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UNITED STATES PATENT OFFICE 
2,454,022 

RADIO REMOTE-CONTROL APPARATUS 

Michel N. Yardeny, New York, N. Y. 
Application February 9, 1945, Serial No. 576,919 

(C. 250-2) 10 Claims. 

This invention relates to remote control Sys 
tems for controlling or energizing from a control 
point, a motor located at a remote point to place 
an object or load at any desired position. 
One of the principal objects of the invention 

is to provide a remote control system of the char 
acter described in which the link between the con 
trol point and the remote point shall be solely by 
radio Waves. An allied object is to provide a re 
note control system by which the load at a re 
note point may be moved in correspondence With 
the movement of a control member at the control 
point, without the use of wires or other connect 
ing medium other than the ether between the 
Control and remote pointS. 
ject is to provide a remote control system in which 
the load motor at the remote point is controlled 
by radio Waves originating at a transmitter at 
the control point and under guidance of a selec 
tively moved control member. 
Another object of the invention is to provide a 

remote control system in which the said trans 
mitter at the control point radiates tWO charac 
teristically different radio Waves, one for rotating 
the load motor at the remote point in one direc 
tion, and the other Wave, for rotation in the op 
posite direction. An allied object is a remote 
control System in which the two said character 
istically different radio waves differ in audio 
frequency. 
Another object of the invention is to provide a 

remote control device in which the load motor at 
the remote point is controlled by radio waves 
originating at a primary control device at the 
control point, and in which the load motor, in 
turn, motivates a transmitter at the remote point 
to radiate radio waves (preferably characteristi 
cally different from the said motivating radio 
waves) which are sent back to the control point 
to energize instrumentalities for maintaining the 
movement of the primary control in precise cor 
respondence of coordination. With that of the load 
motor. An allied object is to provide a remote 
control system as just described in Which the said 
characteristic difference between the motivating 
and coordinating radio waves resides in a pre 
determined difference in their radio frequency (so 
not to cause interference between the two types 
of radio radiations). Another allied object is to 
provide a remote control system as here described : 
in which the said coordinating radio Waves are 
varied or modulated in audio frequency With the 
changes in angular position of a member driven 
by the load motor, and the varying A. F. nodul 
lated waves received at the control point to turn 
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an element of the primary control device in cor 
respondence With the said oad motor-driven 
member at the remote point. 
Another object is to provide a renote control 

System as here described which in normal func 
tioning transmits a motivating radio wave from 
the primary control device at the control point 
to the load notor at the remote point and trans 
InitS back to the control point a coordinating radio 
Wave, but which System may be conditioned to 
transmit a Zeroizing radio Wave from the control 
to the renote point for the purpose of resetting or 
Zeroizing the system to check any deviation of 
the palrts of the System from true correspondence. 

For the attainment Of these and such other Ob 
jects of invention aS may appear or be pointed 
out herein. I have ShoWn an embodiment of 
my invention in the accompanying drawings, 
wherein: 

Fig. 1 is a diagrammatic showing of the radio 
remote control system of this invention; and 

Fig. 2 is a diagrammatic showing of a portion 
of the System of Fig. 1 in Which the pilot motor 
and pilot notor control device are replaced by a 
Single instrumentality. 
The remote control apparatus according to the 

invention includes a primary control device (des 
ignated generally at A in Fig. 1) at a control 
point, comprising a pair of control members both 
rotatively mounted on a shaft . One of the pair 
of members is an insulated disc 2, which may 
have gear teeth. On its periphery, and Which 
mounts two metal conducting segments 3, 4 insu 
lated from each other and separated by gaps 5, 6. 
The other member of the pair is a contact arm 
provided with a contact 8 slidably engageable 
with individual ones of the segments 3, 4 and 
adapted to bridge gap 5 or 6 to engage both Seg 
ments simultaneously. Arm 7 is provided With a 
knob S for manual operation and with a pointer 

for indicating the position of the arm. On a Sta 
tionary scale 5. Disc 2 likewise may have a 
pointer or index mark 36 also indicative on 
scale 5. 
Segments 3, 4 are connected to collector rings, 

respectively, 6, which are engaged by respec 
tive brushes 8, 9, connected by leads 28, 2 to 
one of the input terminals of a pair of audio fre 
quency modulators 23, 24, respectively, Which are 
provided to modulate the radio frequency Waves 
at two different predetermined audio frequencies. 
The output terminals of the pair of modulators 
are connected to a single radio transi initter 22, 
supplied with a current from a power Supply unit 
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25. The other input terminals of the pair of 
modulators are connected by common leads 24', 
23 to contact arm . Power supply unit 25 is 
connected to the two terminals 33 and 35 of a 
source of current 34, being connected to terminal 
3) by leads 96 and 6: leading to a contact, 62 
engageable by a SWitch arm 63, and through a 
Switch 29; connection to the other terminal 35 is 
through leads 22, 54 and Switch 65. The trans 
mitter 22 is grounded at 32 and is provided with 
an antenna, 33 which radiates waves indicated by 
dashed line 38. The Waves are picked up at the 
renote point by an antenna, 3 of a receiver 3, 
grounded at 50, and turned to the radio frequeicy 
carrier wave of transmitter 22. The receiver is 
connected to a power Supply unit 38, which is COin 
nected through short leads to supply wires 44 
and 46 leading to source of current 2. 

Radio transmission units of the conventional 
type, such as are used in radio transmission of 
Sound, may be employed in the in proved remote 
control System of the invention, including audio 
frequency modulators which are also adaptable to 
the radio transmission of power inpulses. The 
audio frequency Inodulation may valry either the 
intensity (amplitude) of the carrier-"AM' SyS 
tem-or the frequency of the carrier-'FM' Sys 
tem. Receiver 36 Will pass both audio frequen 
cies originating at innodulators 23 and 24 at the 
control point. Two band pass illtel's 55 and 35 
wired to receiver 3, are each adapted to paSS 
only the particular predeterinied audio fre 
quency corresponding, respectively, to that of 
modulators 23, and 2.É. The filtered frequencies 
pass through audio frequency anplifiers, respec 
tively, 5 A and 58, the amplified output of Which 
is conducted by paired leads 6A, 62 to respective 
ones of a pair of reiays 59 and 3. 
The armatures. 39' and 63' of the respective 

relays 59 and 60, joined by a common lead 33, 
normally engage contacts, 68, 65 on a lead i? 
connected to supply wire 44 leading to terminal 
4 of the source 62. Although the motor shown 
is of the Series Wound type, it is to be understood 
that any other type of motor may be used. Re 
lay armatures 59', ', upon the energization of 
their respective relays, engage contacts 64', 8.5', 
Which are Connected to the outer terminals of 
respective field Windings 66, 6; the inner ter 
minals of the Windings have a common lead to 
motor armature 3, circuit being continued 
through supply wire 43 to the other supply ter 
minal 43. 

Motor 68 drives a load, diagrammatically repre 
Sented at 6, through a shaft, 5 and gears 7, 8. 
The primary control device A, load motor 36 and 
a SSociated parts aire preferably, though not neces 
Sarily, designed so that contact arm E is turned 
in the same direction in which it is desired to 
nove the load. Also, the scale 5 may be marked 
in degrees of a circle, so that contact arm may 
be turned to the particular angular position cor 
responding to the end position to which it is de 
sired to move the load, 
Supply SWitches 29, 65 are closed to place the 

system in operation, Switch arm 63 being nor 
inally engaged With its contact 62 (as shown), 
furnishing current to power Supply unit, 25 from 
Source S and causing transmitter 22 to radiate 
carrier Waves of a predetermined radio frequency, 
Which is adapted to be nodulated by one or the 
other of the audio modulators 23 and 24 when 
their respective circuits are closed, as will now be 
described. Assuming that it is desired to rotate 
load motor 68 to move the load clockwise, through 
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a particular degree of a circle from a normal or 
Zero position, to a desired end position, contact 
arm of the primary control device is turned 
clockwise, by hand or other instrumentalities, to 
an angular position, as indicated by scale 5, cor 
responding to the desired end position of the load. 
Engagement of contact 8 of the contact arm With 
conducting segment 4 will complete the circuit 
associated with modulator 24, starting at lead 
24' from the modulator and continuing through 
lead 23', contact arm , collector ring i, brush 
29, and through lead 2 back to modulator 24. 
This will cause the transmitter to radiate radio 
Waves modulated by the predetermined audio fre 

5 quency of audio modulator 24. 
This Wave Will be picked up at the remote point 

by receiver 40, which is tuned to the radio fre 
quency of transmitter 22 and Will pass both audio 
frequencies originating at modulators 23, 24; the 
audio frequency modulation radiated by trans 
mitter 22, in the operation being described, is 
blocked at band pass filter 55 but admitted by 
filter 56 which, as already described, is designed 
to pass frequencies of the predetermined audio 
frequency of modulator 24. Audio amplifier 58, 
associated with band pass filter 5, will amplify 
the admitted signal, using current from local 
source 42 for this purpose, more particularly, 
from power supply unit 38. The amplified cur 
rent will energize relay 66 to attract its armature 
SE' into engagement With its contact 85’ and thus 
to coimplete a circuit through motor field wind 
ing 66 which may be traced from the supply ter 
minal 4, through leads 44, 44", contact 64 of 
deenergized relay 59, unattracted armature 53', 
short lead 69, armature 60' of the other relay 6 
(energized as described) through relay contact 
65’ to winding 67, the circuit continuing through 
notor armatul'e 50 and through lead A6 to the 
other supply terminal 48. 
Concurrently with the rotation of motor 68, the 

insulated disc 2 of the primary control device A 
at the transmitting point is turned in a direc 
tion to cause the gap 5 separating the conducting 
Segments 3, 4, to overtake contact arm 1. For 
this purpose there is provided at the transmit 
ting point a pilot motor i, shown of the type 
having a permanent field magnet 8, which 
drives insulated disc 2 through shaft 9 and 
pinion 8), which may be toothed or fiction, 
meshing a gear (not shown) secured to rotate 
With disc 2. Pilot motor f77 is caused to rotate 
in correspondence with load motor 68 at the re 
mote point by means of coordinating means 
which includes a commutator device (designated 
generally at B) at the remote point and a pilot 
motor device (designated generally at C) at the 
Control point, the two being coupled via radio 
transmission, as will be described. 
Commutator B at the remote or receive1 point, 

COI in prises a commutator arm AC secured on 
shaft 89 and turned by load notor 68 by means of 
a gear 9 meshing with a pinion 99 secured on 
shaft 5 driven by motor 68. A contact 32 at 
the distal end of commutator arm. ) slidably 
engages a plurality of stationary contacts 86, 8, 
and 88: 86, 8 and 88 disposed concentrically 
about shaft, 89. Only two sets of three contacts 
each, i. e., set 86, 87 and 88 and set 86", 8' and 
88, are shown, for facility of illustration, al 
though it will be clear that a greater number of 
SetS may be employed and that the number of 
Contacts in each. Set is not necessarily restricted 
to three. The respective contacts of each set 
are connected in groups; contacts 86, 86' are 
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connected by a lead 92; contacts 87, 87 by lead 
93; contacts 88, 88, by lead 94. The said leads 
92, 93, 94 are connected by leads, respectively, 95, 
96, 97 to one input terminal of respective audio 
frequency modulators 98, 99 and 00. The other 
input terminals of the modulators are connected 
by a common lead 104 and a lead C3 to the con 
mutator arm (i. 
Modulators 98, 99 and OO are adapted to mod 

ulate the generated radio Waves at different pre 
determined audio frequencies-the radio fre 
quency of which is different from that of the 
radio frequency radiating from transmitter 22 at 
the control point. The plurality of modulators are 
Wired to a common transmitter 05 having an 
tenna, C8 and grounded at 09, and wired to 
power supply unit 06 which is connected by leads 
{ 0, 3 x to current supply wires 44, 46, respec 
tively, leading to source 42. 
The Waves radiated from antenna, 08, indi 

cated by dashed line i , are picked up at the 
control point by antenna, of a receiver 2, 
grounded at 3 and supplied with current from 
a power supply unit f it. Receiver 2 is tuned 
to the radio frequency of transmitter 05 at the 
remote point and Will pass all three audio fre 
gluencies originating at modulators 98, 99 and 
at the remote point. Three band pass filters 5, 
f S and Wired to receiver 2, are each de 
signed to pass only the audio frequency of the 
particulai predetermined audio frequency corre 
sponding, respectively, to that of nodulators 98, 
99 and 0 at the remote point transmitter 05. 
The band pass filters are individually wired to 
audio amplifiers 5’, f l 6 and T', which are 
individually connected to relays, respectively, 8, 
i9 and 2. Receiver 2 is wired to power Sup 

ply unit 4 which is connected by leads 25, 25X 
to supply wires 64 and 6, respectively, leading 
to Source 3. 
The armature 26 of relay 8, when the lat 

ter is energized, engages relay contact 29 which 
is connected to a lead 36 terminating in station 
ary contacts 42, 42; armature 27 of relay 9, 
when energized, engages relay contact 30 con 
nected to a lead 3 terminating in stationary 
contacts 3, 43', armature 28 of relay f20 
engages relay contact 3 connected to a lead 
f38 terminating in stationary contacts f44, 44'. 
The relay arnatures 26, 27, 28 are connected 
by a connon lead 85 to lead 25 connecting with 
supply wire 64 from supply terminal 35. The 
Said stationary contacts are concentrically spaced 
about the shaft 46 of the pilot motor control C. 
Rotatively mounted on shaft 46 is an insulated 
disc 45 bearing a pair of conducting segments 
4 and 48, the adjacent ends of which are 

separated by a gap 49, in sliding engagement 
with the aforesaid stationary contacts. Segment 
f47 is connected to a collector ring 5 engaged 
by a brush 52 connected by lead 54 to a relay 
f58; segment 48 is connected to a collector ring 
5i engaged by a brush 53 connected by lead 55 

to a relay 57. The other terminals of relays 56 
and 57 are joined by wire 60 which is connected 
by short lead 60X to wire 6 which, as previously 
described, is connected to one terminal 30 of the 
current source 3A. Armature TO of relay 56, 
When the latter is deenergized, engages a contact 

2 connected to wire 64 which, as previously 
described, is connected to the other supply ter 
minal 35, and, when the relay is energized, en 
gages a contact i. 2 on Supply wire 6. Arma 
ture of relay 5, when the latter is deener 
gized, engages a contact 75 connected to supply 
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wire f 64, and, when the relay is energized, en 
gages a contact 3 on the other supply wire 6. 
The insulated disc 45 is turned by the pilot motor 
it by means of a gear 86 secured to turn with 
disc 45 and meshing with the pinion 85 on the 
pilot motor shaft, 79. 
As already described, load notor 68 at the 

remote point is caused to rotate in the desired 
direction by moving contact arm 7 of the primary 
control device A at the control point into en 
gagement With one or the other of the segments 
3, 4. Rotation. Of load notor 98 Will cause Con 
inutator arm of Conmutating device B to 
turn correspondingly to successively engage the 
stationary contacts 86, 87, 88, 36, 8, 88. The 
circuit to a particular one of the plurality of 
nodulators 98, 9.9, OC will be completed by the 
engagement of contact 02 of Commutator arm 
i) with one or the other of the stationary con 
tacts (i. e., 86 or 86", 87 or 8, 88 or 88') con 
Elected to that particular modulator. For exam 
ple, if commutator arm fi is at stationary con 
tact 38, as shown in Fig. 1 (Or at the companion 
contact 86'), a circuit will be completed to modul 
lat of 99 which may be traced from common mod 
ulator wire Oli through lead O3 to commutator 
arm of its distal contact, 2, Stationary contact 
83 and through lead 95 to modulator 99. Modul 
lator 99 will then modulate the carrier waves gen 
erated by transmitter 5 to the predetermined 
audio frequency assigned to 99. The modulated 
WaWes Will be picked up by receiver 2 at the 
cCIntrol point, and only that audio frequency will 
paSS the band paSS filter 6 which is designed to 
pass signals of the audio frequency originating at 
inodulator 99. The amplified current from audio 
amplifier 6' associated with band pass filter 6 
will operate its associated relay 9, attracting its 
a'nature 27 into engagement With relay contact 
:30, thus energizing the stationary contacts 43, 
43' associated with relay 9 and band pass filter 
6, the circuit being traced from supply terminal 

35 through wires 64, 25 to the common arma 
ture lead 85 and to armature 27, engaged relay 
contact f3(), lead 3 and finally to stationary 
contacts 43, 43'. 
In the angular position of insulated disc 45 

shown in Fig. 1, energization of stationary con 
tacts f43, 43' Will have no effect upon the pilot 
notCr control relays 56 and 57 because both 
contacts engage, in the position of disc 45 shown, 
insulated portions of the disc; more particularly, 
Stationary contact 43 will be at the insulated gap 
:49 between conducting segments 47, 48. 
Hence pilot in Otor Will not rotate when insul 
iated disc 45 of the pilot motor control C and 
the contact arm 0 of the commutator B are in 
the position shown in Fig. 1. However, when 
commutator arm of is moved (by load motor 68, 
aS already described) to engage its contact 02 
With the next stationary contact 8 to energize 
the corresponding pair of stationary contacts 44, 
44 of pilot motor control device C-by means 

Of nodulator 00 and transmitter 5 at the re 
mote point and receiver 2 and band pass filter 

and aSSociated parts at the control point, as 
described above in connection with the energiza 
tion of stationary contacts 43, 43' at C-a, 
circuit Will be completed through pilot, motor con 
trol relay 57. This circuit is traced fron the 
energized stationary contact 4, engaged co 
ducting segment 43 (as shown in Fig. 1), its 
a SSCCiated collector ring 5f, brush 53, lead 55, 
to relay 57 and through common lead 60 and 
Short lead 69X to supply line 6 leading to the 
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other supply terminal 33. The other energized 
contact AA’ of the pair 44, 44' will have no 
effect since it engages merely the insulated por 
tion of disc 45. 

Energization of relay 52 will attract its arma 
ture into engagement with relay contact 73, 
thus establishing a circuit through pilot motor 
A from supply terminal 39, through supply wire 
is , relay contact 73, attracted relay armature 
if, motor arrnature A6, armature 78 of the 
other and deemergized relay 56 and relay Con 
tact A (in the position shown in Fig. 1), and to 
the supply wire & leading to the other supply 
terminal 33. 
In the turning of commutator arm (A from 

the first portion or station (show in Fig. 1) in 
which its contact 22 engages only stationary 
contact 86 to the next station in which its con 
tact 02 engages only stationary contact 87, the 
commutator contact 32 will, before fully reach 
ing the next station at 8, engage both stationary 
contacts 86 and 3. This will cause energization 
of four stationary contacts at the pilot motor 
control device C, namely, contacts 43, 43' and 
f44, 44'. Energization of stationary contacts 
43' and 4' will have no effect since they en 

gage insulated portions of the disc 45; nor Will 
the energization of brush 43 have any effect 
while disc is is in the position shown with brush 

; 3 engaging insulated gap $9. However, in the 
turning of disc 5 from the first station with 
gap 49 at contact 43 (as shown in Fig. 1) by 
the now energized pilot motor Aa, the other con 
ducting segment of the disc will become en 
gaged by energized contact 43 (commutator 
contact 02 still bridging stationary contacts 86 
and 8). The concurrent engaging of segments 
i48 and 2 3i, with both energized contacts 44 
and 43, 1espectively, will cause the energiza 
tion of both relays 5, 
their respective armatures 70, 7 will be at 
tracted into engagement with relay contacts f 12, 
73, both of which are on the same supply wire 
6., thus disconnecting the circuit to the motor 
armature 3. Pilot motor E7 will be stopped by 
dynamic braking in the field of the permanent 
magnet 8 and no further rotation Will occur 
Until commutator al'm is further turned (by 
the load notor, as described) to move its con 
tact 82 out of engagement with stationary con 
tact 86. Thereat, contact 43 at pilot motor con 
trol C will be deenergized, thus breaking the cir 
cuit to relay 56. Since relay 5 remains ener 
gized, the pilot motor will again start rotation, 
which will continue until gap 49 reaches con 
tact 44, breaking the circuit to relay 56. 
Current is continued to be supplied to the load 

inotor 68 as the commutator arm of com 
nutating device B and insulated disc 4.5 of the 
pilot motor control C are turning successively 
from one stationary contact to the next. This 
stepped advance of commutator arm and pilot 
notor control disc continues as insulated disc 2 of 
the primary control. A turns in a direction to over 
take contact arm 7, until gap 5 separating con 
ducting Segments 3, 4 reaches the contact arm, at 
Which tinne load motor 63 will be stopped (in the 
mannei already described hereinbefore), thus 
Stopping commutator arm at the last en 
gaged Stationary contact and stopping pilot mo 
to control disc is with the gap 49 separating 
itS Segments 4, 88, at the stationary contact 
Corresponding to the last engaged stationary con 
tact of the commutator. 

Rotation of pilot motor 77 will also turn in 

A5 with the result that 

5 

() 

() 

2 5 

3:) 

5 

GO 

75 

8 
Sulated disc 2 of primary control A in a direction 
to cause gap 5 Separating conducting segments 
3, 4 to overtake contact arm i. When this over 
taking occurs and contact arm a bridges gap 5 
to engage both conducting segments 3, 4, the load 
motor 68 at the remote point Will be stopped, for 
the following reasons: Engagement of both seg 
ments 3 and A Will complete the Circuits to both 
audio frequency nodulators 23 and 24 which Will 
modulate the radio frequency at the two different 
predetermined frequencies assigned to the respec 
tive modulatOS, At the remote point, both band 
pass filters 55 and 56 will admit the two audio 
frequencies, that originating at modulator 23 
being passed by filter 55 and the audio frequency 
originating at 24 being passed by filter 56. Hence 
both load motor control relays 59 and 63 will be 
energized to attract their respective armatures 
59' and 3’ into engagement with relay contacts 
64' and 55'. The circuit (through the field wind 
ings 66, 6) to motor armature it will be broken 
and the load notor stopped. in Fig. 1, contact 8 
of contact arin i is shown of sufficient width to 
bridge gap 5 and engage both segments 3, 4 si 
multai) eously (resulting in energization of both 
relays 59 and 63 at the remote point, as just de 
Scribed). Similar results may be obtained by 
increasing the width of gap 5 and/or decreasing 
the width of contact 8, so that when the contact 
arm 7 is aligned with the gap, its contact S will 
engage neither One of segments 3, 4. In this case, 
the circuit to both audio frequency modulators 
23 and 24 will be broken so that no modulation 
is imposed on the radiated waves. Hence there 
will be at the remote point no audio frequency 
WaVeS to paSS the band paSS filters to energize 
load notor control relays 59, Which remain 
deenergized, their respective armatures 59, 63 
engaging relay contacts 64, 65 (as shown in Fig. 
1) to break the circuit to the load motor. 

in the event that the concurrent movements 
of the load at the remote point and the contact 
arm 7 of primary control A. are occasionally dis 
arranged from true correspondence, an auxiliary 
Coordinating load is provided for checking or 
resetting the position of the load to precisely 
Correspond to a predetermined position. Of the 
Contact arm. , such for instance, as to the zero 
pOsition of pointer on Scale 5. An inde 
pendent auxiliary control System (which may be 
Conveniently termed the “Zeroizing' system in 
contradistinction to the main or “coordinating 
System') for this purpose comprises a separate 
transmitter at the control point and a separate 
receiver at the remote point for controlling the 
load motor independently of the main control 
System described above. The Zeroizing trans 
mitter at the control point, designated 200 in Fig. 
1, provided With antenna, 2 and grounded at 
202, radiates Waves of a predetermined radio 
frequency different from those of coordinating 
transmitters 22 associated with the primary con 
trol A at the control point, and 05 associated 
With the commutating device B at the remote 
point, So not to cause interference therewith. 
Current is furnished to zeroizing transmitter 
200 from power supply unit 95 through paired 
leads 49, and is Wired to an audio frequency 
modulator 99 which is in turn wired to the power 
Supply unit 95; audio frequency modulator 99 
is adapted When the circuit, thereto is completed, 
as Will be described, to modulate the radio fre 
quency Waves. Power supply unit 95 is con 
nected to Supply Wire 64 leading to supply ter 
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minal 35 at current source 3; the other supply 
terminal 30, however, is not directly connected 
to power supply unit f 95 but is normally broken 
at a “Zeroizing' SWitch 63. Switch arm 63 
normally engages contact 62 (shown in Fig. 1); 
to complete the supply circuit from terminal 38 
to supply wire f8 which furnishes current to 
the various parts of the coordinating System (as 
already described), and is normally disengaged 
from its other contact 98 is at One end of Wire 
i97 leading to power supply unit 95. Only 
when Zeroizing Switch 63 is moved from its nor 
inal position (shown in Fig. 1) into engagement 
With contact 98 are the Zeroizing transmitter 
200 and modulator 99 made Operative to radiate 
the modulated radio Wave, for purposes more 
fully described subsequently. 
The modulated waves radiated by Zeroizing 

transmitter 280, and diagrammatically indicated 
by dashed lines 20 l', are picked up by the an 
tenna, 204 of a zeroizing receiver 293 at the remote 
point, grounded at 205 and powered from a Sup 
ply unit 226 connected by leads 207 and 39 to 
the supply terminals of local current source 42. 
Associated with receiver 203 is a band pass filter 
29 to pass only the audio frequencies originat 
ing at A. E. modulator 99 of Zeroizing trans 
mitter 200 at the control point and picked up 
by Zeroizing receiver 203 which is tuned to the 
predetermined radio frequency of the Zeroizing 
transmitter 200. The A. F. Signals are amplified 
at 2 (0, the amplified current being conducted 
by paired leads 45 to the coil 25 of a solenoid, 
the arnature 27 of which carries contact 27X 
at its lower end. Contact 2 fix is engageable 
When the Solenoid is energized, with conducting 
segments 225, 226 mounted on an insulated disc 
228 Separated by gap 227. Segment 225 is con 
nected to collector ring 229 engaged by brush 23 
which is connected by a lead 233 to the outer 
terminal of field winding 67; Segment 228 is con 
lected to collector ring 230 engaged by brush 
232 which is connected by a lead 234 to the 
outer terminal of the other field winding 66. 
Solenoid armature 2fT is connected by a flexible 
lead 28 and lead 29 to the current supply line 
44. Insulated disc 228 is provided with a gear 
(not designated) meshing With pinion on shaft 
75 of load motor 68, so that disc 228 is turned 
concurrently with rotation of the load motor. 
The first step in Zeroizing is to place contact 

arm of primary control A in a position arbi 
trarily predetermined as the resetting or zero 
izing position, preferably the Zero position on 
scale 5. 
a position. With the gap 5 Separating conducting 
segments 3, 4 in alignment with contact arm 8 
at 'zero' position, the engagement of contact 
8 of arm with One or the other of the segments 
will cause rotation of load motor 68, arm of 
of commutating device B, disc 45 of pilot notor 
control C, pilot motor 77 and disc 2 of primary 
control A (in the manner described above) until 
gap 5 is bridged by contact 8, both the contact 
arm 7 and disc 2 then being at the "Zero' posi 
tion. Rotation of load motor 68 Will also turn 
insulated disc 228 of the Zeroizing System. If 
the load is correctly coordinated With primary 
control A, insulated disc 228 will be in the posi 
tion in Fig. 1 with gap 227 at Solenoid contact 
2. TX, which is the “Zero' position correspond 
ing to “Zero' position of primary control A; the 
load, being operatively connected to disc 223 (by 
the transmission gearing described above), will 
likewise be at "Zero' position. To rectify the 

If insulated disc 2 is not already in 

() 

20 

2 5 

40 

5 5 

60 

() 

O 
coordination between zeroizing disc 228 (and 
ioad 76) and the primary control A, and to be 
certain that disc 228 is at 'zero’ position, Zero 
izing SWitch S3 is noved from its normal or 
COOrdinating position (as shown in Fig. 1) into 
engagement With contact 98 to motivate the 
Zeroizing System. This Will close the branch of 
the power lines to power supply unit 95 con 
nected to supply terminal. 3) via lead 97 and 
Zeroizing SWitch 63. The other branch to power 
Supply unit 95 via lead 64 already being com 
pleted, current Will be thus furnished to trans 
mitter 29 and A. F. modulator 99, resulting in 
the radiation of audio modulated waves of the 

5 predetermined radio frequency to be picked up 
at the remote point by zeroizing receiver 293 
and of the predetermined audio frequency to 
be admitted by band pass filter 289. 
The zeroizing radio transmission picked up at 

the remote point by receiver 283 and passed by 
filter 29 is amplified by audio amplifier 20. The 
amplified current is conducted by leads 45 to 
coil 5 of the Solenoid causing its arrnature 2 
to move towards the conducting segments 225, 
226 of insulated disc 228 and engaging its con 
tact 2 X therewith. Eif disc 228 happens to be in 
the “Zero' position (as shown in Fig. 1) Sole 
noid contact 2 fiX will engage both conducting 
segments 225 and 226, and will cause energiza 
tion of both field windings 6A and 66, respec 
tively. The circuit to field winding 67 may be 
traced fron Supply tei"Irinai 4 of the local Source 
42 via Wire 44, lead 2 3, Solenoid contact, 2 TX, 
segment 225, its collector ring 229 and brush 23f, 
lead 233, to winding 6, through notor arnature 
1 and wire 46 back to the other supply termi 
nal 48. The circuit, to the other field Winding 
66 may be traced from its associated segment 226, 
collector ring 23 and brush 232; lead 234 to 
winding 66, and through notor armature 
back to supply terminal 48 in the manner de 
scribed above relative to its companion winding 
67. By reason of the energization of both field 
Windings 86 and 5, notor Will remain sta 
tionary and will not disturb the correct Zero po 
sition of the load. If, on the other hand, gap 
227 happens to be displaced from "Zero' posi 
tion (shown in Fig. 1) With Solenoid Contact 
2 ?ix engaging only one of the segments 225, 
226, only that one of the windings 66, 6 asso 
ciated with the engaged segment Will be ener 
gized to cause the load motor to rotate and turn 
disc 228 in a direction to cause gap 227 to ar 
rive at the solenoid contact 2 X (“Zero' posi 
tion) whereat motor $3 is stopped, as described 
above. Zeroizing switch 53 may then be re 
stored to normal position (shown in Fig. 1) 
readying the system for regular coordinating 
operation. 
In the arrangeinent of Fig. 1, pilot motor f77 

is employed for turning insulated disc 2 of pri 
mary control A and insulated disc fé5 of pilot 
motor control device C. Both the pilot notor 
and its control device C may be combined in a 
single unit, which serves the dual purpose of turn 
ing disc 2 of primary control A and at the same 
time cooperating with commutator B in the co 
ordinating operation. This is shown in Fig. 2 
where the prinary control A of Fig. is dupli 
cated, its component partS (and Operation) be 
ing unchanged and beating the identical refer 
enca characters of Fig. ... he single unit, which 
is in effect a step-by-step actuator, designat 
ed generally at D, comprises a rotor 289 secured 
to shaft 9 which turns insulated disc 2 in the 
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manner, and for the purpose, described above in 
connection with Fig. ... Rotor 289 has penal 
nent “N' and 'S' poles, as shown, and is caused 
to turn by the successive energization (in a nail 
ner subsequently described) of a plurality Of 
magnet coils 283, 282,283, 234, 235 and 286 con 
centrically spaced about rotor 289. One termi 
nal of the coils is connected to a common lead 
287 connected by lead 288 to Supply Wire E6 
leading to supply terminal 38; the other ends 
of the coils are connected by individual leads, re." 
spectively, 27, 272, 273, 274, 275 and 26 to the 
respective contacts 263, 262, 263, 26, 265 of the 
plurality of relays 25 to 256. The arnatures, 
designated 25.x, 2.52x, 253x, 25.8x, 255x, 256*, of 
the relays are connected to a common lead 26 
joined to supply wire 66 leading to supply ter 
minal 33, and are normally, i. e., When their re 
spective relays are deenergized, engaged With 
blind contacts (as shown). 
energized condition of the relays (as Shown in 
Fig. 2), the circuits to the plurality of magnet 
coils 28 to 28S will be broken at the relay ar 
matures. For the purpose of energizing the re 
lays 25 to 258, each is individually wired to 
respective ones of a plurality of audio frequency 
amplifiers 24: , 2.52', etc. to 246 which are in 
turn individually wired to respective ones of a 
plurality of band pass filters 24, 282, etc. to 26. 
The plurality of filters are wired to a connoi). 
receiver 24 provided with an antenna, 239 
and grounded at 238. Receiver 24 and the plu 
rality of band pass filters and A.F. amplifiers are 
powered from power supply unit 237 Connected 
by leads 64 and 6 to the current source 38. 

... Receiver 24 is tuned to the radio frequency 
of transmitter i35, at the remote point. AS 
sociated with the transmitter are a plurality of 
A.F., modulators 223 to 235, inclusive, equal in 
number to the number of band pass filters 24 
to 246 at the control point. The plurality Of nod 
ulators are controlled by a commutating device 
B' having a number of stationary contacts 23 
to 236, inclusive, equal to the number of mod 
ulators (and band pass filters). The stationary 
contacts are not grouped or paired as is the Case 
in Fig. 1, but each commutator contact is indi 
vidual to a particular nodulator. The plurality 
of modulators 225 to 23, inclusive, are arranged 
to modulate the radio frequency Waves at dif 
ferent predeterrained audio frequencies corre 
sponding to the audio frequencies admitted by 
corresponding ones of the plurality of band paSS 
filters 24 and 246 associated with Step-by-step 
actuator D at the control point. 
Commutator arrin. of the commutator device 

B is turned (by load motor 68 in the manner 
described in connection. With Fig. 1) to Succes 
sively engage the plurality of stationary contacts 
23 to 236, inclusive, and thus to close the circuits 
to Successive ones of the plurality of A. F. nodul 
lators. 225 to 23, inclusive, resulting in the modul 
lation of the radio wave generated by transmitter 
05 at Successively different predetermined audio 

frequencies. The modulated wave is picked up by 
receiver 24 but is blocked by the plurality of 
band pass filters 24 to 246 except the particular 
One, a SSigned to the audio frequency of the nodul 
latOr at the renote point associated with that 
particular stationary contact of commutator 3 
Which is engaged by commutator arm at the given 
instant. The audio frequency admitted by Suc 
cessive. Ones of the band pass filters 24-2A6, 
after being amplified, will energize relays 25 -256 
in SucceSSion. If, for example, the audio fre 
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quency of the received wave at a given instant 
corresponds to that to which band pass filter 24 
is assigned, the A. F. modulation will be admitted 
by 24 will be amplified by 24: ' and Will energize 
relay 25, which will attract its arm 25 ° into en 
gagement with relay contact 26 to complete the 
circuit to magnet coil 28 . This circuit may be 
traced from supply terminal 35, through Supply 
wire 63 and common relay lead 26 to relay 
armature 25 X and engaged contact 25i, through 
lead 27 and magnet, coil 28 to connon magnet 
coil lead 28 and by lead 288 to Supply Wire 
leading to the other supply terminal 38. Energi 
zation of magnet coil 23 will attract rotor 288 
towards it, in a counterclockwise Sense as viewed 
in Fig. 2. As the magnet coils 28 to 286 (and 
286 to 28 , repeating the steps) are Successively 
energized-in correspondence with the rotation, 
counter-clockwise, of commutator arm (, Fig. 
1-rotor 28S will turn counter-clockWise in Cor 
respondence with the successive energization of 
magnet, coils 28-286 and likewise in COlle" 
spondence with the commutator arm fi and the 
load. Because of the drive connection 79, i88, 
between the step-by-step actuator D and insli 
iated disc 2 of primary control A, disc 2 Will turn 
in correspondence with the load. 
The radio link between B at the remote poin 

and the pilot motor control C at the control point 
is shown in Fig. 1, and has been described, as a 
radio frequency wave having interrupted or dis 
continuous modulation. This is occasioned by 
the fact that, for facility in illustration and ex 
position, the device at B was shown and described 
as a commutator. That is to say, the nodulation 
will be interrupted during the time that the com" 
mutator arm disengages one stationary commu 
tator contact and before it has engaged the next, 
successive contact. The invention, however, is 
in no way limited to the employment of a radio 
frequency wave having discontinuous modula 
tions linking Band C, but contemplates that the 
modulation may be continuous as well as discon 
tinuous. The continuous modulated radio waves, 
like the discontinuous modulators imposed by 
the commutator, will be in repeated frequencies 
or patterns, originating at B and admitted by 
individual ones of the band pass filters 85, 6, 
; : 7 at C in succession, so that their respective 
relays 8, 9, 20 and associated stationary 
contacts 42, 43, 44, etc. will be successively 
energized in correspondence with the transmit 
ting device at B (likewise with the load motor 
and load). 

claim: . ‘. . . . 

1. In a remote control system controlled from 
a control point to move a load at a remote point 
to any desired end position, in combination, a 
primary control device at the control point coin 
prising a pair of relatively movable members, 
one of the members having electrical conducting 
elements separated by a gap, the other member 
having a contact element slidably engageable with 
the said conducting elements, a radio transmitter 
adapted to radiate waves of a predetermined radio 
frequency, a pair of audio frequency nodulators, 
each nodulator being connected in a circuit with 
the transmitter and in a second circuit with a re 
Spective one of the said conducting elements each 
nodulator being. Constructed and connected to 
In Odulate the Said radiated Waves to a different 
predetermined audio frequency, one of the said 
pair of members being selectively adjustable rela 
tive to the other member to cause displacement 
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between said gap and contact element and en 
gagement thereof with one or the other of the 
said conducting elements to complete the Second 
circuit to the respective one of the Said pair of 
modulators depending upon said desired direction 
of load movement; a reversible motor at the re 
mote point for moving the load, a radio receiver 
adapted to pick up the radiated Waves of Said 
predetermined radio frequency and to pass both 
said audio frequency modulations; a pair of band 
pass filters electrically connected to the receiver, 
each adapted to admit one of the two said pre 
determined different audio frequencies; a pair of 
relays controlling a circuit including the load 
motor, each relay being controlled by the corre 
sponding filter to cause the load motor to rotate 
in the direction corresponding to the particular 
audio frequency being radiated; a commutating 
device connprising a pair of members one movable 
relatively to the other, one of the members hav 
ing a plurality of contacts, the other member 
being a contactor slidably engageable with the 
said contacts, one of the said members being op 
eratively connected with the load motor for caus 
ing Successive engagement between the said men 
ber and said plurality of contacts, a second radio 
transmitter at the remote point, adapted to 
radiate waves of a radio frequency different from 
that radiated by the said primary control trans 
Initter at the Control point, a plurality of audio 
frequency modulators connected in circuits With 
predetermined ones of the said commutator con 
tacts and adapted to modulate the said radiated 
Wave at predetermined audio frequencies, each 
modulator being energized by the engagement of . 
the l'espective commutator contact by the Said 
contactOr; a Secondary control device at the con 
troi point including a pilot notor for turning 
the other of the said pair of relatively movable 
members of the primary control device in a di 
rection to cause alignient of contact element 
and the said gap to cause both first mentioned 
modulators to transmit simultaneously their re 
Spective frequencies for causing both relays to be 
simultaneously energized, thereby stopping the 
load motor, said secondary control device com 
prising a pair of members one movable relatively 
to the other, one of the members having a plu 
raity of contacts, the other member having elec 
trical conducting elements separated by a gap, a 
Second radio receiver adapted to pick up waves 
of the Said predetermined iradio frequency radi 
ated by the transmitter at the remote point and 
to pass said plurality of predeterminedly differ 
ent audio frequencies, a, plurality of band pass 
filters electrically connected to the second re 
ceiver, each filter being adapted to admit one of 
the audio frequencies transmitted by said plu 
Jality of modulators and connected in circuits 
With predetermined ones of the said pilot motor 
control device contacts to energize respective ones 
Of the last-named contacts depending upon the 
particular audio frequency radiated by the con 
mutator transmitter at the remote point, whereby 
the conducting element engaging one of the said 
last-named energized contacts causes the pilot 
motor to be energized, the pilot motor being 
Operatively connected for turning one of the said 
pilot control members in a direction to cause 
alignment between said gap and energized con 
tact to stop the pilot motor and the said member 
of the Secondary control device with the gap at 
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gagement between commutator contactor and 
contact at the remote point. 

2. In a remote control System. Controlled from a 
control point to move a load at a remote point 
to any desired end position, in combination, a 
primary control device at the control point Con 
prising a pair of relatively movable members, a 
radio transmitter adapted to radiate Waves of a 
predetermined radio frequency, a pair of audio 
frequency modulators connected in circuits With 
the transmitter and in second circuitS With Said 
members, each modulator being constructed and 
connected to modulate the said radiated Waves to 
a different predetermined audio frequency, One of 
the said pair of members being selectively ad 
justable relative to the other member to complete 
one of the second circuits to one or the other of 
the said pair of modulators depending upon Said 
desired direction of load movement; a reversible 
motor at the remote point for moving the load, a 
radio receiver adapted to pick up the radiated 
Waves of Said predetermined radio frequency and 
to pass both said audio frequency modulations, a, 
pair of band pass filters electrically connected 

25 to the receiver, each filter being adapted to admit 
one of the two said predetermined different audio 
frequencies, a pair of relays controlling a circuit 
including the load motor, each relay being con 
trolled by the corresponding filter to cause the 
load motor to rotate in a direction depending 
upon the particular audio frequency being radi 
ated, a commutating device having a movable 
member driven by the load motor, a second radio 
transmitter at the remote point adapted to 
radiate waves of a radio frequency different from 
that radiated by the said primary control trans 
mitter at the control point, a plurality of audio 
frequency modulators connected in circuits with 
the Second transmitter and adapted to modulate 
the said radiated Wave at predetermined audio 
frequencies depending upon the position of the 
said movable member of the commutator device; 
a secondary control device at the control point 
having a movable member and including a pilot 
motor for turning the other of the said pair of 
relatively movable members of the primary con 
trol device in a direction to cause both first, 
mentioned modulators to function and stop the 
load motor, a Second radio receiver adapted to 
pick up the Waves of the predetermined radio 
frequency radiated by the transmitter at the 
remote point and to pass said plurality of pre 
determinedly different audio frequencies, a plu 
rality of band pass filters electrically connected 
to the Second receiver, each filter being adapted 
to admit One of the audio frequencies transmitted 
by said plurality of modulators, to control in co 
Operation. With the movable member of the sec 
ondary control device rotation of the pilot motor, 
the pilot motor being operatively connected to the 
Said movable member of said pilot control device 
to Stop the pilot motor at a position coordinated 
With the position of the said movable member 
of the commutator device at the remote point. 

3. In a remote control system controlled from 
a control point to move a load at a remote point 
to any desired end position, in combination, a 
primary control device at the control point, a 
radio transmitter adapted to radiate Waves of a 

is predetermined radio frequency, a pair of audio 
frequency modulators connected in a circuit with 
the transmitter and in a second circuit, with the 
primary control device, each modulator being con 
Structed and connected to modulate the said a position coordinated with the position of en- 73 radiated waves to a different predetermined audio 
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frequency, the primary control device being Selec 
tively adjustable to complete the circuit to One 
or the other of the said pair of nodulators, drive 
means including a motor at the remote point for 
moving the load, a radio receiver adapted to pick 
up the radiated waves of said predetermined racio 
frequency and to pass both said audio frequency 
modulations, a pair of band paSS filter's each 
8 dapted to adrinit one of the tWo Said gredeter 
mined different audio frequencies and electrically 
connected to the receiver; a pair of relays con 
trolling a circuit including the load Inotor, each 
relay being controlled by the corresponding filter, 
to cause the load notor to rotate in a direction 
depending upon the particular audio frequency 
being radiated; a commutator control device at 
the remote point operatively connected to the 
load noto1, a radio transmitter at the remote 
point adapted to radiate Waves of a radio fre 
quency different from that radiated by the said 
primary control transmitter at the control point, 
a plurality of audio frequency modulators coin 
rected in circuits With the commutator control 
device and adapted to modulate the said radiated 
Wave at predetermined audio frequencies depend 
ing upon the position of the commutator control 
device at the remote point; a pilot control de 
Vice at the control point, including a pilot motor, 
a, Second radio receiver at the control point 
adapted to pick up the wayes of the predeter 
mined radio frequency radiated by the trainSmit 
ter at the remote point and to pass said plurality 
of predeterminedly different audio firequencies, a 
plurality of band paSS filter's electrically coin 
lected to the Second receiver, each filter being 
adapted to admit one of the plurality of audio 
frequencies radiated by the said transmitter at 
the remote point to control rotation of the pilot 
motor, the pilot motor being operatively con 
nected to the said pilot motor control device and 
to the said primary control device to stop the 
drive means at the remote point with the load in 
the desired end position. 

4. A remote control Systein having coordinat 
ing instrumentalities according to claim 3, further 
provided With Zeroizing instrumentalities con 
prising a radio transmitter at the control point, 
adapted to radiate Waves of a predetermined radio 
frequency different from that of the said primary 
control transmitter and the said transmitter at 
the remote point, an all dic modulator connected 
in circuit With the transmitter and adapted to 
modulate the said radiated waves at a predeter 
mined audio frequency, a SWitch at the control 
point for selectively connecting a source of cur 
rent to the coordinating instrumentalities or to 
the Said Zeroizing transmitter and modulator, the 
Said SWitch being manipulated preparatory to 
Zeroizing to connect the source of current to the 
COOrdinating instrumentalities at the control 
point and the primary control device being ad 
justed to a predetermined Zero position, whereby 
the notor at the remote point is caused to rotate 
for moving the load to reach the corresponding 
Zero position, whereafter the switch is manipu 
lated to Supply current to the zeroizing transmit 
ter and modulator, the said Zeroizing instru 
mentalities further comprising a radio receiver 
and bank pass filter connected in circuit, thereto 
at the remote point adapted to pick up and pass 
WaVeS radiated by the said Zeroizing transimitter 
at the control point, a zeroizing device having a 
movable member provided with a pair of elec 
trical conducting elements separated by a gap, 
the Said conducting elements being connected in 
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circuit With the motor to cause rotation of the 
Same in respectively opposite directions, a con 
tact engageable With the Said conducting ele 
Inents, the load notoi being operatively con 
nected to the Said novable neither to nove the 
Sane in a direction to callse aligninet, between 
Said gap and contact, and electronagnetic means 
actuated by the Said audio modulated waves to 
engage the said contact, With the conducting ele 
ments to supply current to the load notor, where. 
by the load and the said movable membel of the 
Zeroizing device are turned until the Said gal) 
reaches the said engaged contact, thereby caus 
ing stopping of the load notor With the load at, 
Zero position. 

5. A remote control System having coordinating 
instrumentalities according to claim 3, further 
provided with Zeroizing instrumentalities com 
prising a radio transmitter at the control point, 
adapted to radiate Waves of a predetermined radio 
frequency different from that of the said primary 
control transmitter and the said transmitter at 
the remote point, an audio modulator connected 
in circuit with the transmitter and adapted to 
modulate the Said radiated waves and band pass 
filter at the renote point adapted to pick up and 
admit Waves radiated by the said Zeroizing trans 
mitter at the control point, and a Zeroizing device 
having tWo relatively movable members electri 
cally and operatively connected to the load motor 
and actuated by the said audio modulated waves, 
the relative position of said members causing the 
motor to move the load to the zero position and 
to Stop the notor when the members reach 3, pre 
determined relative position. 

6. In a remote control System controlled from 
a Control point to move a load at a remote point 
to any desired end position, in combination, a 
primary control device at the contro point, 3. 
radio transmitter adapted to radiate waves of a 
predetermined radio frequency, a pair of audio 
frequency nodulator's, each modulator being con 
nected in a circuit With the transmitter and 
adapted to modulate the said radiated waves to a 

5 different predetermined audio frequency, the pri 
mary control device being selectively adjustable 
to complete the circuit to one or the other of the 
Said pair of modulators; a reversible motor at the 
remote point for moving the load, a radio receiver 
adapted to pick up the radiated waves of said 
predetermined radio frequency and to pass both 
Said audio frequency modulations, a pair of band 
paSS filters electrically connected to the receive 
and each adapted to admit one of the two said 
predetermined different audio frequencies, means 
controlled by the filters for causing the load motor 
to rotate in a direction depending upon the par 
ticular audio frequency being radiated; an ad 
justable secondary control device at the remote 
point Operatively connected to the load motor, a 
Second radio transmitter at the remote point 
adapted to radiate waves of a radio frequency 
different from that radiated by the said primary 
control transmitter at the control point, a plu 
rality of audio frequency modulators connected 
in Circuit With the Second transmitter and in a 
Second circuit with Said seconday control device, 
Said last-named modulators being adapted to 
Inodulate the said radiated wave at predetermined 
audio frequencies depending upon the position 
of said adjustable control device; a control motor 
at the control point for operating the said primary 
control device to cause both of its said pair of 
modulators to function and stop the load motor, 
Said control motor having a magnetic rotor opera 
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tively connected to the said primary control device 
and a plurality of coils spaced about the said 
rotor, a Second radio receiver adapted to pick up 
the Waves of the predetermined radio frequency 
radiated by the transmitter at the remote point 
and to paSS said plurality of predeterminedly dif 
ferent audio frequencies, a plurality of band pass 
filters connected in circuit with the second re 
ceiver and each adapted to admit one of the plu 
rality of audio frequencies.radiated by the said 
transmitter at the remote point, a plurality of 
relays individually associated with respective ones 
of the said plurality of band pass filters and re 
Spective ones of the said plurality of coils, said 
Coils being adapted upon functioning of their 
respective band pass filters and relays to create 
a rotating magnetic field to cause rotation of the 
Said rotor in coordination with the rotation of the 
Said load motor. 

7. In a remote control system controlled from 
a control point to move a load at a remote point 
to any desired end position, in combination, a 
primary control device at the control point, a 
radio transmitter adapted to radiate Waves of a 
predetermined radio frequency, a pair of audio 
frequency modulators, each modulator being con 
nected in a circuit with the transmitter and 
adapted to modulate the said radiated waves to 
a different predetermined audio frequency, the 
primary control device being selectively adjust 
able to complete the circuit to one or the other 
of the said pair of modulators; a reversible motor 
at the remote point for moving the load, a radio 
receiver adapted to pick up the radiated waves of 
Said predetermined radio frequency and to pass 
both Said audio frequency modulations, a pair of 
band paSS filters electrically connsected to the 
receiver and each adapted to admit one of the two 
Said piedetermined different audio frequencies, 
means controlled by the filters for causing the 
load motor to rotate in a direction depending 
upon the particular audio frequency being radi 
ated; and adjustable secondary control device at 
the remote point, operatively connected to the load 
motor, a second radio transmitter at the remote 
point adapted to radiate waves of a radio fre 
quency different from that radiated by the said 
primary control transmitter at the control point, 
a plurality of audio frequency modulators con 
nected in circuit with the second transmitter and 
in a Second circuit with said secondary control 
device, Said last-named modulators being adapted 
to modulate the Said radiated wave at predeter 
mined audio frequencies depending upon the posi 
tion of Said adjustable control device; a control 
motor at the control point for operating the said 
primary control device to cause both of its said 
pair of modulators to function and stop the load 
motor, Said control motor having a magnetic rotor 
Operatively connected to the said primary control 
device and a plurality of coils spaced about the 
Said rotor, a second radio receiver adapted to pick 
up the Waves of the predetermined radio fre 
quency radiated by the transmitter at the remote 
point and to pass said plurality of predeterminedly 
different audio frequencies, a plurality of band 
paSS filters individually connected in circuits With 
respective Ones of the said plurality of coils and 
each adapted to admit one of the plurality of 
audio frequencies radiated by the said transmitter 
at the remote point to create a rotating magnetic 
field at the said coil to cause rotation of the rotor 
in coordination with the rotation of the said load 
motor. 

8. In a remote control system controlled from 
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18 
a control point to move a load at a remote point 
to any desired end position, in combination, a 
radio transmitter at the control point adapted to 
radiate waves of a predetermined radio frequency 
and two predetermined audio frequencies, a psi 
mary control device at the control point electri 
cally coinnected with the transmitter and Selec 
tively adjustable to modify the said radiated Waves 
to one or the other of said audio frequencies, a 
motor at the remote point for moving the load, 
a radio receiver at the reimote point adapted to 
pick up and selectively pass the radiated waves, 
neans connected with said receiver and respon 

Sive to the passed audio and radio frequency wave 
for causing the load motor to rotate in a direction 
depending upon the said wave modification at 
the control point, a second radio transmitter at 
the l'enote point adapted to radiate Waves of a 
radio frequency different from that radiated by 
the said primary control transmitter at the con 
trol point, and of predetermined audio frequen 
cies, a movable control device at the remote point 
electrically connected with the second transmitter 
and operatively connected to the load motor, said 
Imovable control device being adapted to modify 
the said radiated wave, a second radio receiver 
at the control point adapted to pick up the waves 
radiated by the transmitter at the remote point, 
3 pilot motor operatively connected with the pri 
mary control device for adjustment thereof, and 
means at the control point responsive to the out 
put of the second receiver to energize the pilot 
motor to coordinate the said primary control 
device in accordance with the said wave modifi 
cation at the remote point. 

9. In a remote control System controlled from 
a control point to move a load at a remote point 
to any desired end position, in combination, in 
strumentalities including a radio transmitter at 
the control point adapted to radiate waves of a 
predetermined radio frequency modified depend 
ing upon the desired load movement, a motor at 
the remote point for moving the load, instru 
mentalities including a radio receiver at the 
remote point adapted to pick up the radiated 
Waves and move the load motor in accordance 
With the Said Wave modification at the control 
point, instrumentalities including a movable 
Control device operatively connected with the 
load motor and also including a radio trans 
mitter at the remote point adapted to radiate 
Waves of a radio frequency different from that 
radiated by the Said transmitter at the control 
point as modified by the movable device in de 
pendence on the Said load movement, and in 
strumentalities including a control motor op 
elatively connected with the first instrumentali 
ties and also including a radio receiver at the 
control point adapted to pick up the waves 
radiated by the transmitter at the remote point 
to control the control motor for coordinating the 
first instrumentalities at the control point with 
the load at the remote point in accordance with 
the Said Wave modification at the remote point. 

10. In a remote control system controlled from 
a control point to move a load at a remote point 
to any desired end position, in combination, in 
Strumentalities including a radio transmitter at 
the control point adapted to radiate waves having 
Selected characteristics modified depending upon 
the desired load novement, a motor at the re 
mote point for moving the load, instrumentalities 
including a radio receiver at the remote point 
adapted to pick up the radiated waves and move 
the load motor in accordance With the said Wave 
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modification at the control point, instrumen 
talities including a novable control device op 
eratively connected With the load motor and also 
including a radio transmitter at the remote point 
adapted to radiate waves having characteristics 
different from that radiated by the said trans 
mitter at the control point as modified by the 
Iowable device in dependence on the said load 
movement, and instrumentalities including a 
control motor operatively connected with the 
first instrumentalities and also including a radio 
receiver at the control point adapted to pick up 
the waves radiated by the transmitter at the 
remote point to control the control motor for 
coordinating the first instrumentalities at the 
control point with the load at the remote point 

20 
in accordance with the said wave modification 
at the remote point. 

MICHEL, N. YARDEN.Y. 
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