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The present invention pertains in general to
remote control systems for controlling a num-
ber of isolated apparatus units and for monitor-
ing the operation of each unit from a central
control station, and more particularly to such a
system that is adapted for the control of street
lights.

There are several methods in common use
for controlling the operation of street lighis
from a central location but none of these meth-
ods provides any indication at the control sta-
tion of the proper operation of each light in the
system. It is therefore necessary to patrol the
entire lighting system at frequent intervals to
detect the lights that are out of service due to
burncuts or breakage. In a large municipality
a considerable force is required for patrolling
and maintaining the system.

The principal object of the present invention

is to provide an improved street light control :

system that will permit the lights to be con-
trolled from a central location by means of
radio, and will also provide an indication at the
conirol station of the proper operation of each
light in the system to thereby eliminate the
need- for patrolling the system and to provide
more efficient maintenance.

A further object of the invention is to provide
a printed record at the control station at fre-

quent iatervals that will show which of the :

lights in the system are operating properly.

The chject of a modification of the invention
is to provide a printed record: of only those lighis
in the system which are not operating properly.

The invention has been illustrated by the ac-
companying drawings, in which;

Pig. 1 is a schematic diagram of the equip-
ment which is located at each of the remote
stations.

Fig. 1A is a front view showing the mechani-
cal arrangement of the timing mechanism and
code sender located at each remote station.

Fig. 1B is a side view of the timing mecha-
nism- and code sender as seen from the right of
Big, 1A.

Fig. 2 is a schematic diagram of the control
station equipment.

Fig. 3 is a schematic diagram of a modified
form of recorder for use at the control station.

Fig. 4 is a chart of the code used for signaling.

The above objects are realized by providing a
radio receiver and transmitter at the control
station and at eaech remote location where =z
light or group of lights is to be controlled. The
transmitter at the control station and the re-
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ceivers. at the remote stations are tuned to one
radio channel, while the receiver at the control
stations and the transmitters at the remote sta~
tions are tuned to a second radio channel. Al
of the lights are turned on simultaneously by
momentarily energizing the radio transmifter
at. the control station. The radic receivers at
each of the remote points operate a ratchet re-
lay one step in response to each momentary
operation of the control transmitter. Alter-
nate operations of the ratchet relay turn the
lights on or off. When the lights are turned on
a timing mechanism driven by a synchronous
motor is started at each of the remote stations.
Each timing mechanism is arranged to energize
its associated radio transmitter for a short in-
terval a predetermined length of time after the
lights are turned on. This predetermined
length of time is different for each remote sta-
tion so that each station is allocated a particu-
lar time for using the return signal radio chan-
nel, During the time that the transmitter at
one of the remote stations is energized it sends
2 coded signal, which is individual to that sta-
tion and corresponds to a number assigned to
the station, if the Ilights controlled by that
station are operating properly. If the lights
are not operating properly the transmitter is
disabled so that it will not be able to send any
signal,

The coded signals sent by the radio trans-
mitters at the remote stations are detected by
the radio receiver at the control station which
is arranged to operate an impulsing relay in
accordance with the received codes. The im-
pulsing relay controls a recording device which
translates the coded signals into the numbers
corresponding to the remote stations and prints
them on a paper tape. Omission ¢f any num-
ber on the printed record indicates a fault at
the corresponding remote station. The num-
ber of the remote station will be apparent from
the preceding printed nuraker if the timing
mechanisms are arranged to cause the remote
stations to report in the same sequence as their
assigned numbers. In the modified form of the
recorder only the numbers of the remote sta-
tions which are out of order are printed.

‘The detailed operation of the apparatus at one
of the remote stations will now be described with
reference to the drawings. Referring to Fig. 1,
the radic receiver which controls the street light,
or group of street lights, associated with the re-
mote station is shown at the top of the draw-
ing. Immediately below the receiver is the trans-
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mitter used to inform the control station of the
proper operation of the associated street lights.
At the bottom of the drawing the timing mecha-
nism and code sender is shown. An antenna 188
is provided at each remote station and is nor-
mally connected to the radio receiver through
contacts #61. The radio receiver consists of a
conventional regenerative detector stage having
its output coupled to the starting electrode of a
cold cathode gaseous discharge tube i82. The
degree of regeneration is controlled by varying
the screen grid voltage of the detector tube (83
by means of potentiometer (04 sc as to provide
the required gain. When a modulated radio fre-
quency signal is received the audio frequency
component appears across the choke coil 1§5 in
the plate circuit of the detector tube and also
appears across the series combination of con-
denser 186 and choke coil 107 which are made

series resonant to the audio frequency used for .

signaling so as tc provide a relatively large volt-
age on the control electrode of the gaseous dis-
charge tube 192 for a small audio signal when
the audio signal is of the proper frequency. When
such a signal is received the gaseous discharge
tube 182 is rendered conductive during the half
cycles that its anode is positive causing the op-
eration of the solencid {08. The anode current

for the gaseous discharge tube (82 is obtained

from the alternating current supply leads 163

and 10. The direct current voltage for the de-

tector tube is also obtained from the A. C. mains

but is first rectified by the thermionic rectifier

{11 and then filtered by choke coil {12 and con-

densers {13’ and ({4’. Alternating current is

used on the anode of tube 182 so as to cause sole-

noid 108 to be released when the audio signal is

removed from its starting electrode. Each op-

eration of solenoid 188 advances the ratchet 1(3

one step thus rotating the cam {14 through one-

eighth of a revolution. A snap-action switch 115

is alternately operated and released by cam 114

for successive operations of solenoid 188. When

switch 115 is operated it completes a circuit to

the street light 116 from the A. C. mains 189 and
{10 through the primary winding of current

transformer {I7. A momentary operation of the

transmitter 208 at the confrol station (Fig. 2)

thus causes the solenoids 168 at each of the re-
mote stations to operate and simultaneously turn

“all of the street lights on or off. The operation
of solenoid 108 also resets the counter mecha-

nism associated with the transmitter to zero.
‘When the street lights are turned on a circuit

is also completed to the synchronous motor 118

by switch [15. Motor 118 drives the disc {19
through suitable reduction gears. Disc {19 is
provided with a series of projections arranged in
& code which is individual to each station. The
arrangement of these projections on the disc $19
is shown in Fig. 1A. All of the discs are provided
with the first projection 128 which is used for
synchronizing the recorder at the control station
with the code senders at the remote stations. The
. projections succeeding 129 are located in the po-
sitions indicated in accordance with a prear-
ranged code. For convenience each group of four
positions following projection 28 may represent
a digit in the number assigned to the remote sta-
tion. The digits may then be formed by a code
as shown in Fig. 4, where the letters A, B, C and
D represent the four possible positions for the
projections forming a digit. The digits 1 through
~ 0 are then represented by providing projections
as indicated in the chart. The code shown on
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the disc §{9 of Fig. 1A thus represents the num-
ber 1234 assigned te a particular remote station.
A pair of contacts i2{ are arranged to be op-
erated by the projections on the disc 119 and are
conriected in series with the cathode circuit of
the oscillator tube 122 to key the radio frequency
carrier produced by the oscillator when it is op-
erating. The oscillator tube {22 is normally dis-
abled since its heater circuit and also the heater
circeuit for the rectifier tube 123 is opened by the
series connected contacts {24, 125 and §28. Con-
tacts (@1, 124, {25 and 12§ are associated with
the units, tens, hundreds and thousands wheels,
respectively, of a counter mechanism which is
driven by a star-wheel {27 which is engaged by
a pin 128 in disc !9 so as to cause the counter
mechanism io advance cne unit for each revolu-
tion of the disc {{8. Indentations are provided
in the counter wheels. in accordance with the
numper assigned to the remote station. There-
fore, at station 1234 for example, the only time
that all four sets of contacts associated with the
counter will be closed simultansously will be dur-
ing the 1234¢h revolution of the disc {18, During
this particular revolution of the disc 118, the con-
tacts {21 will key the radic frequency carrier pro-
duced by the oscillater tube {22 which is made
operative for one revolution of the dise {9 by
the completion of its heater circuit and by the
transfer of the antenna 8@ from the receiver to
the transmitter at contacts 18{." When contacts
28, 125 and 126 are closed the series heater cir-
cuits for vacuum tubes 122 and {23 is completed.
Rectifier tube 128 is thus made operative and it
supplies the D. C. voltage for the oscillator tube
irom the A. C. mains. Rectifier tube {23 is con-
nected in a conventional hall wave voltage
deubling circuit. Power is actually supplied to
the oscillator tube 122 throughcut ten revolu-
tions of the disc 11§ but the transmitter does not
produce any appreciable radiation except dur-
ing the particular one of these tean revolutions
when the antenna 88 is connected to it. 'The
secondary winding of the current transformer {17
is connected to the A. C. terminals of a full wave
dry disc type rectifier {28. The D. C. terminals
of rectifier {29 are connected to resistor {88 which
is included in the eathode circui$ of the oscillator
tube 122. The value of resistance 130 and the
primary to secondary turns ratio of transformer
{#7 are chosen so that the proper grid bias will
be applied to the oscillator tube when the street
lights connected in series with the primary of
transformer {7 are operating proverly and so
that the grid bias is such that the oscillator is
prevented from oscillating when the street lights
are not operating properly.

Referring now to Fig, 2, the coded signals trans-
mitted in sequence by the remote stations are
received at the control station where the radio
{requency impulses are detected and used to con-
trol an impulsing relay 28§. Contacts on the
impulsing relay could be used to control a simpie
tape recorder directly, however this would require
that the record he deciphered by means of the
chart shown in Fig. 4 in order to determine the
The
recording apparatus which is illustrated performs
this deciphering automatically. To accomplish
this decoding a selector disc 282 is arranged to
be driven through a clutch synchronously with
the pulsing discs at the remote stations. The
selector is restrained by an electrically controlled
stop which engages a detent in the hub of the
selector disc. The first impulse of a series sent
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by one of the remote stations causes a circuit
to be completed to the magnet 263 by contacis
of relay 28! through the selector wiper and the
first stationary brush causing it fo relesszz the
stop and permitting the selector to rotate in
gynchronism with the pulsing disc at the re-
mote station. Sixteen fxed brushes, sach cor-
responding to one of the possible locations of
the projéctions on the pulsing disc 11§ shown in
Fig. 1A, are provided and each brush is connected
to a relay, only the last four relays being shown.
As the selector wiper passes each of the fixed
brushes the relay associated with that brush will
be cberated only if there is a projection on the
pulsing dise at the remote station in the corre-
sponding position. If the relay is operated it
closes its locking circuit to cam springs 284 and
prepares a eircuit to a magnet which is associated
with a permutation bar similar to those used in
printing telegraph machines., After the selector
wiper has passed the last fixed brush the ac-
tuating cam 285, which is secured to the same
shaft ag the selector disc 2082, momentarily op-
erates cam springs 288 and 294 in succession.
The operation of cam springs 22% causes each
of the permutetion magnets which have been
selected by the selector relays to ceprate the per-
mutation bars so as to cause the printer to record
the received number in Arabic form. After the
number has been recorded the selecting relays
are released by the operation of cam springs 284
causing the permutation magnets to he released.
When the selector disc has completed ene revolia-
tion the stop controlled by magnet 233 sngages
the detent in the hub of the selector disc and
prevents further rotation of the diszc until the
synchronizing pulse from the next station to re-
port is received. If thelights at all of the stations
are operating properly the numbers assigned to
the stations will be recorded by the printer in
consecutive order. However, if the lights are not
operating properly at any one of the staticns
the radic transmitter at that station will be dis-
ahled thus causing 2 blank space to appear in
the printed record at the control station. 'The
number corresponding to the station which is
out of order may readily be determined from the
preceding or succeeding recorded number.
In order to record only the number of the
stations which do not report, the medification
shown in Fig. 3 may be used. The same selecting
disec srrangement is used as in Fig. 2, the four
relays st the left of Fig. 3 being connected to
the lzst four fixed brushes of the selecicr the
same as tha selecting relays of Fig, 2. Instead of
controliing the permutation magnets of a printer,
the contacts of each group of four selecting re-
lays are arranged to control ten auxiliary relays
g0 that one and only one of the ten guxiliary
relays will be operated when cam springs 238 are
operated after the selecting relays have been sct
up by the received impulses. At the same time
that cam springs 288 close a circuit te the zslected
auxiliary relay over lead 207 and through the
contacts of the selecting relays, a circuit is closed
to the stepping magnet 213 of a stepping switch
through parallel connected make contacts on
the selecting relays, the normally closed con-
tacts of the auxiliary relays, the wiper and bhank
contacts of the stepping switch, and the con-
tacts 214 of the stepping magnet. The stepping
magnet 213 operates, interrupts its own circuib
at contacts 213, and restores to cause its wipers
215 and 228 to advance one step. When the
" stepping magnet restores it recloses its cwn cir-
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cuit at contacts 2{4 and initiates a second cycle
of operations. The stepping magnet thus ad-
vances its wipers over the bank contacts until
the wiper 228 is connected to the contacts of the
5 particular auxiliary relay which was selected by
the roceived code. At this time the advancement
g7 the stepping switch ceases and a circuit is
prepared to relay 216 through wiper 2{5 and its
asscciated bank contacts to the bank contacts
and wiper 217 of a second stepping switch con-
trolled by stepping magnet 218, The stepping
magnet 248 is controlled by a pulsing mechanism,
which is not shown, so as to cause its wipers 211
and 219 to stand on the bank contacts corre-~
sponding te the digit which should be received. If
the proper digit is received wiper 2i5 and wiper
247 will be standing en corresponding contacts
and a circuit will be completed to relay 215 caus-
ing it to operate. The operation of relay 216
20 opens a cominon circuit for the printing magnets
4 the top of the figure to prevent the number
rom heing recorded. However, if wiper 215 is
t advenced to the same contact as wiper 217,
relay 246 will not be operated and a circuit will
ae completed to the printing magngt, corre-
g to the digit which should have been
218 through
e particular printing magnet which is con-
c
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tepping magnet 2{8 need only be advanced one
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onveniently be accomplished by an addi-
1 zef of cam springs which would be oper-
momentarily by cam 285 at the same time
cam springs 288 are operated. Only that
tion of the recorder which corresponds to the
digit is shiown, the other portions are iden-
Lical except that the stepping magnet which cor-
responds to 218 would be operated once for every
ten, hundred, or thousand operations of magnet
318, The contacts of relay 215 are also multipled
by lead 221 to the contacts of the relays which
correspond o relay 216 for the tens, hundreds,
and thousands digits. If the incoming signals
arrive in the proper sequence stenping magnet
213 will only be operated once for each incoming
gignal. The circuit to relay 216 will thus be con-
tinucus except during the hrief interval between
the advancement of wiper 247 by magnet 218 and
the advancement of wiper 2{5% by magnet 213,
Relay 218 may be made slow-to-release by means
£ a copper slug te maintain it operated during
iz short open period. If any one of the digits
is not received none of the selecting relays asso-
that digit will be operated and conse-
: o wiper 248, or the corresponding wiper
for the tens, hundreds, or thousands digit, will
remain in the nosition corresponding to the nrevi-
susly received signal causing relay 215, or the
orresponding relav for the other digits, tg re-
[ coraplete a circuit to the printing mag-
cerresponding to each of the digits in the
anal which shauld have been received. If the
next signal is received properly the wipsr 215
will be advanced two steps causing relay 216 to
he reonerated, preventing further owneration of
the printing magnets. Thus only the numbers
corresnonding 1o the stations which fail to re-
port at the allotted time are recorded.

Having described and illustrated the invention,
what is considered new and is desired to secure
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by Letters Patent is pointed out in the subjoined
claims.

What is claimed is:

1. In a remote control system having a con-
trol station and a plurality of remote stations, a
pair of signaling channels common to all of said
stations, means at said control station for trans-
mitting a first signal over one of said signaling
channels to initiate an operation at all of said
remote stations, and means at each of said re~
mote stations operated in response to said first
signal for transmitting a return signal over the
other of said signaling channels a predetermined
length of time after the reception of said first
signal, said predetermined length of time being
different for each remote station.

2. A remote control system as claimed in claim
1 in which said return signals are characteristic
of the remote station which transmits them.

3. In a remote control system including a
control station and a controlled station,
a radio transmitter and receiver at each of
said- stations, an apparatus unit at said
controllied station, means at said controlled
station associated with the receiver thereat for
operating said apparatus unit and for normally
causing the transmitter thereat to send a verifi-
cation signal to the receiver at the contrcl sta-
tion in response to the operation of the trans-
mitter at the control station, and means at said
controiled station for disabling the ftransmitter
thereat when said apparatus unit fails to operate
properly.

4.In a remote control system wherein a
switching device is controlled by means of a
modulated high frequency carrier signal received
from a control point, a radio receiver, a gasecus
discharge device comprising a cathode, a starting
electrode, and an anode, a frequency seiective
-network connecting said starting electrode and
cathode to the audio frequency output of said
receiver so as to initiate a discharge in said
gaseous discharge device when the modulated
carrier signal is received, and a source of alter-
nating current and a relay connected in series
with the ancde to cathode path of said gasecus
discharge device, said relay operated responsive
to the discharge of said tube to perform an
operation, and means cperated responsive thereto

to transmit a characteristic signal to said control *

point after a predetermined time interval which
is indicative of the operation performed.

5. In a signaling system including a receiving
station and a plurality of sending stations, a
sighaling channel common to all of said stations,
and means at each of said sending stations for
transmitting a signal characteristic of that sta-
tion to the receiving station over said signaling
channel at predetermined time intervals, said
means being arranged to allocate the use of said
signaling channel to each of said sending stations
in succession. »

8. In a signaling system as claimed in claim 5,
means at said receiving station for identifying the
sending station in response to the reception of
each of said signals.

7. In a signaling system as claimed in claim 5
including means at each of said sending stations
-for at times preventing the transmission of a
signal therefrom, recording means at said re-
ceiving station adapted to identify a sending sta-
ticn In response to the absence of a signal from
said sending station.

8. A remote control system comprising a control
-station and a plurality of remote stations, a
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8

radio transmitter and receiver at each of said
stations, means coutrolied by the receiver at each
remote station for starting a timing mechanism
thereat and for operating an associated appara-
tus unit in response to the reception of a pre-
arranged signal from the transmitter at said
control station, each of said timing mechanisms
being arranged to momentarily enable the opera-
fion of its associated transmitter to normally
send a verification signal to the conirol station
after a predetermined time interval which is
different for each remote station, and means ior
preventing the operation of the transmitter at
g remote station when the operation of the asso-
ciated apparatus unit is abnormal.

9. A remote control system as ciaimed in claim
8 including a recording device at the control sta-
tion, and means associated with the receiver
thereat for operating said recording device in
accordance with the verification signals trans-
mitted by said remcte stations.

10. A remote control system as claimed in claim
8 including a recording device at the control sta~
tion, and means controlled hy the receiver thereat
for operating said recording device so as to iden~
tify any one of said remote stations which fails

to transwmif said verification signsl.

i1, The method of operating a remote control
system which consists of transmitting a signal
from a control point to a plurality of remote
points for controlling the operation of apparatus
units thereat, periodically transmitting a signal
from each of said remote points in succession to
the control point only if the apparatus units at
said remote points are operating normally, and
continuously monitoring the signals received at
the control point.

12, The method of operating a remote control
system which cousists of transmitting a signal
from a control point to a plurality of remote
points for controlling the operation of apparatus
units thereat, periodically transmitting a signal
from each of said remote points in succession to
the control peint only if the apparatus units at
the remote point are operating normally, con-
tinuously monitoring the signals received at the
control point, and noting the identity of those
remote points which fail to return a sighal.

3. In a remote control system having a control
station and a plurality of remote stations, means
at said control station for transmitting a first
signal to all of said remote stations to initiate an
operation thereat, and means at each of said
remote stations operated in response to said first
signal for transmiiting a return signal to said
control station a predetermined length of time
after the reception of said first signal, said .pre-
determined length of time being different for

- each of said remote stations.

14, In a remote control system, a control sta-
tion and a plurality of remote stations, an ap-
paratus unit at each of the remote stations, means
controlled from the control station for simul-
taneously- operating said apparatus units, means

0 gt each of the remote stations for normally. send-

ing an identifying signal to the control station
after a predetermined interval of time, said pre-
determined interval of time being different for
each remote station so as to cause said signals
to arrive at the -control station in a predeter-
mined sequence, means at the control station for
successively preparing circuits corresponding to
each of the remote stations in the same sequence
as the signals are normally received, and mesns
for completing one of said circuits if the corre-
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sponding signal is not received, whereby the
failure is noted at the control station.

15. In a signaling system including a receiving
station and a plurality of sending stations, means
at each of said sending stations for transmitiing
a signal to the receiving station at predetermined
time intervals, said means being arranged to
cause the signals to be transmitted in a prede-
termined sequence, means at the receiving station
for successively preparing circuits in the same
sequence as the signals are normally received,
and means for completing one of sald circuits
when a signal fails to appear at the proper time
whereby the failure is noted at the receiving
station.

16. In a signaling system including a receiving
station and a plurality of sending stations, a
signaling channel common to all of said stations,
and means at each of said sending stations for
periodically transmitting a signal to the receiving
station over said signaling channel, said means
being arranged to cause the signals to be trans-
mitted in succession.

17. In a remote control system, a control sta-
tion and a plurality of remote stations, radio
transmitting and receiving equipment at each of
said stations, means controlled by the receiver
at each of said remote stations for initiating an
operation thereat in response to the operation
of the transmitter at the control station, means
at each of the remote stations causing the trans-
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mitters thereat to send a signal to the control
station if said operation is completed, said last
means being arranged to cause said signals to
Pe sent in a predetermined sequence, means at
said confrol station for successively Dpreparing
circuits in the same predetermined sequence,
and means controlled by the receiver at the con-
trol station for completing one of said circuits if
one of said signals is not received, whereby the
identity of the remote station which failed to
return a signal is noted.
ADOLPH J. WOHLGEMUTH.
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