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6-Claims.
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The invention described herein may be manu-
factured. and used by. or for the Government for
governmental, purposes, without. the payment to
me of any royalty thereon.

This invention relates to improvements in ra-
diant energy operated control devices, and more
particularly to radio controlled apparatus having
a variably shiftable controlling element for caus-
ing an element to be controlled, located at. a re-
mote location, to. be correspondingly accurately
shifted an equal or proportional amount with re-
spect to the movement of the controlling element.

Radiant energy control devices have been pro-
posed in the prior art for controlling the position,
or actuation, of control elements to be shifted,
such as the rudders, or other control surfaces
of an girplane, dirigible craft, or other vehicle.
Some of these devices employ impulse transmit-
ting apparatus and receivers for- receiving the
impulses: and controlling the setting of the- ele-
ments to be controlled irr aceord with the num-
ber of impulses received, Other of these devices
employ transmitting means for- transmitting: a
prolonged radio signal, the-length or duration: of
the signal determining the pesition of the- ele-
ment: to-be. controlled. The-apparatus employed
in each of these known: systems. is: usuailly large,
heavy; complicated, expensive: to: manufacture,
employing special types of transmitters and re-
ceivers having relays, signal operated’ switches,
limit switches etc:, and the exact position: of the
controlled: elements. cannot usually be-accurately
determined unless the operators. have: the con-
trolled elements in plain: view, or the: positions:of
the controlled elements. are transmitted back to
the operators at the radio: controlling or trans-
mitting stations.

The present: invention differs: from: the: afore-
mentioned prior constructions: in: that it utilizes

an, extremely simple transmitting: and receiving

apparatus employing substantially conventional
radio transmitting means and ineludes. means
for impressing a plurality of different fixed-audio
frequencies. on. a carrier wave at. variable ampli-
tudes. so as. to vary the intensity of one- of the
transmitted frequencies with. respect te the in-
tensity of the other transmitted. frequency, and
utilize this variation in the intensity or ampli-
tude of these. different frequency radio waves. to
selectively position. an element to be controlled
at a remote radio. recelving station located in a
plane, vehicle or other structure.

An object of the invention is the provision of a
radio remote control system having transmitting
and receiving stations including means: for-se-
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lectively transmitting. and receiving at least two
radiant energy wawves. of differing frequencies,
varying. the amplitude. of at.least. one of the: fre~
quencies.at. the transmitting station and utilizing
this. variation. in. the. amplitude. of the radio. fre-
quency. signals. received at. the receiving station
to selectively adjust an. element. to be controlled.

Another object. of the invention. is. the provision
of. & radio. remote. control. system. having. a. radio
transmitter adapted to send out. two. radio: sig-
nals of different fixed frequencies including means
for selectively. varying the amplitude of one. of
said signal frequencies with respect.to the oether
frequency, and a.remately located radio.receiving
station having a receiver selectively tuned to re-
ceive the dual frequency signals from the trans-
mitting station in which selective circuits are
tuned to receive each frequency, and means to
be. selectively controlled, common to both: selec-
tive circuits, is provided operable by relative vari-
ations in the frequency amplitudes of the signals
transmitted to selectively adjust the position. of
said selectively controlled means in accord with
the degree of the relative variation between the
amplitude of the signals received..

A further object of the invention is the proyvi-
sion of a. radiant energy operated remote con-
trol system having a.transmitter adapted to radi-
ate. a plurality of signals of different relatively
predetermined frequencies, including controlling
means for selectively varying the. amplitudes of
the transmitted signals in an opposite sense, and
a remotely located radio receiver for receiving
said. transmitted signals having a plurality of
selective circuits, each tuned to selectively re-
ceive a different one of said transmitted signals
and reject. the other signals, and the provision
of adjustable signal amplifying means in said
selective circuits for balancing the amplitude of
said’ transmitted signals, including a differential
relay device common to said selective eircuits, op-
erable by variations in the relative amplitudes of
the transmitted signals: to selectively adjust a
controlied device, and an operating connection
between the- controlled: device and the signal am-
plitude balancing: means to balance the unbal-
aneced  amplitude of the received sighals upon
relative- selective: movement of the controlled de-
vice incident to the unbalanced amplitudes of
said transmitted'signal frequencies.

A stilt further object of the invention is the
provisionof a radio remote control system having
& transmitter adapted: to: radiate at least two
predetermined: different signal frequencies, in-

58 cluding controlling means for selectively increas-
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ing the amplitude of one signal frequency and
correspondingly decreasing the signal amplitude
of the other signal and a remote radio receiver
having at least two selective circuits each tuned
to receive one of said radiated signal frequencies
in which means are provided common to both of
said selective circuits comprising an element to
be controlled selectively responsive to the vari-
ations of amplitude in the radiated signal fre-
quencies, and signal amplitude balancing means
in the selective circuits operated by said element
to be countrolled for balancing saig radio fre-
quency signal amplitude output upon relative

10

predetermined movement of the element to be -

controlled due to a predetermined variation in
the signal intensities between the two received
signal frequencies.

A further object is the utilization of a single
radio frequency channel to operate a number of
independent control devices.

A still further object is the provision of appa-
ratus which is simple in construction, compact,
light in weight and economical to manufacture,
utilizing as much as possible conventional ele-
ments in the construction and assembly of the
apparatus in which the reception of signal waves
of two different selected radio frequencies and
~amplitudes are employed to selectively predeter-
mine the position of an adjustable servomotor

operated element to be controlled, located at a .

radio receiving station.

Other objects and advantages of the inven-
tion will appear in the following description tak-
en in connection with the accompanying draw-
ings in which like reference characters refer to
like parts in the several figures.

Figure 1 is a schematic wiring diagram of a
control station employed in my invention for
sending out a plurality of radio signals of dif-
ferent predetermined frequencies, and control
means for selectively varying the amplitude of
one signal frequency with respect to the ampli-
tude of the other signal frequency.

Figure 2 is a schematic wiring diagram illus-
trating a remote receiving station having radio
receiving means tuned to receive the signals from
the sending station and having an element to be
controlled which is selectively adjustably respon-
sive to variations in the signal strength of the
signals received from the sending or controlling
station shown in Figure 1,

Referring to Figure 1 of the drawing, the
numeral { indicates a conventional radio tele-
phone transmitier having the usual suitable an-
tenna and ground connections 2 and 3 and car-
rier wave transmitting means, the radio trans-
‘mitter being connected to a plurality of audio
frequency signal generators 4 and 5 by the con-
ductors & and 1. The signal generators 4 and 5
produce signals of different predetermined fre-
quencies, preferably in the audio range.

Adjusting means are provided intermediate the
generators 4 and 5 and the conductors § and 1
for relatively varying the amplitude or intensity
of one of the signal frequencies with respect to
the intensity of the other signal frequency. The
generator 4 is provided with output conductors
8 and 9 bridged by a variable resistor element 10,
having adjusting means such as g sliding contact
element {1 engageable with the said resistor i0,
the contact element Il being preferably con-
nected by a pigtail 42 to the conductor § of the
transmitter {. The generator 5 has similar out-
put conductors 13 and 14, bridged by a variable

resistance element or resistor 15, having an ad-
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justable contact member 11, as gseen in Figure 1
of the drawings. The adjustable contact member
{7 is suitably connected by a conductor 18 and
pigtail 19 to the output conductor 8 of the gener-
ator 4, while the other transmitter lead 7 is con-
nected directly to the conductor 4 leading from
the generator 5.

Relative movement of either of the contact
elements Il or 7 with respect to the resistors
10 or 15 will not effect the respective frequencies
of the signals delivered to the transmitter I, but
the respective amplitudes or voltage intensities
of the signals impressed on the radio transmitter
carrier wave will be materially affected. Move-
ment of the contact element [1 along the re-
sistor 19 in one direction intensifies the ampli-

-tude of the frequency output of one of the signal

generators while movement of the other element
1T with respect to the resistor 15 in the same di-
rection effects a corresponding reduction in the
amplitude of the voltage output of the other
frequency signal generator.

Simultaneous movement of the two resistor
contact elements (f and (7 in the opposite di-
rection from that noted above produces a con-
verse variation in the relative intensity of the
signal frequency output of the two frequency

enerators 4 and 5, these variations in output
irequencies being delivered to the transmitter 1,
causing the signal strength of the signals at one
frequency to be reduced, while the signal strength
of the signals at the other frequency are corre-
spondingly increased.

I provide an adjustable controlling element at
the control station in the form of a control stick
2] simulating a control stick in an airplane and
pivoted at 22 to a rock shaft 20, The end of
the rock shaft 20 has fixed thereto a crank
arm 23, to the free end of which is pivoted a
longitudinally shiftable actuating rod 24 having
the two contact elements {1 and 17 fixed thereto
and secured against relative movement with re-
spect to each other. It is however preferable to
insulate the contacts 11 and 17 from each other
and from the rod 24, this being accomplished in
any well-known manner such as by insulating
bushings 25 and 26, fixed on the rod 24 and se-
cured to the resistor contact elements (1 and |7,

Movement of the stick 2f forward or back, as
indicated by the arrow 21, rotates the shaft 20,
actuating the crank 23, which in turn shifts the
rod 24 longitudinally, moving the two resistor
contact elements Il and 17 with respect to the
resistors 18 and I3, effecting a relative decrease
or increase in the signal output amplitude at
one frequency with g corresponding relative in-
crease or decrease in the relative signal strength
of the other frequency signal depending upon
which direction the stick 21 is moved.

- Additional pairs of radio signal frequency gen-

-erators similar to generators 4 and 5 may also be

provided having frequencies differing from each
other and from the just described radio signal
frequency outputs, and signal intensity control
means -like that just described may be provided
for each additional pair of signal frequency gen-
erators connected for operation by the control
stick 21 when the same is moved back and forth
in planes at different angular relations to the
plane of movement of the stick, as indicated by
the arrow 27T in Figure 1. These additional dif-
ferent radio signal frequencies may also be intro-
duced into the radio transmitter | by the con-
ductors 6 and 7 for selectively causing actuation
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“of another element to be controlled by the said
latter movement of the control member- 21,
At.some remote point or location, as indicated
in Pigure 2, such as in an alrplane or other ve-

of the tube 35 while the resistor 4f has ifs other
end connected to the plate circuit of the tube 38,
as indicated at 42. The resistors ars of the vari~
able type, each having g movable part for variably
controlling the resistance such as the sliding con-
tact members &5 and 48, respectively, arranged
to contact the resistor elements 40 andg 44,

The cutput voltages of the tubes 88 and 30 in’

the respective selective circu;tg or networks 33
and 34 are each s fiinction of the signal strength

of the resonant Signals selectively received by cne
or the other of the respective circuits 33 and &4,
zud the signal strength or voltage intensity of
the signals-is introduced in the respective ampli-
. tying circuits 47 and 48 over the aforesaid com-
"mon conducter member £2 and the conductor
leads 49.and 89 bridged by the variable lead re-
sistors: 51 and 52 having cooperating zdjusteble

6
contacts 53 and 54, respectively, connected to' the
grids of the amplifying or triode radio tubes 55
and 56. The plate circuit or voltage output from
the tubes 55 and 55 may be further amplified

hicle, the dual radio frequency signals are re- § if desired inany conventional manner, these plate
CPIVSd by a radio receiver £8 over suita’cle an- voltage cutput circuits from the amplifying tubes
tenna and ground conneciions 29 and & The being connected as indicated at 87 and 58 to one
output of this radic receiver is delivered over the terminal of each of the magnet devices 53 and 68
-eonductors 31 and 32 to two selective circuits or and to the other or common terminal for both of
networks generally indicated at &8 and 24, each 10 the magnet devices §9 and €9 through the com-
consisting of parallel and series resenant circuits mon conductor 42¢. The magnet devices §9 and
tuned to selectively receive the frequency signals 88 constitute a part of a differential relay control
of one of the signal generators & or § device. A, B and C batteries for the respective
My radio control system is based on the use of tubes &6, 39, §5 and 55 are provided in the usual
selective circuits or tuned receiving networks, 15 Mmanner as indicated at 61, 82 and 63 in the draw-
each consisting of a combination of series and ings.
parallel rescnant circuits in which the values of Assuming that the frequency generators 4 and
inductance and capacitance are such as to give 5, as illustrated in Figure 1, are in operation,
resonance for hoth circuits a% the same frequency and the dual frequency signals are introduced
in‘audio or near audio range. For any freguency gy into the radio-telephone transmitter i, these sig-
other than the resonant frequency, the ‘acw im- nals will be transmitted or radiated in the usual
pedance cf each parallel circuit forms practi “”J way by the antenna and ground connections £
9, short cireuit across the inputb of the .- ube, and 3. If the control stick 21 is in neutral posi-
the signal does not appear in the plate c'z'cm*. tion the variable resistors {0, i1, and {§, 17 will
The actual short circuiting of the non-rescnant gy be adjusted so that the intensity or ampiitude of
frequency is prevented by me "e'mes circuit which the transmitted signal strengths will be equal.
has a high impedsnce at 21l freguencies other Bhifting the control stick 21 one way in the direc-
than the resonant frequency. ticnn of the arrow 21, however, simultaneously
If a voltage of the resonani freguency ig im- moves the two variable resistor controlling ele~
pressed across the input of the salective circuit, gg ments if and {7 in the same direction, intensify-
the impedance of the para 1lel cirguit ig high and ing the signal strength of one of the signal fre-
that of the serieg circuit is low, and the signal gquencies and reducing the intensity of the other
“fhen appears in the plate circuit of the tube. signal frequency.
High “Q” circuit components are employed which The dual frequency signals received af ﬂ 2 re-
maintain the selectivity of these circuits fairly g5 ceiving station, such as disclosed in #ig. 2, from
sharp so the combination of such selective cir- the transmitiing station, are picked up by the
cuits will effectively sort out o combination of antenng and ground connections 25 and 38, and
input freguencies sc that each freguency will pass through the radio receiver 1.8 after which
apbear only in its proper plate circuit. they will be at or near audio range. Accerding
Referring again to Figure 2, the signal amplifier 49 to the s onant frequencies of the transmitted
is operated class A to give as little harmonic dis- signals, they will pass through one or the other
tortion as possible and to preserve a linear re- of the selective circuits 33 and 34 and their reia-
lationship between the inpubt and output voli- tive 11-tmsit es will be amplified. Assuming that
ages. The parallel circuit for the selective cir- the variakie resistors 51, 53 and B2, §2 have been
cuit or network 33 is indicated at 87 while the 45 58t to balance the voliage output of the two
series civcuit is indicated &t 85. The output from circuits when the rescnant signal frequencies
the receiver 28 at the rescnant frequency is im- received are equal in infensity, the magnetic de-
posed on the plate circuit of the radio tube 38 vices 58 and @ will be equally energized and the
in the usual manner, armature §§ will ke ceniralized. Upon an in-
The parallel circuit of the cther selective cir-* 50 cresse I the signal strength of one of the in-
cuit or network 83 ig indicated af 37, while the coming reoonanb freguencies the voltage de-
series circuit is indicateg at 38, ang signals res- livered to one of the magnetic devices §3% or 69
onani to this cireuit 84 are imposed on the plate will be & Vleased, depending upon which selec-
cireuit of the radio tube 28 in the usual manner. tive circuit is affected, and the voltage delivered |
Load resistors 20 and £} are connecied %o the §5 to the ot hm ragnetic device will be correspond-
common conductor 42 at 43. The other end of ingly reducsd since the other signal frequency
the registor 48 is connected to the plate circuil output at the contrel station is correspondingly
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signals received by one of the
circuits is reduced in intensity as the
ived by the other sslective circuit is
spondingly inereased, producing an unbal-
d 1‘f=sau on b tween the respective magnet de-

The two magnet devices 59 and
b’y in the form cf ssclencid coils
art of the differential relay, having
, rocking armature 64 provided with a contact
arm 83 carrying a central contact €% movable
by the armature arm 64 to engage either one of
a pair of spaced electrical contacts §7 and &8,
connected respectively to a pair of conduchors
88 and 78, connecting the ends of two fisld coils
of o conventional split fisld reversible elecirie
moter 7f., A battery 72 supplies current by
means of the conductor 73 to the central contact
rm 65 and contact 88 of the armature &4, the
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battery being connected by a conductor 14 con-
nected in series with a conventional electro-
magnetic clutch device 75 of any well-known
type which, upon the passage of current there-
through, energizes the motor 11 to selectively
rotate the same in either direction, and will au-
tomatically connect the armature of the motor
71 to a shaft 7§ and rotate the same in the same
direction as the rotation of the motor, and upon
de-energizing, the motor will cause an uncoupling
of the shaft 1§. This arrangement provides
means for uncoupling of the shaft 16 from the
motor 71 immediately on the breaking of the
operating circuit and stopping of the shaft so
as to prevent cverrunning of the motor and the
elimingtion of any hunting movement of the
shaft due to the overrunning action. The shaft
16 has fixed thereon a worm drive member 17
meshing with a worm gear segment 18, pivoted
at 79 to a stationary part of the frame 80, the
segment having an operating lever arm 81 fixed
thereson and connected by a link member 82 to
an element to be controlled, such as a rudder or
other control surface #3 of an airplane, vehicle
or other movable structure. Roftation of the
shaft 13 in cither direction will correspondingly
shift the control element 83 in either direction.

In order to provide a follow up mechanism to
again equalize or balance the voltage output or
amplitude of the two selective circuits after the
controlled elements 83 has been shifted to a
selected position corresponding to the relative
difference in the intensities of the transmitted
signal frequencies a gear 84 is provided fixed on
the shaft 7§ meshing with a large gear 85 on a
shaft 86. The shaft 86 carries a small gear 87 fixed
thercon, forming part of a reduction gear train.
The gear 87 meshes with a large gear 88, se-
cured on the shaft £3 at one end, this shaft hav-
ing a crank arm 80 fixed thereto to the end of
which is pivoted an actuating rod 91, having the
contact control members 45 and 46 of the ad-
justable load resistor elements 48 and 4! fixed
thereon. The arms 45 and 48 are insulated from
the shaft 891 and from each other.

As the motor 74 is put into operation, when
the armature §4 is shifted by the magnetic de-
vices 59 and 6§83, due to a variation in the signal
sirength of the two incoming radio frequencies
with a corresponding variation between the out-
nut voltages of the two selective circuits 33—34,
tie contlrolled member 83 is shifted 2t a differ-
ent angular position, and the arm 89 on the
shait §9 is, through the reduction gear train
2488, shifted to simultaneously vary the posi-
ticn of the adjustable load resistor members 45
and 48. Depending upon the relative intensity
of the incoming signal frequencies, the output
voltages of the selective circuits 33 and 34 are
again brought into balance as the motor TI
moves the controlled eclement 83 to some prede-
termined position at which said controlled ele-
ment will remain fixed until the relative signal
strength between the incoming signals is again
changed.

If the control stick 2f is moved to again
equalize the intensity of the transmitted signal
frequencies from the generators 4 and 5, these
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rignals, although being now of equal amplitude, -

when received by the receiving station 28 and
the selective circuits 33 and 34, the former shift-
ing of the variable resistor control elements 45
and 46 now creates an unbalanced voltage out-
put at the differential relay magnet devices 59
and 60, and the armature 64 is shifted to move

70
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the contact 66 into engagement with one or the
other of the contacts 67 or 68, depending upon
the relative difference in the intensity of the
voltage output between the plate circuits of the
tubes 55 and 56. Depending upon which tube
output is greater, the motor 71 is put into oper-
ation until the follow up means simultaneously
shifts the variable resistors 45 and 46 to posi-
tions where the voltage output to the magnet
devices or coils 53 and 60 of the differential re-
lay is again balanced with the controlled mem-
ber 83 in its central position corresponding to
the position of the controlling member 21 at the
control station.

Means are provided for initially balancing the
output voltage intensity of the resonant circuits
33 and 34 or networks so that any slight voltage
variation due to tube variations or other causes
may be compensated for. With the incoming sig-
nal frequencies at equal amplitudes the variable
resistors 51, §3 and 52, 54 are initially adjusted
50 as to position the armature 64 in its mid posi-
tion, as shown in Fig. 2 of the drawings. Once
the resistors just mentioned have been adjusted to
effect this balance in the output voltage between
the selective circuits 33—34 the resistors 51, 53
and 52, 54 are not further adjusted or disturbed.

It is preferable to provide light equalizing
springs 92 and 93 to hold the contact arm 65 and
contact 66 of the armature 64 in a mid position
out of contact at all times with the contacts 67
and 68 while the control apparatus is not in op-
eration, such as when the incoming signals are
interrupted for any reason, and to assist in mov-
ing the armature 64 to mid position when the
output voltages from the tubes 55 and 56 are
equalized.

While the construction and arrangement of the
device as herein described and illustrated is that
of a generally preferred form, obviously modifi-
cations and changes may be made within the
scope of what is claimed without departing from
the spirit of the invention.

I claim:

1. In a remote control system, a transmitter
adapted to radiate at least two distinct predeter-
mined radio signal frequencies, control means
for selectively varying the relative intensities of
said radiated signal frequencies, a radio receiver
for receiving said radiated radio signal frequen-
cies comprising at least two signal frequency re-
ceiving networks each tuned to selectively re-
ceive one of said radiated signal frequencies and
having a voltage output, a differential relay de-
vice common to said networks and operable by a
variation in the output voltage between the said
networks due to a variation in the signal strength
between the radio signal frequencies received by
each of said radio networks, a member to be con-
trolled selectively operable by said differential
relay device, follow up means including voltage
controlling means common to both networks in-
terposed between the networks and said differ-
ential relay device and connected for simultane-
ous operation with said element to be controlled
to selectively restore a balance between the volt-
age outputs of said networks upon a predeter-
mined movement of said member to be controlled
relatively corresponding to the amount of said
signal intensity variation in the radiated fre-
quency signals received by said networks.

2. In g radiant energy operated remote control
system, a transmitter for radiating at least two
distinct radiant energy signal frequencles, ad-
Jjustable control means for selectively varying the
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relative intensity between said radiated signal’

frequencies, a radiant energy receiver having at
least two selective radiant energy receiving net-
works each funed to sélectively receive g differ-
ent one of said signal frequencies and having a
voltage output proportional ‘to the signal inten-
sity ‘received by said network, adjustable voltage

balancing means common to both networks for -

balancing the voltage output between the net-
works, differential relay means selectively oper-

10

able by the voltage output of said networks -due -

to a variation in the voltage output between the
networks, -a reversible motor device selectively
operable by said differential relay device, a shift-~

ahle element to be controlled movable by said.

motor device, follow up means operatively con-
nected between said motor device and said ad-
justable voltage balancing means for adjusting
said voltage balancing means in proportion to the
out-of-balance relation of the signal freguency
amplifications received by said networks to bal-
ance the voltage output of said networks upon
predetermined movements of said element to be
controlled incident to the operation of said relay
device due to predetermined variations between
the relative amplitudes of the radiant energy sig-
nal frequencies received by said networks.

2. In o remote control system, a radiant energy
transmitter for transmitting at least two radio
signal frequencies, contrel means for varying the
amplitude of one of said transmitted frequenecies
with respect to said other transmitted frequency,
a radio receiver having parallel selective circuits
each tuned to receive one only of said transmitted
signal frequencies, and to reject the other trans-
mitted frequency and having a voltage output
circuit for delivering a voltage proportional to
the amplitude of the received radio signal fre-
guency, adjustable voltags balancing means com-
mon to said parallel circuits for balancing the
amplitude of the output voltages of sajd selec-
tive eircuits, a differential relay device selectively
operahle by variations in the said voltage cubtputs
of said selective circuits, reversible servomotor
meang operable in one direction by said relay de-
vice unon a relative increase in voltage output
of one of said selective circuits with respect to
the voltage output of the other selective circuit,
said servomotor means being operable in the re~
verse direction by said relay device upon a rela-
tive decrease in the voltage outouts between the
just mentioned selective circuits, means for ren-
dering said relay device inoperative with respect
to said motor device when the selective circuit
voltage outputs are equalized, and shiftable
means simultanesusly operable by said motor de-
vice including an element to be controlled and
wvoltege regulating means common to both selec-
tive circuits for variably shifting said element to
he controlled in ratio to the difference in ampli-
tudes hetween the voltage outputs and adjusting
said voltage regulating means to balance said
selective cireuit voltage outputs when said ele-
meant to he controlled is so shifted.

4. In a remote contro] system, a transmitter
for transmitting a plurality of different radio
freguency signals. interconnected means for
simultaneously varying the relative amplitude of
the transmitted frequency signals and a shiftable
control member operatively connected to sald
frequency signal amplitude varying means selec-
tively miovable to vary the reiative amplitude be-
tween the transmitted frequency signals in a pre-
determined ratio to the relative movement of
said control member, a remote signal frequency
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10
receiving station having dual signal frequency
receiving networks each tuned to selectively re-
ceive ‘one of said transmitted frequencies and
having a voltagé-output proporticnal to the am-

‘plitude of the received signal frequency, adjust-

able voitage balancing means common to said
dual frequency networks for restoring a balanced
relation in the voltage output of the dual fre-
quency networks, a shiftable member 0 be selec-
tively confrolled in a predetermined ratio to the
relative: differerice in the transmitied signal fre-
quency amnplitudes operable by variations in the
voltage output between the dual signal freguency
receiving networks including follow up means

.operably connected between said shiftable mem-

er to be controlled and said adjustable voltage
halancing raeans for causing said voltage bal-
ancing means to halance said oufput voltages
upon predetermined movement of said shiftable
member to be conirolled incident to the said
initial voltage variation between said voltage out-
put of the networks due to the variation between
the transmitted signal frequency amplifications.

5. In a remote control system, a radio trans-
mitter, an associated control member variably
shiftable to similarly shift a member to be con-
trolled located at a remote radio receiving sta-
tion, means for transmitting a plurality of dif-
ferent radio frequency signals, means for selec-
tively varying the degree of intensity of said
transmitted frequency signals, operable by vari-
able shifting movement of said variably shiftable
control member, a radio receiver at ssid remote
receiving station for selectively receiving said
radio frequency signals including a plurality of
frequency signal receiving networks each tuned
to receive one of said transmitted signal fre-
quencies and having a voltage output propor-
ticnal to the amplitude of the received signal fre-
quency, adjustable voltage outvut balancing
means common to said networks, to balance the
voltage output from said nebtworks, reversible
servomotor means selectively operable by varia-
tions in said voltage output between the networks
and having an operating connection with the
member to be controlled and an operating con-
nection with said output voltage halancing
means for restoring a balance in the voltage out-
put of the networks upon predetermined shifting
movement of said member to be controlled inci-
dent to a predefermined amplitude variation in
the transmitted frequency signals, and separate
means in each network for independently regu-
lating the voltage output thereof in proportion to
the transmitted signal frequency received by said
network,
- 8. In a remote control system, a transmitter for
transmitting radio frequency signals having a
plurality of different audio freguency medula-
tions, interconnected means for simultaneously
varying the relative amplitude of the transmitted
audio frequency moedulations and g shiftable con-
trol member operatively connected to said audio
frequency modulation amplitude varying means
selectively movable to vary the relative amplitude
hetween the transmitted audio frequency modu-
lations in 2 predetermined ratio to the relative
movement, of said control member, a remote sig-
nal frequency receiving station having dual sig-
nal frequency receiving networks each tuned to
selectively receive one of said transmitted audio
frequency modulations and having g voltage out-
put proportional to the amplitude of the received
modulation, adjustable voltage balancing means
common to said fuel frequency networks for re-
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storing a balanced relation in the voltage output
of the dual frequency networks, a shiftable mem-
ber to be selectively controlled in a predeter-
mined ratio to the relative difference in the
transmitted audio frequency modulation ampli-
tudes operable by variations in the voltage out-
put between the dual signal frequency receiving
networks including follow up means operably
connected between said shiftable member to be
controlled and said adjustable voltage balancing
means for causing said voltage balancing means
to balance said output voltages upon predeter-
mined movement of said shiftable member to be
controlled incident to the said initial voltage

variation between said voltage output of the net- 18 2,264,056

2,441,568
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works due to the variation between the trans-
mitted audio frequency modulation amplifica-
tions,

HARVEY J, FINISON.
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