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14Claims. 

My invention relates to remote control systems 
and particularly to systems of the type in which 
communication is established by means of codes 
or other signals transmitted over line wires ex 
tending between spaced points. Apparatus em 
bodying my invention are particularly suitable 
for, though in no way limited to, use in connec 
tion with centralized tra?ic control systems for 
railroads, in which traffic governing devices lo 
cated at a plurality of points distributed along a 
railroad right-of-way may be controlled from 
an o?ice in which indications are received from 
the ?eld stations concerning tra?ic conditions at 
those stations. 
In systems of this character, the reliability of 

operation is dependent upon the continuity of 
the line wires over which signals are transmitted 
in both directions between the office and the sev 
eral stations. For reasons of economy, it is de 
sirable to control a large number of stations over 
a minimum number of line wires, and it is there 
fore customary to extend the line wires from the 
o?ice serially through the stations. With such 
an arrangement a single break in a line wire 
could incapacitate the entire system, and in order 
to prevent this occurrence I propose to provide 
sectionalizing equipment distributed throughout 
the system, preferably at every station, and ar 
ranged to connect auxiliary paths with the line 
circuit for the purpose of completing the circuits 
around a break or fault, so that the remainder of 
the system may be utilized. 

In order to practice my invention, I provide 
station apparatus which responds to a break in 
the line circuit to control the line by either con 
necting a shunt path across the line circuit or 
by-passing the station or substituting a spare 
wire for the usual line conductor, and thereby re 
store to use so much of the line circuit as lies 
between the sectionalizing equipment and the 
ol-Tice. 
In at least one form of remote control system 

currently employed for centralized trai?c control, 
two line circuits extend from the oflice through 
the several stations. In applying my invention to 
a system of this character, the sectionalizing 
equipment may be arranged to respond to a break 
in any line circuit to place shunt paths across 
all of the line circuits. The sectionalizing equip 
ment is automatically restored if the line circuits 
are intact at least as far as the next station in 
advance. 
Another object accomplished by my invention 

is the provision of automatic indication at the 
office of the condition of the sectionalizing equip 
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ment, and I accomplish this result by extinguish 
ing the usual panel indication lights in the oflice 
in response to a break in the line, and causing 
the sectionalizing equipment to transmit an inclié 
cation code to the o?ice to reestablish the normal : 
indication lights at stations where the sectional 
izing has restored the line circuit to the office. 
Another feature of my invention is the pro 

vision of by-passes at the ?eld stations which be 
come e?ective to complete the line circuits around 
the stations in the event of a line break within 
the limits of the station apparatus, and to then 
remove the by-passes from all stations except the 

, one in which the broken circuit occurs. 
Another feature of my invention is the auto 

matic transfer of the line circuit to spare con 
ductors where available in the event of a break 
in any of the normal circuits. 

I shall describeseveral forms of apparatus em 
bodying my invention, and shall then point out 
the novel features thereof in claims. 
In the accompanying drawings, Figs. 1A and 

1B are diagrammatic views which, when placed 
end to end with Fig. 1A at the left, illustrate a 
system of remote control embodying my inven 
tion. Figs. 2 and 3 are diagrammatic views illus 
trating modi?ed forms of ?eld station equipment 
for the system illustrated in Figs. 1A and 1B 
and also embodying my invention. 

Similar reference characters refer to similar 
parts in both views. 
Referring ?rst to Figs. 1A and IE, I have illus 

trated a system of remote control in which an 
o?ice (Fig. 1A) is connected with a plurality of 
stations, one of which is illustrated in Fig. 13, by 
means of three line wires XL, YL and ZL. These 
three wires provide two line circuits which are 
normally energized from the office by battery W, 
and which extend serially through the stations. 
At the office is an of?ce line unit including two 
line relays ORY and ORX one in each line circuit, 
and the line circuits also include back contacts 
of transmitter relays OTX, OTY and OTZ, which 
are actuated by apparatus forming no part of the 
present disclosure, to transmit control codes over 
the line circuits to the ?eld stations. 
Each ?eld station is provided with a ?eld line 

unit including a line relay RX in wire XL and a 
line relay RY in wire YL. These ?eld line relays 
are responsive to codes delivered to the line cir 
cuits from the o?ice transmitter and operate re 
ceiving equipment of any suitable type. 
Each ?eld line unit also includes a master relay 

M, which is deenergized, as shown, under normal 
conditions, butwhich is energized when that ?eld 

15 

20 

25 

30 

35 

40 

45 

50 

55 



10 

15 

25 

30 

35 

40 

45 

65 

2 
station starts to transmit an indication to the 
office. The indication codes originating at the 
stations are created by transmitter relays TY, 
TX and TZ, having back contacts included in the 
line circuits, and it will be noted that when the 
master relay M at a station is energized, both 
line circuits to stations more remote are opened 
and the line circuit is completed to the office 
through sectionalizing impedances SRX and SRY, 
which are usually designed to have approximate-v 
ly the same impedance as the portion of the line 
which they replace. 
The indication codes transmitted to the of?ce 

operate receiving apparatus through the medium 
of the office line relays ORX and ORY, and the 
receiving apparatus in turn controls indication 
relays which govern lamps located on the front 
panel of the cabinet of the control machine. The 
panel lamps are controlled by stick indication 
relays which are illustrated in Fig. 1A in the 
of?ce storage unit. 
For the purposes of the present invention it 

is sufficient to say that when an indication code 
is received, the indication stick relays corre 
sponding to the station where that code orig 
inated, are selectively controlled in accordance 
with the characteristics of that code, and the 
indication relays in turn control the lighting cir 
cuits for the panel lamps. It should be pointed 
out that the indication relays remain energized 
by virtue of their stick circuits after the ter 
mination of the received code. 
The apparatus thus far described is disclosed 

and claimed in a copending application for Let 
ters Patent of the United States, Serial No. 
538,380, ?led May 18, 1931, by C. S. Snavely, 
A. B. Miller and R. H. Tunell, for Remote con 
trol systems, and in the corresponding British 
Patent No. 399,539 accepted complete October 4, 
1933, and in the accompanying drawings I have 
followed, in so far as possible, the nomenclature 
of said Snavely et a1. application. Relays OSB, 
CD1 and OD contained in the oflice storage unit 
of Fig. 1A are operated during the transmission 
and reception of codes by circuits shown in Figs. 
6 and 8 of said Snavely et a1. application. 
With the system thus far described, since the 

transmission of codes in either direction between 
the o?ice and the stations requires the continuity 
of both line circuits, it is apparent that the en 
tire system may be incapacitated by a break in 
any one of the three line wires. In order to 
prevent this occurrence, I provide a ?eld sec 
tionalizing unit, as shown in Fig. 1B, preferably 
at each ?eld station. The sectionalizing unit 
comprises a sectionalizing relay SR, which when 
energized, opens the line circuits XL and YL 
to stations more remote, and connects the sec 
tionalizing impedances SRX. and SRY across 
the two line circuits at the corresponding sta 
tion. The sectionalizing relay SR is controlled 
by a stick relay THS, which is in turn controlled 
by a thermal relay TH governed by a slow act~ 
ing relay LO, which is a part of the standard 
system shown in the Snavely et a1. application 
referred to above. Thus if either line circuit 
breaks, one of the line relays RX or RY at each 
?eld station will be released, thereby energizing 
relay L0 and closing its front contact I. When 
this occurs, a circuit is completed from terminal 
B over front contact I of relay LO, back contact 
2 of relay SR, back contact 3 of relay RYR, back 
contact 4 of relay SR and back contact 5 of 
relay THS' through the heating element of a 
thermal relay TH to terminal C. Relay TH is 
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designed to provide a time element substantially 
greater than the longest period of open line 
circuit normally occurring during any code 
transmission, and may be of the order of three 
minutes, that is, the relay requires three min 
utes after energization to heat up sufficiently to 
close its front contact 6 and thereafter to cool 
sui?ciently to restore its contact 1. 
When the circuit traced above is closed, the 

relay TH commences to heat, and after the 
termination of a delay period, contact 6 closes. 
A circuit is then completed for picking up relay 
THS, current flowing from terminal B, over 
front contact I of relay LO, back contact 2 of 
relay SR, back contact 8 of relay RXR, back 
contact 9 of relay SR, front contact 6 of relay 
TH and the winding of relay THS to terminal 
C. Relay THS now picks up and is thereafter 
retained in its energized condition by its stick 
circuit including its own front contact Ill and 
front contact I of relay L0. The energization 
of relay THS closes its front contact I l and at 
its back contact 5 opens the heating circuit for 
relay TH. When the thermal relay TH has 
cooled sufficiently to close its contact 1, if the 
line is still open so relay L0 is still energized 
to hold relay THS stuck up, current is supplied 
to relay SR over front contact II of THS and 
contact 1 of thermal relay TH. Relay SR then 
picks up to sectionalize both of the line circuits 
by closing its front contacts l2 and [3. 

If both line circuits are intact from this point 
to the office, the line relays RX and RY will 
both be energized and relay LO will release. 
This will deenergize relay THS, but relay SR 
will remain energized by virtue of two stick cir 
cuits which will be described more in detail here 
inafter. 
Assuming that each of a plurality of ?eld sta 

tions is equipped with sectionalizing equipment, 
as thus far described, a break in any line cir 
cuit will cause all of the line relays in that 
circuit to release and will start the operation 
of the thermal relay associated with each ?eld 
sectionalizing unit. When the ?rst sectionalizing 
relay on the oflice side of the break picks up, the 
operation of its contacts [2 and I3 will complete 
both line circuits from the office to the point of 
sectionalizing, and all intervening line relays will 
then pick up to release the associated relays 
THS, thereby preventing further operation at 
all sectionalizing units between the ?rst to oper 
ate on the of?ce side of the break and the office 
itself. 

It is also desirable, however, to trip out an 
operated sectionalizing unit if a more remote 
station can heal the line circuit in order that the 
system may be operative up to the last station on 
the office side of ‘the break. In order to accom 
plish this result, I have provided in each ?eld 
sectionalizing unit an arrangement of equipment 
which automatically releases the sectionalizing 
relay in case the line circuit is intact at least as 
far as the next sectionalizing unit. In order to 
accomplish this result, I have provided an auxil 
iary line relay RXA for the line circuit which in 
cludes line relay RX, and an auxiliary line relay 
RYA for the other line circuit. When relay SR 
becomes energized to sectionalize the line, relay 
RXA connected in parallel with back contact ll! 
of relay SR is interposed in line wire XL, and if 
the line circuit is intact to the right, the effect of 
this connection is to place relay RXA (in series 
with other relays in this line) in parallel with 
the sectionalizing resistance SRX. The parts 
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2,171,751 
are so proportioned that the potential drop‘ across 
SRX when this occurs is su?icient to energize re 
lay RXA and close its front contact l4. Current 
then ?ows from terminal B over front contact 2 
of relay SR and front contact M of relay RXA 
through the winding of relay RXR to terminal C. 
Relay RXR therefore picks up and is stuck up 
over its own front contact 8 and front contact 2 
of relay SR. The energization of relay RXR also 
closes its front contact 15, and this connects the 
auxiliary line relay RYA across back contact l3 
of relay SR and interposes the relay in the line 
circuit YL. The operation of relay RYA is 
analogous to that described above in connection 
with RXA, and if the line circuit through YL 
and ZL is intact at least to the next station more 
remote from the o?ice, the relay RYA picks up 
and closes its front contact l6, whereupon relay 
RYR is energized over a pick-up circuit includ 
ing front contact 2 of relay SR and front contact 
l6 of relay RYA. Relay RYR is subsequently 
stuck up over its own front contact 3 and front 
contact 2 of relay SR. ' 

It will be noted that when relay RXR picks up, 
it opens its back contact I‘! to remove relay RXA 
from line wire XL, and when relay RYR picks 
up, it opens its back contact I8 to remove relay 
RYA from line wire YL. It follows that when 
relay SR picks up and inserts auxiliary relays 
RXA and RYA in the corresponding line circuits, 
if one line circuit is unbroken, the auxiliary re 
lay in that circuit immediately picks up and 
energizes the associated stick relay RXR or RYR 
to remove the auxiliary line relay from the un 
broken line. With this arrangement there can be 
no paths in multiple with the sectionalizing im 
pedances to interfere with proper operation of 
the code system. 
Furthermore, the simultaneous energization of 

relays RXR and RYR, which can only occur if 
both line circuits are intact at least to the next 
most remote station, deenergizes the relay SR. 
This follows because one stick circuit for relay 
SR includes back contact 8 of relay RXR and the 
other stick circuit for relay SR includes back 
contact 3 of relay RYR. 
When a break occurs in either line circuit, 

therefore, any sectionalizing relay which succeeds 
in sectionalizing the line, immediately tests the 
line circuit through line wire XL to more remote 
stations by interposing the auxiliary line relay 
RXA in that circuit. If that circuit is intact, the 
auxiliary line relay RYA is next interposed in the 
line circuit through line wire YL to the next sta 
tion. If that circuit is also intact, the associated 
sectionalizing relay SR is released and both nor 
mal line circuits are extended as far as the next 
sectionalizing point, and this operation continues, 
the release of the sectionalizing relays occurring 
automatically as far as the last sectionalizing 
unit on the office side of the break. At this point 
the auxiliary line relay in one line circuit or the 
other will fail to pick up and will therefore allow 
the sectionalizing relay to remain energized until 
both circuits are healed. It is apparent, there 
fore, that with the apparatus herein shown and 
described, the system is operative as far as the 
last station on the o?ice side of a break, and that 
a break in either line circuit will sectionalize both 
line circuits at the last station on the office side 
of the break, and that all sectionalizing relays, 
including the one on the oi?ce side of the break, 
will be automatically released in case the line cir 
cuits are both healed. . 

I have found that it is desirable to inform the 

3 
operator at the o?ice concerning the condition of 
the sectionalizing equipment, and I therefore pro 
vide a starting circuit for the usual ?eld transmit 
ting equipment for transmitting a code from a 
?eld station when the line is sectionalized at that 
station. This is accomplished by means of the 
circuit illustrated at the top of Fig. 1B, in which 
a connection from the terminal B of the source is 
carried over front contact 20 of relay SR and 
front contact 2! of relay THS to terminal 49 of 
the usual ?eld storage unit and thence over a 
back contact 03 of relay 5V and the winding of 
the starting relay SA to terminal 0 over contacts 
A5 of relays VCVand C3 of relay COR. The re~ 
lays illustrated in the ?eld storage unit are shown 
in detail and described in connection with Fig. 13 
of the Snavely et al. application identi?ed above. 
For present purposes it is sufiicient to state that 
when relay SA becomes energized, the corre— 
sponding station transmitter delivers a code to 
the line circuit which selectively actuates the 
indication stick relays for the associated panel in 
the oi?ce. Thus an indication code may position 
relay AK in accordance with the condition of oc 
cupancy of an approach section, and relay TK 
may be positioned in accordance with the condi 
tion of occupancy of a detector track section. 
Relays NWK and RWK may be controlled in ac 
cordance with switch position, and relays LHGK, 
RHGK and RGK may be controlled in accordance 
with the aspects displayed by signals at the ?eld 
location. 
With this arrangement, therefore, an indica 

tion code is sent from the station to the office 
each time the sectionalizing relay SR at that 
station is energized to sectionalize the line circuit 
at that station. 
Front contact 29 of relay SR also controls an 

indication lamp l9 which is lighted when the 
sectionalizing relay SR is energized to section 
alize the line circuits at the corresponding sta 
tion. 

I also provide at the o?ice a sectionalizing unit 
as shown in Fig. 1A, comprising a thermal relay 
0TH, which is energized over front contact 22 
of relay OLO in the office, which in turn is ener~ 
gized when either of the line relays ORY or ORX 
is released, as would be the case in the event of 
a break in any of the line wires. When OLO 
picks up, current is supplied to the thermal relay 
0TH over front contact 22 of OLO and back con 
tact 23 of'relay O'I'HS. Thermal relay 0TH is 
designed to provide a time interval materially 
less than that measured by the thermal relays 
TH in the ?eld sectionalizing units but still great 
er than the longest interval of open circuit nor 
mally occurring during code transmission. Re 
lay OTH closes its contact 24 after a time interval, 
and thereby completes a pick-up circuit for relay 
OTHS, which is subsequently stuck up over its 
own front contact 23 and front contact 22 of 
relay OLO. The energization of relay OTHS 
interrupts the heating circuit for relay 0TH, and 
at the completion of its timing period relay 0TH 
closes back contact 25 and completes a pick-up 
circuit for relay OSR over contact 26 of relay 
OTHS. Due to the adjustment of the timing 
period of relay 0TH and the design of the parts, 
relay OSR picks up before any of the ?eld sec 
tionalizing units have time to operate. 
Relay OSR at the of?ce is arranged to extin 

guish all of the panel lights on the cabinet of 
the control machine, and this is accomplished 
by carrying the stick circuits for all of the indi 
cation stick relays over back contacts of relay 
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OSR, as indicated in the heavy line in Fig. 1A. 
Thus when relay OSR becomes energized as a 
result of a break in either line, the effect is to 
break the stick circuits for all of the indication 
stick relays and thereby extinguish all of the 
panel lamps. I prefer to thus control all of the 
lights on the panel for the entire system, so 
that upon a line break all lights are extinguished. 
The ?rst ?eld station to sectionalize the line and 
complete the line to the office energizes the start 
ing relay SA in the corresponding ?eld storage 
unit and transmits an indication code to the 
office. This code again positions the indication 
stick relays AK, TK, etc., in accordance with 
the received code. Since relay OSR was de-en 
ergized by the release of OTHS when the line 
circuit was restored, the stick circuits are now 
completed for the indication stick relays and the 
panel lights are properly displayed for the par 
ticular station which has sectionalized. Other 
sectionalizing units may now operate between 
the ?rst station sectionalized and the break in 
the line, and these stations may also transmit 
indication codes which will light the lamps on the 
corresponding panels. When the last sectional— 
izing relay on the oi?ce side of the break has 
completed its operation, the operator in the office 
may ascertain by mere inspection of his panel 
how much of the system is operative, because the 
station most remote from the of?ce having its 
panel lights illuminated is the last station on the 
o?ice side of the break. If any stations nearer 
the control of?ce still have their panel lights 
extinguished, the operator may restore these 
lights by initiating a recall code in the usual way. 
In actual installations spare conductors may be 

in existence or can be provided throughout at 
least a portion of the system. Where spare con 
ductors are available the sectionalizing relay SR 
may be employed to transfer the line circuits au 
tomatically to spare paths in the event of a 
break in a normal line circuit. Thus, as shown 
in Fig. 2, the normal line circuit passes over back 
contacts l2 and 13 of relay SR, but spare wires 
are provided for the X and Y lines to the next 
station. At this next station the normal line XL 
is connected with its spare and in similar manner 
wire YL is connected with its spa-re. With this 
arrangement, if relay SR is energized by a break 
in either line circuit the closing of front contacts 
1?. and I3 transfers the line circuits to the spare 
conductors and opens the shunts around relays 
RXA and RYA. In Fig. 2, relay SR is controlled 
in the same way as in Fig. 1B and the operation 
will be obvious without detailed explanation. 

Referring now to Fig. 3, I have illustrated a 
single ?eld station equipped with apparatus 
which not only sectionalizes the line circuits in 
response to a break in any circuit but also by 
passes a faulty station in case the break occurs 
within the limits of the ?eld line unit. In the 
modi?cation illustrated in Fig. 3, a slow-acting re 
lay LCP is controlled by front contacts of the sta 
tion line relays RY and RX, so that any break in 
either line circuit will cause relay LCP to become 
de-energized. The release period of relay LCP 
is longer than the greatest interval of open cir 
cuit normally ocurring during code transmission, 
and if the line circuit is open for this period, 
relay LCP closes its back contacts and by-passes 
the ?eld line unit at the corresponding station. 
Thus the release of relay LCP completes a circuit 
from line In, on the of?ce side of the station 
through back contact 28 of relay LCP, backrcon 
tact 29 of relay SR, the winding of auxiliary line 
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relay RXA and back contact 30 of relay SR to 
line XL leading to the next station. It will be 
seen that the path just traced is connected en 
tirely around the ?eld line unit and therefore by 
passes both the main line relay RX for this cir 
cuit and also the transmitting relay contacts. A 
similar by-pass is provided for the other line 
circuit, including back contacts 3| of relay LCP 
and 32 of relay SR, winding of relay RYA and 
back contact 33 of relay SR. 

It will be noted that the auxiliary line relays 
RXA and RYA are included in the by-passes 
which are connected around the station by the 
de-energization of relay LCP. If the line break 
which causes the operation of relay LCP was due 
to a faulty circuit within a ?eld line unit, the 
completion of the by-passes at all of the stations 
will restore the line circuit, and current ?owing 
through the by-passes will pick up the auxiliary 
line relays RXA and RYA at all stations except 
the one at which the fault occurred. The ener 
gization of relay RXA picks up relay RXR which 
thereafter sticks over its own front contact 34 
and back contact 35 of relay LCP. Similarly, 
the energization of relay RYA picks up relay 
RYR which thereafter sticks over its own front 
contact 36 and back contact 35 of relay LCP. At 
all stations except the one including the fault 
or line break, the main line relays RY and RX 
also pick up. This causes the energization of 
relay LCP, which de-energizes RXR and RYR 
to restore the apparatus to normal. 
At the faulty station where the break occurred 

the main line relays do not pick up and LCP re 
mains de-energized and holds the relays RXR 
and RYR energized to prevent the operation of 
the sectionalizing equipment at that station. If 
the break within the limits of the faulty station 
becomes healed relays RXR and RYR are re 
leased to remove the by-pass at that station 
automatically. 

If, however, the break in the line occurs be 
tween stations, so that by-passing by the opera 
tion of LCP does not restore both line circuits, 
then relays RXA and RYA do not pick up when 
the by-passes are completed around the ?eld line 
unit, and after a delay time relay TI-I closes its 
front contact 3'5. The operating circuit for relay 
TH may be traced from terminal B over back 
contact 35 of relay LCP, back contact 38 of relay 
RYR, back contact 33 of relay SR, back contact 
39 of relay TI-IS and the heating element of 
relay TI-I to terminal 0. When the thermal re 
lay heats up and contact 3'? thereof closes, cur 
rent is supplied to relay THS, which picks up 
and is subsequently stuck up over its own front 
contact 39 and back contact 38 of relay SR. The 
energization of THS opens, at contact 39, the 
heating circuit for relay TH, and when the latter 
relay has cooled off at the completion of its tim 
ing period, a pick-up circuit is completed for 
relay SR over back contact 3'! of TH and front 
contact All of relay THS to pick up relay SR. 
Relay SR is subsequently held energized over a 
stick circuit having two branches one over back 
contact 35 of relay LCP and the other over back 
contact 36 of relay RYR. The energization of 
relay SR also de-energizes relay ‘IRS. 
The energization of relay SR completes the scc~ 

tionalizing paths for both line circuits through 
the sectionalizing impede-noes SRX and SRY in a 
manner which will be apparent from the discus 
sion above in connection with Figs. 1A and 13. 
Furthermore, the encrgization of relay SR inter 
poses the auxiliary relays RXA and RYA in the 
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2,171,751 
line circuits extending to the next station more 
remote from the of?ce in order to test these cir 
cuits for the release of the sectionalizing relay 
SR. In case the line break is healed, or in case 
the line is successfully sectionalized at a point 
more remote, the sectionalizing relay is released 
in a manner similar to that described above in 
connection with Fig. 1B. 
The apparatus in Fig. 3 may be arranged to 

indicate the sectionalizing operation at the o?ice, 
as in Fig. 13, by connecting terminal B over front 
contact 4| of relay SR to terminal 49 of the field 
storage unit for the control of the starting relay 
SA. 
In summarizing the operation of Fig. 3, it may 

be stated that if a break occurs in any line cir 
cuit, a by-pass is completed at each station for 
each of the line circuits. If these by-passes 
complete both line circuits, then the apparatus 
automatically removes all by-passes except the 
one at the station where the fault exists, and the 
system is therefore operable with all stations ex 
cept the faulty one which has its by-pass re 
tained in operation. ' 

If the completion of the by-pass does not re 
store both line circuits, then the sectionalizing 
relays SR become energized to place the shunt 
paths across both line circuits at the correspond 
ing stations. If sectionalizing establishes both 
line circuits, then all sectionalizing relays are 
released between the office and the station closest 
to the line break on the o?ice side and the system 
is therefore operable between the o?ice and the 
last station on the o?ice side of the break. In 
the event of a break either in a ?eld line unit or 
in a line wire between stations, the healing of 
the break will automatically restore the by 
passing or sectionalizing equipment. 
Although I have herein shown and described 

only several forms of remote control systems 
embodying my invention, it is understood that 
various changes and modi?cations may be made 
therein within the scope of the appended claims 
without departing from the spirit and scope of 
my invention. ._ 

Having thus described my invention, what I 
claim is: 

l. A remote control system comprising an of 
?ce and a plurality of stations connected by a 
plurality of line circuits normally energized from 
said o?ice and extending from the o?ice serially 
through said stations, a line relay in each circuit 
at each station, a sectionalizing relay at one sta 
tion, a plurality of auxiliary line relays one for 
each circuit, means e?ective when said section 
alizing relay is energized for completing a shunt 
path across each said line circuit and for inter 
posing each auxiliary line relay in the associated 
line circuit on the side of such shunt paths more 
remote from the o?ice, a series of stick relays 
one for each auxiliary line relay, means con 
trolled by said auxiliary line relays for energiz 
ing said stick relays if all of said line circuits are 
intact on the side of said shunt paths more re 
mote from the office, and means controlled. by 
said line relays and by said stick relays for ener 
gizing said sectionalizing relay. 

2. A remote control system comprising an of 
?ce and a plurality of stations connected by a 
plurality of line circuits normally energized from 
said office and extending from the office serially 
through said stations, a line relay in each cir 
cuit at each station, a sectionalizing relay at one 
station, means effective when said sectionalizing 
relay is operated to complete shunt paths across 
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all of said line circuits at said one station, a tim 
ing contact closed at the expiration of a ?xed 
time period after the opening of any one of said 
line circuits, a second contact closed at the ex 
piration of a ?xed time period after said timing 
contact closes, and means for energizing said 
sectionalizing relay in response to the closing of 
said second contact provided only one of said 
line circuits is then open. 

3. A remote control system comprising an of 
fice and a plurality of stations connected by a 
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plurality of line circuits normally energized from . 
said o?ice and extending from the o?ice serially 
through said stations, a line relay in each circuit 
at each station, a sectionalizing relay at one 
station, a plurality of auxiliary line relays one 
for each circuit, means effective when said sec 
tionalizing relay is energized for completing a 
shunt path across each said line circuit and for 
interposing each auxiliary line relay in the as 
sociated line circuit on the side of such shunt 
paths more remote from the of?ce, a series of 
stick relays one for each auxiliary line relay, a 
pick-up circuit for each stick relay including a 
front contact of the associated auxiliary line 
relay, a stick circuit for each stick relay, a back 
contact on each stick relay included in circuit 
with the associated auxiliary line relay, a front 
contact of one of said stick relays included in 
circuit with the auxiliary line relay associated 
with another stick relay, means controlled by 
said line relays for energizing said sectionalizing 
relay, and means controlled by said stick relays 
for subsequently maintaining the sectionalizing 
relay energized. 

4. A remote control system comprising an of 
?ce and a plurality of stations connected by a 
plurality of line circuits normally energized from 
the office and extending from the o?ice serially 
through said stations, at line relay in each circuit 
at each station, a normally deenergized section 
alizing relay at each station, means for energiz 
ing each sectionalizing relay upon the expiration» 
of a ?xed time interval following the deenergiza 
tion of any line relay at the corresponding sta 
tion, a plurality of auxiliary line relays one for 
each line circuit at each station, means effective 
when each sectionalizing relay is energized for 
completing a shunt path across each line circuit 
at the corresponding station and for interposing 
each auxiliary line relay at that station in the 
associated line circuit on the side of the shunt 
paths for that station more remote from the of 
?ce, and stick circuits for each sectionalizing 
relay for retaining the relay energized until all 
of the associated auxiliary line relays have been 
energized. 

5. In a remote control system'comprising an 
office and a plurality of stations connected by a 
plurality of line circuits, a plurality of line relays 
one atthe office and at each station in each line 
circuit, transmitting means at the office for al 
ternately opening and closing said line circuits 
in different combinations to transmit coded sig 
nals to the stations, transmitting means at each 
station for opening all said line circuits to sta 
tions more remote from the oi?ce and thereafter 
alternately opening and closing the line circuits 
to the office in di?erent combinations to trans 
mit coded signals to the oi?ce, a checking con 
tact at one station operated in response to an 
interruption of any line circuit, a timing relay 
controlled by said checking contact, a stick relay 
provided with a pick-up circuit controlled by 
said timing relay and with a stick circuit con 
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6 
trolled by said checking contact, a sectionalizing 
relay provided with a pick-up circuit controlled 
by said stick relay and by said timing relay, an 
auxiliary line relay for each line circuit, means 
effective when said sectionalizing relay is ener 
gized to interpose each auxiliary line relay in its 
associated line circuit and to complete a shunt 
path for each line circuit, a plurality of release 
relays each provided with a pick-up circuit con 
trolled by the associated auxiliary line relay and 
with a stick circuit controlled by the sectionaliz 
ing relay, and a plurality of stick circuits for said 
sectionalizing relays one controlled by each of 
said release relays. 

6. A remote control system comprising an of 
?ce and a plurality of stations connected by a 
line circuit normally energized from the of?ce 
and extending serially through said stations, a 
transmitter at each station e?ective when actu 
ated to transmit to the o??ce by means including 
the line circuit from such station to the o?ice a 
signal characteristic of conditions at such sta 
tion, receiving means at the o?ice selectively re 
sponsive to such signal, register means controlled 
by said receiving means for displaying a per 
sistent indication of conditions at each station, 
means set into operation by a break in said line 
circuit for cancelling the indications displayed 
by said register means, sectionalizing means at 
each station set into operation by a break in said 
line circuit for, completing a shunt path across 
said circuit at the corresponding station, and 
means controlled by each sectionalizing means 
_for actuating the associated transmitter to re 
store at the o?ice the indications displayed by 
the register means for that station. 

7. In a remote control system comprising an 
o?ice and a plurality of stations connected by 
line wires, transmitting means at each station 
for transmitting to the o?ice Over said line wires, 
signals characteristic of conditions at such sta 
tion, receiving means at the o?ice selectively re, 
sponsive to such signals, register means con 
trolled by said receiving means for displaying 
persistent indications after the termination of 
said signals, and means at the o?lce, effective 
upon a break in any one’ of said line wires for 
cancelling the indications displayed by said reg 
ister means. 

8. A remote control system comprising an o?ice 
and a plurality of stations, a plurality of line cir-. 
cuits normallly energized from the o?Eice and ex; 
tending from the o?i‘ce serially through said st'a 
tions, a line relay at the oi?ce in each said circuit, 
a transmitter at each station for transmitting 
code signals over said line circuit for» operating 
said line relays, receiving means selectively con-_ 
trolled by said line relays, register means including 
a plurality of indication relays each provided with 
a pick-up circuit controlled by said receiving 
means and with a stick circuit, and means con 
trolled by said line relays and responsive to a 
break in any one of said line circuits of longer 
duration than normally occurring during the 
transmission of code signals for breaking the 
stick circuit for all said indication relays. 

9. A remote control system comprising an of 
?ce and a plurality of stations, a line circuit nor 
mally energized from the oi?ce and extending 
from the- of?ce serially through said stations, a 
line unit at each station including code receiv 
ing and transmitting equipment interposed in 
said line circuit‘, means at each station respon 
sive to a break in said line circuit for connecting 
a by-pass in said line circuit around the associ 
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ated line unit, and means eifective if the connec 
tioto of said by-passes completes the line circuit 
to remove the by-pass at each station when the 
line circuit is intact through the associated line 
unit. 

10. A'remote control system comprising an of 
?ce and a plurality of stations, a plurality of line 
circuits normally energized from the o?ice and 
extending from the office serially through the 
stations, a line unit at each station including code 
receiving and transmitting equipment interposed 
in each line circuit, means at each station re 
sponsive to a break in any one of said line circuits 
for completing in each said lilne circuit a by-pass 
around the associated line unit, and means effec 
tive if the connection of said by-passes completes 
all of said line circuits to remove the by-passes 
from all of the circuits at each station when the 
line circuits are all intact through the associated 
line units. 

11. A remote control system comprising an of 
?ce and a plurality of stations, a plurality of line 
circuits normally energized from the o?ice and 
extending from the o?ice serially through the sta 
tions, a line unit at each station including code 
receiving and transmitting equipment interposed 
in each line circuit, means at each statidn re 
sponsive to a break in any one of said line cir 
cuits for completing in each said line circuit a 
by-pass around the associated line unit, means 
effective if the connection of said by-passes com 
pletes all of said line circuits to remove the by 
passes from all of the circuits at each station 
when the line circuits are all intact through the 
associated line units, a sectionalizing relay at each 
station, means effective to operate said section 
alizing relays in response to a break in any one 
of said line circuits in the event said by-passes 
do not complete the line circuits, means effective 
when any sectionalizing relay is operated to com 
plete a shunt path across all said line circuits at 
the corresponding station on the side of the line 
unit for that station more remote from the of 
?ce, and means for restoring each sectionalizing 
relay when the line circuits are all intact at least 
as far as the next station more remote from the 
office. 

12. A remote control system comprising an of 
fice and a plurality of stations connected by a 
plurality of line circuits normally energized from 
said o?ice and extending from the oi?ce serially 
through said stations, a line relay in each cir 
cuit at each station, a sectionalizing relay at one 
station, a plurality of spare conductors one for 
a portion of each said line circuit, a plurality of 
auxiliary line relays one for each circuit, means 
effective when said sectionalizing relay is ener 
gized for replacing a portion of each line circuit 
by the associated spare conductor and for inter 
posing each auxiliary line relay in the associated 
line circuit on the side of such one station more 
remote from the office, and means for controlling 
said sectionalizing relay by said line relays and 
by said auxiliary line relays. 

13. A remote control system comprising an of 
?ce ahd a plurality of line circuits normally en 
ergized from said office and extending from the 
o?ice serially through said stations, a line relay 
in each line circuit at each station, a sectionaliz 
ing relay at one ‘station having a back contact 
in each line circuit, a plurality of auxiliary line 
relays at said one station one for each said line 
circuit, means for connecting each auxiliary line 
relay across the back contact of said sectionaliz 
ing relay for the corresponding line circuit where 
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by each auxiliary line relay will be energized when 
the sectionalizing relay is energized provided the 
associated line circuit is then complete, means 
controlled by the line relays at said one station 
for energizing said sectionalizing relay in re 
sponse to the deenergization of any line relay, 
and means controlled by said auxiliary line relays 
for subsequently maintaining said sectionalizing 
relay energized as long as any auxiliary line relay 
is deenergized. 

14. A remote control system comprising an of 
?ce and a plurality of stations connected by a 
plurality of line circuits normally energized from 
said o?ice and extending serially from the o?ice 
through said stations, a line relay in each circuit 
at each station, a sectionalizing relay at one sta 
tion having a back contact in each line circuit, a 
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pickup circuit! for said sectionalizing relay, means 
responsive to the deenergization of any line relay 
and effective at the end of a measured time in 
terval following the opening of any line circuit 
for closing said pickup circuit, an. auxiliary line 
relay and a release relay for each line circuit, 
means including a ‘back cont-act of each release 
relay for connecting the associated auxiliary line 
relay across the back contact of the sectionalizing 
relay in the corresponding line circuit, means in 
cluding a front contact of each auxiliary line re 
lay for energizing the associated release relay, a 
stick circuit for each release relay, and means 
for maintaining said sectionalizing relay ener 
gized as long as any release relay is deenergized. 

ARTHUR P. JACKEL. 
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