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UNITED STATES PATEN T off ICE 
REMOTE CONTROLAND SUPERWISORY 

SYSTEM 

George Arthur Burns, Liverpool, England, assign 
or, by mesne assignments, to Automatic Elec 
tric Laboratories, Inc., Chicago, Ill., a corpora 
tion of Delaware 

Application February 7, 1941, Serial No. 377,831 
In Great Britain March 13, 1940 

(C. - -353) Claims, 

The present invention relates to improvements 
in Systems for the remote supervision and/or 
control of electric power transmission equipment 
Or the like and has for its general object the pro 
Vision of an improved system of the above type 
in Which the both-way signalling arrangements 
between a controlling and a controlled point are 
Such as to allow ready use to be made of carrier 
-or Voice frequency signalling over an intercon 
necting line extending between these points. 

In One known System of remote control of a 
number of pieces of apparatus such as circuit 
breakers located at a distant substation, two se 
lecting SWitches are provided at the substation 
and are positioned in response to impulses trans 
Initted from the controlling station over an in 
terconnecting line. In order to check that these 
SWitches correctly respond to a signal train of 
control pulses, it is arranged that the number 
of impulses sent is constant regardless of the 
particular selection being effected, the signal con 
Sisting of tWO groups of pulses, one positive and 
the other negative. The total number of impulses 
in the two groups remains unaltered whatever 
the Signal, but the number in each group varies : 
according to the particular selection which is to 
be made. These two groups of impulses are re 
ceived on two corresponding switches at the sub 
station and if the exact complement of so many 
positive and So many negative pulses has been 
received, a checking and confirming circuit is 
completed which initiates the sending back of a 
'selection correct” signal to the control point to 
advise the attendant thereat that the selection 
has been made correctly. 
Such a System can be operated readily when 

direct current signalling is employed, but if the 
circumstances are such that signalling is to take 
place Over a carrier or voice frequency channel 
On the interconnecting line, the need for utilising 
two frequencies for signalling in each direction 
constitutes a distinct disadvantage. 
According to one feature of the invention, in 

a remote control and supervisory system suitable 
for the control of circuit breakers or like devices 
at a substation in an electric supply network the 
'Selection of the required circuit breaker is effected 
and checked in response to the sending from the 
;Control station of two trains of alternating cur. 
rent impulses of similar type the total number 
of impulses in the two trains being the same 
Whatever the selection. 

According to another feature of the invention, 
in a remote eontrol and supervisory system suit 

O 

3. 

35 

40 

5 

SO 

devices at a substation in an electric supply net 
work, the control impulses for the Selection and 
-operation of the circuit breakers are of alter 
nating current of one frequency while the check 
bagk and indicating signals sent to the control 
station are of alternating current of different fre 
quency and are transmitted over the same inter 
connecting line circuit. 
The invention will be better understood from 

the following description of one method of car 
rying it into effect, reference being had to the ac 
companying drawings comprising Figs. 1 and 2 
which should be arranged side by side With Fig. 1 
to the left of Fig. 2. These show suitable circuit 
arrangements at a control room (Fig. 1) and a 
Substation (Fig. 2) by means of which the Super 
Vision and control of up to Sixteen different pieces 
of apparatus at the substation can be effected 
over a single interconnecting line extending be 
tWeen the two points. 

Considering noW the details of the Operation of 
the gircuit, it will be understood that a separate 
selection key is provided at the control room for 
each piece of apparatus at the SubStation, and 
since in the present instance sixteen different 
pieces of apparatus are assumed to be pro 
vided for, there will be sixteen selection keys 
SK-6SK at the control room, only the contacts 

of a typical key 3SK being shown. The control 
room equipment also includes a common start key 
STK and three 25-point electromagnetically-op 
erated reverse-drive rotary stepping switches. A 
pair of contacts on each of the selection keys 
SK-6SK is connected to the appropriate con 

tacts in the banks S and M of two of the se 
lecting Switches S and M which together produce 
the signal impulses required for selection and 
control purposes. For reasons which Will be ap 
preciated later in the description, these key con 
tact connections are made to contacts 2-7 re 
spectively of switch bank S and to contacts 2-6 
of Switch bank M, that is to say, in reverse order. 
Assuming now that the control room operator 

Wishes to select circuit breaker No. 3 at the Sub 
station, he depresses selection key 3SK Whereup 
on at contacts 3SKf, contact 4 in the S bank 
is marked with positive potential and at contacts 
3SK2 contact 9 in the M bank is marked with 
positive potential. 
To initiate the selection, the Start key STK is 

now operated at the control room, whereupon if 
all the rotary Switches are normal relay K is 
operated over the following circuit: positive, 
wiper DC4 in position , contact krA, interrupter 

able for the control of circuit breakers or like 55 contacts mm and sin, resting armature St, wipers 
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S2 and M2 in position , contact STK, relay K 
and negative. Relay K at armature c operates 
relay ST and both relays then lock up over con 
tacts STK2 and st2 in series. Relay ST at arma 
ture st brings up relay CE (which is slow to 
operate and release) over the following circuit: 
positive, wiper DC4 in position , contact krA, 
interrupter contacts mm and Sm, operated arma 
ture sti, relay CE and negative. Relay CE, on 
operating, at armature cel completes an ener 
gising circuit over resting armature pt2 for mag 
net SM of switch S whereupon at the magnet 
interrupter contacts sm the initial energising 
circuit for relay CE is disconnected. Relay CE 
now releases and in so doing de-energises the 
magnet SM, whereupon, since the Switch S is of 
the reverse drive type, the wipers are advanced to 
the next position 2. The magnet on releasing 
re-completes the operating circuit for relay CE 
whereupon the cycle of operations repeats itself. 
The interaction between relay CE and the mag 
net SM causes the wipers of the Switch S to be 
advanced step-by-step round the banks at the 
rate of about ten steps per Second. Relay CE 
impulses at the same speed and at armature ce2 
applies positive impulses over armatures Sts, pts, 
ce2 and kr2, to the control room carrier or voice 
frequency sender CRS which may be of any 
suitable design and from which are delivered 
carrier or voice frequency impulses which extend 
over the interconnecting line conductors and 
f2 to the substation receiver SSR, Fig. 2. The 
local receiver CRR, will not be responsive to these 
impulses as it will be tuned to respond only to 
signals of the different frequency employed for 
signals transmitted from the substation. 
When the voice frequency or carrier impulses 

are received at the substation, they are trans 
lated by the receiver SSR into direct current 
impulses which operate relay A and this in turn 
at armature a1, steps the magnet ASM of switch 
AS over the following circuit: positive, contact 
al, resting armatures set and c, wiper AS2 in 
position f, relay C, magnet ASM and negative. 
Relay C also operates on the first impulse and due 
to its slug remains operated during the train in 
series with the magnet ASM So that at arnature 
ce it maintains a circuit for the magnet inde 
pendently of wiper and bank AS2. Relay S is also 
operated from the A relay pulses and being slow 
remains energised throughout the train. At 
armature s2 it operates a relief relay SR which is 
also slow and these relays at armatures S and 
Sr. hold open the homing circuit of the Switches 
AS and BS. 
In the present instance since it is assumed that 

key 3SK is operated, when three impulses have 
been transmitted from the control room and the 
Switch S thereat has been stepped to position 4, 
positive will extend over contacts 3SK, and 
wiper S in position 4 to operate relay PT which 
locks over its armature pt in series with contact 
st4. At armature pt2 it switches over the CE 
relay pulsing circuit to the magnet MM of the M 
Switch and at armature pt3 it disconnects the 
impulsing circuit to the control room sender CRS 
so that the outgoing pulses cease. Switch Mnow 
steps round under control of relay CE but no 
further operations result until its WiperS reach 
position 4. During this time relay C at the Sub 
station will have released and thus at armature 
c prepared an impulsing circuit for the magnet 
BSM of the Second Switch BS, but it will be 
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ing armature cr2. 

understood that relay SR will not release during 
this inter-digital pause, 

Returning again to the control room, when 
switch M reaches position 4, the following circuit 
is completed over bank and wiper M3 for con 
necting positive to the control room Sender CRS: 
st3, wiper M3 in position 4, contact ce2, and rest 

Accordingly, while the M 
switch is stepping on to subsequent positions, 
impulses are again sent out over the line to the 
substation, these impulses being of the same kind 
and being transmitted in the same manner as the 
previous set of impulses. This time, however, 
switch BS at the substation responds instead of 
switch AS, since each time the relay A Operates, 
positive is extended over armatures a , Sei and 
ci, wiper and bank AS2, rectifier MRA in a con 
ductive direction, and wiper BS2 in position to 
energise relay D in series with magnet BSM. 
Relay D operates and performs similar functions 
to relay C by maintaining the magnet circuit 
after the Switch BS moves off-normal. 
After fifteen further steps of the Switch M by 

which time its wipers will have reached position 
9, relay KR, Fig. 1, is operated over the Mf wiper 
and bank from positive applied by contacts 3SK2 
of key 3SK. Relay KR locks up over its armature 
kr, at armature kir2, cuts off the pulsing circuit, 
at armature kr3 prepares the operating circuit 
and at armature kirA interrupts the circuit for 
relay CE So that the switches M and S remain in 
the positions to which they have been Set. 
The complete signal train will therefore have 

consisted of three plus fifteen impulses with an 
interval between the two portions and SWitch AS 
will have been set to position 4 and Switch BS to 
position 6. 
The positions to which the switches S and M at 

the control room and AS and BS at the substation 
will be set in response to the operation of the 
various keys SK-6SK together with the par 
ticular signal trains transmitted in response to 
the operation of each key will be appreciated 
from the following table: 

Key S M. AS BS Pulses 

21 2 8 -17 
20 3 17 2-16 
19 4 - 16 3-15 
8 5 5 4-4 
17 6 14 5-13 
16 7 13 6-12 
.5 8 12 - 7-11 
4 9 11 8-10 
3 O 10 9- 9 
12 11 9 0- S 
11 12 8 11-7 
10 13 ... 7 12- 6 
9 14 6 13- 5 
8 i5 5 4-4 
7 6 4 5-3 
6 7 3 6- 2 

For the purpose of checking and confirming the 
receipt of the correct total number of impulses at 
the substation, contacts 2-7 in bank AS3, of 
switch AS are cross-connected to contacts 8-3 
(i. e. in reverse order) in bank BS2 of switch BS. 
Hence, if the eighteen pulses comprising the train 
have been correctly received, when relays D and 
S restore shortly after the end of the train, a 
circuit is completed from positive, armature S2, 
wiper and bank BS3, armature had 2, banks and 
Wipers BS2 and AS3 and contact, d2 to operate 
relay H. Relay H thereupon at armature h2, 
starts up the Substation carrier or voice frequency 
Sender SSS and this sends the "selection correct' 
signal comprising an impulse of carrier or voice 
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frequency to the control room, the frequency 
employed being different from that used for 
transmitting forward from the Control room. 
The control room receiver CRR, responds and 

operates relay AR which at its arnature drf 
brings up relay OP over operated armature kirs 
and armature opac. Relay OP intuin energises 
the slow-to-operate relay OPX. At the same 
time at armature opi positive is extended Over 
contact ar?, operated armature cr3, wiper M4 in 
position 9, wiper S3 position 4, (the bank Con 
tacts associated with these two wipers being croSS 
connected as shown in the table under the head 
ings Sand M contact opf and operated armature 
kr2 to the control room transmitter CRS which 
accordingly transmits a further impulse of its 
own carrier frequency to the Substation SO aS to 
bring about a changeover in the position of the 
Selected device. 
At the Substation the receiver SSR in respond 

ing to the changeover signal from the control 
room again operates relay A and this relay then 
at armature a re-energises relay S. The latter 
relay upon operating opens the above-traced cir 
cuit for relay H at contact s2, but relay H does 
not restore, since relay A has completed the foll 
lowing holding circuit for relay H: positive, con 
tact a, resting armatures Sei and C f, wiper AS2 
in position 4, rectifier MRA, wiper BS2 in position 
f6, wiper ASS in position 4, contact d2, relay H. 
and negative. It will be understood that the 
release lag of relay SR is such as to enable it to 
hold during the transmission of the signals in the 
tWO directions and it therefore continues to hold 
-open the AS and BS switch homing circuits. 
Relay A also at armature a2, connects up positive 
over contact h to operate relay HD, and this 
positive is also extended over wiper and bank AS4 
So that in accordance with the position of the 
Switch AS the one of the Sixteen interposing 
relays ITR 1-ITRS associated with the particu 
lar piece of apparatus it is desired to control is 
operated. These interposing relays are con 
nected as shown to contacts 2-7 of bank AS4 
and the switch AS is positioned to correspond 
with the operated one of the distant selection keys 
SK-SSK. 
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In the present instance the third interposing 
relay will be operated so that circuit breaker No. 3 
associated therewith will be caused to take up a 
new position, an indication of which will be trans 
mitted back to the control room in a manner to be 
Subsequently described to advise the attendant 
thereat that the desired changeover has been 
carried into effect. 

Returning again to the control room, when 
relay OPX, Fig. 1, operates, relay OP is released 
by armature opact and at armature top termi 
nates the transmission of the changeover signal 
from the sender CRS so that relay A at the sub 
station releases. Relay S (Fig. 2) therefore com 
mences to release slowly due to its slug, while relay 
H. is released immediately. On the release of 
relay S, relay SR commences to release in turn 
‘and when it does So, the holding circuit for relay 
HD, is disconnected and positive is connected 
over contacts S and Sr. to Wiper AS, so as to 
complete a self-interrupted driving circuit for 
magnet ASME via wiper and bank AS and the 
interrupter contacts (Sm and so restore the 
switch AS to its hone position . When this 
occurs, the positive is extended through to Wiper 
BS whereupon switch BS also drives through to 
its home position. 
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When the start key STK at the control room is 

restored, relays K, ST, PT, KR, and 'OPX.release 
and a homing circuit is completed from positive 
over wiper and bank DC4, armature crA, contacts 
mm and Sm, and armature Sti and thence via 
banks and wipers S2 and M2, to restore the 
switches S and M in turn to their home positions 
in readiness for further use. 

It should be explained that a change in position 
of any of the devices at the substation, either due 
to the remote control already described or as a 
result of local conditions thereat, bringS. about the 
application of a momentary positive to lead f3, 
Fig. 2, which operates relays RSR and SE over 
bank and wiper DS2. The operation of relay SE 
is dependent on the normal condition of relay SR 
so that as long as relay SR is operated, e.g. until 
the conciusion of a selection operation, the oper 
ations about to be described will be deferred and 
will only take place when relay SR releases at 
Which time relay SE is able to operate from the 
locking armaturersri of relay RSR. When relay 
SR releases, a circuit is also completed over 
armatures rs72, gdi3 and S13 for operating the 

., Substation Sender SSS SO as to energise relay AR 
at the control room. Relay AR at armature lar 
thereupon completes a circuit over resting arma 
turekcr3 to bring up relay RWR and also completes 
a circuit for relay CEX over resting armature kr3, 
wiper DC in position and interrupter contact 
dem. Relay CEX at armature cea:2 now interacts 
with the magnet DCM of the Switch DS to step 
the SWitch and also to produce over armature 
Cea and resting armature kir2 a train of impulses 
in the same manner as described in connection 
with switches S and M, these impulses being 
transmitted forward to the substation from the 
control room sender CRS. In this case the lim 
pulses received on relay A at the substation are 
repeated at contact a over operated armature se 
and low resistance relay GD to magnet DSM of 
'the SwitchDS, relay GD operating and holding in 
Series therewith during the train. Relay GD at 
al'mature gd, opens the homing circuit of the 
Switch DS, at armature ga2, connects relay RV to 
wiper DS4 and at armature gi3 disconnects the 
start potential from the substation sender SSS so 
that relay RWR is released. When wiper DS2 
reaches contact 2, relay RSR is released and can 
not re-Operate as the start positive connection 
received over lead 3 is only momentary; relay 
SE; however holds operated over its lower winding 
and Wiper and bank DS3. 
As the Switch DS is stepped round in syn 

chronism with the switch DC at the control room, 
Wiper DS4 will encounter positive on some of the 
cCntacts of the bank and will encounterno poten 
tial On other contacts in accordance with the 
state of the various devices at the control room, 
since each of the sixteen devices is provided with 
a pair of indicating contacts AC-AC-6 which 
Connect up With contacts 2-7 of the bank DS4 
and which extend positive thereto if they are in 
the operated position. 
At the control room, pairs of correspondiag 

Contacts in the banks DC2 and DC3 are connected 
up to two-coil magnetic locking relays (CON-- 
6CON, which serve to control the indicating of 

the normal or operated condition of the various 
Substation devices. These relays CON-GCON 
respectively have associated therewith a set of 
relays CC-f6CC. Whenever wiper DS4, Fig. 2, 
encounters positive, relay RW is operated and 
initiates the sending out of a signal from sender 



4. 
SSS to receiver CRR SO as to bring up relay AR 
at the control room. Each time relay AR oper 
ates, relay RWR is operated and this at armature 
rur and rvr2 reverses the potentials extended to 
Wipers C2 and DC3. 
ASSuming for example that devices NoS. 1 and 

2 at the substation are in a tripped condition and 
have not altered their condition while device No. 
3 has been moved from the tripped to the closed 
condition in response to the previous control sig 
nal, then with the wipers of switch DS in posi 
tions 2 and 3 no signal will be sent back to oper 
ate relays AR, and RWR at the control room, and 
the relays CON and 2CON connected to contacts 
2 and 3 respectively of banks DC2 and DC3 will 
therefore remain in the positions to which they 
have previously been set, i. e. With their armar 
tures in the position shown for relay 3CON and 
the relays CC and 2CC Will be unresponsive, 
Corresponding “circuit breaker open' indicating 
lamps such as 4 will be lit to indicate the tripped 
condition of the distant circuit breakers. If 
these circuit breakers had been in the operated 
position and had not changed position, the relays 
CON Would have remained in an operated posi 
tion so as to light lamps such as 5 correspond 
ing thereto and indicating the operated condition 
thereof but again relays CC and 2CC would not 
have been operated. . - 
When the Switch DS at the substation reaches 

position 4, relay RW is operated and brings about 
the operation of relays AR, and RWR, at the con 
trol room So that the battery connections to 
wipers DC2 and DC3 are reversed thereby indi 
Cating that circuit breaker No. 3 has changed its 
position. Relay 3CON associated therewith and 
connected to contacts 4 in banks DC2 and DC3 
Occupies the position shown and relay 3CC will 
therefore now be operated. Relay 3CC there 
upon at armature 3cc2 connects relay 3CON to 
the operating battery and this relay is now ener 
gised in the reverse direction and moves over to 
its oth 2r position after which it remains mag 
netically locked. Relay 3CC also locks over 
armature 3cc and contacts ARK of a common 
alarm reset key ARK and at armature 3cc4 com 
pletes a circuit for an alarm bell AB. At the 
same time at armature 3cc3 it connects up inter 
rupted positive over common lead ?o, armatures 
3cc3 and 3con2 to the “circuit breaker closed' 
indicating lamp 5 so that the attendant will have 
his attention called to the fact that the circuit 
breaker in question has been changed over from 
the tripped to the closed position. These condi 
tions remain until the alarm is acknowledged by 
the operation of the reset key ARK whereupon 
relay 3CC releases and at armature 3cc3 alters 
the ficker indication to a steady glow. When the 
switches DC and DS reach their home position 
their operation is terminated and all relays pre 
viously operated will now restore. It will be 
noted that the transmission of the indicating 
signalling train takes place regardless of whether 
the start key has been restored or not. 

If the indication impulse train is in any way 
mutilated, the switch DS will not finish its oper 
ation on its home contact and hence on the re 
lease of relay GD at the end of the train, positive 
Will be supplied via relay RP, and bank and 
wiper DS to drive switch DS through to the 
home position. Relay RP operates and holds 
during this time and at armature rp2 initiates the 
Sending of a further pulse back to the control 
room which produces the same effect as the initial 
pulse from relay RSR so that the impulse train 
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2,344,231 
will be repeated until it is correctly received at 
the control centre. 
In case during the initial control operations the 

impulse train is in any Way mutilated, it Will not 
be possible to complete a circuit for relay H 
through banks and wipers BS2 and AS3, at the 
Substation and the 'selection correct' signal will 
not be sent back to the control room. On the re 
lease of relays S and SR in turn at the end of 
the train, the switches AS and BS will be re 
stored to their home position without having ex 
tended any signal to the interposing relays. The 
indications at the control room will moreover not 
be changed so that the attendant will realise that 
the control signals have been prevented from per 
forming their function and he will therefore re 
set up the Selection. 
In Case during the sending Out of indication 

Signals as a result of the change in position of 
One Substation device another device should also 
change position, relay RSR will be re-operated 
and will remain locked at the end of the train 
Over bank and wiper DS2. When relay GD re 
leases, the Substation sender will therefore be 
started up again and the cycle will be repeated 
and Will this time include the change to the sec 
Ond device. 

Referring to Fig. 2, it will be appreciated that 
the function of the rectifier MRA is to prevent the 
positive potential, which is fed over resting arma 
ture s2, Wiper and bank BS3 and armature hd2 
to Operate relay H after a selection operation, 
from extending backwardly and bringing about 
the re-operation of relay S which would there 
upon cut itS OWn circuit and proceed to chatter. 
From the foregoing description it will be seen 

that the invention provides an efficient method of 
utilising medium or high frequency alternating 
Current signals for remote Supervisory control and 
employs a minimum of different frequencies, 
namely, one frequency only for signalling in each 
direction by virtue of the particular method of 
signal train checking which is employed. 

I claim: 
1. In combination, a signalling circuit having 

an input and an output, one device at the input of 
Said circuit, another device at the output of said 
circuit, means for generating a plurality of im 
pulse trains, each train having a variable number 
of impulses, and for impressing said trains upon 
the input of said circuit, a receiver linked to the 
output of Said circuit for responding to said im 
pulses, means effective after the last of said im 
pulse trains has been received for determining if 
the total number of received impulses in all of 
Said trains equals a predetermined number and, 
if it does, for automatically operating said one de 
Vice, and means rendered effective responsive to 
the Operation of said one device for determining 
if the total number of impulses impressed upon 
the input of said circuit equals said predetermined 
number and, if it does, for automatically operat 
ing said other device. 

2. In combination, a signalling circuit having 
an input and an output, one device at the input 
of Said circuit, another device at the output of 
Said circuit, means for impressing a series of im 
pulses upon the input of said circuit, a receiver 
linked to the output of said circuit for responding 
to Said impulses, means effective after all of the 
impulses have been received for determining if 
the received impulse series comprised a predeter 
mind total number of impulses and, if it did, for 
automatically operating said one device, and 
means rendered effective responsive to the opera 
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tion of said one device for determining if the Se 
ries of impulses impressed upon said input Com 
prised a predetermined total number of impulses 
and, if it did, for automatically operating said 
other device. 

3. In a remote control System, two stations con 
nected by a signalling circuit, means at one of 
said stations for generating two trains of impulses 
and impressing them upon said circuit, a plurality 
of devices at the other of said stations, means at 
said other station controlled by said impulses for 
Selecting One of Said devices, other means at said 
Other station Controlled by Said impulses for 
transmitting a signal to Said one station only if 
the total number of impulses received in both of 
said trains equals a predetermined number, means 
at Said. One station operated responsive to said 
signal for thereupon transmitting a signal to said 
other station only if the total number of impulses 
in both of the trains impressed upon said circuit 
also equals said predetermined number, and 
means at Said other station for operating the 
Selected One of Said devices responsive to said 
last signal. 

4. In a remote control System, two stations con 
nected by a signalling circuit, means at one of 
said stations for generating two trains of impulses 
and impressing them upon said circuit, said 
means including a first switch operated in ac 
cordance With the number of impulses in one of 
Said trains and a Second SWitch operated in ac 
cordance With the number of impulses in the other 
of Said trains, a third SWitch and a fourth Switch 
at the other of said stations, means at said other 
station responsive to said impulses for operating 
Said third Switch in accordance with the number 
of impulses in one of said trains and operating 
Said fourth SWitch in accordance with the num 
ber of impulses in the other of said trains, means 
controlled by said third and fourth switches, if 
the total number of impulses in the two trains 
received at Said other station is a predetermined 
number, to transmit a signal over said circuit to 
Said one Station, means at Said one station con 
trolled by said first two switches if the total num 
ber of impulses in the two trains impressed upon 
Said circuit Was a predetermined number for 
transmitting a signal to said other station re 
Sponsive to the receipt of Said signal from Said 
other Station, and means in said other station 
Operated responsive to the signal transmitted by 
said last means. 

5. In a remote control system, two stations 
connected by a signalling circuit, two switches at 
one of Said stations, means for operating one of 
said Switches step-by-step, means operated un 
der control of said first switch after it has taken 
a variable number of steps for halting said oper 
ation of said first switch and initiating the opera 
tion of the second of Said Switches step-by-step, 
means for halting Said operation of Said second 
Switch after a variable number of steps, means 
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5 
controlled by said first Switch during its opera 
tion for impressing upon said signalling circuit 
an impulse train depending upon the number 
of steps taken by Said first SWitch, means COn 
trolled by said second SWitch during its operation 
for impressing upon Said Signalling circuit an in 
pulse train depending upon the number of StepS 
taken by said second switch, a plurality of de 
vices at the other of said stations, means at said 
other station for responding to said impulses 
transmitted over Said Signalling circuit and in 
accordance thereWith Selecting one of Said de 
vices, other means at said other station con 
trolled by said impulses for transmitting a signal 
to said one station only if the total number of 
impulses received in both of said trains equals a 
predetermined number, means at Said One Sta 
tion operated responsive to said signal for there 
upon transmitting a signal to said other Station 
only if the total number of impulses in both of 
the trains impressed upon Said circuit also equals 
said predetermined number, and means at Said 
other station for Operating the Selected One of 
said devices responsive to Said last Signal. 

6. A remote control System as claimed in claim 
5, wherein said means controlled by Said Second 
switch is effective to begin impressing impulses 
upon said Signalling circuit Only after said SWitch 
has taken a predetermined number of Steps, 
thereby to cause the Second impulse train to be 
Separated from the first by a pause. 

7. In a remote Control System, tWO stations 
connected by a signalling circuit, means at One 
of said stations for generating two trains of im 
pulses and impressing them upon Said Circuit, 
each of Said impulses comprising alternating cur 
rent of a predetermined frequency, a plurality 
of devices at the other of said stations, a receiver 
at said other station responsive only to alternat 
ing Current of said frequency, means controlled 
by said receiver for selecting one of said devices 
in accordance with the number of impulses re 
ceived in one of said tWO trains, other means at 
said other station controlled by said receiver for 
transmitting an alternating current signal of a 
different frequency to said one station only if the 
total number of impulses received in both of Said 
trains equals a predetermined number, a receiver 
at Said one station responsive only to alternating 
current of Said other frequency, means under the 
control of Said last receiver operated responsive 
to the receipt of Said signal by said last receiver 
for thereupon causing an alternating current 
signal of said predetermined frequency to be 
transmitted to said other station only if the 
total number of impulses in both of the trains 
impressed upon said circuit also equals said pre 
determined number, and means at said other sta 
tion controlled by said first receiver for operat 
ing the Selected one of said devices responsive 
to said last signal. 
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