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My invention relates to railway traffic control 
ling apparatus for governing traffic moving over 
railway switches, and more particularly it relates 
to apparatus applied to a remote control system 
to govern signals and switches for a track layout 
having a plurality of traffic routes. . ... ." ' 
One feature of my invention is the provision, in 

a remote control system, of means that require 
that all the switches of a route must agree as to 
position. With the renote controlled Switch con 
trolling relays before a remote controlled signal 
controlling relay can function to clear a signal. 

I have further provided that a switch con 
trolling relay of the remote control system cannot 
be selected to change the position of a switch 
until the Signal Controlling relays of the remote 
control system for the signals governing traffic 
over that Switch are deenergized to, in turn, de 
energize the Signal governing relay for eagh 
signal. Other features of my invention will ap 
pear also as the specifications progress. 

I will describe one form of apparatus embody 
ing my invention, and will then point out the novel 
features thereof in claims. 
The accompanying FigS. 1 and 2 when taken to 

gether with Fig. 1 placed at the left constitute a 
diagrammatic view of one form of my invention 
when applied to the apparatus for governing. the 
SWitches and signals of the track layout shown 
diagrammatically at the upper part of Fig. 2. 
While my invention may be used in connection 

with different types of remote control systems, it 
is particularly adapted to a remote control sys 
tem designed on the current sequence principle, 
such, for example, as disclosed and described in 
the United States application for Letters Patent 
by Snavely, Miller and Tunell, entitled Remote 
control system, Serial No. 538,380, filed May 18, 
1931. . . . . . . . . - . . . . . . . 

In this remote control system the codes are 
given individual character by the sequence in 
Which the control circuits are operated. A line 
channel consisting of three wires connects serially 
from the central office equipment through each 
field station equipment. This three wire channel 
provides two independently operated series cir 
cuits and one. common return circuit. 
independent series circuits are provided, the line 
action at any instant may be given any one of. 
three characters depending upon whether the 
first circuit, the second circuit or both circuits are 
operated. These three variables have been desig 
nated for convenience as 'X', 'Y' and 'Z'. Each 
code action, either control or indication, consists 
of eight successive steps. Each step has a specific 

Since two 

function and may be identified by any one of the 
three characters “X”, “Y” or “Z”. 
The apparatus at each field location is grouped 

into three units known as the field line unit, field 
coding unit, and field storage unit. In the dis 
closure of this application only enough of the field 
apparatus of this remote control system is 
shown to clearly set forth the manner whereby 
the apparatus of my invention can be made to 
cooperate with the apparatus of a remote control 
System. - 

Stick relays at each field storage unit are op 
erated by control codes transmitted from the cen 
tral office to the field coding unit and these re 
lays, in turn, control standard signal System re 
lays for operating switch and signal functions. 
The stick relays of a single field storage unit 
are adapted to control the operation of four dis 
tinct functions, for example, the relays of a stor 
age unit may control the two positions of a single 
switch, and a group of signals protecting traffic 
in each direction over the switch. Since in the 
above remote control system any combination 
from one up to nine field storage units may be 
connected to and operated from one field line 
unit and one field coding unit, in Fig. I two field 
storage units are shown diagrammatically as be 
ing controlled from the same field line and coding 
units. Two field storage units are the number 
required to govern the operation of the switches 
and signals of the track layout shown in Fig. 2. 
One of these storage units. I have termed the sig 
nal field storage unit and the other the Switch 
field storage unit due to the fact that the relays 
of one unit control the signals and the relays 
of the other unit control the operation of the 
SWitches. - - - , - 

As my invention has nothing to do with the 
apparatus of either the field line unit or the 
field coding unit, these units are only indicated 
in Fig. 1 by a rectangular symbol. Of the field 
storage units only the stick relays and certain 
contacts operated by the relay D are shown, in 
asmuch as this apparatus is that with which my 
invention is directly associated. In Fig. 1 the stick 
relays of the storage units are given a reference 
character that identifies the corresponding relay 
in the above-mentioned application, Serial No. 
538,380. 
placed a reference character that identifies the 
function which that relay controls with respect 
to the track layout of Fig. 2. When referring to 
one of these relays in this description I shall 
use the reference character corresponding to the 
control function as a suffix to the reference char 
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2 
acter that identifies the corresponding relay in 
the previously mentioned application. For ex 
ample, the relay 6YS of the signal field storage 
unit governs the operation of signal R1 of the 
track layout and this relay will be referred to aS 
relay 6YSR. In like manner, I shall refer to 
the relays that govern the signals L1, R2 and L2 aS 
6XSL1, 7YSR2 and 7XSL2, respectively. The 
relay 6YS of the Switch field storage unit gov 
erns the reverse position of the Switch 3 and Will 
be identified in this description by the reference 
character 6YS3R, while the relay 6XS that gov 
erns the normal position of the Switch 3 will be 
identified as relay 6XS3N. Relays 7YS4R and 
7XS4N govern the reverse and normal position 
of the crossover 4, respectively. Each terminal 
connection of the field storage units of Fig. 1 is 
given the same reference character that also 
identifies the corresponding connection in the 
previously mentioned patent application. 

For this description it is deemed suficient to 
say that the remote control System permits the 
operator at a central office to Select any One of 
the stick relays of the field storage units and that 
when one of these relays is selected it is held 
energized after the control code is completed by 
a stick circuit that may be controlled automati 
cally by the apparatus of a signal System or by 
the remote control system when a new control 
code is transmitted. 
While in Fig. 2 a specific track layout is dis 

closed it will be understood that my invention 
is adapted to other track layouts that may in 
volve an entirely different combination of 
Switches. The layout shown in Fig. 2 will serve, 
however, to illustrate the principle by which I 
propose to check the position of each Switch of a 
route before a signal controlling relay governed 
by a remote control system can function to clear 
the signal governing traffic over the proposed 
route as well as the other features of my inven 
tion. It will be understood that the traffic rails 
of the tracks will be arranged in track Sections 
by insulated rail joints and that each Section. Will 
be equipped with a track circuit in accordance 
with the standard practice, and also that the 
switches are preferably operated by a Switch ma 
chine of Some one of the Standard types now in 
general use. The signals to govern traffic Over 
the routes may be of any of the Standard types 
and are here shown as Semaphore signals. Sig 
nas R1 and R2 govern traffic movements from 
the left to the right, while signals Ll, LC1 and 
L2 govern traffic movements from the right to 
the left, and each signal is adapted to display 
either a clear or stop indication. For Conven 
ience, the different tracks of the layout shown 
in Fig. 2 have been given the reference charac 
ters J, K, L, M and N. 
Power for operating the apparatus of Figs. 1. 

and 2 may be obtained from any convenient 
Source either alternating current or direct cur 
rent but which source is not shown in the figures. 
in this description I shall consider the source to 
be direct current and that all relays are direct 
current relays. The positive terminal of the 
Source of power is indicated throughout the fig 
ures by the reference character BL, while the 
negative terminal is indicated by the reference 
character C. . . 
4KR and 3KR are polarized switch controlled re 

lays. The circuit for relay 4KR is controlled by 
the circuit controllers 5 and 6 operated by the 
two opposite ends of the crossover 4, respectively, 
in the well known manner so that the relay 4KR 

1974,439 
is energized by current of one polarity when the 
two ends of the crossover are both normal and 
by current of a reverse polarity when the two 
ends of the crossover occupy the reverSe position. 
Likewise, the switch controlled relay 3KR is gov 
erned by a circuit controlled by the circuit con 
troller 7 operated by the switch 3 in such a man 
ner that the relay is energized with current of 
normal polarity when switch 3 is normal and by 
current of reverse polarity when Switch 3 is re 
versed. As this method of controlling the switch. 
controlled relays 4KR and 3KR is so well known 
to the art it is thought unnecessary to describe the 
controlling circuits in detail, and that they can 
be readily understood by an inspection of Fig. 2. 
4NKP and 4RKP are repeater relays for the 

switch controlled relay 4KR. The relay 4NKP is 
energized by a circuit that includes the front con 
tact of the neutral armature 8 and the left-hand 
or normal contact of the polarized armature 9 of 
relay 4KR, while relay 4RKP is energized by the 
same circuit when the polarized armature 9 is re 
versed to engage its right-hand or reverse contact, 
and thus it follows that relay 4NKP is energized 
when the crossover 4 is normal and that relay 
4RKP is energized when the crossover 4 is re 
versed. - 

Relay 4XYP is a repeater relay energized by 
an agreement circuit governed by the Switch con 
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trolled relay 4KR and the stick relays 7YS4R and ...is 
7XS4N of the Switch field storage unit. This 
agreement circuit extends from the positive ter 
minal BL through the front contact of armature 
10 of relay 7XS4N when that relay is selected by 
a control code, terminal connection 38, wire 11, 
left-hand or incinal contact of polarized arrnature 
12 of relay 4KR, front contact of armature 13, 
winding of relay 4XYP and to the negative termi 
inal CL. If the stick relay 7YS4R is selected and 
the crossover 4 reversed the circuit for the relay 
4XYP extends from the positive terminal BL 
through the front contact of armature 14 of relay 
7YS4R, terminal connection 39, wire 15, the right 
hand or reverse contact of polarized armature 12 
and then as before traced through the winding 
of relay 4XYP to the negative terminal CL. It 
follows, therefore, that there must be an agree 
ment as to position between the Switch stick re 
lays of the remote control system and the switch 
controlled relay governed by the position of the 1 
crossover 4 in order that the relay 4XYP may be 
energized. 
4WR, and 3WR are the usual polarized switch 

controlling relays. Relay 4WR is energized by 
current of normal polarity when the relay 7XS4N 
is selected by the despatcher so that a circuit 
extends from the terminal connection 55 con 
nected to the positive terminal BL, through the 
back contact of armature 16 of relay 7YS4R, front 
contact of armature 17 of relay 7XS4N, terminal 
connection 58, wire 18 to the winding of relay 
4WR and then by wire 19 to the terminal con 
nection 59, front contact of armature 20, back 
contact of armature 21 and to the negative ter 
minal CL of the source of power. An inspection 
of Fig. 1 will disclose that with relay 7YS4R se 
lected and relay 7XS4N deenergized current of 
reverse polarity is supplied to the relay 4WR. 
When relay 4WR is energized with current of 
normal polarity, that is when relay 7XS4N is : 
selected, then the polarized armatures operated 
by relay 4WR close operating circuits to the 
switch machine associated with each end of cross 
over 4 for positioning the crossover 4 normal, 
while when the relay 4WR is energized by current 
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of the reverse polarity, that is when relay TYS4R, 
is selected the polarized armatures of 4WR close 
operating circuits to position the croSSOver 4 re 
versed. These operating circuits controlled by 
the relay 4WR form no part of iny invention and 
are therefore omitted from the figure for the 
sake of clearness as it is thought that they would 
add nothing to the understanding of my inven 
tion, it being understood these operating circuits 
control a Switch inachine at each end of the 
crossover 4 in accordance with the uSulai practice. 
In a like manner the polarized Switch controlling 
relay 3WR controls operating circuits for the 
Switch inachine associated with the SWitch 3. 
Relay 3WR is itself controlled by the two stick 
relays 6YS3R and 6XS3N of the switch field stor 
age unit in such a manner that when relay 6XS3N 
is selected and its arnatures 22 and 23 engage 
front contacts current of normal polarity is Sup 
plied to the wires 24 and 25 leading to the tWO 
teliminals of the Wiinding for relay 3WR. When 
the relay 6YS3R is selected and its arrnatures 26 
and 27 brought into engagement with front co 
tacts then the current Supplied to the Winding 
of relay 3WR is of the reverse polarity. 
The signal R2 is governed by the signal govern 

ing relay R2HS, while the controlling circuit for 
the relay R2HS is governed by the stick relay 
TYSR2 of the remote control System. This con 
trolling circuit, starts at a terminal connection 55 
connected to the positive terminal 3L and in 

35. 

5 3. 

cludes the front contact of armattire 28 of Irelay 
7YSR2 when that relay is energized by a control 
code, back contact of armature 29 of relay 72XSL2, 
terminal connection 59 and wire 30 to the Wind 
ing of relay R2HS whose opposite terminal is con 
nected to CL. In the event the Stick relay 7XSL2 
of the Ienote control Systern is selected a circuit 
extends fron the terminal connection 55 through 
the back contact of armature 28, front contact of 
arnature 3i to the terniinal connection 58, 
thence by wire 32 to the winding of the signal 
governing relay L2HS that governs the operation 
of the signal L2, and their to the negative termi 
inal CT. Again, if the stick relay 6XSL1 of the 
remote control System is selected by a control 
code tranSImitted from a central office a circuit is 
completed from the terminal connection 55 
through the back contact of the anature 33, 
front contact of arnature 34 of relay 6XSL to 
the terminal connection 56 and thence by Wire 
35 to the winding of the signal governing relay 
LHS and to the negative terminal CL, and this 
relay L1HS governs the operating circuits of the 
Ll signals. Once again, in th2 event the Coint:"ol 
code is such as to select the relay 6YSR a circuit 
is completed from the terminal connection. 55 
through the front contact of armature 33 of relay 
6YSR1, back contact of ariinature 36 of relay 
6XSL to the terminal connection 57 and thence 
by wire 37 to the winding of the signal governing 
relay R1HS that controls the operation of the 
signal R1. Thus it follows that each signal HS 
governing relay repeats the position of an aSSO 
ciated code controlled stick relay of the signal 
fied Storage unit. 

In considering the operating circuits for the 
different signals, Tsihall first take up the Operat 
ing circuit for clearing the signal R2. With the 
crossover 4 in its normal position. So that the 
switch controlled relay 4KR is nort:2a, an operat 
ing circuit for signal R2 extends from the positive 
terminal BL at the back contact of arnature 48 
of the relay 5.2HS through the front contact of 
the armature 49 of relay 4KR, normal contact of 

3 

the polarized armature 40, front contact of arma 
ture 41 of Irelay R2HS when that relay is ener 
gized as a result of a control code Selecting the 
relay TYSR2, front contact of the arimature 42 of 
Felay 4NKF and then to the mechanism A of Sig 
nal R2 and to the negative terminal CL. In the 
event the cross over 4 is reversed and Switch 3 
normal, the operating circuit, for signal R2 ex 
tends fi'oin the positive terminal BL at the back 
contact of 3rinature 43 of Irelay LHS, normal 
contact of the polalized a nature 61 of the relay 
3KR if switch. 3 is nona, front contact of arnia 
ture 62, iror: E. contact; of al'mature 63, reverse con 
tact of armature 64, front contact of arnature 
41 of relay R3ES, front contact of armature 65 
of the relay 4EKE and the nechanism B of the 
signal R2 to negative terminal CL. There also 
exists an alternative path for the mechanism. B 
of the signal R2 when the Switch 3 is reversed so 
that the switch controlled relay 33R is reversed. 
This alternative circuit starts at the back con 
tact of the armature 66 of relay T1HS and in 
cludes the reverse contact of the polarized arma 
ture 61 of the relay 3KR and then as before traced 
to the mechanisin E of signal R2. The Signal R1 
is provided with operating circuits that are the 
Sarine as th98e described for the mechanisrin B of 
signal R2 from positive terminal BL up to the 
polarized airmature 64 of relay 4KR, thence by its 
lacriaai contact to the alimature 67 of relay RHS 
and then by its front contact when that relay is 
energized as the result of a control code that 
Selects the relay 6YSR.1 to the Signal R1 and to 
the negative terminal C. 
The operating circuits for the signals I, which 

gOver in trafic f"Oil the right to the left are of a 
Similar nature to those just described for the sig 
nals R. The operating circuit for the signal L2 
starts at the positive terminal BL at the back 
contact of the arnature 41 of the opposing sig 
nal goverining relay R2HS and includes the nor 
mal contact of the polarized arnature 40 of re 
lay 4KR, front contact of the arrinature 49, front 
contact of the armature 48 of relay L2HS when 
that Irelay is energized and to the signal L2. 
When the crossover 4 and the Switch 3 are both 
nor:nal, Signal L1 is provided with an operating 
circuit that starts at the positive terminal BI, at 
the back contact of airmattire 67 of relay R1HS 
and includes the normal contact of polarized ar 
nature 64, front contact of armature 63, front 
contact of armature 62, normal contact of arma 
ture 6, front contact of the armature 43 of the 
relay Li HS when that relay is energized in re 
Sponse to a control code that Selects the Irelay 
6XSL1, wire 68, front contact of armature 69 of 
relay 4. NKP and wire 70 to the mechanism A of 
the signal 1. In the event the crossover 4. is 
reversed then the circuit for the signal L1 starts 
at tile positive terminal F3, at the back contact of 
armature 41 of the relay R2HS and includes the 
reverse contact of airmature 64, armature 63, ar 
mature 62, normal contact of armature 61, front 
contact of arnature 43, wire 68, front contact of 
arnature 71 of jelay 4REP and wire 72 to the 
mechanism B of signai fl. Jin the case the switch 
3 is reversed, an operating circuit for the signal 
LC1 extends fron positive terminal BT, the same 
as traced for signal T1 up to the polarized arma 
ture 6i. of the relay 315 R. and thence through its 
reverse contact to the armature 66 of relay L1HS 
and then by its front contact when relay L1HS is 
energized to the signal LC1. Thus 2ach signal 
operating circuit is not only controlled by the 
signal governing relay which repeats the position 
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4. 
of a code relay of the remote control System, but 
is also controlled by the position of the Switches 
for the route over which the siginal governs traffic. 

In my system each traffic route is provided with 
a check locking circuit that includes a relay at 
each end of the circuit and Which are prefei 
ably connected in Series. These relays are in 
dicated in Fig. 2 y the reference characters 
R1R, R2R, tr. aid 2R, respectively. 2y neans 
of contacts controlled by the Switch controlled 
relays, a circuit is compieted for each possible 
route of the track layout which includes either 
relay RER, Ol' R2R, at the left-han? end of the 
circuit and either relay TR or 2r, at the right 
hand end of the circuit. Considering the route 
from the track N to the track hit, the check lock 
iing circuit, extends from the positive terminal 
Bill through the back contact of the arrature 
74 of the relay R2ES, winding of the relay R2R, 
front contact, of arnature 75 of the relay 4XYP, 
In Ojina, coitact of the polali ZGC ai'iature 6. Of 
relay 4Kir, arnature 77 and Winding of the 
relay 12R to the negative tel'nniraal CL. Ellis 
circuit being completed only when the relay 4XYP 
is energized, the relays R2R, and L2iR will be 
energized only when there is an agreement as 
to position oetween the crossover 4 and the 
switch controlling relays 7YS4ER, and 7XS4N. 
When the route extends from a track N to the 
track , a, check. locking circuit is provided that 
extends from positive terminai Si at the back. 
contact of arnature 74 through the Wiilding of 
relay R2R, arnature 75 of relay 4XYF, reverse 
contact of the polarized arimature 78 of relay 
4xR, front contact of arnature 9, front con 
tact of arrature 80 of relay 3:3R, no'nal con 
tact of polarized armature 31, wire 82, termi 
nal connection 38, front contact of the arnature 
83 of relay 6XS3N, terminal connection 60, Wire 
84, winding of the relay filr, and back contact 
of the anature 85 of relay Elf IS to the nega 
tive terminal CL. In order for this last circuit 
to be completed, it irequires that the signal gov 
erning relays for the Ogposing Signals R2 and 
L1 be deenergized, that the Switch controlled 
relay 4KR, he reversed, that relay 3KR be nor 
nai, that the relay 4XYP be energized and that 
the stick. relay SXS3N of the remote control 
system be selected. As relay 4XYF is energized 
Only when there is agreement between the relay 
4KR, and the relays XS4R, and 7XS4N and as 
agreeinent is required between relays 3:KR and 
6XSSN, it follows that this check locking cir 
cuit iinSures agreerneat between the SWitches of 
the route from N to L and the Switch control 
ling relays of the remote control System. Con 
sidering 16xt that the route Set up extends from 
the track N to the track J, the check locking cir 
cuit that is established extends from the posi 
tive terminal SL at the back contact of arm2,- 
ture 74 through the widing of relay R2R, and 
then by the front contact of the arrature 75, 
reverse contact of polarized armature 78, arrina 
ture 79, arnature 80, reverse contact of the air 
nature 81 as relay 3KR is now reversed, Wire 86, 
tenniinal connection 39, front contact of araa 
ture 87 of the stick relay 6YS3R as this relay 
is selected to reverse switch 3, terminal connec 
tion. 60, wire 84 to the winding of the relay 
ii. R &nd thence by the back contact of arma 
ture 85 to the inegative terminal CL. When the 
iroute extends from the track K to the track 
L, the check locking circuit provided starts at 
the positive terminal BL. and includes the wind 
ing of relay RiR, front contact of the ariinature 
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88 of relay 4XYP, normal contact of the arma 
ture 78, armature 79, armature 80, normal con 
tact of polarized arnature 81, wire 82, termi 
inal connection 38, front contact of armature 83 
of relay 6XS3N, terminal connection. 60, wire 84 
and Willding of Irelay T1R, to the negative termi 
nal CL through the back contact of armature 
85. Again, if the SWitch 3 is reversed and the 
route established extends from the track K to 
the track J, a check locking circuit extends from 
positive terminal BL through the winding of 
relay R1R up to the polarized armature 81 by 
the Saise circuit as just traced above and hence 
by its reve:"Se contact along wire 86, terminal 
connection 39, front contact of armature 87 of 
relay 6YS3R and wire 84 to the winding of the 
relay L1R, and to the negative terminal C1 
thi'Ough the back contact of armature 85. Thus 
it is to be seen that there is a circuit associated 
With each route which circuit, includes a relay 
at each end of the route and which is completed 
and the relays energized only in the event the 
SWitch controlled relays and the SWitch co 
trolling Stick 1'slays of the l'enote control Sys 
te: occupy corresponding positions. 

| Shall now consider the control exerted by the 
relayS RíR, R2R, L1R and L2R, the control cir 
cuits for which have just been described. Refer 
'ing to relay R1R, when that relay is energized 

:: O that its armature 89 engages its front contact, 
there is made possible the completion of an ener 
gizing circuit for the signal controlling relay 
6YSR1 of the reinote control system. Assure 
that a, control code has been transmitted by the 
operator located at the central office for energiz 
ing the relay 6YSR1. This control code When 
applied to the field coding unit will select the 
circuit for relay 6YSRi and will cause among 
other things the relay 13 of the field storage 
unit to become energized and lift its arnatures. 
AS arnature 104 is brought into engagement with 
the contact C1, positive energy, now supplied by 
the field coding unit to wire 200, is connected to 
that contact. From contact C1 a circuit extends 
hrough the back contact of armature 91 of relay 
6XSL1, Winding of the relay 6YSR1, terminal 
connection 51, wife 92, front contact of arma 
ture 89 of relay R1R, and to the negative terminal 
CL. At the completion of the control code when 
relay D becomes deenergized and armature 104 
drops, the relay 6YSR.j is retained energized by 
a. Stick circuit that extends from positive terminal 
Si to the terminal connection 44 and thence by 
front contact of the armature 90 of the relay 
6YSR1, contact Ci, back contact of armature 91, 
winding of relay 6YSR1, terminal connection 51, 
ter:}ninal connection 39, front contact of arma 
ture 101 and to the negative terminal CL at the 
terminal connection 60. From the foregoing dis 
cussion, it is evident that the relay 6YSR1 cannot 
be picked up in response to the control code unless 
the relay RIR is energized so as to close the con 
nection to the negative terminal Ci, at front con 
tact of its arnature 89. That is to say, Irelay 
6YSR cannot function to clear signal R1 unless 
there is agi'ee:nent between the position of the 
Switch controlled relay for the switches over 
which traffic is governed by the signal R1 and 
the Switch controlling relays of the remote control 
Systein that govern those switches. To illustrate 
this point let us consider that the relay 6YS3R, 
has been selected to reverse the Switch 3 so as to 
set up the route from the track K to the track J, 
the crossover 4 being in its normal position of 
course. The Switch controlled relay 4KR must 
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be normal indicating the normali position of the 
crossover 4, the switch controlled relay 3KR must 
be reversed indicating the reverse position of the 
switch 3 and the switch controlling relays 7XS4N 
and 6YS3R must be energized in order to com 
plete the circuit for the relay R1R, before the 
control code for the relay 6YSR1 can energize 
that relay to clear the signal Ri for a trafic move 
ment from track K. to track J. 
When the despatcher transmits a control code 

to the field coding unit for selecting the circuit 
to the relay 7YSR2, the relay 1D of the field sto'- 
age unit is also energized and its armature 102 
brought into engagement with the contact E2 to 
connect positive energy, now supplied to the wire 
201 by the field coding unit, to that contact. EX 
tending from the contact E2, we can trace a cir 
cuit that includes the back contact of the arma 
ure 95 of the relay IXSL2, winding of the relay 
7YSR2, terminal connection 53, wire 96 and front 
contact of the armature 93 of the relay R2R to 
the negative terminal CL. As relay YSR2 picks 
up, it closes a stick circuit whereby it is retained 
energized at the completion of the control code. 
This stick circuit is similar to the Stick cil'cuit 
described for the relay 6YSR1 and includes posi 
tive terminal BL at terminal connection 46, front 
contact of armature 94, contact E2, back contact 
of armature 95, winding of relay 7YSR2, terminal 
connection 53, terminal connection 38 and the 
front contact of the armature 103 to the negative 
terminal CT, at terminal connection 60. AS the 
energizing circuit for the relay 7YSR2 includes a 
front contact of armature 93 of relay R2R, it 

is follows that for relay 7YSR2 to respond to the 
control code and thereby clear signal R2 there 
must be an agreement between the Switches of 
the route over which traffic is governed by the 
signal R2 and the respective Switch controlling 
relays of the remote control System so that relay 
R2R, may be energized. For illustration, if both 
the crossover 4 and the switch 3, have been re 
versed, by the despatcher sending control codes 
to energize the relays 7YS4R, and 6YS3R, to estab 
lish a route from the track N to the track J, the 
circuit for energizing relay R2R is completed only 
when relay 4XYP is energized, relays 4KR and 
3KR reversed and relay 6YS3R picked up. To 
energize relay 4XYP requires that there be agree 
inent between the relay 4KR and the relay TYS4R, 
and as agreement is required between 3KR and 
6YS3R, it follows that before the signal control 
Jing relay TYSR2 can be picked up in response to 
the control code, the Switch controlled relays and 
the Switch controlling relays of the remote Con 
trol system must agree as to the position for both 
he crossover 4 and the Switch 3. An analysis of 
the other l'outes governed by the signal R2 will. 
disclose the fact that in each instance relay R2R, 
must be energized before the signal controlling 
relay 7YSR2-cara function to clear the signal R2, 
and as has been pointed out above R2R can be 
energized only in the event the switch controlled 
relays and the switch controlling relays occupy 
corresponding positions. 
Taking up the case of traffic from the right to 

the left which is governed by the signals L2, L1 
and LC1; should the despatcher transmit to the 
field coding unit a control code to select the 
circuit, for the relay 6XS1 to clear the signal 
L1, the control code will also energize the relay 
1D to bring the armature 105, which is now con 
nected to positive energy over wire. 202 through 
the field coding unit, into engagement with the 
contact Bi. From the contact B1 a circuit ex 
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tends through the back contact of the armature 
98, winding of relay 6XSL1, terminal connection 
50, wire 99 and front contact of the armature 100 
of relayL1R to the negative terminal CL. Relay 
6XSL1 is provided with a stick circuit similar to 
that described for the relay 6YSR1 and which in 
cludes its own front contacts 97 and 106 so that 
it is retained energized at the completion of the 
control code. As the energizing circuit for the 
Irelay 6XSL1 includes the front contact of the 
armature 100 of relay L1R it follows that for this 
relay to function to clear the signal L1 a circuit 
for energizing L1R must be completed. It was 
shown above that relay L1R is connected in 
series in a circuit with either relay R1,R or R2R, 
dependent upon the set up of the switch 3 and the 
crossover 4, and that in each case the circuit was 
completed only when there was an agreement 
between the Switch controlled relays and the 
Switch controlling relays of the remote control 
System. It is apparent, therefore without any 
further description that before either the signal 
Ll or LC1 can be cleared by the despatcher acting 
to energize relay L1HS, the route over which the 
train is to advance past, these signals must be 
properly established. . 

... An inspection of Figs. 1 and 2 will disclose the 
fact that the energizing circuit for the relay 
iXSL2 is completed through the front contact 
of the armature 124 of relay L2R. As relay L2R 
is connected into a check locking circuit in series 
with the relay R2R and which circuit can be 
completed only when the switch controlled relay 
4KR agrees as to position with the switch con 
trolling relays of the remote control System, it 
follows that the principle regarding the clearing 
of the signals R1, R2 and L1 also holds good for 
the signal L2. 

I wish to here point out that while the con 
tact controlled by the several relays R1R, R2R, 
L1R and L2R is included in each instance in that 
part of the circuit that leads from the winding of 
the signal controlling relay to the negative ter 
minal CL, these contacts could as readily be in 
cluded in that part of the circuit leading from the 
field coding unit to an armature operated by 
the relay 1D of the field storage unit. For illus 
tration, the contact 89 controlled by relay R1R 
could be included in the wire 200 leading from 
field-coding unit to the armature 104. As a mat 
ter of fact such a location for the contact con 
trolled by the check locking relays is to be pre 
ferred if proper terminal connections are pro 
vided in the field storage unit for, by Such an 
arrangement, the extra stick contacts of the sig 
nal controlling relays of the field storage unit 
could be avoided. 

Furthermore, it is to be noted that inasmuch 
as a control code for Selecting a signal control 
ling relay cannot pick up that relay unless un 
less the route governed by the signal is already 
established and a check locking relay energized, 
a signal code cannot be stored by the remote con 
trol system for clearing the signal unless the 
route governed by the signal is already set up. 
This avoids the possibility of a signal code being 
stored by the despatcher, while another route is 
being used, and thus eliminates the possibility 
(of a stored code being overlooked by the des 
patcher that would result in a signal being cleared 
ill nintentionally. 

AS stated earlier in the specification, I have 
provided that a switch controlling stick relay of 
the remote control System cannot be picked up to 
change the position of a switch unless the signal 
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controlling relay for each signal governing traffic 
over the Switch is deenergized. ASSociated with 
each Switch or crossover is a relay identified by 
the reference character IMP with a prefix corre 
Sponding to the SWitch. Referring to relay 4MP 
associated with crossover 4, this relay is provided 
with a circuit that starts at the positive terminal 
B. Of a contact 119 governed by the usual route 
locking for the switch 3 but which forms no part 
of my invention and includes the back contact of 
armature 107 of relay R1HS, wire 108, back con 
tact of armature 109 of relay L1HS, back contact 
of armature 110 of relay L2HS, back contact of 
armature 111 of relay R2HS, contact 125 governed 
by the route locking for the crossover 4 but 
Which also form no part of my invention, winding 
of relay 4MP and to the negative terminal CL. 
It follows from the description of this circuit for 
the relay 4MP that for the relay to be energized 
the signal governing relay for each signal govern 
ing traffic over the croSSOver 4 must be de 
energized, and thus in turn each signal controlling 
relay deemergized. If a control code be sent to 
clear Signal R2, the energizing of the signal 
governing relay R2HS Will open the circuit to the 
relay 4MP and that relay is deenergized. If, now, 
a control code be sent to reverse the crossover 4, 
the relay 7XS4N will be deenergized by the con 
trol code, but the relay 7YS4R will not be picked 
up due to the fact that its energizing circuit is 
connected from the positive energy in the field 
coding unit to armature 122 of the relay 4D 
through the front contact of armature 112 of the 
relay 4MP which, as stated above, Was deemergized 
when the signal governing relay R2HS Was picked 
up. It follows therefore that the switch con 
trolling relay 'YS4}R, can not be Selected by a 
control code to reverse the croSSOver 4 as long aS 
the signal R2 is clear to advance a train over the 
crossover. In like manner, the energizing of any 
signal governing relay that controls a signal 
governing traffic over the crossover 4 will de 
energize the relay 4MP and thereby prevent the 
Switch controlling relay of the remote control 
system from functioning to 'everse the CrOSSOver. 
With the crossover 4 in its reverse position and a 
signal cleared to advance a train over the CrOSS 
over, the switch controlling relay 7XS4N is pre 
vented from responding to a code for positioning 

... the crossover 4 normal, as its energizing circuit 
is held open at the front contact of the armature 
117 of relay 4MP. 
While the deemergizing of the relay 7XS4N by 

a revelse code does not affect the signal R2 al 
ready cleared, as the signal controlling relay 
7YSR2 is held energized by its stick circuit, it does 
open the circuit to the relay 4XYP and that relay 
in turn opens the circuit to each of the relays 
R1R, R2R, L1R and L2R showing that disagree 
ment exists between the position of the CrOSSOver 
4 and the switch controlling relays of the remote 
control system and thus the signal R2 cannot now 
be set at stop and another signal cleared. 
In connection with the operation of a cross 

over 4, if a control code is sent to reverse the 
crossover while the relay 4MP is deenergized, the 
normal controlling relay 7XS4N will be deener. 
gized as stated above, but the crossover Will re 
main in its normal position as the relay TYS4R, 
cannot function. With the crossover 4 remain 
ing in its normal position, the relay 4KR will 
remain in its normal position also and the re 
peater relay 4NKP will be retained energized. 
Under this condition, where the Switch fails to 
respond to the control code, the despatcher can 
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reenergize the normal relay 7XS4N by sending 
a normal control Code, inasmuch as the energizing 
circuit for the relay 7XS4N is now connected to 
the positive energy from the field coding unit by 
a by-pass circuit that includes the front contact . 
of armature 113 of relay 4NKP, wire 114, arma 
ture 115 actuated by the relay 4D, contact D1, 
back contact of armature 116, winding of relay 
7XS4N, and to the negative terminal CL at the 
terminal connection 52. 
The al'mature 117 of relay 4MP controls the 

energizing circuit for the relay 7XS4N and serves 
a siniiar function to that just, described for the 
armature ii.2. With the crossover 4 placed in 
its reverse position and a normal code is Sent 
at a time when relay 41/iP is deenergized, the relay 
7YS4ER will become deenergized while the relay 
7XS4N Will fail to function. As the crossover 4 
now remains in its reverse position, the relay 42R, 
also remains in its reverse position and relay 
4RKP is retained energized. The despatcher, 
under this condition, can by transmitting the 
proper code, reenergize the relay 7YS4R, as its 
energizing circuit is now completed by a by-pass 
circuit through the front contact of arnature 118 
Of the relay 4RK'?. Therefore, these by-pass cir 
cuits around the armatures of the relay 4MP per 
mit the despatcher to reenergize the Switch con 
trolling relays for the crossover 4 and intentional 
ly set up a route over the crossover in the posit. 
tion it aiready occupies when he finds that it is 
impossible to effect a change in its position. 

Relay 3MP associated with the Switch 3 is con 
trolled by a circuit that includes the back contact 
of the arnature 109 of the relay ...H.S and a back 
contact of the armature 107 of the relay R.H.S 
&S Will be evident from an inspection of Fig. 2, 
and thus the relay 3MP is deenergized whenever 
relay RHS oi' iS is Selected to clear a Signal 
governing traffic Over the Switch 3. This relay 
3MP controls at the front contact of its arnha 
tures 120 and 12 the energizing circuits for the 
switch controlling relays 6YS3R and 6XS3N, re 
spectively. The energizing circuit for relay 
6XS3N starts at the positive energy in the field 
coding unit and includes the front contact of 
arnature 12, armature 129 of relay 4E), contact 
B1, back contact of armature 126, winding of the 
relay 6XS3N, and to the negative terminal CT. 
The energizing circuit, for the relay 6YS3R starts 
at positive energy in the field coding Unit, and 
includes the front contact of armature 120, arrina 
ture 127 of relay 4D, contact C1, back contact of 
armature 128, winding of the relay 63S3R, and 
to the negative terminal CL. It follows from the 
description of these energizing circuits that 
neither the relay 6YS3R nor 6.XS3N can be se 
lected by a control code aS long as a Siginal gov 
erning traffic over the Switch 3 is cleared. 

If it seems desirable to do so, by-pass circuits 
around the armatures 120 and 12 can be readily 
provided in a manner similar to the by-pass cir 
cuits provided around the armatures 112 and it 
of the relay 4MP. These by-pass circuits around 
the relay 3MP would be controlled by the relay 
3KR in a manner Such that With the SWitch 3 
remaining in its normal position after a reverse 
switch controlling code has desnergized the re 
lay 6XS3N, the energizing circuit for the relay 
6XS3N would be closed around the arnature 
121. When the switch 3 occupies its reverse posi 
tion then the by-pass would be around the arma 
ture 120 and closed by the reverse position of 
the relay 3KR. The control of the relays 4MP 
and 3MP, as shown in the figures, will serve to 
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illustrate the principle by which propose to pre 
vent the remote control system from changing 
he position of a switch as long as a signal is 
cleared to advance - a train over the Switch, and 
also the Yianner whereby the despatchel can re 
energize the Switch controlling relay correspond 
ing to the original position of the switch. 

in the operation of my system, when a signal 
is once cleared, a control code for clearing an 
opposing signal cannot function. ASSurne, for 
example, that the signal R2 is cleared for a nove 
ment over the route from the track N to the track 
lf. After the control code has selected the relay 
7YSR2, it is held energized by its stick circuit. 
As the signal governing relay R2HS is energized 
to close the operating circuit for the signal R2 it 
opens the check locking circuit that now includes 
i’elays R2R and L2R at the back contact of the 
amature 74 and thus these two relays R2R aid 
2R, both become deemergized. With relay f2R, 

deenergized, it is impossible for a control code 
to select the relay 72XSL2 for the opposing signal 
T.2 as the energizing circuit for relay '7XSL2 is 
held open at the arimature 124 of relayL,2R. Thus 
it is seen that once a signal is cleared for a route, 
a control code for clearing the opposing signal is 
prevented foin functioning. 
Such a Systern as here described provides a, coin 

plete check of the Switch and signal control cir 
cuits in a remote control system by means that 
can readily be applied to any track layout. The 
utility of Such a complete check on the operation 
of renote controlled Switches and signals will be 
apparent to all familiar With this type of Siginal 
ing Systerns. 
Although I have herein shown and described 

Only one form of apparatus embodying my inven 
tion, it is understood that various changes and 
modifications may be made therein within the 
scope of the appended clairns without departing 
from the spirit and scope of my invention. 

Having thus described my invention, what i 
clain is: - - 

1. In combination, a traffic route including a 
plurality of railway SWitches, a signal at each end 
of the route to govern traffic in opposite direc 
tions through the route, a remote controlled 
Switch controlling relay for each position of each 
Switch of the route to govern the operation of the 
respective Switch, a remote controllied signal coin 
trolling relay for each signal to govern the oper 
ation of the signal, a check locking relay for each 
signal, a circuit for energizing said check lock 
ing relays arranged to be closed only when each 
Switch of the route agrees as to position with its 
remote controlled Switch controlling relayS, and 
means rendered effective by each check locking 
relay when energized to permit the associated 
signal controlling relay to function to clear, itS 
Signal. 

2. In combination, a system of traffic tracks 
adapted to be arranged into a plurality of differ 
ent traffic routes each including a plurality of 
track switches, a signal at each end of each route 
to govern traffic in opposite directions through 
the route, a check locking relay for each end 
Of each route, renote controlled means for each 
switch to establish the position of the Switch, 
a remote controlled signal controling relay for 
each Signal to govern the Operation of the signal, 
means for completing a circuit. When a route is 
established for energizing the check locking relay 
for each end of the route when each switch of 
the route occupies the position corresponding to 
that of its remote controlled means, means ren 
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dered effective by each check locking relay wheia 
energized to permit the signal controlling relay 
for the Signal at its end of the route to becoile 
energized, and means rendered effective when a 
Signal controlling relay is energized to clear the 
corresponding Signal. . . . . 

3. In combination, a System of traffic tracks 
adapted to be arranged into a plurality of differ 
ent traffic routes each including a plurality of 
track switches having a normal and a reverse 
position, a signal at each end of each route to 
govern traffic in opposite directions through the 
route, remote controlled means for each Switch 
to establish the position of the switch, a remote 
controlled Signal controlling relay for each Siginal 
to govern the Operation of the Signal, a SWitch 
controlled relay for each Switch having a nor 
Inai and a reverse position corresponding to the 
normal and Feverse positions of its Switch, a cir 
cuit for each route controlled by the remote con 
trolled means and the SWitch controlled relay of 
each switch of the route and closed only when 
there is agreement as to position between the re 
mote controlled meains and the Switch controlled 
relay for each Switch of the route, tWO check 
locking relays for each circuit one for each end 
of the route with which the circuit is a SSociated, 
ineans rendered effective by each check locking 
relay when energized to permit the signal con 
trolling relay for the signal at its end of the route 
to become energized, and means rendered effective 
winen said signal controlling Irelay is energized to 
clear the corresponding signal. 

4. In combination, a traffic route including a 
plurality of railway switches each having a given 
position for establishing Said route, a signal at 
each end of the route to govern traffic in Opposite 
directions through the route, switch controlling 
means for each switch having a given condition 
for establishing the given position of the SWitch, 
a circuit controlling device for each SWitch. 
adapted to asume a given condition when Such 
Switch occupies said given position, a circuit 
controlled by the Switch controlling means and 
the circuit controlling device of each SWitch of 
the route arranged to be closed only when the 
Switch controlling means and the circuit Con 
trolling devices of all the switches of the route 
assume their given condition, a check locking re 
lay for each signal which becomes energized when 
said circuit is closed, a signal controlling relay 
for each signal, an energizing circuit for each 
signal controlling relay which becomes closed 
only when the corresponding checklocking relay 
is energized, and ineais rendered effective to 
clear the signal when said signal controlling relay 
is energized. - 

5. In combination, a railway SWitch having a 
normal and a reverse position, a signal to govern 
traffic over said Switch, a signal governing relay 
to clear the signal. When energized, a second relay 
energized only when said signal governing relay 
is deemergized, a normal and a reverse Switch coin 
trolling relay to govern the normal and revei Se 
pcsitions of the Switch respectively, an energiz 
ing circuit for each switch controlling relay each 
closed When Said Second relay is energized and 
open when said Second relay is deemergized, and 
means governed by the position of the switch ren 
dered effective when the Switch occupies either 
position to close a by-pass around said second 
relay for the energizing circuit associated with 
the Switch controlling relay that governs the posi 
tion which the switch already occupies. 

6. In combination, a railway switch having a 
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normal and a reverse position, a normal and a 
reverse remote controlled Switch controlling re 
lay to establish the normal and reverse positions 
Of the SWitch respectively, a polarized Switch con 
troiled relay adapted to assume a normal posi 
tion in response to the normal position of the 
SWitch and to assume its reverse position, in re 
Sponse to the reverse position of the SWitch, an 
energizing circuit for the normal SWitch control 
ling relay closed by the normal position of said 
polarized relay, and an energizing circuit for the 
reverse SWitch controlling relay closed by the re 
Verse position of Said polarized relay. 

7. In combination, a railway SWitch having a 
nOFinal and a reverse position, a signal to-gov 
ern traffic Over said Switch, a normal and a re 
verse remote contiglled Switch controlling relay 
to establish the normal and reverse position of 
the Switch respectively, a poiarized Switch con 
trolled relay adapted to assume a normal posi 
tion in response to the normal position of the 
SWitch and a reverse position in response to the 
reverSep0Sition of the Switch, an energizing circuit 
for each of Said Switch controlling relays, a relay 
MP energized when said signal is at stop to close 
both of said energizing circuits, and means con 
trolled by the polarized relay to close the ener 
gizing circuit to the norial SWitch controlling re 
lay around said relay IVP when said polarized re 
lay occupies its Orral position and to close the 
energizing circuit for the reverse SWitch control 
ling relay around Said relay MP when the polar 
ized Irelay occupies its reverse position. 

8. In combination, a route including a plu 
rality of railway track SWitches, a signal for gov 
ening traffic rovements over said route, a siginal 
Stick relay, means controlled by Said stick relay 
for controlling: Said Signal, a norinal Switch relay 
for each SWitch, a reverse SWitch relay for each. 
SWitch, means controlled by each of Said nor 
Ynal and reverse SWitch relays for Operating the 
COrresponding. SWitch to normal and everse posi 
tions respectively, a Switch indication relay con 
trolled by each Switch and arranged to be ener 
gized in the Orinal or the reverse direction ac 
Cording as the SWitch is in its normal or its re 
verse position, a checking relay controllied by a 
In Ornal Or a reverse SWitch relay for each of Said 
Switches and by the indication relay for each of 
Said Switches and arranged to be energized only 
if each switch is in the position required by the 
route and if the corresponding SWitch relay is 
energized, a code controlled pick-up circuit for 
Said signal Stick relay energized only if said 
checking relay is energized, and a code controlled 
Stick circuit for said signal Stick relay. 

9. in COmbilation, a route including a plurality 
of railway track switches, a signal-for governing 
traffic movements. Over Said route, a signal Stick 
relay, means controlled by said stick relay for 
controlling said signal, a normal Switch relay 
for each SWitch, a reverse SWitch relay for each. 
Switch, means controlled by each of said normal 
and reverse Switch relays for operating the cor 
responding Switch to normal and reverse posi 
tions respectively, a switch indication relay coin 
trolled by each SWitch and arranged to be ener 
gized in the normal or the reverse direction ac 
cording as the switch is in its normal or its re 
verse position, code-controlled means controlling 
said signal stick relay in part, and means coin 
trolled by a normal or a reverse switch relay 
for each of said Switches and by the indication 
relay for each of said switches for permitting said 
signal Stick relay to Store a code control for said 

... 'ality of 
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signal only if each of the Switches of the route 
is in the position required by the route at the 
time the code control is delivered at the signal 
Stick relay and Cinly if a corresponding normal 

reWerSe SWitch relay is energized at the time 
the Code Control is delivered at the signal stick 
relay. 

10. In Combination, a stretch of multiple track 
railroad including a plurality of track switches, 
a plurality of Signals including one for governing 
the movement of traffic over each route through 
Said stretch; independently operable manual 
control neans for each Switch effective to op 
erate its SWitch only when each signal governing 
a 'Oute over Such switch is in its most restric 
tive Condition; a Signal relay for each independ 
eit route through Said stretch; a plurality of 
interconnected Siginal circuits selectively closed 
in accordance With the routes deterimined by the 
positions of the Switches of Said stretch. When the 
Sigilal relays for Such routes are energized, to 
clear the Corresponding signals; a pickup cir 
cuit for each Signal relay including a manually 
Operable contact and closed only when each SWitch 
of the Selected route governed by such relay agrees 
in position. With its control means, and a stick 
circuit for each signal control relay including 
Said manually operable contact but independent, 
of the SWitches of the Selected route and of their 
Control means, whereby the operation of the coin 
trol means for any Switch of a route Whan a 
Signal for Such route has been cleared Will not 
result in changing the indication of the signal. 

1. In &Y interlocking control system for a 
plurality of railway tracks interconnected by 
SWitches to for 3, plurality of routes, a normal 
and a reverse C 
COintrolled by tile horinal &nd the 'everse control 
relay for each Switch for causing operations of 
the corresponding switch to normal and reverse 
positions respectively, a checking relay for each 
route end, a cia g circuit for each route in 
cluding the control winding of the cihecking relay 
for each end of the 'oute and controlled by eacil 
SWitch of the route in the position required by 
he route and also controlled by the correspond 
ing norinal or reverse control relay for each 
SWitch of the route to energize the checking re 
lays for the 'oute only if each switch of the 
route and its control relay are in corresponding 
conditions, a signal for each route end for gov 
erning traffic rovements over the corresponding 
i'Outes, 3, Stick Islay for each of Said signals for 
Controlling the corresponding signal, a pick-up 1.S. 

circuit for each of Said stick relays energized only 
if the checking relay for the corresponding route 
end is energized, and a stick circuit for each of 
Said Stick reiays for retaining the corresponding 
Stick relay in its energized condition independ 
ently of the condition of the associated checking 
relay. 

12. In an interlocking cottrol Systern for a piu. 
railway tracks interconnected by 

SWitches to form a plurality of 'outes, a checking 
relay for each route end, a checking circuit, for 
each route including the control winding of the 
checking relay for each end of the route and 
controlled by each Switch of the route in the posi 
tion required by the route to energize the check 
ing relays for the route only if each switch of the 
route is in the position required for the route, s, 
Signal for each route end for governing traffic 
novernents over the corresponding routes, a stick 
relay for each of Said signals for controlling the 
corresponding signal, a pick-up circuit for each 

CIntrol '8lay for each SWitch, lineans. 
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of said stick relays energized only if the checking 
relay for the corresponding route end is ener 
gized, and a stick circuit for each of said stick 
relays for retaining the corresponding stick relay 
in its energized condition independently of the 
Condition of energization of the associated check 
ing relay. . . . . . . . . 

13. In an interlocking control system for a 
plurality of railway tracks interconnected by 
Switches to form a plurality of routes, switch 
control means for each switch for causing opera 
tions of the corresponding switch to normal agna 
reverse positions, a checking relay for each route 
end, a checking circuit for each route including 
the control winding of the checking relay for 
each end of the route and controlled by the 
Switch control means for each switch of the 
route to energize the checking relays for the 
route only if each switch of the route is con 
trolled to be operated to the position required 
for the route, a signal for each route end for 
governing traffic movements over the correspond 
ing routes, a stick relay for each of said signals 
for controlling the corresponding signal, a pick 
up circuit for each of said stick relays energized 
only, if the checking relay for the corresponding 
route end is energized, and a stick circuit for 
each of said stick relays for retaining the corre 
sponding stick relay in the energized condition 
independently of the condition of energization of 
the associated checking relay. 

14. In an interlocking control system for a 
plurality of railway tracks interconnected by 
switches to form a plurality of routes, switch 
control means for each switch for causing opera 
tions of the corresponding switch to normal and 
reverse positions, a checking relay for each route 
end, a checking circuit for each route including 
the control winding of the checking relay for 
each end of the route and controlled by each 
Switch of the route and by its Switch control 
means to energize the checkiing relays for the 
route only if each Switch is in the position re 
quired for the route and if the SWitch control 
means is in the condition which corresponds to 
the position of the switch, a signal for each route 
end for governing traffic movements over the cor 
responding routes, a stick relay for each of said 
signals for controlling the corresponding signal, 
a pick-up circuit for each of said stick relays 
energized only if the checking relay for the cor 
responding route end is energized, and a stick 
circuit for each of said stick relays for retaining 
the corresponding stick relay in the energized 
condition independently of the condition of en 
ergization of the aSSociated checking relay. 

15. In combination, a railway track Switch, a 
normal and a reverse control relay for con 
trolling operations of said Switch to its normal 
and reverse positions respectively, a normal and 
a reverse indication relay energized if and Only 
if said Switch is in its normal or its reverse posi 
tion respectively, a traffic control contact, a cir 
cuit for energizing each of said control relays 
only if said traffic contact is closed, a circuit for 
energizing said normal control relay independ 
ently of said traffic control contact if said normal 
indication relay is energized, and a circuit for 
energizing said reverse Control relay independ 
ently of said traffic control contact if said re 
verse indication relay is energized. 

16. Tn combination, a traffic route including a 
plurality of railway Switches each having a nor 
mal and a reverse position, a signal to govern 
the movement of traffic over the route, a remote 

is energized. 

9 
controlled switch controlling relay for each po 
sition of each Switch of the route to establish 
the respective normal or reverse position of the 
SWitch, a remote controlled stick relay to govern 
the operation of said signal, a Switch controlled 
relay for each switch having a normal and a re 
verse position arranged to repeat the normal and 
reverse position of its switch, a pick-up circuit 
for saidstick relay closed only when each SWitch 
controlled relay of the route agrees as to position 
With its switch controlling relay for the route, 
a. Stick circuit...for said stick relay independent 
of Said Switch controlling relays, and a circuit 
for clearing the signal including a front contact 
Of Said Stick...relay. - . . . . - - 

17. in cornbination, a traffic route including a 
plurality of railway. Switches each, having a nor 
inal and a reverse position, a signal to govern the 
movement of traffic over the route, a remote con 
trolled Switch controlling relay for each position 

' of each SWitch of the route to establish the re 
Spective normal or reverse position of the switch, 
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a remote controlled stick relay to govern the op 
eration of Said signal, a switch controlled relay 
for each Switch having a normal and a reverse 
position arranged to repeat the normal and re 
Verse position of its Switch, a pick-up circuit, for 

00 

Said Stick relay closed only when each SWitch 
controlled relay of the route agrees as to position 
With its Switch controlling relay for the route, a 105 
Stick circuit for said stick relay independent of 
Said Switch controlling relays, and a circuit for 
clearing the signal controlled by said switch con 
trolled relays and closed only when said stickrelay 
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18. In combination, a traffic route including a 
plurality of railway Switches, a signal at each end 
of the route to govern the movement of traffic in 
Cpposite directions. Over the route, remote con 
trolled Switch controlling means for each switch 115 
to govern the operation of the switch, a remote 
controlled stick relay for each signal, a pick-up 
Circuit for each stick relay closed only when each 
Switch of the route agrees as to position with its 
remote controlled switch controlling means, a 120 
Stick circuit for each stick relay independent of 
Said Switch controlling means, and a circuit for 
clearing each signal controlled by each switch 
of the route and closed only when the correspond 
ing stick relay is energized and the stick relay 125 
for the opposing signal is deenergized. 

19. In combination, a traffic route including a 
plurality of railway Switches, a signal at each end 
of the route to govern the movement of traffic 
in Opposite directions over the route, remote con- 30 
trolled Switch controlling means for each switch 
to govern the operation of the switch, a remote 
controlled stick relay for each signal, a pick-up 
circuit for each Stick relay closed only when the 
other stick relay is deemergized and each switch 135 
of the route agrees as to position with its remote 
controlled Switch controlling means, a stick cir 
cuit for each Stick relay independent of said 
Switch controlling means, and a circuit for clear 
ing each Signal controlled by each switch of the 40 
route and closed only when the corresponding 
Stick relay is energized. 

20. In combination, a traffic route including a 
plurality of railway SWitches, a signal at each 
end of the route to govern the movement of traffic 145 
in opposite directions over the route, remote con 
trolled SWitch controlling means for each switch 
to govern the operation of the switch, a remote 
controlled relay for each signal, an energizing 
circuit for each remote controlled relay closed 150 
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only when each switch of the route agrees as to 
position with its remote controlled Switch con 
trolling means and the other remote controlled 
relay is deenergized, means preventing the re 
lease of each remote controlled relay when en 
ergized if its energizing circuit is opened by the 
operation of the remote controlled means for a, 
switch of said route, a circuit for clearing each 
signal controlled by each switch of the route and 
closed only when the corresponding remote Con 
trolled relay is energized, and means preventing 
the operation of any SWitch of said route in re 
sponse to the operation of its remote controlled 
means when one of Said signals has been cleared. 

21. In combination, a traffic route including a 
plurality of railway switches, a signal at each 
end of the route to govern the movement of traffic 
in opposite directions over the route, remote con 
trolled switch controlling means for each SWitch 
to govelin the operation of the Switch, a remote 
controlled relay for each signal, a check locking 
relay for each signal, a circuit for energizing Said 
check locking relays in Series arranged to be 
closed only when each Switch of the route agrees 
as to position with its remote controlled SWitch 
controlling means, an energizing circuit for the 
remote controlled relay for each. Signal includ 
ing a front contact of the associated check lock 
ing relay, and a circuit for each signal controlled 
by each switch of the route and closed only when 
the corresponding remote controlled relay is en 
ergized and the remote controlled relay for the 
opposing signal is deemergized. 

22. In combination, a traffic route including a 
plurality of railway SWitches, a signal at each end 
of the route to govern the movement of traffic in 
opposite directions over the route, remote con 
trolled Switch controlling means for each SWitch 
-to govern the operation of the Switch, a remote 
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controlled relay for each signal, a check locking 
relay for each signal, a circuit for energizing 
said check locking relays in series arranged to be 
closed only when each switch of the route agrees 
as to position with its remote controlled Switch 
controlling means, an energizing circuit for the 
remote controlled relay for each signal includ 
ing a front contact of the associated checklocking 
relay, means effective when either remote con 
trolled relay becomes energized to deenergize Said 
check locking relays to thereby prevent the en 
ergization of the other remote controlled relay, 
and a circuit for clearing each signal controlled 
by each switch of the route and by a front con 
tact of the corresponding remote controlled relay. 

23. In combination, a system of traffic tracks 
adapted to be arranged into a plurality of differ 
ent traffic routes each including a plurality of 
track switches, a signal for each route, a remote 
controlled means for each Switch to govern the 
position of the switch, a remote controlled sig 
nal controlling relay to govern the operation of 
the signal, a circuit for each route completed 
upon the establishing of the route for energizing 
a check locking relay when each Switch of the 
route occupies the position corresponding to that 
of its remote controlled means, means rendered 
effective by the check locking relay when ener 
gized to permit the signal controlling relay for 
the signal associated with the route established 
to become energized, means for maintaining said 
Signal controlling relay energized subject to man 
ual control irrespective of the condition of its 
check locking relay, and means controlled by said 
signal controlling relay and by each SWitch of 
the established route for clearing the correspond 
ing signal. 

HENRY S. YOUNG. 
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