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This invention relates to centralized traffic 
controlling Systems for railroads, and more par 
ticularly pertains to means for automatically 
sectionalizing line circuits extending between a 
control office and a plurality of field stations in 
a coded centralized traffic controlling System. 
In a coded communication system employing 

a line circuit extending from a control office to 
Several field stations, and including in Series 
electro-responsive means for such stations, it 
is advantageous to provide sectionalizing means 
for such circuit at intermediate points in such a 
manner as to render that portion of the system 
Cperative from the control office to the most 
distant station on the control office side of an 
abnormally opened condition of the line circuit. 

This invention is to be considered an improve 
ment over the prior application of R. M. Phinney, 
Ser. No. 145,542, filed May 29, 1937, now Patent 
No. 2,157,864 granted May 9, 1939, in that a sec 
tionalizing Scheme is provided which operates in 
a positive manner, irrespective of variations in 
the timing of devices employed at different 
pointS. 
Another object of this invention is to provide 

for the automatic restoration to the system of 
that Section of the line circuit rendered inopera 
tive by a break in the control line circuit at any 
given point as Soon as the circuit is again closed 
at that point. 
Other objects, purposes and characteristic fea 

tures of the present invention will be in part ob 
vious from the accompanying drawings and in 
part pointed out as the description of the inven 
tion progresses. - - 

In describing the invention in detail, reference 
Will be made to the accompanying drawing which 
shows one embodiment of the present invention 
as applied to line circuits extending between a 
control office and certain ones of a series of 
field stations. Similar parts of the system have 
been designated by similar reference characters, 
which have been made distinctive by exponents 
and preceding numerals. 
In order to simplify this disclosure, reference 

is made from time to time to functions common 
to all parts of a similar character by use of the 
letter reference characters without exponents or 
preceding numerals. It is to be understood that 
Such a reference applies to any parts designated 
in the drawing by reference characters which are 
Similar except for preceding numerals. 

For the purpose of facilitating in the explana 
tion and for simplifying the illustration, the 
various parts and circuits constituting the em 

the dra Wing) and a Series of field Stations. 

(Cl. 177—353) 
bodiment of the invention have been shown dia 
grammatically and certain conventional illus 
trations have been employed, the drawing having 
been made more with the purpose of facilitating 
the disclosure of the invention as to the prin 
ciples and mode of operation, than With the idea 
of illustrating the specific construction and ar 
rangement of parts that would be employed in 
practice. Thus the various relays and their 
contacts are illustrated in a conventional manner, 
and Symbols are used at times, to indicate con 
nections to the terminals of batteries, or other 
Sources of electric current, instead of showing 
all of the wiring connections to these terminals. 
The Symbols (--) and (-) are employed to 

indicate the positive and negative terminals re 
Spectively, of Suitable batteries, or other source 
of direct current, and the circuits with which 
these Symbols are used, always have current 
flowing in the same direction. 
In Order to simplify the disclosure of this in 

vention dotted lines have been used to indicate 
the inclusion of apparatus and circuits. not 
ShoWn which can be provided in accordance With 
the prior art or as typically shown and described 
in this disclosure. 
With reference to the accompanying drawing 

this invention has been shown as having been 
applied to a selector type of communicating sys 
tem. Such as is shown, for example, in the Judge 
et al. Patent No. 2,082,544, dated June 1, 1937. 
It is to be understood, however, that the scope 
of the present invention is not limited to the 
System shown, and that the present form is used 
Only to facilitate and simplify this disclosure. 
In order that the application of the present 

invention to the above mentioned Judge et al. 
patent may be readily apparent, reference char 
acters for relays shown in this disclosure have 
been made to correspond With reference charac 
ters provided for relays performing similar func 
tions disclosed in that patent. 
The above mentioned communication system 

provides two-way communication between a con 
trol office (indicated on the left-hand side of 

Con 
trols for devices at various field stations are 
transmitted from the control office to the field 
Stations by means of different series of positive 
and negative impulses applied to the line wires 
0 and f by the selective energization of relays 
PC and NC and by the marking off of theim 
pulses by an impulsing relay EP. 
In response to the energization of the control 

line wires 9 and f, a biased-to-neutral polar 
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ized relay at the control office and at each sta 
tion is positioned, and the positioning of that 
relay causes the operation of Selector means 
associated therewith. Such selector means, to 
gether with the distinctive polarity of the im 
pulses, provides for the control of several de 
vices at each field station over a single line cir 
cuit extending from the control office. 
The relays SA and SB are neutral relays which 

are picked up at the beginning of the transmis 
sion of a series of impulses, and which remain 
up throughout that series due to their slow action 
in dropping away. 
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of impulses for the indication cycle. -- Xx 

When a field station has indications to trans 
mit, if the system is at rest, the neutral relay. 
LO at that field station picks up and closes the 
indication line circuit including line wires 2 
and 3. RelayLO stays up throughout the series 

It is to be understood that the return line wires 
is and 3 for the control and indication circuits 
could as well be combined into a common return 
wire, although separate wires have been shown 
for the purpose of simplifying this disclosure. . . 

In the control office the relays IMF and MB de 
tect the closed condition of the indication line 
circuit and initiate the transmission over the 
control line circuit of a series of impulses for op 
erating the stepping of the selector at the control 
office in synchronism with the selector at the 
field station which is transmitting the indica 
tionS. : . . . . . - 

The neutra relays D are of a high resistance 
type which has a low operating current at a low 
voltage for purposes hereinafter set forth. 
The sectionalizing relays SR are neutral relays 

and their pick-up circuits are closed only after 
their associated thermal relays THR, have com 
pleted their operation to Close operating con 
tacts. . . . ? ? 

Batteries B have been shown in certain of the 
circuits, for the control office and for the field 
stations, but it is to be understood that those 
same batteries could be used for other purposes 
Such as furnishing energy for local circuits, and 
that other suitable sources of energy could as Well 
be used. 
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Compensating resistors Rare provided at vari 
ous points in order to maintain certain standard 
conditions throughout the system. 
Other characteristic features of the present 

invention are believed to be more clearly under 
stood by considering the mode of operation of the 
System under Various normal and abnormal oper 
ating conditions. 

Operation 

Normal conditions.-Under normal conditions 
each of the relays D is energized from the battery 
B3, at the most distant field station. Relay D1 
is energized from the positive terminal of battery 
E33 through a circuit including line wire 4, back 
contact 5 of relay SR2, line wire 6, resistance R1, 
winding of relay D, back contact 7 of relay 
SB, line wire 8, winding of relay F2, back con 
tact 9 of relay SR, line wire 20, winding of relay . 
F, back contact 2? of relay, SB3, and resistance 
R°, to the negative terminal of battery B3. Re 
iay Dºis normally energized from the positive ter 
minal of battery B3 through a circuit including 
line wire 4, resistance R2, winding of relay D2, 
back contact 22 of relay SB9, line wire 20, winding 
of relay F, back contact 2? of relay SB3, and re 
sistance R8 to the negative terminal of battery B3. 
As has heretofore been pointed out, relays D 

2,223,103 
are constructed to operate from a comparatively 
low voltage, and to operate on a comparatively low 
current. The characteristics of the relays D are 
such that the current required for the energiza 
tion of all of the relays D in multiple is less than 
the current required for the energization of the 
relays F, whereby the positioning of relays F is 
uneffected by the energization of the relays D. 
from the field batteries, although the relays F. 
are included in the energizing circuit for those 
D relayS. 
Having considered the condition of the system 

when it is at rest, assume the line circuit to be 
energized positive from the control office, as Would 
be the case at the beginning of a series of control 
impulses, conveniently termed a control cycle, in 
which that polarity is selected for the initiating 
impulse. 
Under such conditions relay PC is picked up and 

the control line circuit is closed, to position the 
relays F, from the positive terminal of battery 
B through a circuit including front contact 23 of 
relay PC, back contact 24 of relay NC, back con 
tact 25 of relay EP, winding of relay F, line wire 
8, winding of relay F, back contact 26 of relay 
SR, line wire 8, winding of relay F2, back contact 
f 9 of relay SR-2, line wire 2), winding of relay F3, 
back contact 2 of relay SB3, resistance R3, bat 
tery B3, line wire 4, back contact 5 of relay SR2, 
line wire 6, back contact 2 of relay SR, line 
wire f, back contact 28 of relay NC and front 
contact 29 of relay PC, to the negative terminal of 
battery B. 
The operation of the polar contacts of the re 

lays F to a right-hand position closes an obvious 
circuit for energizing relays SA, such circuit haw 
ing been shown dotted to indicate that a more 
indirect means of control can be provided, as has 
been shown in the abovementioned Judge et al 
patent. The picking up of relays SA causes the 
energization of relays SB through an obvious 
circuit, and, due to the slow acting characteristics 
of those relays, they remain in an energized posi 
tion throughout the Series of impulses. : . 
The picking up of relay SB3 in the conditioning. 

period closes a circuit including wire 38 for shunt 
ing the battery B3 out of the line circuit, and the 
picking up of relays SB and SB2 causes the drop 
ping away of relays Dl and D, due to the opening 
of the circuits for those D relays at back contacts 

and 22 respectively. 
After the last impulse in the series has been 

applied, the dropping of relays F causes the de 
energization of the relays SA and SB in turn to 
mark the end of the Series of impulses and to re 
Store the System to the above described condition 
during a period of rest. Back contact. 2 of relay 
SB3, when closed, provides energy from battery 
B3 for the energization of the relays D at each 
field Station, 
The application of a negative impulse to the 

line circuit at the beginning of a control cycle 
due to the picking up of relay NC causes a sim 
ilar mode of operation through the same cir 
cuits that have been heretofore described in de 
tail, the battery B3 being over-powered by the 
battery B in the control office which has a much 
higher voltage. . ' 
To initiate an indication cycle, the relay LO 

is picked up at a field station and its energization 
closes a circuit through its front contact as indi 
cated by dotted lines to energize either of relays 
MF or MB to mark the beginning of the condi 
tioning period for an indication cycle. After 
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2,223,103. 
such a beginning has been registered, relay NC 
is picked up and a series of impulses is applied 
to the line circuit in a similar manner to that 
described for a control cycle, thus, providing the 
same mode of operation of the system with re 
Spect to the control of Sectionalizing devices. 
Operation inder abnormal condition.S.-A line 

circuit is Subject to broken wires at times from 
a number of Sources, such as the Weight of ice 
on the wires, wires broken as a result of fallen 
trees, land slides, and a number of other condi 
tions. A break in the circuit can also occur at 
connections from the line circuit to the F relays 
and other devices. The conditions of the system 
hereinafter described are to be assumed as re 
sulting from breaks in the circuit due to condi 
tions such, for example, as those mentioned 
ab??e. 
Assume a break to occur in the line circuit, 

while the system is at rest, between relays F1 and 
F2, or in that section of the return line repre 
sented by wire 6. Under such conditions, relay 
D1 is deemergized due to a break in its circuit in 
either or both of wires 8 and 6, and the drop 
ping away of that relay initiates the picking up 
of the sectionalizing relay SR, through the me 
dium of a time delay means. 
Under Such conditions the Winding of thernal 

relay THR1 is energized from (--), through a . 
circuit including back contact 3 of relay D1, back 
contact 32 of relay SB, and winding of thermal 
relay THR1, to (-). After thermal relay, THR 
has completed its operation, a circuit is closed 
for energizing relay SR from (--), through a 
circuit including contact 33 of relay THR, and 
winding of relay SR, to (-). After relay SR 
picks up, a stick circuit is closed from (--), 
through a circuit including back contact 3, of 
relay D1, front contact 34 of relay SR-1 and wind 
ing of relay SR, to (—). 
The picking up of relay SR closes a loop cir 

cuit from relay F in the control office including 
line wire 0, winding of relay F, front contact 
26 of relay SR1, compensating resistor 2R, front 
contact 27 of relay SR, and line wire f back 
to the control office. Thus, it is obvious that 
conditions are set up whereby relay F can be 
energized in response to the transmission of im 
pulses from the control office, and that it has a 
similar mode of operation throughout the series 
of impulses as has been heretofore described. 
Due to the fact that the stick circuit for relay 

SR1 is dependent upon back contact 3? of relay 
D1, it is obvious that the line circuit will be main 
tained sectionalized at that point until the break 
in the line circuit has been closed. 
After the break in wires 6 and 8 has again 

been closed, a circuit is closed for energizing 
relay D1 through the same circuit as has been 
heretofore described for the energization of that 
relay during normal conditions. 
The picking up of relay D opens the stick cir 

cuit for relay SR and causes the closing of back 
contacts 26 and 2 to again restore the line cir 
cuit to normal conditions. 
A very similar mode of Operation is employed 

for the system, in case the line circuit is open 
between relays F and F3 or in the line return cir 
cuit, Wire 4. Such a break in the circuit, While 
the System is at rest, causes the deemergization 
or relays D1 and D2, due to the opening of the 
circuit for these relays in wire 20 or wire 4, and 
the dropping away of those relays causes the 
picking up of relays SR1 and SR2, respectively. 
Relay SR2 is energized through obvious circuits 

3 
of which the circuits heretofore described in de 
tail for relay SRI are typical, . . . . . . 
The picking up of relay SR closes a circuit 

for energizing relay Dº from the positive ter 
minal of battery B2 through a circuit including 
front contact 5 of relay. SR, line wire 6, re 
sistance R1, winding of relay Di, back contact 
17 of relay SB, line wire 8, winding of relay F, 
front contact 9 of relay SR2, resistor 3R.?, back 
contact 35 of relay SB2 and resistor 2RP, to the 
negative terminal of battery B. 
The picking up of relay D, under such condi 

tions, opens the circuit for the winding of thermal 
relay THR-1 to prevent further operation of that 
relay and also opens the Stick circuit for relay 
SR so as to cause that relay to drop aWay, pro 
vided that relay should have picked up at the 
same time or prior to the picking up of relay 
SR2. Thus, the line circuit becomes sectional 
ized so as to render relays F1 and F2 responsive 
to the transmission of impulses from the control 
Office in a similar manner to their energization 
during the transmission of impulses when the 
line circuit is closed through all of the F relayS. 
It is readily apparent that the connection 

established between front contacts 9 and 5 of 
relay SRP is similar to the connection established 
at the most distant station in the line circuit and 
that the circuit is closed through battery BP 
during the period at the beginning of a series of 
impulses until relay SB picks up to close a shunt 
circuit around that battery including wire 36. 

It is obvious, considering the above example of 
the operation of the System, that a large number 
of points of sectionalization can be provided and 
that the point of Sectionalization nearest the 
abnormally opened condition of the line circuit, 
toward the control office, is given superiority for 
sectionalization over all other points. 
Should the line circuit be arnormally opened 

during the transmission of a series of impulses, 
the relays F are deemergized, and their deener 
gization of course causes the restoration to nor 
mal of other relays associated thereWith including 
relays SA and SB. The dropping away of relays 
SB under Such conditions closes a circuit for 
allowing the energization of all of the relays D 
included at stations between the control office 
and the abnormally opened condition of the line 
circuit, thus effecting the sectionalizing of the 
control line circuit at the point which will render 
the System Operative between the location of that 
opened condition and the control office. 

It is necessary when sectionalizing a control 
line circuit to also Sectionalize the indication line 
circuit in order to prevent a station beyond the 
sectionalized point from initiating an indication 
cycle when the relay LO at that station is picked 
up. It is necessary to prevent such a condition 
because the transmission of indications from a 
field station can be effective only so long as the 
stepping is provided for the selector means at 
that station by the transmission of impulses from 
the control office over the control line circuit. 
If a station were allowed to initiate the trans 
mission of an indication cycle which could not 
be completed at that station, the continued regis 
tration of a start for an indication cycle by that 
station Would cause undesirable operation of the 
system. Thus, the indication circuit is opened 
by the picking up of sectionalizing relay SR-1 
at back contacts 37 and 38, and the indication 
circuit is also opened when relay SR is picked 
up to open the circuit at back contacts 39 and 
40. The dropping away of relays SR1 and SR2 of 75, 
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75, series of impulses, a detector relay shunted across 

4. 
course restores the indication line circuit to nor 
mal conditions when the abnormally opened con 
dition in the control line circuit has been closed. 
Although only particular ones of a series of 

field stations have been shown and described, it 
is to be understood that apparatus for other sta 
tions can be included in the line circuit between 
the apparatus which has been shown for the par 
ticular stations, and that apparatus at Such sta 
itions can provide operation, as shown in the 
above mentioned prior Judge et all patent, with 
out provision for automatic sectionalizing, can 
provide a manual control switch for sectionalizing 
the line circuit or can provide automatic Sec 
tionalizing means in accordance with this inven 
tion. . 
Having described automatic sectionalizing 

means applied to one particular type of Con 
munication system as one specific embodiment of 
the present invention, it is desired to be under 
stood that this form is selected to facilitate in 
the disclosure of the invention rather than to 
limit the number of forms which it may a SSune; 
and, it is to be further understood that various 
modifications, adaptations and alterations may 
be applied to the specific form shown to meet 
the requirements of practice, without in any man 
ner departing from the Spirit or Scope of the 
present invention except as limited by the ap 
pending claims. 
What I claim is: 
1. In a remote control system having a control 

office and a plurality of field stations, a control 
relay at the control office and at each of the field 
stations, a control line circuit serially connecting 
all of said control relays, a source of energy at 
the control office, transmitting means at the con 
trol office for applying different Series of time 
spaced impulses of current from said office Source 
to said control line circuit, another source of 
energy at the field station most distant from the 
control office, means at said most distant field 
station for energizing said line circuit from Said 
source at that station during the time between 
successive series of impulses and also during the 
first impulse of a series but not during the re 
maining impulses of a series and of insufficient 
potential to dominate said office source, a de 
tector relay connected across said line circuit at 
an intermediate field station so as to be respon 
sive to the energization of said line circuit by said 
another source of energy at said most distant 
field station between successive series of impulses, 
and Sectionalizing means at Said intermediate 
field station responsive to the deenergization of 
said detector relay for shunting out the line cir 
cuit, extending away from such intermediate fiel? 
station towards said most distant field station if 
said line circuit is deenergized for more than a 
predetermined period of time between successive 
series of impulses, whereby an open condition in 
said line circuit at any point more remote from 
said intermediate field station causes said line 
circuit to be automatically sectionalized at Said 
intermediate station. 

2. In a remote control System, a control office 
and several field stations, a line circuit including 
in series electro-responsive means for each of 
said field stations, a source of energy at Said 
control office, circuit means for energizing said 
line circuit from said source with different Series 
of impulses, means including a field source for 
energizing said line circuit from the most distant 
field station during the time between each of said 
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said line circuit at certain intermediate stations 
responsive between said series of impulses Cnly 
to the energization of that line circuit from Said 
field source at a station more distant from the 
control office, said field source having a potential 
sufficient to energize said detector relays but in 
sufficient to energize said electro-responsive 
means, means responsive to the deemergization 
of each of said detector relays for shunting out 
the section of said line circuit extending beyond 
that station from said control office, said means 
for shunting including circuit means for ener 
gizing that portion of said line circuit nearest the 
control office from that station between said 
series of impulses, circuit means for maintaining 
said shunting means effective only When Said de 

5. 
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tector relay for that station is deenergized, • 
whereby each of said relays detects an abnormal 
ly opened condition of the section of the line 
circuit between the station with Which that relay 
is associated and the next distant station having 
said means for shunting, whereby the line cir 
cuit is sectionalized at a point to render all sta 
tions operative between the control office and a 
point where that line circuit has been abnormally 
opened, and whereby the portion of the line cir 
cuit shunted out is automatically restored to a 
portion of the line circuit nearer the control office 
when the abnormally opened section is closed. 

3. In a remote control System, a line circuit 
connecting a control office and a plurality of field 
stations, a control line relay connected in series 
in said line circuit at said control office and at 
each of said field stations, normally inactive 
transmitting means at the control office for at 
times energizing Said line circuit with different. 
series of positive and negative current impulses 
from a source of current located at the control 
office, a detector relay at an intermediate field 
station connected in multiple across said line cir 
cuit on that side of said control line relay at such 
intermediate station remote from said control 
office, said detector relay being of relatively high 
resistance but requiring a relatively low potential 
across said line circuit for its operation, means 
including a field Source at the most remote field 
station for applying a potential to said line cir 
cuit, said potential being of a value sufficient to 
operate said detector relay but insufficient to 
operate said control line relays and also insufi 
cient to interfere with the control of said control 
line relayS by Said office source of current irre 
spective of the polarity arrangement of said office 
source in said line circuit at a particular time, a 
sectionalizing relay at said intermediate field sta 
tion, circuit means controlled by said sectional 
izing relay when it is energized for opening said 
line circuit at said intermediate field station be 
tween said control line relay at that station and 
the point at which said detector relay is con 
nected acroSS said line circuit and for shunting 
Said line circuit on the control office side of such 
opening, and means rendered effective a preda 
termined time after the deenergization of said 
detector relay for energizing said sectionalizing 
relay. 

4. In a remote control system including a con 
trol office, an intermediate field station and a 
most remote field station, a control line relay at 
the control office and at each of the field stations, 
a line circuit connecting said control line relays 
in Series, a normally inactive transmitting means 
at the control office including a source of current 
effective when set into operation to energize said 
line circuit with a control code comprising a 
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2,223,103 
Series of positive and/or negative current im 
pulses, a detector: relay connected across said line 
circuit on the remote side of the control line relay 
at Said intermediate field station, said detector 
relay being of the high resistance low potential 
type, means including a field source at said most 
remote field station for applying a potential to 
Said line circuit. of a value Sufficient to operate 
said detector relay but insufficient to operate said 
control line.relays, and also insufficient to inter 
fere With the control of said control line relays by 
Said office source of current irrespective of the 
polarity arrangement of said office source in said 
line circuit at a particular time, a sectionalizing 
relay. at said, intermediate field station, circuit 
means controlled by said. Sectionalizing relay 
when it is picked up for opening said line circuit 
between the control, line relay at said inter 
mediate field station and the point at which said 
detector relay is connected to said line circuit 
and for shunting said line circuit on the control 
office side of Such opening, pick-up circuit means 
rendered effective a predetermined time after the 
deenergization of said detector relay for initially 
energizing said sectionalizing relay, stick circuit 
means for said sectionalizing relay for main 
taining its energization so long as said detector 
relay is deenergized, and means controlled by 
said control line relay at said intermediate field 
station for disconnecting said detector relay from 
said line circuit and opening said pick-up circuit 
means for said sectionalizing relay during each 
Series of impulses impressed on said line circuit 
by said transmitting means. 

5. In a remote control system, a line circuit 
connecting a control office and a plurality of field 
stations, a control line relay connected in series 
in said line circuit at said control office and at 
each of said field stations, normally inactive 
transmitting means at the control office for at 
times energizing said line, circuit with different 
series of positive and negative impulses from a 
source of current located at the control office, a 
detector relay at an intermediate field station 
connected in multiple across said line circuit on 
the side of said control line relay remote from 
said control office, said detector relay being of 
relatively high resistance but requiring a relative 
ly low potential across said line circuit, for its 
operation, means including a source of current at 
the most remote field Station and governed by 
said control line relay at that station for applying 
a potential to said line circuit during the time 
between any two series of impulses and for re 
moving Said potential during any Series of im 
pulses but maintaining the continuity of said line 
circuit, said potential being of a value sufficient 
to operate said detector relay but insufficient to 
operate said control line relays, a Sectionalizing 
relay at said intermediate field station, circuit 
means controlled by said detector relay when it 
is deenergized and by said control line relay at 
the intermediate field station for initially ener 
gizing said sectionalizing relay only if said con 
trol line relay is not receiving a Series of in 
pulses, circuit means for maintaining said Sec 
tionalizing relay energized so long as said de 
tector relay is deenergized, and circuit means 
controlled by said sectionalizing relay When it is 
energized for opening said line circuit between 
said control line relay at said intermediate field 
station and the point at which said detector relay 
is connected and for shunting said line circuit 
on the control office side of Such open condition. 

6. In a remote control System, a control office 

5 
and a plurality of field stations, a control line 
relay at the control office and at each of the field 
Stations, a line circuit extending between the 
Control office and the field station for connecting 
all of said control line relays in series, trans 
mitting means at the control office effective when 
initiated into operation for transmitting different 
Series of pOSitive and/or negative current im 
pulses over said line circuit, a detector relay at 
an intermediate station connected across the line 
Circuit at that station on the side of the control 
line relay at Such station remote from the control 
office, a Sectionalizing relay at said intermediate 
field station, circuit means controlled by said 
Sectionalizing relay at Said intermediate field 
Station for Opening said line circuit extend 
ing to the more remote field stations and for 
Shunting said line circuit so as to render said 
control relay at that station energizable from the 
control Office by Said transmitting means, said 
Opening and shunting of said line circuit being 
located between the control line relay for that 
station and the point of connection of said de 
tector relay across said line circuit, means at the 
most remote field station including a source of 
energy for energizing Said line circuit at a rela 
tively low potential insufficient to operate said 
control line relays but of a sufficient value to 
Operate said detector relay, circuit means at said 
intermediate field station responsive to the de 
energization of said detector relay for a prede 
termined time to effect the initial energization 
of Said sectionalizing relay and maintaining it 
energized until Said detector relay is again ener 
gized, means at said intermediate field station 
governed by its control line relay in response to 
the application of a series of impulses to said line 
circuit by Said transmitting means for discon 
necting Said detector relay from said line circuit 
and rendering it ineffective to energize said sec 
tionalizing relay, and means at the most remote 
field station governed by its control line relay 
for renoving its source or energy from said line 
circuit but effective to maintain the continuity 
of Said line circuit, said means acting in response 
to any Series of impulses applied to said line cir 
cuit during the operation of said transmitting 
means at the control office. 

7. In a sectionalizing system for a series line 
circuit connecting a control office and a plurality 
of field stations; apparatus for any given one or 
more of Said field stations for sectionalizing the 
line circuit at that station or stations including 
at each such station a detector relay connected 
in multiple across said line circuit on the side of 
a Series, control line relay at that station more 
remote from said control office; sectionalizing 
means initially responsive to the deemergization 
of Said detector relay only after a predetermined 
time and Only if the control line relay is not re 
ceiving a Series of impulses for opening said line 
circuit between the control line relay at that 
station and the point at which said detector relay 
is connected acroSS Said line circuit, said means 
also shunting the control office side of the open 
point in Said line circuit. So as to render the con 
trol line relay at that station available for ener 
gization, Said means also remaining effective 
until said detector relay is again energized; 
means controlled by said control line relay for 
rendering Said detector relay disconnected from 
said line circuit and rendering the initial control 
of said sectionalizing means by said detector re 
lay ineffective; and means controlled by said line 
relay only if Said Sectionalizing means at that 
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from said source with different series of impulses, . station is effective for applying a potential to 

the control office Side. Of Said line circuit Sufficient 
to operate a detector relay but insufficient to 
operate a control line relay, said means removing 
said potential during the reception of a series of 
impulses by said control line relay but also main 
taining the continuity of said control line circuit 
aS shunted by Said Sectionalizing means. 

8. In a remote control system, a control office 
line circuit from the field Source at Said field 10 and a plurality of field stations, a polarized con 

trol line relay at each of the field Stations, a line 
circuit connecting the control office and the sev 
eral field Stations and including said polarized 
line relays in Series, code transmitting means at 

is the control office for transmitting different series 
of positive and negative impulses over said line 
circuit, a detector relay at certain of said field 
Stations connected acroSS Said line, circuit and , 
responsive to a lower potential than said line re 

20 lays, means at the most remote field station for 
applying a potential to said line circuit sufficient 
to operate said detector relays but insufficient 
to operate said control line relays, sectionalizing 
means at each of said certain field stations for 

25 opening said line circuit, on the remote side of 
the control line relay at its respective field sta 
tion and shunting said line circuit to render the 
line circuit closed on the control office side of 
such open condition; means for initially render 

30 ing said sectionalizing means active when said 
detector relay at its station is deenergized only 
providing said control line relay at that station 
is inactive but causing said sectionalizing means 
to remain active so long as said detector relay is 

35 deenergized, means at each of said certain field 
stations for disconnecting said detector relay at 
its station from said:line circuit in response to 
a series of impulses on said line circuit and also 
for preventing the initial control of Said. Sec 

40 tionalizing means at that station by said detector 
relay, and means at each of said certain field 
stations for applying a potential to said line cir 
cuit on the control office side only if the section 
alizing means at that station is active and only 

45 while said control line relay at that station is in 
active said potential being sufficient to operate 
said detector relays but insufficient to operate 
Said control line relays. 

9. In a remote control System, a control office 
50 and a plurality of field stations, a line circuit 

including in series electro-responsive means at 
! said control office and at each of said field sta 
tions, a source of energy at said control office, 
circuit means for energizing said line circuit 

means including a field source for energizing said 
line circuit from the field station most distant 
from said control office during the time between 
each of said series of impulses, said field source : 
having insufficient potential to energize said 
electro-responsive means, a first relay shunted 
across said line circuit at an intermediate sta 
tion and responsive to the energization of said 

station between series of impulses and discons 
nected from said line circuit during series of in 
pulses, a second relay responsive to the deener 
gization of said first relay for a predetermined 
time only if said first relay is then connected 
to said line circuit for shunting out the section 
of said line circuit extending beyond that inter 
mediate station from said control office, whereby 
an open condition in Said line circuit can be 
detected between said Series of impulses and 
whereby said line circuit can be automatically 
sectionalized. 

10. In a remote control system, a control office 
and several field stations, a line circuit including 
in series a line relay for each of Said field sta 
tions, circuit means for energizing Said line cir 
cuit with different series of electrical impulses 
from an Office SOurce at Said control office, means 
for energizing said line circuit from a field source 

: at the most distant field station during the time 
between each of said series of impulses, said field 
Source being of insufficient potential to energize 

: Said line relays, a detector relay connected across 
said line circuit at an intermediate station re 
sponsive to the energization of that line circuit 
from the field source at said most distant station 
between series of impulses and disconnected from 
said line circuit during each series of impulses, 
a sectionalizing relay responsive to the deener 
gization of said detector relay for a predeter 
mined time when said detector relay is not dis 
connected from - said line circuit for shunting 
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out the portion of said line circuit which extends . 
beyond that intermediate station from said con 

: trol office, and circuit means for maintaining 
said means for shunting effective only while said 
detector relay is deenergized, whereby a break 
in said line circuit can be detected, whereby said 
line circuit can be automatically sectionalized, 
and whereby the portion shunted out by such 
sectionalization can be automatically restored to 
the other portion of the line circuit when the cir 
cuit is again closed at the point of that break. 

WILLIAM D. HAILES. 
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