, and 2, with one pole of a 
source of electrical energy 22, while the other pole 
of said source of electrical energy is connected 
by a conductor 23 with the motor 24, and for a 
purpose to be later described; and suitable re 
sistance 25 is inserted between the source of elec 
trical energy 22, and said motor 24. 
From the conductor 23, may lead a conductor 

26, to one side of a spring switch 27, which is nor 
mally closed, and from the other side of said 
spring Switch may lead a conductor 28, to the 
radio set, for supplying the necessary electrical 
current, it being understood that the conduc 
tor 2 also runs to the radio set as the other side 
of the circuit. 
The motor 23 is of the universal series type and 

includes two fields 29 and 30, one of which is 
wound in a direction opposite to the other so 
that Said motor will run in eithel' direction de 
pending upon which field is energized or depend 
ing upon which field is energized to a greater ex 
tent than the other. One field, as 29, is con 
nected by a conductor 3, with one side of the 
motor controller 32, and more particularly with 
the ring segment 33 of suitable electrical con 
ductivity while the other field 30 is connected by 
a conductor 34, with the other side of the con 
troller or more particularly the ring segment 35, 

2,108,807 
The motor controller 32 includes a web 36 of 

insulating material and on this is mounted the 
controller ring which is divided into a number of 
Segments insulated from each other at their ends 
by air gaps or non-conducting material. The 
controller ring, preferably, is divided into two 
major segments 33 and 35 and two minor seg 
ments 37 and 38, the latter being insulated from 
each other and from the major segments. Be 
tween the segment 37 and the major segment 
33, is inserted a small resistor 39 and between 
the minor segment 38 and the major segment 35, 
is inserted another small resistor 40. 
The contiguous ends of the minor segments 37 

and 38 are preferably beveled to provide a recess 
for the reception of each station selector con 
tact, , 2, 43, 44, 45, 46, and 47, any number 
of which may be used, and a stopping selector 
contact 48. Each selector contact, preferably, 
has a round, beveled or tapered nose and is ar 
ranged Or mounted for a to-and-fro movement 
relative to the controller or longitudinal move 
ment but not sidewise, and the same should be 
provided with means to normally hold it in con 
tact with the controller. For purposes of illus 
tration. I have shown means for urging the sev 
eral selector contacts towards the controller con 
ductors wherein each contact, as 4 f, is fixed to 
One end of a U-shaped spring 65, the latter hav 
ing its other end anchored by a screw 66 or equiv 
alent means to a support 67. The several selector 
contacts 4 to 4 inclusive, are disposed about the 
controller in proper relation for tuning in the 
radio set to radio broadcasting waves correspond 
ing to the broadcasting stations which the sev 
eral Selector contacts represent, while the se 
lector contact 48 is positioned to cause a certain 
movement which will operate the spring switch 
27 to shut of the radio set, 
Each selector contact 4f to 48 inclusive, is con 

nected by a conductor 49 with one part of a manu 
ally operated Switch, while the other part of each 
Switch is connected by a conductor 5, with the 
conductor 2, which in turn is connected with 
one pole of the source of electrical energy 22, and 
the conductors 49 in turn are connected by con 
ductorS 52 with the selector rings if and a of 
the time controller mechanism. In other words, 
all of the selector rings ff, and if a., and all of the 
manually operated switches 50 are connected in 
parallel with the selector contacts 4 to 48 in 
clusive. 
A finger 53 is provided on the motor control for 

controlling the spring switch 27, more particu 
larly for opening said switch when the controller 
is moved to one extreme position and permitting 
Said Switch to close when withdrawn therefrom, 
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and said finger 53 is preferably diametrically op 
posite the recess formed between the contigu 
ous ends of the minor controller ring segments 
3 and 38. 

In order to partially complete any predeter 
mined or pre-selected circuit, a number of tun 
ing plugs or keys of various lengths are provided 
and three of these are shown and represented by 
the numerals 54, 55 and 56. The number of tun 
ing plugs or keys of any one length will be deter 
mined by the number of times it may be desired 
to retune in particular stations after another 
or other stations have been tuned in and the 
number of hours that the set is to be pre-regul 
lated. 
The motor controller is mounted upon the tun 

ing shaft 57 of the radio set, as for instance, the 
shaft on which the tuning condensers are mount 
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2,108,607 
ed and the motor 24 is connected with said tun 
ing shaft 57 in any suitable manner but prefer 
ably through a train of gears to provide an eff 
cient, effective or desirable movement of the tun 
ing shaft relative to the motor and also a fric 
tion clutch is, preferably, provided between the 
tuning shaft and motor, in order that the radio 
set may be tuned by hand without turning the 
notor. 
Assuming that the radio set was first tuned 

to a broadcasting Wave length represented by the 
selector contact 42, due to the positioning of the 
Selector plug or key 54, and a person desired 
to have the radio set automatically tuned to the 
station represented by the selector contact 44, 
it will be noted that the plug or key 55 is inserted 
to make contact between one of the cross bars 
2 and the station selector ring , which is con 
nected by one of the conductors 52, with one of 
the conductors 49, leading to the selector contact 
44 and said selector contact 44 being in a posi 
tion relative to the contact 42, the same as one of 
the contacts at the right hand side of the con 
tact 44, said contact 4 will be energized when 
the brush 5a is in contact with the lug of the 
cross bars 2, which is engaged by the key 55 
and when the switch including the contacts 7 
and 8, is closed by the cam wheel 9, a circuit 
will then be completed between the major seg 
ment 35, conductor 34, motor field 30, resistor 
25, and conductor 23, so that said motor will 
revolve in the proper direction to move the tun 
ing shaft 5 and with it the controller 32, until 
the gap or recess between the minor segments 
37 and 38 reaches the contact 44, at which time 
the circuit will be 'split' and will include both 
major segments of the controller and both motor 
fields and said fields will buck each other and 
cause the motor and associate parts to stop. 
Shortly thereafter, the switch which includes the 
elements f and 8, will be opened to shut off the 
electrical energy. 
As the switch 50 is in parallel with the selecto 

rings the same result can be accomplished by 
closing that Switch 50, which is connected with 
the selector contact 44. 
As soon as the electric current is shunted or 

directed through the motor and its controller, 
the resistor 25, will cut down the current flowing 
to the radio set thereby dampening the sound 
output so that any noises incident to the opera 
tion of the motor and other movable parts, will 
be reduced to such an extent as not to be annoy 
ing to listeners. 
As no plugs or keys are inserted in the time 

controller mechanism for engagement with the 
next two cross bars 2, the station which is tuned 
in, due to insertion of the key 55, the same broad 
casting station will be heard for three periods 
of fifteen minutes, at which time the brush 5a 
will have moved to the lug. 3 of the cross mem 
ber 2, with which key 56 is in engagement and 
as Said key 56 is also in engagement with the 
selector ring fla, when the switch including the 
parts, 7 and 8 is closed, then a circuit will be 
completed from the Source of electrical energy 
22, through conductor 2, conductor 2C. contact 
points f8 and 7, conductor 6, collector 15, brush 
5a, one of the lugs, 3, one of the cross bars 2, 
key 56, ring lia, one of the conductors 52, one of 
the conductors 49 to selector contact 48 and 
thence through the major segment 35, conduc 
tor 34, motor field 30, resistor 25, conductor 23 
and back to the source of electrical energy 22. 
The motor field 30 being energized to a greater 

3 
extent than the motor field 29 because of the re 
sistors 39 and 40, the motor will operate in that 
direction which will move the controller to carry 
the gap or recess between the minor segment 37 
and 38 toward and to the selector contact 48, at 
which time the electrical energy will evenly pass 
through both motor fields and stop the controller. 
This movement of the controller will carry the 
finger 53 into contact with the movable member 
of the spring switch 27 and open the latter so 
as to shut off the radio set. Shortly thereafter 
the cam 9 will permit the switch including parts 

and 8, to open the circuit through the motor. 
Whenever another circuit is completed by the 

insertion of a selector key or plug at a proper 
place and the brush 5a reaches a proper location 
and the switch operated by the cam 9 is closed, 
the controller will be moved by the motor to 
withdraw the finger 53 from the switch 27, so 
that the latter will be closed and the set will be 
turned on and ready for operation as soon as 
the predetermined or preselected station has been 
tuned in and the circuit through the motor 
opened. 

It should now be noted that the Switch which 
is operated by the cam 9 must be so timed as 
to remain closed during the time necessary to 
move the controller approximately 180°. 

In Fig. 2, I have illustrated an arrangement for 
regulating the radio set as a substitute for the 
resistor 25, in which case an electromagnet 58 
is inserted at Some suitable point in the motor 
circuit to attract an armature 59, which acts 
as the bridging element of a switch and is oper 
ated in One direction by a spring 69 or its equiva 
lent, to move the armature into contact with con 
tact points 6 and 62, on which conductors 63 lead 
to a Suitable part of the radio set. These conduc 
tors may lead to the device which translates the 
electrical energy into sound waves, or they may 
lead to the current Supply, to the antenna, or 
Some other part of the radio Set, which will tem 
porarily shut off the broadcasting during the 
tuning operations, in order that all sounds inci 
dent to the tuning operations will be eliminated. 
Of course I do not wish to be limited to the 

exact details of construction herein shown, as 
these may be varied within the limits of the 
appended claims without departing from the 
Spirit of my invention. 

Having thus fully described my invention, what 
I claim as new and useful is:- 

1. The combination with a tuning shaft of a 
radio receiving set; of a controller fixed on said 
tuning shaft and having opposed segmental con 
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ductors insulated from one another with the ends 
in close proximity to each other to provide a re 
cess; a plurality of selector contacts capable of 
bridging the contiguous ends of said segmental 
conductors and disposed in predetermined spaced 
relation about said conductors to control the 
positions of the tuning shaft; resistors inserted 
between certain of the segmental conductors at 
each side of the recess; a motor having opposite 
ly wound fields, with each field electrically joined 
with a separate one of the segmental conductors 
and at opposite sides of the resistors; Said motor 
being connected with the tuning shaft to rotate 
the latter in either direction depending upon the 
greater energization of one field over the other; 
two sets of normally open circuits in parallel with 
each other and connected to the selector contacts; 
time controlled means whereby said circuits may 
be closed at predetermined Settings of the time 
controlled mechanism and manually operated 
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means whereby said circuits may be closed inde 
pendently of the time controlled mechanism. 

2. In the structure set forth in claim 1, in com 
bination with means to reduce the sound output 
from the receiving set, a normally closed spring 
actuated switch in the electrical supply circuit 
of the radio set and means carried by the con 
troller to open said switch when the tuning shaft 
is turned to one extreme position. 

3. A radio tuning device consisting of the tun 
ing shaft of a radio receiving set, a motor hav 
ing oppositely wound fields and connected to said 
tuning shaft to rotate the latter, a controller fixed 
on the tuning shaft and including a pair of Seg 
mental conductors insulated from each other and 
each electrically joined to a separate motor field 
so that both are in a normally open motor cir 
cuit and continuous ends of said conductors form 
ing a recess, and a plurality of beveled nose mov: 
able selector contacts to close the motor circuit 
at any one of a number of points about the 
tuning shaft to energize one motor field to cause 
said motor to revolve in a direction to move the . 
recess in the controller to the beveled nose Se 
lector contact in the closed circuit, and means 
to project said selector contact into the recess 
to make contact with both of the segmental con 
ductors thereby balancing the current through 
both motor fields to stop the motor. 

4. The structure set forth in claim 3 in com 
bination with means to reduce the sound output 
of the radio set during tuning operations and 
means on the controller to open a normally closed 
spring switch within the supply circuit of the 
radio set. 

5. In a device of the kind described, a radio 
receiving set including a tuning shaft, a double 
field motor, a controller therefor driven by Said 
motor and including a rotary member mounted 
upon the tuning shaft of the radio receiving set, 
spaced conductors on said rotary member and 
each of said segments connected with a separate 
field of the motor, a plurality of electrical con 
tacts located in fixed positions about the rotary 
member and each contact adapted to bridge the 
space between the conductors to simultaneously 
complete the two field circuits through the mo 
tor, a secondary electrical circuit providing the 
power for the radio set, said circuit including a 
normally closed spring actuated switch, and 
means on the rotary member of the controller 
to open said switch when a certain one of Said 
plurality of electrical circuits is completed and 
said switch being permitted to close at the time 
of the first tuning operation after the Switch has 
been opened. w 

6. In a device of the kind described, a controller 
for mounting upon and rotation with a tuning 
shaft of a radio receiving set and including Seg 
mental conductors, the contiguous ends of which 
are insulated from each other, said contiguous 
ends constructed to provide a recess, a double 
field motor, contact members to be selectively 
electrically activated and each having a beveled 
nose, and means to urge said contacts towards 
the peripheries of the conductors SO as to Suc 
cessively enter the recess to centralize the con 
troller relative to the activated contact member 
and simultaneously engage the contiguous ends 
of said conductors for completing the two field 
circuits through said motor at the same time. 

7. The combination with a radio receiving Set 
including a tuning shaft, of a double field motor, 
a controller therefor driven by said motor and 
including a rotary member mounted upon the whereby said contact members will be consecu- 75 
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shaft of the radio receiving set, segmental con 
ductors on said rotary member with a recess be 
tween them and each of said segments connected 
with a separate field of the motor, a plurality of 
electrical contacts located in fixed positions about 
the rotary member, and means to urge the con 
tacts into engagement with the segmental Con 
ductors for projection into the recess as the latter 
aligns with each of said contacts for simultane 
ously completing the two field circuits through 
the notor. 

8. The combination with a radio receiving set 
including a tuning shaft, of a double field motor, 
a controller therefor driven by said motor and 
including a rotary member mounted upon the 
shaft of the radio receiving set, segmental Con 
ductors on said rotary member with a recess be 
tween them and the contiguous ends being bev 
eled, and each of said segments connected with a 
separate field of the motor, a plurality of beveled 
nose contacts of a sufficient thickness to bridge the 
recess and located in fixed positions about the 
rotary member and in engagement with the seg 
mental conductors and means to project each 
contact into the recess as the latter aligns with 
the said contacts for simultaneously energizing 
both fields of the motor substantially equally 
when the energized contact enters the receSS, 
thereby stopping the motor and centralizing the 
controller relative to the said energized contact. 

9. In a tuning device, a controller connected 
to the movable tuning shaft of a radio receiving 
set and including spaced conductors, their contig 
uous ends forming a recess, electric circuits con 
nected to the conductors, a plurality of Contact 
members in fixed locations relative to the con 
ductors, and means to urge said contact members 
inwardly whereby each in turn will be projected 
into the recess to simultaneously complete the 
electric circuits. 

10. In a tuning device, a controller connected 
to the movable tuning shaft of a radio receiving 
Set and including spaced conductors, their con 
tiguous ends forming a recess, electric circuits 
connected to the conductors, a plurality of con 
tact members in fixed locations relative to the 
conductors, and resilient means to urge said con 
tact members inwardly whereby each in turn will 
be projected into the recess to simultaneously 
complete the electric circuits and centralize the 
controller relative to the contact which completes 
the energized circuits. 

11. In a tuning device for a radio receiving set, 
a controller connected to a tuning shaft and in 
cluding Spaced conductors movable therewith and 
a plurality of Contact members in fixed locations 
relative to the conductors, means to urge said 
Contact members towards the conductors, electric 
circuits connected to the conductors, contiguous 
ends of Conductors forming a receSS and means 
to move said conductors in opposite directions 
whereby said contact members will be projected 
into and forced out of said recess in consecutive 
Order. 

12. In a tuning device for a radio receiving set, 
a controller connected to a tuning shaft and in 
cluding spaced conductors movable therewith and 
a plurality of contact members in fixed locations 
relative to the conductors, means to urge said 
contact members into Constant engagement with 
the conductors, electric circuits connected to the 
Conductors, contiguous ends of the conductors 
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being beveled and forming a recess, and means 
to move said conductors in opposite directions 
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tively projected into said recess to simultaneously 
complete and balance the electric circuits and 
forced from said recess due to the movements 
of the conductors. 13. In a tuning device for a radio receiving set, 
a controller connected to a tuning shaft and in 

O 

cluding spaced conductors movable therewith and 
a plurality of contact member in fixed locations 
relative to the conductors, means to urge said 
contact members towards the conductors, electric 
circuits connected to the conductors, contiguous 

5 

ends of conductors forming a recess whereby all 
of said contact members may be projected one 
at a time in consecutive order into said recess to 
complete the electric circuits and forced from 
said recess due solely to the movements of said 
conductors. 

14. The structure in claim 13 wherein the ends 
of the contact members that engage the conduc 

20 tors are beveled. 

5 
15. The structure in claim 13 wherein the con 

tiguous ends of the conductors are beveled and 
diverge towards the Outer circumferences of said 
conductors and wherein the inner ends of the 
contact members are similarly beveled. 

16. In a tuning device for a radio receiving Set, 
a controller connected to a tuning shaft and in 
cluding spaced conductors movable therewith and 
a plurality of contact members in fixed locations 
relative to the conductors, means to urge said 
contact members towards the conductors, electric 
circuits connected to the conductors, contiguous 
ends of conductors forming a single receSS where 
by any one of said contact members may be pro 
jected into said recess to simultaneously complete 
the electric circuits and forced therefrom solely 
by the movements of the conductors. 

NES NELSON. 
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