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1,961,220
_ RADIO APPARATUS
Merion J. Huggins, Upper Saddle River, N. J.
 Application April 22, 1930, Serial No. 446,366
' 7 Claims. (CL 250—20) '

This invention relates to control means for
radio apparatus and particularly to means to
operate the means, such as variable condensers,
to synchronize or tune the receiving circuits of

‘the apparatus to resonance with the incoming
transmitsted radio frequencies, and it is an ob-

Ject of the invention to provide means to control
sald operating means at a place remote to the
radio apparatus. | | |

In the embodiment of the invention lHustrated

‘there is provided a pair of solenoids mounted
adjacent to the radio apparatus and adapted to

actuate a pair of arcuate armtures movable with-
in the solenoids, said armatures being operative-

ly connected to the movable tuning element of a

variable condenser or condensers.
A further object of the invention is to provide
selective control means to- effect movement of

the armatures and movable condenser element

to a multiplicity of stable positions.

provide selective control means to effect move-
ment of the armatures and movable condenser

elements to a multiplicity of predetermined sta~
‘ble positions, - | o . |
A still further object of the invention is to

provide time operated selective control means to

termined stable positions at a preselected time.
In the drawings accompanying and forming a

part of this application, Fig. 1 is a. diagrammatic

view of the embodiment of the control means
showing the same in connection with the mov-
able or adjustable element of the
the radio apparatus; and

Fig. 2 is a  modification of the arcuate arma-

tures shown in Fig, 1. S
Fig. 3 is a diagrammatic view of the time

operated selective control means.

In carrying out the embodiment of the inven-
tion as illustrated in Figs. 1 and 3, -the operating
means may be wholly or partially mounted ad-

jacent the radio apparatus and operatively con-

nected to the means employed to synchronize

or tune the receiving circuits of the apparatus to

resonance with transmitted radio frequencies,
which means in the present instance embodies
a plurality of stationary and movable metal

plates 1 and 2, equivalent to a  vario coil or a

single or plurality of connected or ganged va-
riable air condensers. " | |
~The invention as disclosed in PFig. t comprises

a palr of actuating armatures 3, 3¢ of arcuate
form each pivoted at 4 and each adapted to be

. ~ gether. In some
A still further object of the invention s to

condenser of

tor 11 to a pivoted eontact

rotatably oscillated about its axis

through an associated

180 degrees and in all positions thereof be-
ing under the magnetic influences of the sole-
noids. These arcuate armatures may be formed
o1 soft iron, but in the present adaptation are
oI suitable hardened steel and magnetically po-
larized by being permanently magnetized. The
armatures are preferably formed with g gap the
ends heing spaced sutliciently to admit of slip~

ping the armature through its respective solenoid,
and as a result of this gap the two ends of each
armature exhibit marked magnetic polarity, N

and S respectively. -

The armatures 3, 3a are mechanically joined:

together in bredetermined physical reilation by
means o1, for instance, a flexible band § so that
the two armatures must rotate op oscillate to-
suitable manner these arma-
tures are operatively connected to |
tuning element 1, in thig instance the element 1
1s pivoted at la and its forked end 1p engages
With a stud 6e secured to the flexible band §.
Various methods of arranging the armatures for
unit rotation and connection to the tuning means

. _ ~may be resorted to beyond the method shown.
efiect movement of the armatures and movable. tri - "

condenser element to a multiplicity of prede-

magnetic _pol_arity at 'th_e ends of each’_solenoid
the Isa,me_ In 5ign as the polarity of the associated
ends of its arm-aturg.r ‘The proper polarity ar-

of each solenoid and armature
Is to produce ‘magnetic
coil ends and armature ends.
Howing through the solenoids, if the armatures
were 1ree to do so, they would become positioned
so that the polarized ends of each would be ap-
proximately equi-distant from the ends of ijts
respective solenoid, or
sition shown
of Fig. 1. | o
~ The solenoids 5, 5¢ are adapted to be electri-
cally energized by current from a source B, the
current flow through said solenoids being con-
trolled by a variable resistance 13 whereby the
solenoids may be equally or differenfially ener-
gized. A conductor 7 connects the current source
B with terminal 8, 8¢ of solenoids 5, 5¢. The
other terminal of the source B is connected by a
conductor 9 through circuit closer 10 and conduc-
arm 12 in sliding con-
13.

by solenoid 3a and ‘armature 5g¢

tact with resistance unit

the movable

repulsion between the
Thus with current

In approximately the po-.

One end of the
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resistance 13 is connected through conductor 14
to terminal 15 of solenoid 5, the other end of re-
sistance 13 is connected through conductor 16 to
terminal 15¢ of solenoid 5a. Thus when the cir-

cuit is closed at 10 the solenoids will be simultane-~

ously equally or differentially energized accord-
ing to the position of the contact arm 12 on re-

sistance 13.

The magnetic forces of solenoid o and arma-
ture 3 tend to rotate armature 3 counter-clock-
wise, and the magnetic forces of solenoid ba and
armature 3¢ tend to rotate armature 3a clock-
wise, thus both armatures tend to rotate in op-
posite directions, and tend to move approximate-

1y half a revolution to position the armature ends

equi-distant from the ends of the respective sole-
noids. . ]

The forces and movement of each solenoid and
armature coupled being in opposition, it fol-
lows that by moving contact arm 12 along resist-
ance 13 the opposing energy of one solenoid will
be increased and that of the other proportionate-
ly decreased with the result that the armature
of the solenoid of greater energy will move against

the opposing force of the other armature to a po-

sition where the forces of each are equal and op-
posite. The position of greatest repelling force
is when either end of an armature 18 adjacent the
end of its solenoid and the value of the repelling
force decreases as the end of the armature moves
away from the end of the solenoid. Asthe energy
of one solenoid is increased it tends to position

its armature with its ends equi-distant from the.
ends of said solenoid, but this movement also
" brings one end of the opposing armature near-
er to its coil end and this armature movement

effects a gradual increase in the opposing force,
so that as the energy of one armature decreases as
it approaches the equi-distant position that of the

other increases as it is moved from the equi-dis-

tant position, and the armatures will come to rest

at a relative position which will be at the point of

equal and opposite forces, this point of equal and

opposite forces being controlled by the variable

resistance and current flow through the respective
solenoid coils and relative to the differential en-
ergization of the respective solenoids.

Thus as arm 12 is moved along resistance 13
and the solenoids differentially energized the
armatures will move to a multiplicity of stable po-
sitions and the tuning element 1 being operative-
ly connected to the band 6 and thereby relative-
ly positioned with respect to its associated fixed
element 2 to vary the capacity of and tune the
associated receiving circuit.

A shunt circuit is provided comprising a con-
ductor 17 leading from current source B to a
plurality of circuit closers 18, 19, 20 adapted to
contact with elements 18a, 19¢, 20a connected to

‘resistance 13 at a plurality of predetermined

points, and thus when the circuit is closed by any
one of the circuit closers 18, 19, 20 the resistance
in circuit with solenoids 5, 5¢ will be of a prede-

termined value and the armatures 3, 3a and tun-.

ing element 1 will move to a predetermined posi-
tion. | | |

Fig. 3 is a diagrammatic view of a time oper-
ated means for positioning the movable condenser
elements to a multiplicity of predetermined man-
ually pre-selected and time selected stable posi-
tions, and comprises a time operated device such,
for instance as a synchronous electro-inductive
or clock spring operated mechanism 21 with a
pivoted arm 22 geared to make one revolution in
twenty-four hours. A selector ring 23 of non-

1,061,220

conducting material is fixed adjacent the arm
29 The ring 23 has a multiplicity of plug in or
pin jack holes 24 corresponding, for instance, to
every half hour of the twenty-four. A plurality
of plug in pins 25, 26, 27, 28, 29, 30 are provided,
four of which are fully plugged into the ring 23

and shown as protruding inwardly sufficiently to
make contact with arm 22. Each plug in pin is

attached by a flexible conductor to resistance 13
at a predetermined point so that the resistance in
circuit with solenoids 5, ba will be of a predeter-
mined value. Arm 22 is connected to one texr-

80

85

‘minal of a current source B and when arm 22

makes contact with a plug-in-pin at a predeter-
mined hour or minute the current flow through
resistance 13 and solenoids 5, 5a will be such as
to so position the armatures 3, 3¢ and thereby

90

“actuate the condenser tuning element as to effect

the tuning in of a pre-selected radio station and
programme at a definite pre-selected time.

Pins 26, 28 are both connected to the same
flexible conductor and therethrough to the same
point on resistance 13, and pins 27, 29 are like-
wise both connected to the same conductor and
to a predetermined point on resistance 13. Pins
26, 28 both represent one radio station and pins
o7, 29 both represent another station. With a
plurality of plug in pins on one conductor the
same radio station can be preselected at a num-
ber of different hours. The flexibility of this
time operated pre-selecting means is indicated
by the fact that pin 26 is at the moment select-
ing a station and in time period succession pin 27
will select a different station, while later pin 2s
will again select the same station as pin 26 had 110
previously selected, and still later pin 29 will
again select and tune in the same station as pin
27 previously selected.

- With the necessary plug-in-pins on one con-
ductor any desired number of programs can be
nreselected for one station over a given period
of time, and the number of stations that can be
thus preselected and the preselection time con-
trolled will depend upon the number of conductor
contacts made with resistance 13.

- Fig. 2 presents a modification of the arma-

95

100

105

115

120

~tures 3, 3¢ and comprises an armature enclosed

by a continuous current conducting coil 3b. This
coil when suitably connected in circuit with the
~urrent source increases the magnetic flux density 129
of the armature and the value of the magnetic
forces.

' Having thus described my invention, T claim:

1. In means to tune the receiving circuits of
radio apparatus to resonance with transmitted 130
frequencies, a pair of spaced electrodes one ad-
justable relative to the other interposed in the
circuit of the radio apparatus, a pair of solenoids
connected in circuit with and energized from a
source of electricty, a pair of arcuate armatures
supported to rotate about thelr axes and con-
nected together and with the movable electrode
to transmit the movement of the armatures to
the electrode, and each armature being asso-
ciated with and movable one independently of 140
the other under the influence of an individual
solenoid, resistance means connected in the cir-
cuit of the solenoids, and contact members con-
nected with the source of electricity and selec~
tively operative to connect different amounts of 149
the resistance means in circuit with the solenoids
to differentially vary the energization of the
solenoids and individually move the armatures
and the adjustable electrode to a multiplicity of
stable positions.

135
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2. In means to tune the receiving circuits of
radio apparatus to resonance with predeter-

mined transmitted Irequencies, a pair of spaced

clectrodes one adjustable relative to the other in-
terposed in the circuit of the radio apparatus, a
pair of solenoids connected in circuit with and
energized from g source of electricity and having
axes extending parallelly of each other, a pair
of arcuate armatures rotatable about their axes
and connected to each other and the movable elec-
trode to transmit the movement of the arma-

- tures to said electrode, and each armature be-

Ing associated with and movable in and under
the influence of an individual solenoid, and re-

sistance means connected in the circuit of the

solenoids and adapted to differentially vary the
energlzation of the solenoids and move the arma-
tures and adjustable electrode to g multiplicity
of predetermined stable positions.

3. In means to tune the receiving circuits of
radio apparatus to resonance with predeter-
mined transmitted frequencies, a pair of spaced
electrodes one adjustable relative to the other
mterposed in the circuit of the radio apparatus,
a palr of sclenoids connected in circuit with and
energized from o source of electricity and having
axes extending parallelly of each other, a pair
of arcuate armatures rotatable a2bout their axes
and movable in and under the influence of an in-
dividual solenoid, means to flexibly connect the
armatures and oparatively connect the armatures
with and transmit the movement thereof to the
movable electrode, and resistance means cOon-
nected in the cireuit of the solenoids and adapted
to vary the energization of the solenocids and move
the armatures and adjustable electrode to g
multiplicity of predetermined stable positions.

4, ITn means to tune the receiving cireuits of
radio apparatus to resonance with predetermined
transmitted frequencies, a pair of spaced elec-
trodes one adjustable relative to the other in-
terposed in the circuit of the radio apparatus,

a pair of solenoids connected with and energized

from a scurce of electricity, a pair of armatures
connecied to the movable electrode and movable
In and under the influence of the solenoids, re-
sistance means connected in the circuit of the

solenoids, contact members connected to differ-

ent portions of the resistance means, and rariod-

lcally actuated means connected to the source
of electricity and adavted to successively engaze

the contacts and di erentially energize the sole-
noids to posifion the armatures and the adjust-

able electrode to a rultiplicity of predetermined

stable positions at preselective intervals..

0. In means to tune the receiving circuits of
radic apparatus to resonance with transmitted
frequencies, a pair of spaced electrodes one of

- receiving circuits of radio anpL
With travsinitted frequencies, o pair of spaced

wiich is adjustable relative to the other inter-

pair of solenoids connected in circuit with and
adapted to ke energized from a soiree of elec-
tricity, a pair of arcuate armatures independant-
ly supported to have movement sbhout their axes,
means o connect the armeaiures to move in uni-
son and operatively connect the armatures with
and transmit the movement thereof to the ad-
Justable electrode, and selectively operated means
Interposed in the circuit hetween the solenoids
and source of electricity to effect differentiaj en-
ergization of the solenoids one relgtive to the
other and effect movement of the armatures and
thereby of the adjustabkle electrode to a multi-
pilcity of stable positions.

0. In means to tune the receiving circuits of
radio apparatus tc resonance with transmitied
irequencies, a pair of spaced elecirodes one oI
which is adjustable relative 4o the ciher inter-
posed in the circuit of the vadic anharatus, a
palr of solenoids connected in circuis with and
adapted to be energized from g scurce 0f ¢leg-
tricity, a pair of arcuate arimaiures fexibly con-
nected together and operalively comnected with
the adjustable electrode and mevable in the 5012~
n01ds, and periodically actuated means interposed
in the circuit bhetween the solenoids and soures
of electricily to eoniral the cnsrgization of the
solenoids and affect maovement of the armaturaes
and thereby of the adiustable electrode to o multi«
Dlicity of stable nositicns at predetermined pe-
riods of time.

7. In means to effect preaetermined tuning of

ratus to resgnance

clectrodes one of which ig adjustable relative to
the other interposed in the circuit o1 the radic ap-
paratus, arcuate armaturss supported to hgve
movement akout their axes and operatively con-
nected to move in unison and withh the ad-
justakle electrode to transmit the movements of
the armatures thereto, a solencid for and in which

each armature engages and moevable therein un-

der the influences of the magnetic forees geney-
ated by the solenocids, clectric resistance means
connscied in the circuit of the solenoids, and
means nterposed in the cireuit of the solenoids
and resistance adapted to verigdically close the
circuit of and connect 2 vredeterminad amount
of the resistance into one solencid and cut out
2 proporsional amount of the resistancs from the
other solenoid to differentially energize the soje-
no.ds and actuate the armatures and cenneciad
adjustable electrode to predetermined stable po-
sitions.

MERICN J. HUGGINS.
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