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Wiian D. Hailes, Brighton, and Robert M. 
Fhinney, Rochester, N. Y., assignors to Gen 
eral Railway Signal Company, Rochester, N. Y. 
Application March 14, 1935, Serial No. 11,090 

6 Claims. 
This invention relates to centralized traffic 

Controlling Systems for railroads and it more 
particularly pertains to the communication part 
of Such Systerns. 
The present invention contemplates a central 

ized traffic controlling System in Which communi 
Cation is established between a central control 
office and a number of outlying field stations dis 
tributed along the railway system. This com 
munication is effected by means of a system of 
the station selective coded duplex type. In a 
System of this type a series of impulses forming 
a particular code combination are transmitted 
over a control line circuit interconnecting the 
control office with the various outlying field sta 
tions for the selection and control of a par 
ticular Station. 

Similarly a series of impulses forming a par 
ticular code combination are transmitted over an 
indication line circuit interconnecting the con 
trol office with the several outlying field stations 
for the registration of a particular station in the 
Control office and the transmission of indications 
from the registered station. The control line 
circuit and the indication line circuit are so in 
terrelated in the selector type apparatus em 
ployed that controls and/or indications may be 
transmitted during any particular cycle of Oper 
ations. 

In such a system where there are a plurality of 
field stations, lockout means are provided at 
each Station so that, only one station may trans 
mit its code call and its indications during any 
One particular cycle of Operations. Suitable 
means are provided to restore apparatus in the 
COatrol office and at the field stations to normal 
Conditions as Soon as a cycle of operations has 
been completed. 
For the transmission of controls the impulses 

placed upon the control line circuit are of se 
lected polarities. The apparatus at the control 
office and at each field station is operated through 
a cycle of operations (with exceptions herein 
after described) for each series irrespective of 
the character of the impulses of the series, while 
the character of the impulses of each series de 
termines the particular station selected for that 
cycle and the controls transmitted to the se 
lected Station. 
For the transmission of indications the im 

pulses applied to the indication line circuit set 
up distinctive conditions by reason of their pres 
ence or absence on the steps of each cycle, which 
steps are marked off by the impulses placed 
upon the control line circuit. Since the oper 

(C. 246-3) 
ation of the present embodiment with respect to 
the transmission of indications is immaterial 
for an understanding of the present invention 
this portion of the communication System is 
omitted in order that the drawings and descrip 
tion may be made as simple as possible. A por 
tion of the indication line circuit is shown in the 
drawings in order to provide a means for in 
dicating how the system is initiated from the 
field station when new indications are ready for 
transmission and when the system is to be ini 
tiated for the purpose of rechecking indications. 
The recheck feature forms an important part of 
the present invention, which feature will be ex 
plained in detail. 
Another feature of the present invention re 

lates to the provision of a special maintainer's 
calling signal which may be a visual signal, an 
audible signal or the like, so controlled that it 
responds to a deliberate over-step of the step 
by-step mechanism at the field station, which 
over-step is governed from the control office by 
the operation of a maintainer's call button. 
The recheck feature above mentioned iS pro 

vided by means of an under-step of the step-by 
step mechanism at the field station initiating an 
indication cycle in response to the actuation of 
a recheck button in the control office. 
Other objects, purposes and characteristic 

features of the present invention will be in part 
obvious from the accompanying drawings and 
in part pointed out as the description of the 
invention progreSSeS. 
In describing the invention in detail reference 

Will be made to the accompanying dra Wings in 
which those parts having similar features and 
functions are designated throughout the several 
views by like letter reference characters which 
are generally made distinctive either by reason 
of distinctive exponents representative of their 
location or by reason of preceding ninerals rep 
resentative of the order of their operation and 
in Which:- 

Figs. 1A and 1B illustrate the apparatus and 
circuit arrangement provided for the control 
Office Constructed and arranged in accordance 
with the present invention. 

FigS. 2A and 2B illustrate the apparatus em 
ployed at a typical field station arranged in ac 
cordance with the present invention. 

In tracing the detailed circuits of the present 
disclosure Fig. 1A should be placed above Fig. 1B, 
Fig. 2A should be placed above Fig. 2B and Fig. 2A 
should be placed to the right of Fig. 1A, with cor 
respondingly numbered lines in alignment. 
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For the purpose of simplifying the illustrations 

and facilitating in the explanation the various 
parts and circuits constituting the embodiment 
of the invention have been shown diagrammati 
cally and certain conventional illustrations have 
been employed. The drawings have been made 
more with the purpose of making it easy to un 
derstand the principles and mode of operation 
than with the idea of illustrating the specific con 
struction and arrangement of parts that would 
be employed in practice. For example, the vari 
ous relays and their contacts are illustrated in 
a conventional manner and symbols are used to 
indicate connections 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 sources 
of direct current and the circuits with which 
these Symbols are used always have current flow 
ing from (--) to (-). 
While the features of the present invention 

5 are applicable to and usable with many types 
of communication system for centralized traffic 
control, the Specific embodiment of the inven 
tion illustrated has been shown in a form adapt 
ed for use with a selective communication system 
of the coded duplex type such as shown and de 
Scribed in the pending application of T. J. Judge, 
et al., Ser. No. 640,062, filed October 28, 1932. 
Before considering the structure and mode of 
Operation of the parts constituting this inven 

5 tion a general explanation will be given of some 
of the features of a centralized traffic controlling 
System of this particular coded duplex type inso 
far as is material to an understanding of the 
present invention, it being understood that vari 
ous other details of the structure and operation of 
the complete System not directly related to the 

5 5 

60 

(5 

O 

5 

features of this invention may be as shown and 
described in the above mentioned pending ap 
plication, Ser. No. 640,062. 
A centralized traffic controlling system applied 

to a railway System as contemplated by the pres 
ent invention comprises a control office and a plu 
rality of field stations located throughout the 
territory under the control of an operator in 
the control office. Each field station is provided 
With transmitting and receiving equipment which 
is connected by suitable line circuits to receiving 
and transmitting equipment located in the con 
trol office. 
A portion of such control office has been illus 

trated in Figs. 1A and B as being typical of that 
part of the control office associated with the com 
inunication System. A control wire O extends 
from the control office to the first field station, at 
Which point line relay F is connected in series 
thereWith. The control line wire then extends 
to the Second field station and so on to the end 
of the Systern where it is connected to the control 
line ireturn conductor f2, which conductor ex 
tends from the control office through each of the 
field stations. 

Similarly an indication line wire 4 extends 
frCin the control office to the first field station, 
froin the first field station to the second field sta 
tion and so on to the end of the system where it 
is left open. Associated with the indication line 
Wire & is an indication return line conductor 6 
extending from the control office through the sev 
eral field stations and to which the indication 
line is connected at that particular field station 

2,090,912 
selected for the transmission of indications dur 
ing a cycle of operations. 
The control line circuit includes a three posi 

tion biased-to-neutral polar line relay (such as 
relay F1) at each field station. This line circuit 
includes a, quick acting neutral type relay F in 
the control office. Eilergy for the control line 
circuit is supplied from a control battery CB in 
the control office, with the particular polarity of 
energization of the control line selected by pole 
changing contacts located on positive code Seind 
ing relay PC and negative code sending 'elay NC. 
When relay FC is cinergized a positive impulse 

is applied to the control line circuit and when 
relay NC is energized a negative impulse is ap 
plied to the control line circuit. In the event 
that both relays PC and NC become energized, or 
When both remain de-energized the control line 
circuit is maintained de-energized. When either 
gy is applied to the control line circuit by the 
code sending relays, such energization is broken 
up into time spaced inpulses by the periodic op 
eration of relay E which energizes and de-ener 
gizes the selected code sending relay PC or NC. 

Control office equipment.--The control office 
(see Figs. 1A and 3) includes, in addition to the 
above mentioined apparatus, a control machine 
having a group of control levers for each field 
Station, a miniature track layout corresponding 
in every way to the actual track layout in the 
field and various indicating lamps or equivalent 
devices, together with apparatus and circuits ar 
ranged to accomplish the desired functioning of 
the systein. Since an understanding of the pres 
ent invezatio, may be had without referring to 
these various devices they have been omitted from 
the present disciosure, it being understood tihat 
the code sending relays PC and NC are selected 
during various steps of the cycie in accordance 
with the positions of code jumpers and control 
evers in a mainine which has been disclosed in 
the above mentioned application, Ser. No. 640,062. 
it, Will be Linderstood that the conductors leading 
to the bracket associated with the upper row of 
contacts of the stepping relay bank selectively 
Connect to the PC and NC buses through the code 
jumps's and control lever contacts as indicated 
by the reference to this connection in the upper 
portion of Fig. A. 

Associated with each group of control levers is 
a change storing relay and a code determining 
relay (not showin but which are indicated by 
reference characters CH and CD respectively in 
the above mentioned application Ser. No. 640,062). 
The actuation of a starting button causes the 
energization of its corresponding change Storing 
relay, which in turn energizes the corresponding 
code determining relay for transmitting a code 
for the selection of the associated field station. 
In the event that several starting buttons are 
Simultaneously actuated Or actuated in rapid Suc 
cession the change relays and the code determin 
ing relays, together With a stick relay LCS (See 
Fig. 1A), are so interlocked that only one code 
determining relay may be picked up for any one 
particular cycle of operations, with the interlock 
so arranged that the code determining relays are 
picked up in a predetermined sequence dependent 
upon their location in the bank of relays. 

Iline relay F has associated thereWith a neutral 
quick acting line repeating relay FP which re 
peats each energization and each de-energization 
of line relay F irrespective of the polarity with 
which relay F is energized. For purposes later 
to be explained relay FP is provided with a neu 
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2,090,912 3 
tral quick acting repeating relay 2FP. A slow 
acting line repeating relay SA is picked up at 
the beginning of each cycle and is dropped at the 
end of each cycle Of Operations. This SIOW acting 

5 relay has Such characteristics that its pick up 
time is relatively slow compared to the pick-up 
time of neutral relay FP for example, although 
its pick-up time is relatively fast in comparison 
with its drop away time. Relay SA is thus suffi 

10 ciently slow acting to maintain its contacts in 
their picked up positions between Successive in 
pulses applied to the control line circuit during 
a cycle of operations. Associated with relay SA 
is a neutral slow acting repeating relay SB which 

l5 has associated thereWith a neutral slow acting re 
peating relay SC, for purposes hereinafter pointed 
out. 

Associated with the line and line repeating 
relays is a bank of stepping relays including half 

20 step relay VP and stepping relays IV, 2W, 3V 
and LW. This bank of stepping relays marks off 
the steps of each cycle of operations. Impulsing 
relay E is jointly controlled by the stepping and 
half-step relays and by controlling the operation 

25 of code sending relays PC and NC governs the 
impulses and the time spacing of the impulses 
applied to the control line circuit. As above 
mentioned the polarity of these impulses is de 
termined by code sending relays PC and NC. 

30 For the purpose of illustrating the manner in 
which a cycle of operations is initiated from a 
field station the two neutral message receiving 
relays MB and MF disclosed in the above men 
tioned application Ser. No. 640,062 are shown in 

35 Fig. 1B. It will be understood that these relays 
are provided to repeat the condition of the indi 
cation line circuit for each step, With Such con 
ditions stored in suitable pilot relays and indica 
tion storing relays for registering the Station 

40 which is transmitting indications and the indica 
tions transmitted therefrom. Since this portion 
of the system is immaterial for an understanding 
of the present invention it has been omitted from 
the disclosure. 

45 For the purpose of initiating the system and 
determining whether such operation occurs at a 
field station or at the control office, relays LCS, 
C, CF and OC are provided. The functions of 
these relays Will be more readily apparent from 

50 the description which follows, it being Sufficient 
for the present to understand that relay C is al 
ways picked up for a control cycle and relay CF 
is always picked up for an indication cycle. Fur 
thermore, relay LCS is picked up when a cycle is 

55 initiated from the control office by means of (-) 
energy which is applied to conductor CH, which 
conductor extends to the change storing and code 
determining bank of relays above mentioned, 
The removal of (--) potential from conductor 

60 CD at back contact O of relay SA opens the 
energizing circuits of the CD relays to prevent 
any one of these relays being picked up after 
the cycle is initiated, all of which is explained 
and shown in detail in the above mentioned appli 

65 cation Ser. No. 640,062. Relay OC is picked up 
for both control and indication cycles and its 
detailed operation will be explained later in the 
description, 
A maintainer's call button MCB is provided in 

ii) the control office to enable the operator to use 
the communication System for actuating a main 
tainer's call signal at a selected Station. A re 
check button RCB is provided in the control office 
for the purpose of enabling the operator to cause 

fi, any desired field station to initiate the system 

into a cycle for the transmission of indications. 
This is accomplished by the operator selecting 
the desired Station. With button RCB actuated. 

Field Station equipment.--The field station ill 
lustrated in Figs. 2A and 2B is typical of all 
stations of the System and may be adapted for 
use at the first, second or any other location by 
merely altering the code jumper connections to 
arrange for its response to the proper code. For 
convenience in describing the present invention it 
is assumed that this field Station is at the first 
location along the line extending from the Con 
trol office and is so designated by reason of the 
distinctive exponents employed in connection. With 
the reference characters. 
A turnout track is illustrated as being con 

nected to a main track by a track Switch TS. 
This track Switch is operated from one extreme 
locked position to the other by a suitable switch 
machine SM, which in turn is governed by a Switch 
machine control relay SMR of the two position 
polar magnetic stick type. Relay SMR is gov 
erned from the control office through the medium 
of the communication system herein described. 
Relay SMR controls the operation of the switch 
machine to its normal locked position by ener 
gizing its normal Operating Wire by Way of con 
tact 200 in its right hand position. This relay 
controls the operation of the switch machine to 
its reverse locked position by energizing its re 
verse operating Wire by Way of contact. 20) in 
its left hand dotted position. This control pref 
erably includes suitable approach and detector 
locking (not shown) in order to prevent the un 
Safe Operation of track Switch TS. 
Suitable signals are associated with the track 
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switch for governing traffic thereover and they 
are provided with automatic block signalling 
means, With selections made in accordance with 
the position of the track switch and the condi 
tion of the detector track section and such other 
sections of track and traffic controlling devices 
aS may be aSSociated therewith, all in accord 
ance With approved practice in connection with 
such control. The signal controlling circuits are 
not shown since they form no part of the present 
invention and their arrangement is inmaterial 
for an understanding of the present invention. 
It Will be understood that these signals are gov 
erned from the control office by means of the 
communication system over which suitable con 
trol relayS are positioned in a similar manner 
as relay SMR. 
A detector track section having a normally 

closed track circuit is provided with a track re 
lay T and a suitable track battery for indicating 
the passage of trains over the section. 
The communication part of the system includes 

the three position biased-to-neutral polar line 
relay F. above mentioned, together with its quick 
acting line repeating relay FP1. Slow acting line 
repeating relays SA and SB1 correspond to 
Similar relays in the control office and are used 
to define the bounds of a cycle of operations of 
a field station by being picked up at the be 
ginning of each cycle and dropped at the end 
of each cycle. 
The field Station has a bank of stepping relays 

including half-step relay VP1 and stepping re 
lays W1, 2W and 3 WI. Relay EX1 is an execut 
ing relay used for controlling certain executing 
circuits as will be later described in detail. 

For the selection of the station for the recep 
tion of controls a station selecting relay SO1, to 
gether with a station selecting stick relay SOS, 
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4. 
are provided to determine when the code call 
placed upon the control line circuit corresponds 
to the code call assigned to this field station. 
The Selection of a station for the transmission 

of indications is effected at the station by the 
continued energization of lockout relay LOl. 
When the lockout relay is picked up for a cycle 
of operations, pulsing relays (not shown) are 
effective to transmit the code call of a station, 
followed by the transmission of the indicationS. 
Similarly, when the lockout relay is picked up 
the indication line circuit extending from this 
Station to the control office is energized to ini 
tiate the System into a cycle of operations. 
A change relay CHI is provided to register a, 

change in any of the traffic controlling devices 
at the station and it functions to initiate the Sys 
tem for the transmission of indications by pick 
ing up the lockout relay at the associated sta 

20 tion. 
At any one or more of the stations a main 

tainer's call signal MC, which may be a vibrat 
ing bell or any other suitable audible or visual 
signal device, is provided and arranged to oper 

25 ate in response to an actuation of the main 

30 

35 

tainer's call button MCB in the control office 
for the purpose of calling a member of a train 
Crew or a signal maintainer, or for any other 
purpose desired. 

It is believed that the nature of the invention, 
its advantages and characteristic features can 
be best understood With further description be 
ing Set forth from the standpoint of Operation. 

Operation 
The system of the present invention is nor 

mally in a condition of rest from Which it may 
be initiated into a cycle of Operations either from 
the control office or from any field station when 

40 ever there are new controls or new indications 
respectively ready to be transmitted. If new 
controls for several different field stations are 
ready for transmission at Substantially the same 
time these controls for the Several Stations are 

45 transmitted on separate cycles of operation. 
Similarly, if several field stations have transmis 
Sions ready at the same time these indications 
are transmitted from Such field Stations to the 
control office, one station at a time On separate 

50 operating cycles. 
It may happen that there are new controls 

and new indications ready for transmission at 
the same time and in Such instances controls are 
transmitted to a selected field station during the 

55 same cycle with the transmission of indications 
from the same or some other field station. This 
feature of the present invention is conveniently 
referred to as duplex transmission but it is con 
venient to first consider the transmission of con 

60 trols, after which the initiation of an indica 
tion cycle Will be explained. 

Normal at rest conditions.-The line circuits 
of the System are arranged to be normally de 
energized and similarly the remaining circuits of 
the systems are arranged to be normally de-ener 
gized with a few exceptions. For example, the 
detector track circuit associated with the track 
Switch TS of Fig. 2A is of the closed circuit 
type for normally energizing track relay T. 

to Change relay CH1 is normally energized by 
means of its stick circuit extending from (--), 
back contacts, 2 and 282 of relays SB1 and SO1 
in multiple, lower winding and front contact 
23 of relay CH1 and front contact 204 of relay 

is T to (-). 

2,090,912 
Manual Start. With the system in a condition 

of rest it may be manually initiated into a cycle 
of operations for the transmission of controls to 
any desired Station. Whenever Such a cycle is 
desired the operator first positions the control 
levers associated with the desired station and 
then actuates the corresponding starting button. 
This operation effects the energization of a 
change relay and a code determining relay. By 
means of code jumpers connected in a particular 
Combination associated with the actuated code 
determining relay a particular code call is ap 
plied to the control line circuit. The actuated 
Code determining relay also selects the control 
levers associated with that particular station for 
determining the code combination applied to the 
Communication System for operating the desired 
Control devices at the selected station. 
As clearly pointed out in the above mentioned 

prior application Ser. No. 640,602, no code de 
termining relay can be picked up as long as the 
System is in any other but its normal condition. 
This is accomplished by opening a control con 
ductor Such as conductor CD, shown in the left 
hand portion of Fig. 1B, which conductor in this 
embodiment is de-energized as long as the sys 
ten is in active operation at back contact Ol 
of relay SA. This conductor is likewise de-en 
ergized the instant the system is initiated from 
a field Station due to relay MB opening its back 
contact 92. The conductor is similarly de-en 
ergized at back contact 03 of relay MF so that 
the energization of either one of these message 
receiving relays prevents the picking up of any 
Code determining relay. 
With the System in its normal Condition a cir 

cuit is completed from (--), back contact of 
relay LV, winding of relay LCS to conductor CH, 
This Supplies energy to the bank of code deter 
mining relays so that the relay of this bank 
Which is Selected by the actuated Starting but 
ton may be energized. Since relay LCS is in 
cluded in this energizing circuit it is picked up 
in response to the actuation of the starting 
button. 
The energization of relay TCS closes a circuit 

for picking up relay C which extends from (--), 
back contact 3 of relay SC, front contact 5 of 
relay LCS and Winding of relay C, to (-). A cir 
cuit is now closed for picking up relay OC which 
extends from (--), front contact of relay C, 
back contact 8 of relay SB and winding of re 
lay OC to (-). 
The picking up of relay OC closes a circuit for 

picking up the first selected code sending relay 
PC or NC extending from (--), front contact 9 
of relay OC, back contact 20 of relay E, front 
contact 2 of relay C, back contacts 22, 23 and 
24 of relays 3W, 2W and fW respectively, channel 
conductor 25, and through the code jumper con 
nection (not shown) to the PC or NC relay as 
selected by this jumper. It Will be assumed that 
the first code jumper associated with the station 
desired connects to the PC bus in which case the 
above described circuit is completed through the 
Winding of relay PC to (-). This picks up relay 
PC for energizing the control line circuit. With a 
(--) impulse. It will be obvious that the NC bus 
Will be energized for picking up relay NC in the 
event that the code jumper is connected to this 
bus instead of the PC bus previously aSSunned. 

Polarity selection of impulses.--When the sys 
ten is initiated from the Control office, resulting 
in the energization of relays C and OC and the 
energization of a code determining relay (such as 
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2,090,912 
one of the CD relays of the above mentioned 
prior application Ser. No. 640,062), the impulses 
placed upon the line circuit during the succeeding 
cycle are of polarities determined in accordance 
With the positions of the code jumpers and the 
control levers rendered effective by the picking 
up of this particular code determining relay. 
As soon as the code determining relay is picked 

up one or the other of the code sending relayS 
PC and NC is energized depending upon the 
position of the first code jumper. For example, 
if the first code jumper is in a first position re 
lay PC is energized but if it is in a Second posi 
tion relay NC is energized as above described. 
The energization of relay PC results in the 

application of a (--) impulse to the control line 
over a circuit extending from the (--) terminal 
of battery CB, front contact 26 of relay PC, back 
contact 27 of relay NC, winding of relay F, Con 
trol line conductor it to the first field Station, 
through the winding of relay F and thence over 
the control line conductor through. Such other 
field stations as are provided to the return line 
conductor 2 at the end field station, back Con 
tact; 38 of relay NC and front contact 29 of re 
lay PC to the (-) terminal of battery CB. 
When the first impulse is placed upon the con 

trol line circuit relay F in the control office is 
energized and a circuit is closed for energizing 
relay FP at front contact 30. Relay F also closes 
a circuit at its front contact 3 for energizing 
relay SA and relay FP closes a circuit at its front 
contact 32 for energizing relay 2FP. Relay SA 
closes a circuit at its front contact 33 for ener 
gizing relay SB and relay SB closes a circuit at 
its front contact 33 for energizing relay SC. The 
picking up of relay SA completes a stick circuit 
for relay C extending from (--), front contact 
35 of relay SA, front contact 36 and Winding Of 
relay C to (-). The picking up of relay SB 
opens the energizing circuit of relay OC. at back 
contact 8, but due to its slow acting character 
istics relay OC does not drop before relay E. 
picks up to complete a Stick circuit for relay OC 
as will be presently described. 
This application of the first impulse to the 

control line circuit causes relay WP to be ener 
gized over a circuit extending from (--), front 
contact 37 of relay SB, front contact 38 of re 
lay 2FP, back contact 39 of relay IV and Wind 
ing of relay VP to (-). Relay WP closes a first 
stick circuit for itself extending from (--), front 
contact 37 of relay SB, front contact 88 of relay 
WP, back contact 39 of relay iV and winding of 
relay VP to (-). A circuit is now closed for 
picking up relay E which extends from (--), 
front contact 3 of relay SC, back contacts 4, 
42, 43 and 44 of relays LV, 3W, 2V and IV respec 
tively, front contact 45 of relay VP and winding 
of relay E to (-). The picking up of relay E. 
opens back contact 2 which de-energizes the 
control line circuit by dropping relay PC. 
As will be presently described the stepping re 

lays are successively picked up during the fol 
lowing de-energized periods of the control line 
circuit, and the VP relay is shifted during each 
energized period of the control line circuit. That 
is, relay VP, which is picked up during the first 
energized period, is dropped during the second 
energized period, picked up during the third 
energized period and dropped during the fourth 
etergized period. 
The stepping relays shift the energizing cir 

cuits of the PC and NC relays from one code 
bus or control lever contact to another by the 

5 
selection of channel circuits 55, 65 and 75 when 
relays V, 2V and 3W respectively pick up. This 
selection is accomplished during the time that 
the control line circuit is de-energized because 
the stepping relays are picked up during the de 
energized periods, so that the change in posi 
tion of the PC and NC relays is immaterial in SO 
far as the condition of the line circuit is Con 
cerned, because the line circuit is de-energized 
during these periods and by the time the circuits 
are ready to energize the line circuit during the 
iollowing periods the PC and NC relays have 
taken their proper setting. 

impulsing the control line circuit.--The initial 
application of the first impulse to the control line 
circuit, results in the successive energization of 
relays F, FP, 2FP, SASB, SC and VP as above 
pointed out. The energization of relay WP picks 
up relay E over the above described circuit, which 
de-energizes the particular PC or NC relay which 
is picked up by opening back contact 26. With 
both relays PC and NC de-energized the control 
line circuit, is de-energized to mark the end of 
the first impulse period. This drops relayS F, 
FF and 2FP but since relay SA is sufficiently : 
slow acting it maintains its contactS in picked 
up positions until the succeeding application of 
energy to the control line circuit. 
The picking up of relay E closes the Stick cir 

cuit for relay OC which extends from (--), front 
contact 46 of relay E, conductor 86, front con 
tact 47 of relay OC, front contact 8 of relay SB 
and winding of relay OC, to (-). This stick 
circuit is closed each time relay Epicks up during 
the cycle and is opened each time relay E. drops 
during the cycle, but relay OC remains in its 
picked up condition throughout the cycle due to 
its slow acting characteristics and the intermit 
teint energization of this stick circuit. 

: The dropping of relay 2FP effects the picking 
up of relay V over a circuit extending from 
(--), front contact 37 of relay SB, back contact 
57 of relay 2FP, front contact 58 of relay WP, 
back contact 59 of relay 2W and Winding of relay 
W, to (-). 

extends from (--), front contact 37 of relay SB, 
back contact 38 of relay 2FP, front contact 48 
and winding of relay WP, to (-). The picking 
up of relay W closes a stick circuit for itself . 
which extends from (--), front contact 3 of 
relay SB, front contact 49 and Winding of relay 
W, to (-). 
The picking up of relay W opens the above 

traced energizing circuit of relay E at back con 
tact 44 which allows relay E to drop and at its 
back contact 20 a circuit is completed for picking 
up the selected PC or NC relay (assumed to be 
relay PC), which circuit has been previously de 
scribed and extends through front contact 24 to 
channel conductor 55. The picking up of relay 
PC energizes the control line circuit with a (--) 
polarity to mark the beginnig of the second im 
pulse period. 
Relays F, FP and 2FP are picked up in sequence 

and relay WP is dropped because its second stick 
circuit is open at back contact 38 of relay 2FP 
and because its first stick circuit is open at back 
contact 39 of relay W. Relay E now picks up 
over the previously described circuit extending 
from (--) at front contact 3 of relay SC, but 
which now includes front contact 44 of relay V 
and back contact 45 of relay WP. The picking 
-up of relay E opens the circuit of relay PC at 
back contact 20, allowing this relay to release and . 

The dropping of relay 2FP also ;4 
closes a second stick circuit for relay WP which 
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de-energize the control line to mark the end of 
the second impulse period. 

Relays F, FP and 2FP are dropped and relay 
2V is picked up over a circuit which extends from 

5 (--), front contact 3 of relay SB, back contact 
3 of reiay 2FP, back contact 58 of relay WP, back 
contact 58 of relay 3W, front contact 66 of relay 
iV and winding of relay 2V, to (-). Relay 2V 
CCimpletes an obvious stick circuit for itself at 

10 its front contact 37. The picking up of relay 2V 
effects the dropping of relay E by de-energizing 
its circuit ai, back contact 43. Relay E closes 
the circuit for energizing the selected code send 
ing relay (PC or NC) at back contact 20 and 

I5 the picking up of this selected code sending relay 
energizes the control line circuit with (--) or 
(-) potential as determined by the particular 
Code sending relay which is picked up. 
This marks the beginning of the third impulse 

20 period and relays F, FP and 2FP are again picked 
up in Sequence and the above described circuit 
is closed for again picking up relay VP, but 
which now extends through back contact 68 of 
relay 3W, and front contact 69 of relay 2V. Relay 

25 WP again completes its first stick circuit which 
obviously extends to front contact 37 of relay SB 
by way of front contact 43 of relay WP. 

Relay E is now energized over the above de 
Scribed circuit which now includes front contact 

80 45 of relay VP and front contact 43 of relay 2W. 
The picking up of relay E de-energizes the code 
sending relay at back contact 20 which de-ener 
gizes the control line circuit to mark the end of 
the third impulse period. 
Relays F, FP and 2FP are again dropped in 

sequence and relay 3W is picked up over the above 
described stepping relay pick up circuit includi 
ing back contact 5 of relay 2FP, front contact 
58 of relay WP, front contact 59 of relay 2W and 

40 winding of relay 3V, to (-). Relay 2FP again 
closes the Second stick circuit for relay WP as 
above described and relay 3W closes an obvious 
stick circuit for itself at its front contact 77. 
Relay E is now de-energized by the opening of 

45 its circuit at back contact 42 of relay 3V. This 
again completes the Selective pick up circuit for 
the PC and NC relays by way of back contact 
2) of relay E and front contact 22 of relay 3W 
to channel conductor 75. This channel conductor 

50 is completed in this instance because contact 
8 of button RCB is closed. The energization of 
the selected code Sending relay energizes the Con 
trol line circuit, with the fourth impulse, which 
is (--) or (-) as determined by the particular 
code sending relay which is picked up. 

Relays F, FP and 2FP are now energized and 
relay WP is de-energized because both of its 
stick circuits are de-energized as previously men 
tioned. Relay E is now picked up over the pre 

60 viously described circuit which now includes back 
contact 45 of relay WP and front contact 42 of 
relay 3W. The picking up of relay E opens the 
code sending relay circuit at back contact 20, 
allowing this relay to drop and de-energize the 

6 control line circuit to mark the end of the fourth 
impulse period. 

Relays F, FP and 2FP are now dropped and 
relay. LW is picked up over the previously de 
scribed stepping relay circuit which now extends 

70 through back contact 58 of relay VP, front con 
tact, 56 of relay 3W and winding of relay IW, to 
(-). Relay LV completes an obvious stick cir 
cuit for itself at its front contact 76. 
RelayLV, unlike the other stepping relays, does 

75 not effect the dropping of relay E, therefore the 

35 

control line circuit is maintained in its de-ener 
gized condition for a substantially long period of 
time which results in the dropping of relays SA, 
SB and SC. The dropping of relay SA de 
energizes relay C by opening front contact 35 5. 
and the opening of front contact 37 of relay SB 
de-energizes the stepping relays. The opening of 
front contact 8 of relay SB de-energizes relay 
OC which is dropped after a predeterimined pe 
riod of time is measured off. Relay E is de- 0 
energized both by the opening of front contact 3 
of relay SC and by the restoration of the contacts 
of the stepping relays which select this relay. 
The picking up of relay LV removes (--) po 

tential from the circuit extending to the change 5 
and code determining relay bank (conductor 
CH), which circuit includes the winding of re 

lay LCS. Relay LCS will therefore be de-ener 
gized and the Operation of the change and Code 
determining relay bank previously mentioned will 20 
be properly effected. 

Station Selection for controls.-The impulsing 
Operation of the control line circuit and the step 
by-step operation of the stepping relay bank in 
the control office has been described and it will 25, 
be understood that additional steps may be pro 
vided, the number of which is determined by the 
capacity of the System. 

Similar step-by-step operation of the stepping 
banks at the field stations takes place in response 80 
to the impulsing of the control line circuit. The 
Stepping relay banks at the field stations in the 
present embodiment respond only when they have 
the possibility of being selected for the reception 
of controls or when they are transmitting indica- is 
tions. In other Words, the operation of the step 
ping relay bank at a particular field station is 
made dependent upon station selection either for 
the reception of controls or for the transmission 
of indications. 40 

It Will be apparent that the impulses are re 
ceived at all stations and are then repeated by 
the line relay, such as relay F of Fig. 2A, at each 
station. However, for convenience in describing 
the operation at the field stations reference will 45 
be more particularly made to Figs. 2A and 2B, 
which illustrate a typical station and which for 
convenience is considered the first station of the 
System and which is responsive only to (--) im 
pulses applied to the control line circuit on the 50 
first two steps of the cycle. 
The application of the first impulse to the con 

trol line circuit causes the line and line repeating 
relays to be picked up, with the line relays actu 
ating their polar contacts to the right in response 55 
to a positive impulse and to the left in response 
to a negative impulse. Since it is assumed that 
the first impulse of the code call placed upon the 
control line circuit is positive, then a portion of 
the field stations will have their selecting relays 60 
SOl and SOS picked up during the application 
of this impulse. If the first impulse of the code 
call placed upon the control line circuit is nega 
tive, then the remaining field stations will have 
their selecting relays picked up during the appli- 65 
cation of this impulse. In other words, depend 
ing upon the polarity of the first impulse trans 
mitted only one or the other part of the field 
stations will have their station selecting relays 
energized at the beginning of a cycle. 70 
More Specifically, the first (--) impulse actu 

ates the contacts of relay Fl to the right which 
closes a circuit for picking up relay FP1 extending 
from (--), contact 285 of relay F1 in its right 
hand dotted position, back contact 208 of relay 75 
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SB, and winding of relay FP1, to (-). Relay 
FP closes a circuit for picking up relay SA. 
extending from (--), front contact 209 of relay 
FPl, and winding of relay SAI, to (-). During 

5 the intermittent operation of relay FP1 in re 
Sponse to the succeeding impulses, relay SA is 
maintained picked up over the circuit including 
front contact 209 of relay FP1. Relay SAI closes 
an obvious circuit for energizing relay SB1 at 
contact 20. 

Prior to the picking up of relay SB1 a circuit 
is completed for picking up relays SO1 and SOS1 
which extends from (--), back contact 2 if of 
relay SB1, contact 2 2 of relay F1 in its right 

5 hand dotted position, back contacts 2 3, 2 f4 and 
25 of relays 3W, 2V1 and V1 respectively, code 
jumper 26 and lower windings of relays SO1 
and SOS in Series, to (-). The picking up of 
relay SOl applies (--) potential by way of its 
front contact 2 to the above described circuit, 
So that this circuit will remain energized after 
the opening of back contact 2 of relay SB1. 
A stick circuit is completed for relay SOS which 
extends from (--), front contact 218 of relay SB1, 
front contact 29 of relay FP1, front contact 220 
and upper winding of relay SOS1, to (-). 

It will be apparent that the F, FP, SA and SB 
relayS at all of the field stations respond to the 
first impulse. The FP relays at the several field 
Stations are all insured of being picked up by 
reason of a circuit including a back contact of 
their corresponding SB relays (similar to contact 
208 of relay SB1). However, the FP relays are 
maintained energized throughout the remainder 
of the first impulse following the picking up of 
the SB relays and are maintained Operated 
throughout the remainder of the cycle only at 
those stations still having possibilities of selec 
tion by reason of the picked up condition of the 

40 SO relays at such stations. This is because after 
the SB relays open the back contact similar to 
contact 208 the associated FP relays cannot there 
after be energized unless an associated lockout 
relay has its front contact 235 closed or an asso 
ciated SO relay has its front contact 207 closed. 
At those stations where the SO relays are picked 
up the FP relays follow the impulsing of the con 
trol line circuit until their associated SO relays 
drop out. Therefore at only one station of the 

50 system will the FP relay operate throughout the 
control cycle, since the SO relays which are 
picked up at the beginning of a cycle are selec 
tively dropped out until only one remains. 
For example, with relay SO1 of Fig. 2A picked 

55 up because jumper 26 is in the position shown, 
the next impulse of the series is assured of being 
received at this station. Upon the following de 
energized condition of the control line circuit 
relays F1 and FP1 are de-energized and the 

60 upper winding of relay SOS is de-energized be 
cause of open front contact 29 of relay FP1. 
Thus relay SOS is maintained energized by Way 
of its stick circuit, until after the de-energization 
of relay FPl. While relay SOS is still picked up, 

65 relay SO1 is maintained energized by a stick cir 
cuit which extends from (--), front contact 28 
of relay SB1, front contact 22 of relay SOS, 
front contact, 222 and upper winding of relay SO, 
to (-). Then upon the dropping aWay of relay 

70 SOS1 this stick circuit is opened at front contact 
22, but prior to its dropping away the contacts 
of relay FP1 assume de-energized positions 
thereby closing another stick circuit for relay SO 
by way of back contact 2 9 of relay FP and front 

75 contact 222 of relay SO. 
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Upon the next energization of the control line 

circuit a part of those SO relays which are still 
picked up are energized through their lower wind 
ings, depending upon the correspondence between 
the polarity of the impulse and the position of 
their respective code jumpers. 

For example, aSSuming that relay SO1 is still 
picked up by reason of a positive impulse having 
been applied during the first energized period, the 
relays SOl and SOS Will be energized in Series 
if the Second impulse is positive by means of a 
circuit extending from (--), front contact 2 
of relay SO, contact 22 of relay F1 in its right 
hand dotted position, back contacts 23 and 24 
of relays 3V1 and 2V1 respectively, front contact 
25 of relay Wil, code jumper 223 and lower wind 
ings of relays SO1 and SOS, to (-). 
At those stations where code jumper 223 is 

connected in an upper position for a negative in 
pulse the SO relays will not be energized through 
their lower windings. Therefore the picking up 
of their corresponding FP relays, which opens the 
stick circuits through the upper windings of these 
SO relays, they will be de-energized and thereby 
eliminate the associated stations from the possi 
bility of selection during the cycle in progreSS. 
This dropping out of an SO relay in response 

to an impulse which does not correspond to the 
character assigned its code jumper for that step 
may be best understood by considering the drop 
ping out of relay SO1 of Fig. 2A when the second 
impulse is negative. This negative impulse ap 
plies (--) potential by way of contact 2?2 of 
relay Fi in its left hand dotted position, back 
contacts 224 and 225 of relays 3V1 and 2V1 re 
spectively, front contact 226 of relay W1 to the 
terminal directly above jumper 223. Since jumper 
223 is in its lower position this circuit remains 
incomplete at the upper position of this jumper so 
that relays SOI. and SOS are not energized 

Then upon the through their lower WindingS. 
picking up of back contact 2 9 of relay FP1 the 
stick circuit for relay SO1 is opened. Upon the 
second de-energized period of the line circuit the 
stick circuits for relay SO1 cannot be closed. , 
In other Words, those SO relays which are de 
energized when the impulse on the control line 
circuit does not correspond to the position of their 
code. jumpers drop away when such impulse is 
repeated by their aSSociated EP relayS. 
In the present embodiment only two impulses 

are used for Selecting the station for controls. 
Therefore the Single SO relay which is main 
tained in its picked up position during the Second 
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55 impulse period is Continued in this position : 
throughout the remainder of a cycle by means 
of a stick circuit which extends from (--), front 
contact 28 of relay SB1, jumper 22, front con 
tact 228 of relay 2V, back contact 229 of relay 
EX, front contact 222 and upper winding of relay 
SO1, to (-). It Will be understood that this 
jumper connection 22 may be associated with 
any stepping relay of a bank as determined by 
the number of steps required for station selection. 

60 

65 It will be evident that the Selection of the sta 
tion selecting relays, such as relay SO, may con 
tinue for as many steps as necessary until the 
stations have been selectively dropped out until 
only one SO relay will remain energized at the 
end of the station code call. It is believed that 
the above example is sufficient to indicate how 
stations are selected for controls by the various 
combinations of jumpers 26 and 223. This sta 
tion selection operation is explained more in de 

70 
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tail in the above mentioned prior application Ser. 
No. 640,062. Stepping operation at the field station.--The 
manner in which the FP relays pick up at the 

5 various field stations independent of the SO 
relays, by reason of the back contacts of their 
respective SB relays, has been pointed out. With 
reference to Fig. 2A it will be apparent that as 
Soon as relay SB has been picked up and its 

10 back contact 268 opened, relay. FP1 is dependent 
for its energizing circuit upon front contact 207 
of relay SO1 in order to repeat relay F1. This 
of course is assuming that relay LOl is not picked 
up during the cycle in question. It will be under 

5 stood that it is necessary for relay FP1 to operate 
in Order to cause the step-by-step operation at 
the aSSociated field station. 
At the beginning of a cycle of operations the 

response of relays FP1 and SO1 closes a pick up 
20 circuit for relay VP which extends from (--), 

front contact 230 of relay SBI, front contact 23 
of relay SO1, front contact 232 of relay FP1, back 
contact 233 of relay V1 and winding of relay 
WPl, to (-). 
The response of relay WPI closes its first stick 

circuit which extends from (--), front contact 
230 of relay SB, front contact, 234 of relay VP1, 
back contact 233 of relay W and winding of 
relay VP, to (-). During the following de-en 

30 ergized period of the line circuit the second stick 
circuit for relay WPI is completed from (--), 
back contact 235 of relay FP1, front contact 236 
of relay SBI, front contact 237 and winding of 
relay WP, to (-). It will be understod that these 

35 pick up and stick circuits for relay WP1 are effec 
tive during the steps of the cycle in a similar 
manner as described in detail for relay WP in 
the control office. Therefore the detailed de 
Scription of the WP relay operation at the field 

40 Station will not be given. 
Upon the next de-energized period of the con 

trol line circuit, irelay Wil is energized over a cir 
cuit extending from (--), front contact 230 of 
relay SBI, front contact 23 of relay SO1, back 
contact 232 of relay FP1, front contact 238 of 
relay WPl, back contact, 239 of relay 2V1 and 
Winding of relay Vl, to (-). Relay W1 closes 
an obvious stick circuit for itself at its front con 
tact 24) which extends to (--) at front contact 
24 of relay SB1. 

It is believed unnecessary to explain the fur 
ther operation of the field station stepping relay 
bank, since it is apparent that the operation of 
relay FP is dependent for its repeating the opera 
tion of relay F upon the closed condition of 
front contact 29 of relay SO, so that upon the 
dropping a Way of relay SO during any impulse 
period, the circuit to relay FP1 is immediately 
opened. The dropping away of relay FP1 at the 
beginning of an impulse by reason of the drop 
ping of relay SO1 (because of the lack of corre 
spondence between the polarity of that impulse 
and the position of its code jumper) does not re 
sult in the picking up of the next stepping relay 
since this pick up circuit is Opened at front con 
tact 23. 

Since relay SO1 can only be picked up at the 
beginning of a cycle it is obvious that When it 
is once dropped out the stepping operation is 
discontinued and relay FP1 is prevented from 
repeating relay Fl. However those stepping re 
lays that have been picked up prior to the drop 
ping out of relay SO1 are maintained energized 
until the end of the cycle. 

75 Further operation of the stepping relay bank 
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at the field station is similar to that explained 
in connection with the control office stepping re 
lay bank. It will be understood that the step 
ping relays at other field stations of the system 
are operated in a similar manner. 

Transmission of controls.-ASSuming that the 
field station illustrated in FigS. 2A and 2B is Se 
lected by having its relay SO1 maintained ener 
gized, then upon the application of the third 
impulse to the control line circuit (the Second 
stepping relay 2V1 having been picked up on the 
preceding de-energized period) the two position 
polarized relay SMR is energized in one direction 
or the other depending upon the character of 
this third impulse. 

For example, if the third impulse is positive 
the lower winding of relay SMR, will be energized 
over a circuit extending from (--), front con 
tact 217 of relay SO1, contact 22 of relay F1 in 
its right hand dotted position, back contact 2:3 
of relay 3V1, front contact 24 of relay 2V1 and 
lower winding of relay SMR, to (-). 

If the third impulse applied to the control line 
circuit is negative then the upper winding of relay 
SMR is energized over a circuit extending from 
(--), front contact 2 ft of relay SO1, contact 22 
of relay F1, in its left hand dotted position, back 
contact 224 of relay 3Vl, front contact 225 of 
relay 2V1, and the upper winding of relay SMR, 
to (-). 
With the lower winding of relay SMR energized 

by a (--) impulse, polar contact 20 is actuated 
to a right hand position for closing the normal 
Operating circuit of the SWitch machine. With 
the upper winding of relay SMR, energized in 
response to a negative impulse, polar contact 280 
is actuated to its left hand dotted position for 
closing the reverse operating circuit of the SWitch 
machine. 
In a similar manner any number of additional: 40 

control relays similar to relay SMR may be suit 
ably positioned for governing additional traffic 
controlling devices by the use of additional chan 
nel circuits selected at additional steps of the 
Stepping relay bank. 

Transmission of indications.--The selection of 
field stations and the transmission of controls to 
a selected Station is accomplished over the con 
trol line circuit as above described. The trans 
mission of indications is accomplished over the 
indication line circuit, following the registration 
of a particular field station in the control office. 

It is not believed necessary to describe the de 
tailed arrangement for transmitting indications 
in the present embodiment, since this arrange 
ment forms no part of the present invention and 
is immaterial to an understanding thereof. It 
Will be pointed out how a Change in conditions at 
a field Station initiates the Systern into a cycle of 
operations in order that an explanation may be 
given of the operation of the Systen for accom 
plishing the recheck feature which forms an im 
portant part of the present invention. 
A change in conditions at a field station may 

include a change in the condition of the detector 
track section, a change in the condition of the 
track switch, a change in the condition of the 
signals or any one of several other changes may 
occur, but as illustrative of such conditions only 
the change in the condition of the detector track 
section has been shown as being effective to ini 
tiate the System into an indication cycle. 

For example, the movement of track relay con 
tact 204 from a front point to a back point, or 
Vice versa, momentarily opens the stick circuit of 
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relay CH so that its contacts assume dropped 
aWay positions prior to the reclosure of its stick 
Circuit insofar as contact 24 is concerned. This 
Will be readily understood, since it is well known 
in the art that a quick acting relay such as relay 
CH Will accomplish this result when employed 
With relatively slow switching contacts such as 
contact 294 of relay T. 
With the System in a normal at rest condition 

the de-energization of relay CHI closes a pick 
up circuit for lockout relay LO1 which extends 
from (--), back contact 242 of relay SB1, back 
contact. 243 of relay SA, back contact 244 of 
relay FP1, upper winding of relay LO1 and back 
contact 245 of relay CH, to (-). As soon as 
the contacts of relay LO1 have responded, a hold 
ing circuit is closed for this relay which is not 
shown in the present disclosure but which is 
clearly disclosed in the above mentioned prior 
application Ser. No. 640,062. 
The closure of front contact 246 of relay LO1 

energizes the indication line Over a circuit Which 
extends from this particular station to the con 
trol office. This circuit which may be traced from 

* the (--) terminal of indication battery IB, lower 
winding of relay MB, back contact 03 of relay 
SC, indication line conductor 4, front contact 
246 of relay LOl, back contact 247 of relay SB1, 
lower Winding of relay LO, resistance IR1 and 
indication line return conductor 6, to the (-) 
terminal battery B. 
The lockout feature, which is for the purpose 

of allowing only one field station to actively asso 
ciate itself with the communication System at 
any one time, is not shown in detail in the present 
embodiment, since this feature is immaterial to 
an understanding of the present invention. It 
may be accomplished in the manner disclosed in 
the above mentioned prior application Ser. No. 
640,062. 
The energization of the indication line circuit, 

including the lower winding of message receiv 
ing relay MB, results in the initiation of the sys 
tem. The picking up of relay MB opens the cir 
cuit of conductor CD at back contact 02, which 
prevents the operation of any code determining 
relay in response to an attempt to initiate the 
System for the transmission of controls from the 

Since relay SA will be picked up 
and its back contact f opened before back con 
tact 02 is again closed, this circuit is maintained 
open throughout the cycle. However, it Will be 
explained in connection. With a duplex cycle hOW 
a CD relay (controlled over conductor CD) may 

5 be in its picked up position at the start of a 
cycle during which the lock-out relay at a trans 
mitting field station may also be in its picked up 
position. 
The picking up of relay MB closes a pick up 

circuit for relay CF which extends from (--), 
front contact 4 of relay MB, back contact O5 
of relay SC and winding of relay CF, to (-). 
A circuit is now closed for picking up relay OC 
which extends from (--), front contact 79 of 
relay CF, back contact 8 of relay SB and wind 
ing of relay OC, to (-). 

Since this is a cycle for the transmission of 
indications alone and since no code determining 
relay will be picked up to select the PC and NC 
buses, it is necessary that a, circuit be provided 
for energizing one of the code sending relays 
throughout this cycle at the various steps. This 
circuit extends from, (--), front contact 9 of 
relay OC, back contact 20 of relay E, back con 
tact 2 of relay C, back contact 5 of relay LCS, 

9 
front contact 59 of relay CF and winding of re 
lay NC, to (-). This circuit causes the inter 
mittent energization of relay NC for applying a 
Series of (-) impulses to the control line dur 
ing an indication cycle. 
The application of the first negative impulse 

to the control line circuit is repeated by the F 
and FP relays at the control office and at each 
of the field stations. The repeating of this im 
pulse by the FP relays at each field station opens 
the pick up circuits of all of the lockout relays 
So that no other lockout relay may thereafter 
be picked up, but the lockout relay which is 
already picked up will remain energized by rea 
Son of the circuit including its lower winding, 
which is connected to the indication line circuit. 
The application of the first negative impulse 

to the control line circuit continues until the 
System is initiated as described in connection 
With a control cycle. In other words, this im 
pulse remains on the control line circuit until 
the F, FP, SA, SB, SC, VP and E relays are all 
picked up, after which the line is de-energized 
to mark the beginning of the first de-energized 
period in the manner previously described. Each 
impulse applied to the control line circuit is neg 
ative in character since relay CF remains ener 
gized throughout the cycle by reason of a stick 
circuit Which is closed by the picking up of relay 
SA and which extends from, (--), front contact 

of relay SA, front contact fos and winding 
of relay CF, to (-). 
The series of negative impulses thus impressed 

upon the control line circuit do not result in the 
Selection of any field station for the reception of 
Controls because the station code call (-) (-) 
is assigned to the phantom station as shown and 
described in the above mentioned prior applica 
tion Ser. No. 640,062. 
The closure of front contact 247 of relay SBI, 

together with the closure of front contact, 246 of 
relay IO places the control of the indication line 
circuit in the pulsing relays, which are connected 
to the front contact 247 of relay SBI and from 
this point the circuit leads through contacts of 
relay FP for the purpose of preconditioning the 
front and back branches of the indication line 
Circuit for the transmission of the station code 
call and the indications from this station, all of 
which is not shown in the present embodiment 
but which may be arranged as in the above men 
tioned prior application Ser. No. 640,062. 

After the last impulse has been applied to the 
control line circuit the slow acting relays drop 
aWay as previously explained in connection. With 
a control cycle. The stick circuit of relay LOl 
is then interrupted and the field station is re 
stored to its normal condition. During the cycle 
of operations (after relay IO is selected), change 
relay CH is restored to its normal energized 
condition through suitable means not shown in 
the present embodiment but which are disclosed 
in the above mentioned application. In the con 
trol office the relays are restored to normal con 
ditions as previously mentioned, with relay CF 
being de-energized by the de-energization of its 
stick circuit when relay SA opens its front con 
tact 0. 

Dupleac Operation.-it is apparent from the 
above description that the step-by-step opera 
tion at each field Station is dependent upon the 
Station Selection for Outgoing controls and upon 
the selection of a field station during the lockout 
period for incoming indications. Considering 
that a control cycle is in progress, the stepping 
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relay banks Will operate at all of those stations 
necessary to accomplish the Selection of a sta 
tion. Then if Soine other Station (at Which the 
stepping operation is not effected by reason of 
its non-selection for controls by the SO relay), 
is transmitting indications, the stepping opera 
tion at such a station is effected by reason of 
the energization of the associated lockout relay. 
therefore regardless of whether a cycle of oper 
ations is initiated for the transmission of con 
trols alone, indications alone or both controls and 
indications, the stepping relays will operate at 
all of the necessary field stations. 
From the above description and an examina 

tion of the circuits it will be apparent that re 
lay LOl at the field station may be picked up 
(and stuck up throughout the following cycle) 
at the same time that a code determining relay 
in the office is picked up. In this event the clo 
Sure of front contact, 246 of relay LO1 permits 
the conditioning of the indication line (by means 
of circuits selected through front contact, 24. Of 
relay SB1) for transmitting indications. Since 
relay C is energized by the picking up of re 
lay CS, the control line is impulsed in accord 
ance with a code selected through front contact 
2 of relay C. 
The above condition may be brought about for 

example by controls and indications a Waiting 
transmission when a previous cycle is terminated. 
In this event, relay Ol will be picked up. When 
relay SB1 at the station closes its back contact 
242, and stuck up over the indication line dur 
ing the lock-out period when relay SC in the 
office closes its back contact 3. During the 
interval between the picking up of relay LO in 
response to the closure of back contact 242 and 
the opening of back contact 82 by relay MB 
picking up in series with the stick circuit of re 
lay LO1, a code determining relay can pick up 
and effect the picking up of relay LCS. Then 
when relay SC drops to pick up relay MB by Way 
of back contact 63, relay C is picked up by way 
of back contact 3. Relay FC will also pick 
up but the closure of front contact 2 of relay 
C marks the cycle as one for the transmission 
of controls. Relay LO1 being up also marks the 
cycle as one for the transmission of indications. 
The only difference between a duplex cycle and 

a cycle for the transmission of indications alone 
is that the stepping relay operation at the field 
station which is transmitting during a duplex 
cycle is accomplished by a code call which is 
characteristic of a particular station being Called 

5 instead of by the code call of a phanton sta 
tion which is employed when there is no station 
being called for the reception of controls dur 
ing an indication cycle. This is because relay C 
in the control office is made superior to relay 
CF by reason of front contact 2 of relay C 
(closed at the beginning of a cycle of operations) 
allowing the character of the Succeeding in 
pulses on the control line circuit to be deter 
mined in accordance with the code jumper and 

5 code lever contacts rendered effective, regard 
less of the fact that relay CF may be picked up 
to close its front contact 5, since the circuit 
leading from front contact 5 is open at back 
contact 2 of relay C. 

indication recheck-It will now be assumed 
that the operator in the control office desires 
to be informed of the conditions of the control 
devices at a particular field station. This re 
sult is accomplished by momentarily opening the 
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stick circuit of the change relay such as re 
lay CH at the station in question. 
The Starting button for the station to be re 

checked is pressed and recheck button RCB is 
actuated and held actuated until buzzer BZ 
SOunds. The operation of the starting button 
Selects the station with which it is associated. 
Since button RCB is actuated a cycle of opera 
tions is effected with one less than the normal 
number of impulses. 
ASSuming for example that the station illus 

trated in Figs. 2A and 2B is to be selected, the 
Starting button associated with this station will 
effect its selection during the first part of the 
control cycle previously described. With but 
ton RCB actuated contact 8 is open. The open 
condition of contact 78 prevents the energization 
of either the PC or the NC relay after the third 
Step has been taken (picking up of relay 3W). 
This is because the circuit for energizing the 
Selected code sending relay extending through 
front contact 22 of relay 3W is open at contact 
8 of button RCB. Therefore the fourth im 

pulse described in connection with the previous 
control cycle is not sent over the control line 
circuit. This means that relays F, F1, FP, FP1, 
2FP and the slow acting relays at the station 
and control office will all be de-energized during 
this de-energized condition of the control line 
circuit without the transmission of the fourth 
impulse. 

Since the fourth impulse is not transmitted, 
relay TW at the office is not picked up and relay 
EX at the station is not picked up. Relay SO1 
at the selected station will be in its picked up 
condition with its back contact 202 open. Relay 
SA will be dropped and its front, contact. 248 
will be opened before back contact, 2 of relay 
SB1 is closed and since relay EX is not picked 
up, its front contact, 249 will not be closed. 
Therefore the stick circuit including the lower 
winding of relay CH is momentarily interrupted 
when front contact 248 of relay SAI drops. 
This de-energizes relay CH1 which initiates a 

cycle for the transmission of indications from 
this station so that the operator is advised of 
the conditions of the Various control devices such 
as track relay T and the like. 
The reason that the stick circuit of relay CH-1 

is not opened When button RCB is not actuated 
(as in the Operation of the control cycle previ 
ously described), is because relay EXI is picked 
up in Synchronism with relay LW in the control 
office following the fourth impulse. (--) is there 
fore applied to the stick circuit of relay CH1 at 
front contact 249 and since the stick circuit for 
relay EX is controlled by relay SB1, contact 
249 remains closed until after back contact 20 
of relay SB is closed. This prevents the inter 
ruption of the stick circuit of relay CH1. 

Referring to the control office, the buzzer is 
energized when relay SA is de-energized to close 
its back contact 52 before front contact 53 of re 
lay SB is opened. The energizing circuit for 
buzzer BZ extends through these two contacts to 
(--) at back contact 54 of relay L.V. Since relay 
TV is picked up during a control cycle when but 
ton RCB is not actuated, the energizing circuit 
for buzzer BZ will not be completed during such 
a cycle because relay LV is not de-energized to 
close its back contact 54 until after relay SB 
Opens its contact 53. With button RCB actu 
ated relay TV is not picked up, therefore the 
closure of back contact 52 of relay SA before 
front contact 53 of relay SB is opened momen 
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tarily completes the energizing circuit for buzzer 
BZ. 
Contact 60 applies (--) potential to the circuit 

including the winding of relay LCS for the foll 
lowing purpose:-The operator is instructed to 
actuate the recheck button and hold it actuated 
until the buzzer Sounds. If some other field sta 
tion happens to actively associate itself with the 
communication system for the transmission of 
indications at the start of this cycle (which is 
possible because of the duplex feature of the 
system), relay CF would be picked up and the 
closure of its front contact 6 would allow the 
full number of steps to be taken, since this front 

15 contact bridges contact 8 of button RCB. 
Therefore the buzzer would not be energized and 
Without contact 60 on button RCB the operator 
would need to restore the recheckbutton and start 
all over again. With contact 60 provided, (--) 

20 potential is continuously maintained on con 
ductor CH (through the winding of relay LCS) 
which leads to the change and code determining 
relay bank so that a control cycle will be initiated 
again and again as long as the button is held 

25 until a cycle is effective with one less step than 
normal to accomplish the energization of buzzer 
BZ, as described. 
Front contact 6 on relay CF is for the purpose 

of nullifying the recheck feature if the recheck 
30 is attemped at the time indications are coming 

in. This is accomplished by shunting contact 78 
of button RCB so that the full number of steps 
will be taken both in the office and at the selected 
station. This is to prevent the loss of an indi 

85 cation which might otherwise occur. 

55 

Maintainer's call.-The maintainer's call signal, 
Such as bell MC at the station, is energized by 
causing the system to take one more step than 
normally provided. This is accomplished by the 

40 operator actuating the starting button for the 
station desired, actuating the maintainer's call 
button MCB and holding it actuated during the 
cycle and as long thereafter as it is desired to 
ring the bell. This action causes the control Of 

45 fice Stepper to apply one extra impulse to the . 
control line circuit and maintain this impulse on 
the control line Circuit until the maintainer's call 
button is released. 
Assuming button MCB in the Office to be ac 

50 tuated and the starting button associated with 
the station illustrated in Figs. 2A and 2B to be 
actuated, this station will be selected as previously 
described with relay SO1 remaining picked up 
until the end of the cycle. - 
Assume that button MCB in the control Office 

is actuated and the system in the period when 
the control line circuit is de-energized follow 
ing the fourth impulse period: Relay IV will be 
picked up and stuck up as before but relay E will 

60 be de-energized under this condition upon the 
picking up of relay LW because of open back con 
tact 4f of relay LW. The reason relay E was not 
de-energized during the previously described 
control cycle at this point was because back 

65 contact 3 of relay IV was shunted by nor 
mally closed contact 62 of button MCB. Under 
the present assumed condition however, front 
contact 62 is open to permit the dropping of re 
lay E and back contact 62 is closed to maintain 

70 relay OC energized after relay E drops its front 
contact 46. 
The dropping of relay E closes its back contact 

20 to pick up the last selected code sending relay 
for again energizing the line circuit (for the fifth. 

75 time during the cycle) and this energization of 
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the line circuit is maintained as long as button 
MCB is held actuated. Contact 63 of button 
MCB applies energy to the change and code de 
termining relay bank for maintaining the Se 
lected relay energized which corresponds to the 
Selected station. 
At the Selected station, relay SO1 is de-ener 

gized because of open back contact 229 of relay 
EX, which relay was picked up by the de-ener 
gized condition of the control line circuit follow 
ing the fourth impulse. It will be recalled that 
the circuit for maintaining relay SOl energized 
after station selection (during the energized con 
dition of the control line circuit) extends from 
(--) at front contact 2 is of relay SB1, jumper 227, 
front contact 228 of relay 2V, back contact 229 of 
relay EX, front contact 222 and upper winding: 
of relay SO1, to (-). Since back contact, 229 is 
Open this energizing circuit for relay SO1 is in 
terrupted and the relay drops. Since the line is 
energized, relay F is picked up to close a circuit 
through back contacts 206 and 207 of relays LO1 
and SO for maintaining relay SA energized. 
Relay FP1 is de-energized because of open front 
contacts 206 and 207 and open back contact 208 
of relays LO, SO1 and SB1 respectively. It Will 
be noted that the closure of back contact, 29 
takes place after relay SO1 is de-energized so 
that its Stick circuit is not energized at this time 
because of open front contact 222 of relay SO1. 

Since relay SA is energized, relay SB1 re 
mains energized by reason of closed front con 
tact 20. 
because of the energized stick circuit extending 
to (--) through front contact 24 of relay SB1. 
The maintainer's call signal is operated over a 

circuit extending from (--), back contact 250 of 
relay SO, front contact 251 of relay SB1, front 
contact 252 of relay EX and maintainers call 
signal device MC, to (-). 
When button MCB is restored to normal, relay 

E is energized over a circuit extending from (-), 
front contact 3 of relay SC, front contact, 62 of 
button MCB, front contact 42 of relay 3V, back 
contact 45 of relay WP and winding of relay E, 
to (-). The picking up of relay E opens the cir 
cuit of the code sending relay at back contact 20, 
Which de-energizes the control line circuit for 
restoring the System to its normal condition as 
previously described. 

Front contact 260 of relay SO1 of Fig. 2A is 
for the purpose of preventing the maintainer's 
call signal at a station not selected for controls 

The stepping relays remain energized 
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being operated when the associated station is 
transmitting indications. If it were not for con 
tact 260 preventing relay EX1 picking up and 
closing its front contact 252 (as will be obvious 
from the drawings) the maintainer's call signal 
circuit would be energized when not desired. By 
thus preventing the closure of front contact 252 
by preventing the energization of relay EX1 on an 
indication cycle (because relay SO1 is not picked 
up on such a cycle) bell MC is not energized even 
though back contact 250 of relay SO1 and front 
contact 25 of relay SB are closed at the same 
time. w 

The operation of the maintainer's call signal at 
the selected Station may be used for calling a 
maintainer, an engineer or conductor of a train 
to a telephone located at the station, or it may 
be used for such other purposes in connection 
with a centralized traffic controlling system as 
may be desired. 

Having thus shown and described a centralized 
traffic controlling System as one specific embodi 
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12 
ment of the present invention, it is desired to be 
understood that this form is selected to facilitate 
in the disclosure of the invention rather than to 
limit the number of forms which it may assume 
and it is further to be understood that various 
modifications, adaptations and alterations may 
be applied to the specific form shown to meet the 
requirements of practice without in any manner 
departing from the spirit or scope of the present 
invention except as limited by the appended 
claims. 
What We claim is:- 
1. In a remote control system, a control office 

and a field station connected by a control line 
circuit, Step-by-step mechanisms at said office and 
at Said station, means in said office for impress 
ing Series of impulses on said control line circuit, 
means controlled by a first series of impulses for 
Operating said mechanisms in Synchronism 
through a cycle comprising a first number of 
steps, means controlled by a second series of im 
pulses for operating said mechanisms in Synchro 
nism through a cycle comprising a second num 
ber of steps, and means controlled by the re 
sponse of the mechanism at said station to said 
Second number of steps for causing said office to 
impress another series of impulses on said con 
trol line circuit. 

2. In a remote control System, a control office 
and a field station connected by a control line 
circuit, step-by-step mechanisms at Said office 
and at said station, means in said office for ap 
plying series of impulses to said control line 
circuit, a special calling button in Said office and 
a special calling signal at said station, means con 
trolled by a series of impulses for operating said 
mechanisms in Synchronism through a cycle 
comprising a first number of steps, means re 
sponsive to the actuation of said button for 
causing said series of impulses to operate said 
mechanisms in synchronism through a cycle com 
prising a second number of steps, and means re 
sponsive to the operation of said mechanism at 
said station through a cycle Comprising said 
second number of steps for operating Said special 
calling signal. 

3. In a remote control System, a control Office 
and a field station connected by a control line 
circuit, step-by-step mechanisms at Said office and 
at said station, means in Said office for applying 
series of impulses to said control line circuit, a 
special calling button in said office and a special 
calling signal at said station, means controlled 
by a series of impulses for Operating Said mech 
anisms in Synchronism through a cycle compris 
ing a first number of steps, means responsive to 
the actuation of said button for causing said Se 
ries of impulses to operate Said mechanisms in 
synchronism through a cycle comprising a second 
number of steps, and means responsive to the 
operation of said mechanism at said station 
through a cycle comprising said Second number of 
steps for operating said Special calling signal as 
long as said button is maintained actuated. 

4. In a remote control Systein, a Control office 
and a field station connected by a control line 
circuit, step-by-step mechanisms at said office 
and at said station having normal positions, 
means in said office for applying Series of in 
pulses to said control line circuit, a Special call 
ing button in said office and a special calling 
signal at said station, means controlled by a 
series of impulses for operating Said mechanisms 
in synchronism through a cycle comprising a 
first number of steps, means responsive to the 
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actuation of said button for causing said series 
of impulses to operate said mechanisms in syn 
chronism through a cycle comprising a second 
number of steps, means responsive to the oper 
ation of Said mechanism at said station through 
a cycle comprising said second number of steps 
for Operating said special calling signal as long 
as Said button is maintained actuated, and means 
for preventing the return of said mechanisms to 
their normal positions as long as said button is 
maintained actuated. 

5. In a remote control system; a control office 
and a field station connected by a stepping line 
circuit; means for impressing a plurality of 
Series of control codes on said stepping line 
circuit, each code comprising the same number 
of impulses of current; step-by-step mechanisms 
in Said office and at said station operable in 
Synchronism through a separate cycle of opera 
tions in response to each of said series of im 
pulses; means controlled by each control code 
for transmitting control messages to said sta 
tion; means for impressing a checking code on 
Said stepping line circuit comprising a number 
of impulses different from said control codes; 
a first initiating means for initiating said mech 
anisms into cycles of operations for the trans 
mission of Said control codes; a manually oper 
able checking device cooperating with said first 
initiating means for initiating said mechanisms 
into a cycle of operations for the transmission of 
said checking code; and means responsive to 
said checking code for initiating said mecha 
nisms into cycles of operations. 

6. In a remote control system; a control office 
and a field station connected by a stepping line 
circuit, and an indication line circuit; means 
for impressing a plurality of series of control 
codes on said stepping line circuit, each code 
comprising the same number of impulses of cur 
rent; step-by-step mechanisms in Said office and 
at said station operable in synchronism through 
a separate cycle of operations in response to each 
of said series of impulses; means for impressing 
a plurality of series of indication codes on said 
indication line circuit; means controlled by each 
control code for transmitting control messages 
to said station, means for impressing a checking 
code on said stepping line circuit comprising a 
number of impulses different from said control 
codes; a first initiating means for initiating said 
mechanisms into cycles of Operations for the 
transmission of said control codes; a manually 
operable checking device cooperating with said 
first initiating means for initiating said mecha 
nisms into a cycle of operations for the trans 
mission of said checking code; and means re 
sponsive to said checking code for initiating said 
mechanisms into cycles of operations for the 
transmission of indication Codes. 

7. In a remote control System; a control office 
and a field station connected by a stepping line 
circuit and an indication line circuit; means for 
impressing a plurality of Series of control codes 
on said, stepping line circuit, each code com 
prising the same number of impulses of current; 
step-by-step mechanisms in said office and at 
said station operable in Synchronism through a 
separate cycle of operations in response to each 
of said series of impulses; means for impressing 
a plurality of series of indication codes on said 
indication line circuit in Synchronism. With Said 
control codes; means controlled by each control 
code for transmitting control messages to said 
station; means for impressing a checking code on 
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Said stepping line circuit comprising a number 
of impulses different from said control codes; 
a first initiating means for initiating said mecha 
nisms into cycles of operations for the transmis 
Sion of said control codes; a manually operable 
checking device cooperating with said first ini 
tiating means for initiating said mechanisms into 
a cycle of operations for the transmission of 
Said checking code; and means responsive to said 
checking code for initiating said mechanisms into 
Cycles of operations for the transmission of in 
dication codes. 

8. In a remote control System; a plurality of 
locations comprising a control office and a field 
station connected by a control line circuit and 
an indication line circuit; means for impressing 
a plurality of Series of control codes on said 
stepping line circuit, each code comprising the 
Same number of impulses of current; means con 
trolled by said control codes for transmitting 
messages between said locations; means for in 
pressing a checking code on said control line cir 
cuit comprising a number of impulses different 
from said control codes; an initiating means for 
initiating said system into operation for the 
transmission of a control code; a manually ac 
tuated checking device having active and in 
active positions; means responsive to the oper 
ation of Said initiating means and the actuation 
of said checking device to its active position for 
initiating said system into operation for the 
transmission of said checking code; means for 
impressing a series of indication codes on said 
indication line circuit; means controlled by Said 
indication codes for transmitting indication mes 
Sages between said locations; and means respon 
sive to said checking code for initiating said Sys 
tem into operation for the transmission of an 
indication code. 

9. In a remote control System; a plurality of 
locations comprising a control office and a field 
station connected by a control line circuit and 
an indication line circuit; means for impressing 
a plurality of series of control codes on said 
stepping line circuit, each code comprising the 
same number of impulses of Current; means con 
trolled by said control codes for transmitting 
messages between said locations; means for im 
pressing a checking code on said control line 
circuit comprising a number of impulses differ 
ent from said control codes; an initiating means 
for initiating said System into operation for the 
transmission of a control code; a manually ac 
tuated checking device having active and inac 
tive positions; means responsive to the operation 
of said initiating means and the actuation of 
said checking device to its active position for 
initiating said System into Operation for the 
transmission of said checking code; means for 
impressing a Series of indication codes on said 
indication line circuit; means controlled by said 
indication codes for transmitting indication mes 
sages between Said locations; means responsive 
to said checking code for initiating said system 
into operation for the transmission of an indica 
tion code; and a signal Operable to indicate When 
said device is to be restored to its inactive posi 
tion. 

10. In a remote control System; a control office 
and a plurality of Stations connected by a con 
trol line circuit and an indication line circuit; 
means for impressing a plurality of Series of con 
trol codes on said stepping line circuit, each 
code comprising the same number of impulses of 
current of distinctive character; means con 

13 
trolled by the character of the impulses of said 
control codes for selecting said stations and 
transmitting controls thereto; means for in 
pressing a checking code on said control line 
circuit comprising a number of impulses dif 
ferent from Said control codes; an initiating 
means for initiating said System into operation 
for the transmission of a control code; a check 
ing device having active and inactive positions; 
means responsive to the operation of said ini 
tiating means and the actuation of said checking 
device to its active position for effecting the im 
preSSion of Said checking code on said control 
line circuit; means for registering said checking 
Code; and means responsive to the registration 
of Said checking code for conditioning said in 
dication line circuit for the transmission of an 
indication code. 

0 

15 

11. In a remote control system; a control office . 
and a plurality of stations connected by a con 
trol line circuit and an indication line circuit; 
means for impressing a plurality of series of con 
trol codes on said stepping line circuit, each code 
comprising the same number of impulses of cur 
rent of distinctive character; means controlled 
by the character of the impulses of said control 
Codes for Selecting said stations and transmit 
ting controls thereto; means for impressing a 
checking code on said control line circuit com 
prising a number of impulses different from said 
Control codes; an initiating means for initiat 
ing said System into operation for the transmis 
Sion of a control code; a checking device having 
active and inactive positions; means responsive 
to the operation of said initiating means and 
the actuation of said checking device to its ac 
tive position for effecting the impression of said 

20 

checking code on said control line circuit; means 
for registering said checking code; means re 
Sponsive to the registration of said checking code 
for conditioning said indication line circuit for 
the transmission of an indication code; and a 
Signal device operable to indicate when the op 
eration of Said initiating means and the actua 
tion of Said checking device have effected the registration of said checking code. 

12. In combination, a plurality of locations, a 
railway track Section at one of said locations, a 
Control device for controlling traffic over said 
Section, an indicating device which selectively re 
sponds to the Occupied and unoccupied condi 
tions of Said track section, a line circuit con 
necting Said locations, means for applying a plu 
rality of Series of impulses of variable number 
and variable polarity to said line circuit, means 
selectively responsive to the polarities of a first 
Series of impulses of one number for controlling 
Said control device, and means IeSponsive to the 
number of impulses of a series of impulses of 
another number for effecting at the distant loca 
tion an indication of the condition of said de 
Vice, Said last mentioned means being independ 
ent of the polarities of the impulses. 

13. In a centralized traffic controlling system 
for railroads, an indication line circuit, a con 
trol line circuit, an impulse transmitter, control 
initiating means for causing said transmitter 
to apply a fixed number of coded control im 
pulses to Said control line circuit, a railway track 
Section including a traffic controlling device, 
means controlled by Said fixed number of con 
trol impulses for Operating said device, a manu 
ally operable key, means governed by the con 
joint control of Said control initiating means and 
said key for causing said transmitter to apply a 
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number of checking impulses to said control 
line circuit differing in number from Said fixed 
number, and indication transmitting means re 
Sponsive to said checking impulses for applying 
a combination of indication inpuses to said in 
dication line circuit. 

14. In a centralized traffic controling System 
for railroads, an indication line circuit, a control 
line circuit, an impulse transmitter, control initi 
atting means for causing said transmitter to apply 
a fixed number of coded control inpulses to Said 
control line circuit, a railway track Section in 
cluding a traffic controlling device, means con 
trolled by said fixed number of control impulses 
for operating said device to a plurality of differ 
ent positions, a manually operable key, means 
governed by the conjoint control of said control 
initiating means and said key for causing Said 
transmitter to apply a number of checking in 
pulses to said control line circuit differing in 
number from said fixed number, and indication 
transmitting means responsive to said checking 
impulses for applying a combination of indica 
tion impulses to said indication line circuit. 

15. In a centralized traffic controlling system 
for railroads, an indication line circuit, a con 
trol line circuit, an impulse transmitter, control 
initiating means for causing said transmitter 
to apply a fixed number of coded control inpulses 
to said control line circuit, a railway track Sec 
tion including a traffic controlling device, means 
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controlled by Said fixed number of control in 
pulses for operating said device to a plurality 
of different positions, a manually operable key, 
means governed by the conjoint control of said 
control initiating means and said key for caus-, 
ing said transmitter to apply a number of check 
ing inpulses to Said control line Circuit differ 
ing in number from said fixed number, indica 
tion transmitting means responsive to said 
checking impulses for applying a combination of 
indication impulses to said indication line cir 
cuit, and a Signal operable in response to the 
transmission of said checking impulses over said 
control line circuit. 

16. In a centralized traffic controlling sys 
term for railroads; a control line circuit adapted 
to have a plurality of combinations of coded in 
pulses applied thereto, each combination com 
prising the same fixed number of impulses; a 
railway track switch; means controlled by the 
Various code combinations of said control im 
pulses for operating Said track SWitch to different 
positions; means including a manually operable 
key for applying a Special call combination of 
impulses to said line circuit comprising a num 
ber of impulses differing fron said fixed num 
bei; and neans l'esponsive to said Special call 
combination of impulses for Operating a special 
call signal as long as said key is operated. 

WILLIAM ID, HAILES. 
ROBERT M PHINNEY. 
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