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My invention relates to railway traffic con- - 
trolling apparatus, and particularly to the type 
known as traffic locking apparatus which requires 
joint action by persons at two different control 
Stations for manually controlling traffic move.- : 
ments in both directions over a stretch of rail 
Way track. 
Each of the two control stations may be pro 

vided with an interlocking machine, and each of 
the interlocking machines may be equipped with 
a traffic lever which is mechanically interlocked 
With a signal lever which controls a signal for 
governing traffic movements into the correspon 
ing end of the stretch of railway track. 
One feature of my invention is the provision 

of novel and improved means for electrically con 
trolling a traffic lever for each of Such two con 
trol stations by the traffic lever at the other 
control station and by traffic conditions on the 
stretch of track. 
Another feature of my invention is the pro 

vision of novel and improved means, including 
the traffic controlling apparatus of my inven 
tion, for controlling an electric lock for a track 
Switch at an intermediate point in the stretch of 
track. 
I shall describe four forms of apparatus em 

bodying my invention, and shall then point out 
the novel features thereof in claims. 
In the accompanying drawings, Figs. la and 

1b, when placed side by side with Fig. 1a on the 
left, constitute a diagrammatic view showing one 
form of apparatus embodying my invention, in 
Which polar Stick traffic relays and traffic lever 
lock relays are controlled in series by traffic con 
trol circuits, and in which the traffic control cir 
cuits are controlled by normal and reverse stick 
relays controlled by the traffic levers in conjunc 
tion. With normal and reverse contacts of the 
polar stick traffic relays; Figs. 2a and 2b, when 
placed side by side with Fig. 2d on the left, con 
stitute a diagrammatic view showing a modified 
form of the apparatus of Figs. 1d, and 1b, in which 
an electric lock for each of the traffic levers is 
controlled in part by code transmitting means at 
the opposite end of the stretch of track; Figs. 3a. 
and 3b, when placed side by side with Fig. 3a on 
the left, constitute a diagrammatic view showing 
another modified form of the apparatus of Figs. 
1a and 1b, by which an electric switch lock may 
be manually controlled from either end of the 
stretch of track over the traffic control circuits, 
or may be automatically controlled; and Figs. 4d. 
and 4b, when placed side by side with Fig. 4d. 
on the left, constitute a diagrammatic view 
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showing a modified form of the apparatus o 
Figs. 3a and 3b for energizing a switch lock. Con 
trol relay from one end or the other of the 
stretch of track by code controlled means. . . . 

Similar reference characters refer to similar 
parts in each of the views. 
In each of the views, contacts operated by the 

various relays or other devices are identified by 
numbers, such numbers having distinguishing 
prefixes from which they are separated by a 
dash. When the contacts are shown apart from 
the relay from which they are operated. The 
prefix for each of these contact numbers com 
prises the reference character for the relay by 
which the contact is operated. For example, con 
tact 2EF-8 in the control circuit for relay 4EE 
in the central portion of Fig.' 1a is identified by 
the number 87 separated by a dash from the pre 
fix 2EF which is the reference character for re 
lay 2EF by which this contact is operated. 
In order to simplify the drawings, each track, 

comprising two parallel series of track rails, is 
represented by a single line. . . . . . . . . . 

Referring first to Figs. 1a and 1b, a stretch of 
single track railway X is shown extending be 
tween two interlocking layouts, one of which in 
cludes a switch Z, and signals 4L, and 4R, and 
the other of which includes a switch Z, and Sig 
mals 8L, and 8R. A pair of intermediate. auto 
matic signals 4 W and 42E is located between 
these two interlocking layouts. . 
Track X is divided by insulated joints 3 to form 

sections o-a, a-b, h-c, c-d, d-e and e-h. 
Each of these track sections is provided with a 
track circuit including a suitable source of cur 
rent, such as a battery 5, connected across the 
rails adjacent one end of the section, and a track 
relay, designated by the reference character TR 
with a distinguishing numerical prefix, Con 
nected across the rails adjacent the opposite end 
of the section. Relays 94TR, 4TR, 8TR and 08TR 
are of the neutral type, whereas relays. 4TR and 
42TR, are of the polarized type. . . - 
Traffic movements toward the left, as ShoWn 

in the drawings, which I shall assume is the 
westbound direction, are governed by signals 4, 
4 W and 8L, whereas traffic movements in the 
opposite or eastbound direction are governed by 
signals 8R, 42E and 4R. These signals may be 
of any suitable design, such, for example, as the 
color light type, comprising a green or proceed 
lamp G, a yellow or caution lamp Y, and a.red 
or stop lamp R, as shown in the drawings. 

Signal 4R is controlled by a neutral home relay 
4RH and by a polarized signal relay. 4EH. Relay 
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4RH is controlled by a signal lever 4W and by a 
reverse traffic repeater relay 2EF and by relay 
4TR. Relay 4EH is controlled by pole-changing 
contacts of relay 42TR, and also by relays 2EF 
and 4TR, and by a second reverse traffic repeater 
relay 42EF. 

Signal 8L is controlled similarly to signal:4E, 
by relays 8LH and 8WH which are controlled for 
Westbound traffic movements similarly to the 
manner in which relays 4RH and 4EH are con 
trolled for eastbound traffic movements. 

Signal 4L is controlled by a home relay 4LH 
and by a distant relay 4LD. Relay 4LH may be 
controlled in part by lever 4W, as shown in Fig. 1d. 
Relay 4LD may be controlled in any suitable man 
ner by traffic conditions west of signal 4L, and 
is shown controlled by a circuit:which includes: a 
contact 99 of a track relay 04TR. 

Signal 8R, is controlled similarly to signal '4L 
by relays 8RH and 8R.D. which may be controlled 
similarly to relaySEALH and 4D respectively. 

Each of the "Signal levers has a normal posi 
stion: n, a reverse position f to the left, as shown 
in the drawings, for controlling westbound sig 
trials canic a reverse position: r to the right for 
controlling eastbound signals. 
Signal 4 W is controlled by relay 4iTR. and by 

va; normal traffic repeater relay: 4WF. Signal 2E 
is controlled similarly to signal 4 W by relay 
&42TR and by reverse traffic repeater relay 42EF. 

iA traffic lever 2W is provided in an interlock 
sing machine for the interlocking layout at the 
west end of the stretch of track X, and a second 
traffic-lever 6W is provided in a second interlock 
ing machine for the interlocking layout at the 
-east end of the Stretch of track X. Each of the 
traffic levers 2W and '6W has a normal position n. 
and a reverse position r and also a normal lock 
position-ac-and a 'reverse lock position y. 

Signal ever 8V is mechanically interlocked 
-with traffic lever 6W in the interlocking machine 
for the east end of the stretch of track X, which 
I shall refer to hereinafter as the east interlock 
'ing-machine, so that lever 6W. must be in the nor 
malposition n before lever'8W can be moved to 
its reverse position f for clearing signal 8L, and 

* lever 6W-must remain in its position in while lever 
8Wis in its position f. Signal lever 4W is mechani 
cally interlocked with traffic lever 2V in the inter 
locking machine for the west end of the stretch of 
track X, which I shall refer to hereinafter as 
the West interlocking machine, so that lever 2W 
must be in its r position before lever 4W can be 
*moved to its reverse position r for clearing signal 
4R, and lever 2W-must remain in its reverse posi 
rtion r while lever 4W is in its reverse position r. 

Lever 2W is provided with an electric lock com 
prising a lock segment 3 which is mechanically 
operated by lever 2W and a lock magnet 2K which 
controls" a locking dog A. When magnet 2K is 
-deenergized, locking dog 4 engages a projec 
tion 5 on segment if 3 if lever 2V is moved from 
its normal position in to its normal lock position 3 
or from its reverse position r to its reverse lock 
position y, thus preventing movement of lever 2V 
from either of its extreme positions to the other 
unless magnet 2K is energized. Lever 6V is pro 
vided with an electric lock which is similar to the 
electric lock just described for lever 2W. 
A latch contact 18, operated in conjunction 

with each of the traffic levers 2W and 6W, is nor 
mally - open but becomes closed when the lever 
latch for its lever is operated preparatory to 
moving its lever from one of the extreme positions 
to the other. 
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Each of the traffic and signal levers operates 

a plurality of contacts, and the reference char 
acter placed beside each of these contacts in 
dicates the position or positions of its lever in 
Which the contact is closed. Contact 02 of 
lever 4W, for example, is closed only when lever 
4W is in its r position, as indicated by reference 
character r adjacent contact 02, and contact 26 
of lever 4W is closed only when lever 4W is in its f 
position or its n position or at any point between 
...these two positions, as indicated by reference 
character fin adjacent contact. 26. 
An eastbound route locking relay 4ES is con 

trolled by lever 4W and by a normal traffic re 
peater relay:2WFSo that relay 4ES is deemergized 
when lever 4W is moved to its r position while 
relay 2WF is deemergized. A westbound route 
locking relay 8WS for the interlocking at the 
opposite end of the stretch is controlled for west 
bound traffic movements similarly to the manner 
in which relay 4ES is controlled for eastbound 
traffic movementS. 

: A reverse stick relay 2RP, of the slow release 
a type, has a pick-up circuit controlled by a re 
verse contact of lever .2W, and has a Stick circuit 

- controlled by a back contact of a normal stick 
relay 2NP. Relay 2NP has a pick-up and a stick 
circuit, both of which are controlled by reverse 
traffic repeater relay 2EF, and the pick-up cir 
cuit is also controlled by a normal contact of 
lever 2W and by a front contact of relay, 2RP. A 
Second normal stick relay 2NPS has a pick-up cir 
cuit controlled by a normal contact of a polar 
stick traffic relay 2F, and has a stick circuit con 
trolled by a back contact of relay 2NP. 
A normal stick relay 6NP, of the slow release 

type, for the interlocking at the opposite end of 
the stretch, has a pick-up circuit controlled by a 
normal contact of lever 6W, and has a stick circuit 
controlled by a back contact of reverse stick relay 
6RP. Relay 6RP has a pick-up and a stick cir 
cuit, both of which are controlled by a normal 
traffic repeater relay. 6WF, and the pick-up cir 
cuit is also controlled by relay 6NP. and by a re 
verse contact of lever 6W. A second reverse Stick 
relay 6RPS has a pick-up circuit controlled by a 
reverse contact of polar stick traffic relay 6F, and 
has a stick circuit controlled by a back contact 
of relay 6RP. 
Normal and reverse or westbound and east 

bound traffic lamps 2d and 2e, respectively, are 
controlled by nac and ry contacts of lever 2V in 
the interlocking for the west end of stretch of 
track X. A block lamp 25 is controlled by block 
indication or traffic lever lock relay 2BR, and by 
a reverse polar contact of relay 2F. In the inter 
locking at the east end of stretch of track X, 
westbound and eastbound traffic lamps 60 and 
6e, respectively, are controlled by mac and r2 con 
tacts, respectively, of lever 6W. Block lamp 6b 
is controlled by traffic lever lock relay 6BR and 
by a normal contact of polar stick traffic relay 6F. 
A Westbound traffic control circuit is Supplied, 

at the east interlocking, with current from a 
source having terminals 2FB and 2FN, and in 
cludes the trafic everlock relays 2BR, and 6BR 
and polar stick traffic relays 2F, 41-42F and 6F 
all in series, and also includes two control con 
ductors one of which is divided into Sections 
such as sections 54 and 57 between signals 8R and 
$4L, and the other of which is also divided into 
sections such as sections 65 and 66 between signals 
4L and 8R. The westbound traffic control circuit 
also includes a jumper wire 92 across the two 
control conductors at the west interlocking. The 
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eastbound traffic control circuit is similar to the 
Westbound traffic control circuit except that it is 
Supplied With current from a source having tel 
minals FB and fFN, at the west interlocking, and 
includes a jumper 83 across the control con 
ductors at the east interlocking. 

Traffic relays 2F, 4-42F and 6F are of the 
polar Stick type each of which has two Windings, 
such as windings 9 and of relay 2F. When 
current passes from right to left in Winding 9 
and from left to right in winding if, as shown in 
the drawings, the forces exerted by these two 
windings on the contacts of the relay are addi 
tive, so that the contacts are moved to a corre 
sponding position, whereas if current flows in 
both windings from right to left or from left to 
right, the forces exerted by the two WindingS Op 
pose each other, so that the contacts are not 
operated. 
Lock magnet 2K is controlled by second normal 

stick relay 2NPS, by traffic lever lock relay 2BR, 
... and by polar stick traffic relay 2F, and also by a 
latch contact operated in conjunction with lever 
2W. Lock magnet, 6K in the interlocking machine 
at the east end of the Stretch of track X is COil- : 
trolled similarly to lock magnet 2K in the ma 
chine at the west end of the stretch, as just 
described. 

... Each of the polar stick traffic relays controls 
a slow release normal traffic repeater relay and 
a slow release reverse traffic repeater relay desig 
nated by the reference characters WF and EF, 
respectively with corresponding numerical pre 
fixeS. 

Referring now to Figs. 2d. and 2b, the track and 
signal layout here shown is the same as in FigS. 
1a and 1b. 
The westbound traffic control circuit, instead 

of being supplied with current at the east inter 
locking machine as in Figs. la and 1b, is here 
supplied with current of normal polarity from the 
source having terminals FB and FN at the west 
interlocking. The traffic control circuit here in 
cludes a code following relay 2CD instead of 
traffic lever lock relay 2BR for the west interlock 
ing, and includes the back point of a contact of a 
code transmitting device 2CT. 
In the form of apparatus shown in FigS. 2d. and 

2b, the normal and reverse stick relays employed 
in the form of apparatus shown in Figs. 1d, and 1b 
are omitted. 
In the westbound traffic control apparatus, lock 

magnet 6K is controlled by a circuit which in 
cludes an inac contact of lever 6W and a front con 
tact of relay 6BR. Block lamp 6b is here nor-i 
mally lighted by a circuit which includes a front 
contact of relay 6BR. 
In this form of apparatus, lever SW, upon being 

moved to its r position, disconnects relay 6BR 
from the westbound traffic control circuit, and 
effects energization of a code transmitting device 
6CT which periodically closes a path through a 
jumper 37 across conductors 7 and 20 of the 
westbound traffic control circuit. This causes 
relays 2CD, 2F, 4t-42F and 6F to be periodically : 
energized by current of normal polarity. 

During the periods when the back point of con 
tact, 34 of code transmitting device 6CT is closed, 
the source of current at the West interlocking 
having terminals FB and FN is now opposed by 
the source at the east interlocking having termi 
nals 2FB and 2FN, so that relays 2CD, 2F, 4f-42F 
and 6F are deenergized. Asymmetric units 5 
and 2i are provided at the west and east ends, 
respectively, of the traffic control circuits to pre 
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vent any flow of current due to difference in po 
tential of the two sources of current at the times 
the two Sources oppose each other. 
Since relay 2F, 41-42F and 6F are of the polar 

stick type, their contacts will not be moved dur 
ing periodic energization of these relays by cur 
rent of normal polarity following previous con 
stant energization by current of normal polarity. 
Relay 2CD, however, being of the code following 
type, follows code transmitter 6CT. 

During the periods when the front point of 
the contact relay 2CD is closed, a decoding re 
lay 2FSA is energized, and during the periods 
When the back point of the contact of relay 2CD 
is closed, a second decoding relay 2BSA is en 
ergized. A resistor is connected in multiple with 
the winding of each of the relays 2FSA and 2BSA 
in order to make these relays slow in releasing 
So as to retain their front contacts closed during 
the Open periods in their control circuits while 
contact 25 of relay 2CD is being repeatedly op 
erated. 
A time element device 2TE is controlled by re 

lay 2BSA, and a traffic lock stick relay 2S is 
controlled by time element device 2TE and by 
relay 2BSA. Traffic lever lock magnet 2K is con 
trolled by front contacts of relays 2BSA and 2S, 
While lever 2W is in its normal position. Block 
lamp 2b is also controlled by relays 2S and 2BSA, 
and by relay 2BR. 
The arrangement and operation of the east 

bound traffic control circuit is similar to that 
just described for the westbound traffic control 
circuit. The eastbound traffic control circuit is 
Supplied With current from terminals 2FB and 
2FN at the east interlocking and includes a sec 
ond code following relay 6CD. A Second code 
transmitting device 2CT is here controlled by an 
nac contact of lever 2W and by a contact of re 
verse traffic repeater relay 2EF. 

Referring next to Figs. 3a and 3b, the track 
and signal layout here shown is also the same 
as in Figs. 1d, and 1b except that here a track 
switch Z is shown at an intermediate point in 
the stretch of track. Switch Z is provided with 
an electric Switch lock having a lock magnet 
WL, and the traffic control circuits of Figs. 1d. 
and 1b are here modified for controlling the elec 
tric switch lock for switch Z. A Switch lock con 
trol lever GLV is provided in the west interlock 
ing machine, and a Switch lock control lever 
2LV is provided in the east interlocking ma 

chine, for controlling the electric lock for Switch 
Z. Each of the Switch lock control levers is in 
terlocked with the signal lever for governing 
traffic movements onto its end of the stretch X 
so that, when either of the switch lock control 
levers is reversed, the signal lever controlling 
the signal for governing traffic movements onto 
the corresponding end of the stretch cannot be 
reversed. 
The westbound traffic control circuit is here 

modified to include a resistor f62 and front points 
of contacts LP-63, LP-64, LP-165 and LP-66 
of a switch repeater relay LP. The eastbound 
traffic control circuit is similarly modified to in 
clude a resistor 68 and the contacts of repeater 
relay LP. 
A lock bar 7 is rigidly secured to Switch Z. 

for engagement with a dog 9 by means of which 
the switch may be locked in its normal position, 
in which it is shown in Fig. 3a of the dra WingS. 
Dog fo is actuated by means of a manually 
operable switch lever which is designated by 
the reference character 0-12V, and which has 
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snormal and reverse positions designated by the 
reference: characters in and -r, respectively. 
Movement of lever 0-2V is controlled by lock 

imagnet WL, which has an armature provided 
“With a dog 3 for engagement with notches in 
a lock segment 72. The armature of magnet 
WL, also operates a back contact T6. Segment 
i2 is rigidly connected with lever 9-12V, and is 
therefore operated by lever 0-2V. 
A contact TT, operated in conjunction with 

switch Z, is normally closed, but becomes opened 
AWhen SWitch Z is reversed. 
Contacts fi5 and of 80 associated with the 

SWitchlock may be operated in any suitable man 
.ner such, for example, as by the bow T4 of a 
padlock P for switch lock ever f-2V. When 
padlock Pis removed from the switch lock lever, 
contact 75 becomes opened and contact 80 be 
cornes closed. 
When contact -75, operated by bow - 14 of pad 

-lock F, becomes opened, Switch repeater relay 
LP becomes deenergized, and its contacts 
IP-63, LP-64, LP-65 and LP-66 in the 
-traffic control circuits become opened at their 
front points, and become closed at their back 
-points for connecting a high resistance switch 
lock control relay OLR, with conductors 5 and 
65 of the west end of the traffic control circuits 
and for connecting a second high resistance 
SWitch lock control relay 2LR with the east end 
of-the traffic control circuits. 

Ef the Westbound traffic control circuits has 
previously been closed, a circuit will now be closed 
which includes resistor -62 and the winding of 
relay 2LR. The apparatus is so proportioned 
...that, when resistor 62 is connected in series 
With high resistance relay i2LR, the front con 
tacts of relays 6BR, and 2LR will be open. If 
Switch lock control lever 2W is now moved to 
its reverse position r, a circuit for traffic lever 
lock magnet 6K will be opened at a contact of 
lever 2LW, and resistor -62 will be by-passed 
by a reverse contact of lever 2LW, so that relay 
2LR will now be energized sufficiently to close 

its front contacts for effecting energization of 
Switch lock magnet WL. 
Switch lock magnet WL may also be similarly 

controlled manually, by the Switch lock control 
lever FOLV in the West interlocking machine, 
through high resistance Switch lock control re 
lay OLR, or it may be controlled automatically 
through a time element device LTER, which may, 

- for example, be a time element relay which is 
in turn controlled by a back contact of relay 
-4 ITR. 

Referring finally to Figs. 4a and 4b, the form 
of apparatus shown in Figs. 3a and 3b is here 
modified to include a normal contact of one of 
the Switch lock control levers in each of the 
itraffic control circuits instead of including a re 
Sistor 62 or f 68, and to control a code trans 
mitting device by a reverse contact of each of the 
switch lock control levers. Code transmitter 
ECT is shown thus controlled by lever 2 W. A 
code repeating relay ECTP is in turn controlled 
by code transmitter ECT as well as by lever 
f2LV. A slow pick-up relay ECTPP is controlled 
by a back contact of relay ECTP, so that when 
relay ECTP is being repeatedly energized and 
deemergized, the front contacts of relay ECTPP 
will be open. 
Switch lock control relays GLR and 2LR are 

"here of the code following type, and are con 
inected through condensers 86 with the back 
-points of the contacts of relay LP. If lever 2IV 
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8 
*is moved to its r position when relay LP is de 
energized while the westbound traffic control 
circuit is set up, relay 2LR will be energized by 
coded current for energizing slow releasing de 
coding relays FSA and BSA. Relay OLR may 
be similarly controlled by lever OLV for con 
trolling relays FSA and BSA. Electric switch 
lock magnet WL is controlled by relay BSA. 

Having described, in general, the arrangement 
and control of the apparatus shown by the ac 
companying drawings, I shall now describe, in 
detail, its operation. 
As shown by the drawings, all parts are in 

the normal condition, that is, the normal or 
Westbound traffic control circuits are arranged 
for westbound traffic movements; all signals 
except signal 4W are indicating stop; signal 
4W is indicating caution; relays. 4LH and 8RH 
are deenergized, and hence relays 4TR, and 
42TR, respectively, are energized by current of 
reverse polarity; the signal levers, traffic levers 
and Switch lock control levers are in their normal 
or 12 positions; electric locks for the traffic levers 
are deemergized; the polar stick traffic relays are 
energized by current of normal polarity; relay 
8WH is energized by current of normal polarity; 
route locking relays 4ES and 8WS, first normal 
stick relay 6NP, second normal stick relay 2NPS, 
second reverse stick relay 6RPS, normal traffic 
repeater relays 2WF, 4WF and 6WF, distant 
Signal relays 4LD and 8RD, and traffic lever lock 
relayS 2BR and 6BR in Figs. 10, 1b, 3a, 3b 4a and 
4b are energized; relays 2CD, 2FSA and 6BR 
in Figs. 2a and 2b are energized; relays LP in 
Figs. 3a, 3b, 4a and 4b are energized; relay 
ECTPP in Fig. 4b is energized; relays 4LH, 4RH, 
4EH, 8RH, 8LH, first reverse stick relays 2RP 
and 6RP, first normal stick relay 2NP, and re 
verse traffic repeater relays 2EF, 42EF and 6EF 
are deemergized; relays 2BSA, 6BSA, 6FSA, 2S 
and 6S, and code transmitters 2CT and 6CT in 
Figs. 2a and 2b are deemergized; relays for, 
2LR and LTER, and SWitch lock magnet WL 

in Figs. 3a and 4d. are deenergized; relayS FSA, 
BSA and ECTP, and code transmitter ECT in 
Figs. 4d. and 4b aredeenergized; normal or west 
bound traffic lamps 2U and 60 and block lamp 
6b are lighted; and reverse or eastbound traffic 
lamps 2e and 6e and block lamp 2b are unlighted. 
In Figs. 1a and 1b the circuit by which relay 

ATR is energized by current of reverse polarity 
passes from the positive terminal of a battery 5, 
through the back point of contact 8 of relay 
4LH, one of the rails of section b-c, winding of 
relay ATR, the other rail of Section b-c, con 
tact 4TR-7, and back point of contact 6 of 
relay 4LH back to battery 5. Relay 42TR is 
energized by a similar circuit. 
Lamp R of signal 4R is lighted by a circuit 

passing from terminal EB of a suitable source 
of lighting current, through the back point of 
contact 9 of relay 4RH, and lamp R. of signal 
AR, to terminal EN Of the Same Source of Cur 
rent. Lamps R of signals 4L, 8R, and 8L are 
lighted by circuits which are similar to the cir 
cuit just traced for lamp R, of signal 4R. 
Lamp R, of signal 42E is lighted by a circuit 

passing from terminal EB, through the back 
point of contact 23 of relay 42EF, and lamp R. 
of signal 42E to terminal EN. Lamp Y of signal 

: 4W is lighted by a circuit passing from termi 
nal EB, through the front point of contact 23 
of relay 4 WF, front point of contact 24 of relay 
ATR, contact 25 of relay 4iTR closed in the re 
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verse position, and lamp Y of signal 4W to 
terminal EN. 
Two pick-up circuits for relay 4ES are closed, 

one of which passes from terminal B of a suit 
able Source of current, through contact 26 of 
lever 4W, and the other of which passes from 
terminal B, through contact 2WF-27, and both 
of which then pass through contact 28 of relay 
4TR, and the winding of relay 4ES to terminal 
N of the same source of current. Two stick 
circuits for relay 4ES are also closed which are 
the same as the pick-up circuits just traced ex 
cept that they include contact 29 of relay 4ES 
instead of contact 28 of relay 4TR. 
One of the pick-up circuits for relay 8WS is 

closed, passing from terminal B, through Con 
tact 26 of lever 8W, contact 28 of relay 8TR, and 
winding of relay 8WS to terminal N. One of 
the stick circuits for relay 8WS is also closed, and 
is the same as the pick-up circuit just traced 
except that it includes contact 29 of relay 8WS 
instead of contact 28 of relay 8TR. 
The pick-up circuit for relay 2NPS is closed, 

passing from terminal B, through contact 30 of 
relay 2F, and the winding of relay 2NPS to 
terminal N. A stick circuit is also closed for 
relay 2NPS, passing from terminal B, through 
contact 3 of relay 2NP, contact 32 of relay 2NPS, 
and the winding of relay 2NPS to terminal N. 
Both a pick-up and a stick circuit for relay 

6NP are closed, the pick-up circuit passing from 
terminal B, through contact 33 of lever 6W, and 
the winding of relay 6NP to terminal N. The 
stick circuit for relay 6NP passes from terminal 
B, through contact 34 of relay 6RP, contact 35 
of relay 6NP, and the winding of relay 6NP to 
terminal N. 

Relay 6RPS is energized by a stick circuit, pass 
ing from terminal B, through contact 37 of relay 
6RP, contact 38 of relay 6RPS, and the winding 
of relay 6RPS to terminal N. 

Relay 8WH is energized by current of normal 
polarity in a circuit passing from terminal B, 
through the front point of contact 39 of relay 
4TR, contact 40 of relay 4WF, contact 4 of re 
lay 42TR, contact 6WF-42, winding of relay 8WH, 
and the front point of contact 43 of relay 4iTR, 
to terminal N. 
Relay 8RD is energized by its circuit which in 

cludes contact 98 of relay 08TR. Relay 4LD is 
energized by its circuit which includes contact 
99 of relay 04TR. 
Both of the normal or westbound traffic lamps 

6t) and 2D are lighted. The circuit for lamp 60 
passes from terminal EB, through contact 44 of 
lever 6W, and lamp 6t) to terminal EN. The cir 
cuit by which lamp 20 is lighted is similar to the 
circuit just traced for lamp 60. 
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Block lamp 6b is also lighted by a circuit pass 
ing from terminal EB, through contact 46 of relay 
6BR, contact 47 of relay 6F, and lamp 6b to 
terminal EN. Lamp 6b, being lighted, indicates 
to the leverman in the east interlocking plant 
that the block is unoccupied between signals 8L, 
and 4R, and that lever 6W can be moved to its r 
position. 
The Westbound traffic control circuit is closed, 

passing from terminal 2FB, through the front 

6) 

65 

point of contact 6WF-49, back point of contact 
50 of relay 6RP, contact 8WS-5, winding of relay 
6BR, upper winding of relay 6F, contact 8WH-52, 

O 

conductor 54, contact 55 of relay 42TR, upper 
winding of relay 4-42F, contact 56 of relay 
4TR, conductor 57, contact 2WF-58, upper 
winding 9 of relay 2F, winding of relay 2BR, con 75 

O 
tact 4ES-60, back point of contact 6 of relay 
2NP, back point of contact 2EF-62, jumper wire 
92, front point of contact 2WF-63, back point of 
contact 64 of relay 2NP, lower winding of relay 
2F, conductor 65, lower winding of relay 4 - 42F, 
conductor 66, lower winding of relay 6F, back 
point of contact 67 of relay 6RP, and the back 
point of contact 6EF-68 to terminal 2FN. 
With relay 6F energized by current of normal 

polarity, normal or Westbound traffic repeater re 
lay 6WF is energized by a circuit passing from 
terminal B, through contact 69 of relay 6F in its 
normal or left-hand position, contact 70 of relay 
6EF, and the winding of relay 6WF to terminal 
N. Relays 2WF and 4 AWF are also energized by 
Similar circuits. 

I shall assume that, with traffic controlling ap 
paratus of the form shown in Figs. fa and b, a 
train is to move in the westbound direction over 
stretch of track X. With lever 6W in its normal 
position, the mechanical interlocking between 
levers 6W and 8V permits lever 8W to be moved 
to its f position for clearing signal 8L. 

Lever 8W, upon being moved to its f position, 
opens its contact 26, thereby deemergizing west 
bound route locking relay 8WS. With relay 8WS 
deenergized, contact 8WS-5 opens the west 
bound traffic control circuit, thereby deemergizing 
traffic lever lock relays 2BER and 6BR, and traffic 
relays 2F, 4-42F and 6F. 
Since relays 2F, 4-42F and 6F are of the 

polar stick type, their polar contacts will remain 
closed in the normal position after these relays 
become deemergized. When relay 6BR becomes 
deenergized, its contact 46 opens the circuit for 
block lamp 6b which is thereby extinguished. 
Contact 76 of relay 6BR in the circuit for lock 
magnet 6K is also now open. Block lamp 6b, on 
account of being extinguished, indicates to the 
leverman that lock magnet 6K cannot now be 
energized by closing latch contact 78 of lever 6W. 

Lever 8W, upon being moved to its f position, 
closes a circuit for energizing relay 8LH, this cir 
cuit passing from terminal B, through contact 72 
of relay 8TR, contact 6WF-73, contact 74 of lever 
8W closed in the f position, and the winding of 
relay 8LH to terminal N. With relay 8LH ener 
gized, green lamp G of Signal 8L becomes lighted 
by its circuit passing from terminal EB, through 
the front point of contact 9 of relay 8LH, front 
point of contact 8WH-20, contact 8WH-2? closed 
in the normal or left-hand position, and lamp G 
of signal 8L to terminal EN. 

If, now, a Westbound train passes signal 8L, 
deenergizing relay 8TR, relay 8LH will become 
deenergized by the opening of contact 72 of relay 
8TR. With relay 8LH thus deemergized, red lamp 
R of signal 8L, is again lighted by its circuit pre 
viously described. With relay 8TR, deemergized, 
its contact 28 is open in the pick-up circuits for 
relay 8WS, and therefore relay 8WS cannot again 
become energized until the train has vacated sec 
tion d-e. - 

The train, upon entering Section c-d, deener 
gizes relay 42TR which then permits its contact 
4 to open the circuit for relay 8WH. With relay 
42TR deemergized, contact 55 opens the west 
bound traffic control circuit at another point, 
this circuit having been previously opened at con 
tact 8WS-5. When relay 8WH becomes deener 
gized, this relay, at its contact 8WH-52, opens the 
westbound traffic control circuit at a third point. 
Relay 6BR, therefore remains deenergized while 
the train is progressing in the westbound direc 
tion over the stretch of track X. 
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When the train leaves section d-e, relay '8WS: 
can again become energized by its pick-up circuit 
previously traced, as Soon as the leverman re 
stores lever 8W to its n position. 
When the train enters section b-c, deemergiz 

ing relay 4iTR, contact. 24 of relay 4iTR opens, 
at its front point, the circuit for lamp Y of signal 
4 W, thereby extinguishing lamp Y, and contact 
24 then closes, at its back point a circuit for lamp 
R of signal 4W, this circuit passing from termi 
nal EB through the front point of contact 23 of 
relay WF, back point of contact 24 of relay 
4iTR, and lamp R of signal 4 W to terminal EN. 
When relay 4iTR becomes deemergized, its con 
tact 56. opens the Westbound traffic control circuit 
at a fourth point. 

If the leverman at the west interlocking moves 
lever 4W to its f position, thereby energizing relay 
4LH by its circuit, which includes contact 200 of 
lever 4W and contact 20 of relay 4TR, while relay 
4LD is energizerd, lamp G of signal 4L will be 
lighted by its circuit passing from terminal EB, 
through the front point of contact 9 of relay 
4LH, front point of contact 22- of relay 4LD, and 
lamp G. of signal 4L to terminal EN. When the 
Westbound train now enters section d-b, deener 
gizing relay 4TR, relay 4L.H. will again become 
deenergized, causing lamp G to be extinguished 
and lamp R of this signal to again be lighted by 
its circuit previously described. 
When relay 4TR becomes deemergized, contact 

28 opens the pick-up circuits for relay. 4ES, but 
this relay remains energized by its stick circuits 
previously described. 

If the leverman at the east interlocking has re 
turned lever 8V to its n position, relay 8WS will 
be energized and contact 8WS-5 will therefore 
be closed in the Westbound traffic control circuit. 
When the train leaves section c-d, relay 8WH 

becomes energized by current of reverse polarity 
in a circuit. Which is the Same as the circuit pre 
viously traced for this relay except that it in 
cludes the back points instead of the front points 
of coutract 39 and 43 of relay 4-TR. Contact 
8WH-52 is therefore also again closed in the West 
bound-traffic control circuit, and with relay 42TR, 
energized, contact. 55. Of this relay is also - closed 
in the Westbound traffic control circuit. 
When the train now leaves section b-c per 

mitting relay. 4TR to again become energized, 
contact 56 of this relay completes the westbound 
traffic control circuit, so that traffic leverlock re 
lay 6BR again becomes energized, and block lamp. 
6b again becomes lighted, by its circuit previously 
traced, and indicates to the leverman at the east 
interlocking that the block is clear and that lever 
6V can now be moved to its r position if desired. 

It follows that from the time the leverman at 
the east interlocking moves lever 8W to its fposi 
tion for clearing signal 8L until the Westbound 
train leaves Section b-c and lever 8W is restored 
to its 12 position, the westbound traffic control cir 
cuit is open causing relay 6BR to be deemergized 
and block lamp. 6b to be extinguished, and pre 
venting lock magnet 6K from being energized by 
closing latch contact 78 of ever 6W. 

I shall now a SSume that, after the westbound 
train has left section d-b and all parts of the 
apparatus are again in their normal condition, it 
is desired to arrange for a traffic movement in the 
reverse or eastbound direction. The leverman at 
the east interlocking will therefore close latch 
contact 78 of lever 6V preparatory to moving lever 
6W to its r position. Lock magnet. 6K will now. 
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B, through contact 75 of relay 6RPS, contact, St 
of relay 6BR, contact 7 of relay 6F, the winding 
of lock magnet. 6K, and latchi contact. 78.to; termi 
nal N. Lock magnet. 6K, upon becoming ener 
gized, lifts its dog 4 out of engagement with por: c 
tion 5 of lock segment 3, so that the leverman: 
can now move lever 6V to its r position. 
When lever 6V. is moved to its r position, its: 

contact. 33 opens the pick-up circuit for relay 
6NP, but this relay remains energized: by its stick 
circuit previously traced. Also, contact 64 of 
lever 6W opens the circuit for Westbound: traffic. 
lamp 6t, thereby extinguishing this lamp. When 
lever 6W reaches its reverse lock. position. J, its: 
contact. 45 closes a circuit for lighting reverse: or 
eastbound traffic. lamp. 6e, this circuit, passing, 
from terminal EB through contact 45.of lever, 6W, 
and lamp 6e, to terminal. EN. When lever G.W. 
reaches.itS. r. position; a pick-up: circuit is closed 

, for energizing relay 6RP, this circuit passing from: 
terminal. B; through contact. 6WE-79, contact 80: 
of relay 6NP, contact 8 of lever 6W, and the 
winding of relay 6RP to terminal N. 

Relay, 6RP, upon becoming; energized by its 
pick-up circuit, completes its stick circuit passing: 
from terminal B, through contact. 6WF-79, con 
tact, 82; of relay 6RP, and the winding of relay. 
6RP to terminal. N. Relay, 6RP, upon becoming 
energized, opens: its contact, 37 in the stick, cir 
cuit for relay. 6RPS, causing. relay: 6RPS to be 
deenergized. Relay 6RPS will remain deener 
gized until relay: 6F closes its contact 36 in the 
reverse position. 
With relay, 6RPS: deenergized its contact. 75 is 

open in the circuit for lock magnet 6K, and 
therefore lever G.W. cannot be returned to its 12, 
position immediately after being moved to its; r 
position. 
Relay 6RP, upon becoming energized, also 

opens its contact 34 in the Stick circuit for relay. 
6NP, thereby deenergizing relay: 6NP. Relay 6NP, 
on account of being of the slow releasing type, 
retains its front contacts: closed for a brief period 
of time after itS. Stick circuit is opened. 
With relay, 6RP energized, relays. 6F, 41-42F 

and .2F become energized by current of reverse 
polarity passing from terminal 2FB, through the 
front point of contact 67 of relay 6RP, lower 
winding of relay. 6F, conductor. 66, lower. Winding 
of relay 4-42F, conductor. 65, lower winding i. 
of relay. 2F, backpoint of contact 64; of relay, 2NP, 
front point of contact 2WF-63, jumper 92, back 
point of contact 2EF-62, back point of contact 6 
of relay, 2NP, contact. 4ES-60; winding of relay. 
2BR, upper winding 9. Of relay. 2F, contact 
2WF-58, conductor 5, contact 56. of relay 4 TR, 
upper winding of relays il-2F, contact 55 of re 
lay 42TR, conductor 54, contact.8WH-52, upper 
winding of relay 6F, winding of relay 6BR, con 
tact 8WS-5, and the front point of contact 50 
of relay 6RP to terminal 2FN. The polar stick 
traffic relays, upon becoming energized by current 
of reverse polarity, will move their polar contacts. 
to the reverse or right-hand position as shown 
in the drawings. 
Contact: 77, of relay 6F is therefore now opened 

in the circuit, for lock magnet 6K. Contact 47 of 
relay: 6F is also opened, causing block lamp 6 b 
to be; extinguished. With contact 69 of relay 6F 
also open initS. normal position, relay GWF will 
be deenergized. Relays 2WF and 4WF are sim 
ilarly deemergized. With contact. 36 of relay. 6F 
closed; relay 6RPS will become energized by its 

be energized by its circuit passing from terminal 7 pick-up circuit passing from terminal B, through 
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contact 36 of relay 6F, and the winding of relay 
6RPS to terminal N. 
With contact 69 of relay 6F in its reverse or 

right-hand position, as shown in the drawing, 
reverse or Westbound traffic repeater relay 6EF 
will be energized by a circuit passing from ter 
minal B, through contact 69 closed in the reverse 
position, contact 7 of relay 6WF, and the Wind 
ing of relay 6EF to terminal N. It will be noted 
that relay 6WF is of the slow releasing type, SO 
that its contact will not become closed until 
after contact 69 of relay 6F has become closed in 
its reverse position. Relays 2EF and 42EF will 
also be energized by circuits which are similar 
to the circuit just traced for relay 6EF. When 
relay 6WF becomes deenergized, its contact 
GWF-79 opens the pick-up and stick circuits for 
relay 6RP, causing relay 6RP to become deen 
ergized. 
With relays 6RP and 6WF deenergized, and with 

relay 6EF energized, the east end of the east 
bound traffic control circuit is now completed 
through a jumper 83. 
When relay 6WF becomes deenergized, its con 

tact 6WF-42 opens the circuit previously traced 
for relay 8WH, causing this relay to become de 
energized. With relay 8WH deemergized, its con 
tact 8WH-52 is now open in the traffic control 
circuit, but contact 6EF-53 is now closed around 
contact 8WH-52. 
With relays 2EF and 42EF energized, relay 4EH 

becomes energized by current of normal polarity 
passing from terminal B, through the front point 
of contact 84 of relay 42TR, contact 85 of relay 
42EF, contact 86 of relay 4 ITR, contact 2EF-87, 
the winding of relay 4EH, and front point of 
contact 88 of relay 42TR to terminal N. 
With relay 2WF now deenergized, its contact 

2WF-58 is open in the traffic control circuit, but 
with relay 4EH now energized, contact 4EH-59 
is closed around contact 2WF-58. 
With relay 6WF deenergized, its contact 6WF 

T3 is now open in the circuit previously traced 
for relay 8LH. 
With relay 6EF energized, a second pick-up 

circuit is closed for relay 8WS which is the same 
as the pick-up circuit previously traced for this 
relay except that it includes contact 6EF-27 in 
stead of contact 26 of lever 8V. 
With relay 4 fWF now deenergized, yellow lamp 

Y of signal 4 W is extinguished, and red lamp R. 
of this signal is now lighted by a circuit similar 
to the circuit previously described for red lamp 
R, of signal 42E. With relay 42EF energized, red 
lamp R of signal 42E is extinguished, and yellow 
lamp Y of this signal is lighted by a circuit which 
is similar to the circuit previously traced for 
yellow lamp Y of signal 4W. 
With relay 2F energized by current of reverse 

polarity, the pick-up circuit for relay 2NPS is 
open at contact 30 of relay 2F. Relay 2NPS, 
however, is still energized by its stick circuit 
previously traced. 
With the contacts of relay 2F closed in their 

reverse position, block lamp 2b is now lighted by 
a circuit passing from terminal EB, through con 
tact 46 of relay 2BR, contact 48 of relay 2F, and 
block lamp 2b to terminal EN. The lighting of 
block lamp 2b indicates to the leverman at the 
west interlocking plant that lever 2W can now be 
moved to its reverse position r. 
With relay 2EF energized and relay 2WF de 

energized, the portion of the westbound traffic 
control circuit which includes jumper 92 is now 
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14 
open at the backpoint of contact 2EF-62 and at 
the front point of contact 2WF-63. 
The eastbound traffic control circuit is there 

fore now completed for energizing the polar stick 
traffic relays by current of reverse polarity, this 
circuit passing from terminal FB, through the 
front point of contact 2EF-62, back point of con 
tact 6 of relay 2NP, contact 4ES-60, winding 
of relay 2BR, upper winding 9 of relay 2F, con 
tact 4EH-59, conductor 57, contact 56 of relay 
4iTR, upper winding of relay 41-42F, contact 
55 of relay 42TR, conductor 54, contact 6EF-53, 
upper winding of relay 6F, Winding of relay 6BR, 
contact 8WS-5?, back point of contact 50 of relay 
6RP, back point of contact 6WF-49, jumper 83, 
front point of contact 6EF-68, back point of con 
tact 67 of relay 6RP, lower winding of relay 6F, 
conductor 66, lower winding of relay 4-42F, 
conductor 65, lower winding fl of relay 2F, back 
point of contact 64 of relay 2NP, and the back 
point of contact 2WF-63 to terminal IFN. 
The leverman at the West interlocking plant 

will now manipulate lever 2W for closing its latch 
contact 78, thereby completing the circuit for 
energizing lock magnet 2K, this circuit passing 
from terminal B, through contact 89 of relay 
2NPS, contact 90 of relay 2BR, contact 9 of re 
lay 2F, winding of magnet 2K, and latch contact 
78 of lever 2W to terminal N. Lever 2W, upon 
being moved to its r position, opens its contact 
95 in the pick-up circuit for relay 2NP, and opens 
its contact 44 in the circuit for lamp 20, thereby 
extinguishing lamp 20. 

Lever 2W, upon reaching its reverse lock posi 
tion, completes a circuit for energizing traffic. 
lamp 2e, this circuit passing from terminal EB, 
through contact 45 of lever 2W, and lamp 2e to 
terminal EN. 
When lever 2V reaches its r position, relay 

2RP becomes energized by its pick-up circuit 
passing from terminal B, through contact 97 of 
lever 2W, and the winding of relay 2RP to termi 
nal N. Relay 2RP, upon becoming energized, 
completes its stick circuit passing from terminal 

, B, through contact 98 of relay 2NP, contact 99 
of relay 2RP, and the winding of relay 2RP to 
terminal N. 
With lever 2W in its r position, the mechanical 

interlocking between lever 2W and lever 4V per 
mits lever 4W to now be moved to its r position 
for clearing signal 4R for an eastbound traffic 
movement. With lever 4W in its r position, relay 
4RH becomes energized by its circuit passing 
from terminal B, through contact 00 of relay 
4TR, contact 2EF-0 t, contact 02 of lever 4V, 
and the winding of relay 4RH to terminal N. . 
In FigS. 2d. and 2b, normal or Westbound traffic. 

lamps 2D and 6v are lighted as in Figs. 1d, and 
1b. Block lamp 6b is here lighted by a circuit 
passing from terminal EB, through only contact 
6BR-03 and lamp 6b to terminal EN. 
The westbound traffic control circuit is here 

energized from the west interlocking instead of 
from the east interlocking as in Figs. 1d, and 1b. 
The Westbound traffic control circuit which is 
closed in Figs. 2a and 2b passes from terminal 
FB, through asymmetric unit i, contact 84. 

of lever 2W, winding of code following relay 20D, 
back point of contact 05 of code transmitter 
2CT, conductor 06, contact 4ES-07, upper 
winding of relay 2F, contact 2WF-08, conductor 

0, contact of relay 4 TR, upper winding of 
relay 4-42F, contact 2 of relay 42TR, con 
ductor 3, contact 8WH-4, upper winding of 
relay 6F, contact 8WS- 6, conductor 7, con 
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tact. 8 of lever 6V, winding of relay 6BR con 
tact f f 9 of ever, 6V, conductor 20, lower wind 
ing of relay 6F, conductor 24, lower. Winding of 
relays 4-42F, conductor 22, lower. winding of 
relay 2F, conductor 23, and contact. 2A of lever 
2W to terminal FN. 
With relay 2CD. constantly energized, decod 

ing relay 2FSA is constantly energized by its cir 
cuit. through the front point of contact 25 of 

C 

16. 
terlocking. Relay 2CD, therefore, is periodically. 
energized following code transmitting device; 6GT. 
With relay 2CD. following code transmitter 

6CT, relay 2FSA is periodically, energized by its: 
circuit passing from terminal B, through the 
front point of contact. 25, of relay 2CD, and the 
winding of relay. 2FSA in multiple with a resistor 
(39 to terminal N. Each time contact 25 of 
relay. 2CD closes at its back point, a circuit is 

relay. 2CD, and therefore its contact. 43 is closed; it completed for energizing relay. 2BSA, this circuit. 
but since contact 25 of relay 20D remains open 
at its back point relay 2BSA does not become 
energized. 

If shall assurne that, with the form of apparatus. 
shown in . Figs. 26 and 2b, an eastbound trafic 
movement is to be made. With lamp Gb lighted, 
the leverman in the east interlocking knows that 
the block is: unoccupied and that lever 6W. can be 
moved to its r position. He, therefore, closes - 
lateh contact 78 of lever 6W, thus completing a 
circuit for energizing lock magnet. 6K, this cir 
cuit passing from terminal B, through the back 
point of contact 6S-26, contact 6TE-2, con 
tact 6BR-28, contact 29 of lever GW, lock mag 
net 6K, and latch contact 78 of lever 6W to ter 
minal N. Magnet 6K, upon becoming energized, 
lifts its dog 4 out of engagement with projection 
5 of lock segment f3, and the leverman then 
moves lever 6W to its riposition. 

ever 6W, upon being moved away from its 
normal lock position, opens its contact 29 in 
the normal lock circuit just traced for magnet 
6K, and opens its contact 44 in the circuit previ 
ously described for Westbound traffic lamp 62.), 
causing lamp 6 up to be extinguished. Also, when 
lever 6W is moved from its normal lock position ac, 
its contacts 8 and f 9 open the circuit for 
relay 6BR, causing relay 6BR to become deener 
gized. 

Lever 6W, upon reaching its reverse lock posi 
tion g, closes its contact 59 in the reverse lock 
circuit for magnet 6K, and closes its contact 45 
in a circuit passing from terminal EB, through 
contact 45 of lever 6W and lamp 6e to terminal 
EN for lighting eastbound traffic lamp 6e. When 
lever 6W reaches its y position, a circuit is coin 
pleted for energizing code transmitter 6CT, this 
circuit passing.from terminal B, through contact 
30 of lever 6W, contact 6WF-3, and the wind 
ing of code transmitter GCT to terminal N. At 
the same time, the east end of the eastbound 
traffic control circuit is connected through con 
tacts 32 and 33 of lever 6W. With terminals 2FB 
and 2FN, respectively. 
With code transmitter 6CT energized, its con 

tact 34 is repeatedly closing alternately at its 
front and back points. During the periods, when 
Contact 34 of code transmitter 6CT is closed at 
its front point, a path is completed from con 
ductor , through the front point of contact 
34 of code transmitter 6CT, jumper 37, and 
contact 6WF-38, to conductor A20. During the 
periods when contact 34 of code transmitter 6CT 
is closed at its front point, code following relay 
2CD is energized by a circuit which is the same 
as the Westbound traffic control circuit previously 
traced except that it includes the path, just de 
Scribed from conductor to conductor 2) 
through jumper 37 instead of the path through 
the winding of relay 6BR. 
When contact 34 of code transmitter SCT is 

closed at its back point, current ceases to flow 
through relay 2CD because. at that time the 
Source of current at the west interlocking is 
Opposed by the Source of current at the east in 

passing from terminal B, through the backpoint 
of contact 25 of relay 2CD; and the front point 
of contact 40 of relay 2FSA and the winding of 
relay: 2BSA in multiples with a resistor 4 to . 

l35 terminal N. 
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With relay 2BSA energized, times element de 
vice-2TE becomes-energized by its circuit passing: 
from terminal B; through contact 42 of relay. 
2BSA, contact 43 of relay 2S, and the control 

' element of device 2TE to terminal N. 
Time element device-2TE, upon the lapse of a 

measured period of time, closes its contact 44, 
thereby completing a pick-up circuit for relay. 
2S, passing from terminal B; through contact 44 
of time element device-2TE, and the Winding of 
reiay 2S to terminal N. Relay 2S, upon becom 
ing energized by its pick-up circuit, completes. 
its own stick circuit passing from terminal B, 
through contact 45 of relay 2BSA, contact 46. 
of relay 2S, and the winding of relay: 2S to ster 
minal N. Relay. 2S, upon becoming energized, 
opens the circuit traced for time element device 
2TE, causing time element device 2TE. to become 
deenergized. 
With relays 2S and 2BSA energized, a circuit 

is completed for lighting block lamp 2b, this cir 
cuit passing from terminal EB, through contact 
2S-50, contact 2BSA-5?, and lamp 2b, to termi 
nai EN. The lighting of lamp-2b indicates to the 
leverman in the west interlocking plant that he 
can now reverse lever 2W, and that the block is 
unoccupied. He, therefore, manipulates lever 2W 
for closing its latch contact 78, thereby complet 
ing a circuit for energizing magnet 2K, this cir 
Cuit paSSing from terminal B, through the front 
point of contact. 2S-4, contact 2BSA-48; con 
tact 49 of lever 2W, winding of magnet 2K, and 
latch contact 78 of lever: 2W to terminal.N. 

Lever 2W, upon being moved away from its nor 
mal lock position ac, opens the circuit just traced 
for energizing magnet 2K, and also the circuit 
for traffic lamp 22d, causing this lamp to be extin 
guished. At the same time, the source of energy 
for the Westboundtraffic control circuit is discon 
nected at contacts 04 and 24 of lever 2V. Relay 
2CD therefore becomes deenergized, causing re 
lay 2FSA to be deenergized, which causes relays 
2BSA and 2S in Succession to also be deenergized. 
When lever 2W reaches its reverse lock position 

2), its contact f8, becomes closed in a second cir 
cuit for magnet 2K, and its contact. 45 becomes 
closed in a circuit for lighting eastbound traffic 
lamp 2e. At the same time relay 2BR is connect 
ed through contacts 53 and 54 of lever. 2V 
acroSS conductors 6 and 23. at the west, end of 
the eastbound traffic control circuit. 

RelayS. 2BR, 2F, -42F, and 6F are therefore 
energized by current of reversepolarity, during. 
the intervals. When contact. 34, of code transmit 
ter 6CT is closed at its back point in the east 
bound traffic control circuit passing from termi 
nal 2FB, through asymmetric unit 2i, contact 32 
of lever 6V, winding of relay 6CD, back point of 
contact 34 of code transmitter. 6OT, conductor 

7, contact 8WS-16, upper winding of relay 6F, 
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contact 8WH- f4, conductor f3, contact 2 of 
relay 42TR, upper winding of relay 41-42F, con 
tact of relay 4TR, conductor C, contact 
2WF-08, upper winding of relay 2F, contact 
4ES-01, conductor 96, contact 53 of lever 2W, 
winding of relay 2BR, contact 54 of lever 2W, 
conductor 23, lower winding of relay 2F, con 
ductor 22, lower winding of relay 4-42F, con 
ductor 2, lower winding of relay 6F, conduc 
tor f 20, and contact 33 of lever 6W, to terminal 
2FN. 

Relays 2F, 4-42F and 6F, upon thus being 
energized by current of reverse polarity, move 
their polar contacts to the reverse position, there 
by deenergizing normal traffic repeater relays 
2WF, SWF and 4WF, and energizing reverse 
traffic repeater relays 2EF, 6EF and 42EF. With 
relay 6WF deenergized, code transmitter 6CT 
becomes deemergized, so that its contact 34 re 
mains constantly closed as its back point. 
Contact 2WF-8 in the traffic control circuit 

is now open, but contact 4EH-09 is closed around 
this contact, as previously described for contacts 
2WF-58 and 4EH-59 in Figs. 1d and 1b. Similar 
ly, contact 8WH-4 in the traffic control circuit 
is now open, but contact 6EF-5 is closed around 
this contact. 
With relay 2BR energized, block lamp 2b is 

now energized by a circuit passing from termi 
nal EB, through contact; 2BR-52, and lamp 2b :}; 
to terminal EN. 
In FigS. 3d and 3b, a normal or Westbound traf 

fic control circuit is closed, and includes the parts 
of the normal traffic control circuit traced in 
Figs. 1d, and 1b, and in addition to the normal 
traffic control circuit of Figs. 1a and 1b, the nor 
mal traffic control circuit of Figs. 3a and 3b in 
cludes a resistor 62 and front points of contacts 
LP-f63, LP-64, LP-65 and LP-66. The east 
bound traffic control circuit in Figs. 3a and 3b 
differs similarly from the eastbound traffic con 
trol circuit of FigS. 1a and 1b by including a re 
Sistor 68 and the front points of the contacts 
of relay LP. 
The circuit by which switch repeater relay LP 

is energized passes from terminal B, through con 
tact 75 Operated by bow 74 of padlock P, con 
tact 6 of switch lock magnet WL, contact fill 
operated in conjunction with switch Z, contact 
78 of time element device LTER, and the wind 

ing of relay EP to terminal N. 
I shall assume that, with apparats of the form 

shown in Figs. 3a, and 3b, and with the normal 
or Westbound traffic control circuit closed as 
shown, a train is to move off of siding D onto 
track X over Switch Z, in its reverse position. A 
trainman will remove bow 74 of padlock P from 
the electric switch lock for switch Z, thereby 
opening contact 75 and closing contact 80, 
both of which are operated by bow T4 of pad 
lock P. 
With contact 75 thus opened, relay LP be 

comes deenergized, and completes a circuit pass 
ing from terminal 2FB, through resistor 62, front 
point of contact 6WF-49, back point of contact 50 
of relay 6RP, contact 8WS-5?, winding of relay 
6BR, upper winding of relay 6F, contact 8WH-52, 
conductor 54, contact 55 of relay 42TR, upper 
Winding of relay 4-42F, contact 56 of relay 
4TR, back point of contact LP-63, winding of 
relay 2LR, back point of contact LP-66, lower 
winding of relay 4-42F, conductor 66, lower wind 
ing of relay 6F, back point of contact 67 of relay 
6RP, and the back point of contact 6EF-68 to 
terminal 2FN. 
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The apparatus is so proportioned that, with re 

sistor 62 in Series with the high resistance of re 
lay 2LR, relay 6BR will release its front contacts 
and relay 2LR will not pick up its front contacts. 
With relay 6BR, thus deemergized, block lamp 6b 
will be extinguished. 
The leverman in the east interlocking will 

therefore now reverse lever 2LV, thereby closing 
contact 67 for by-passing resistor 62. With re 
sistor 62 by-passed, relays 2LR and 6BR will 
both be sufficiently energized to close their front 
contacts, by a circuit which is the same as the 
circuit previously traced for relay 2LR except 
that it includes contact 67 of ever 2LW instead 
of resistor 62. With relay 2LR, thus energized, 
a circuit will be completed for energizing switch 
lock magnet WL, this circuit passing from ter 
minal B, through contact 79 of relay 2LR, con 
tact 80 operated by padlock P, and lock magnet 
WL to terminal N. 
With switch lock magnet WT, thus energized, it 

will lift dog 73 out of engagement with lock seg 
ment 2, thereby permitting lever 9-2W to be 
moved to its r position for unlocking Switch Z, by 
removing dog 70 from engagement with lock rod 

. 
Through the mechanical interlocking of levers 

6W, 8W and f2LV, lever 8V will be locked in its in 
position by movement of lever 2LW to its r posi 
tion while lever 6W is in its n position. 

I shall next assume that the stretch of track X, 
as shown, is again unoccupied, and that the nor 
mal traffic control circuit is again closed for a 
westbound traffic movement. I shall assume fur 
ther that the leverman in the east interlocking 
clears signal 8L, and that a westbol ind train pro 
ceeds over track X through sections d-e and 
c-d and then stops on section b-c in advance of 
switch Z, to enter siding D, and that a trainman 
then removes padlock P. from the electric switch 
lock for Switch Z. 
With relay 4f TR, deenergized by the train on 

section b-c, time element relay LTER will be 
energized by a circuit passing from terminal B, 

5 through contact 4 TR-8, and the winding of 
relay LTER, to terminal N. Upon the lapse of a 
measured period of time, relay LTER will close 
its front contact 82, thereby completing a circuit 
for energizing switch lock magnet WL, this circuit 
passing from terminal B, through contact 82 of 
relay LTER, contact f80 operated by bow T4 of 
padlock P when the trainman removes padlock P 
from the switch lock, and the winding of Switch 
lock magnet WL to terminal N, thereby permit 
ting lever fo-2W to be reversed for unlocking 
Switch Z. 

I shall next assume that the stretch of track X 
is again unoccupied, and that the apparatus is 
again in its normal condition with the Westbound 
traffic control circuit closed. I shall assume fur 
ther that the leverman then reverses lever 6V 
for closing the reverse or eastbound traffic control 
circuit. At the time the leverman closes latch 
contact 78 for energizing magnet 6K, the circuit 
for magnet 6K is the same as that previously 
traced in Figs. 1d, and 1b except that it includes, 
in addition, contact 83 of lever 2LW. 
When lever 6W reaches its r position, a pick-up 

circuit is closed for relay 6RP which is the same 
as the pick-up circuit previously traced in Figs. 
1a and 1b except that it includes, in addition, con 
tact 84 of lever 2LW. With relay 6RP energized, 
current of reverse polarity is Supplied through 
the front points of contacts 50 and 67 of relay 
6RP to a circuit, which is the same as the circuit 
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previously traced through the front points of these 
contacts in Figs. 1d, and b except that it includes, 
in addition front points of contacts of relay T.P. 
With relay 2F now energized by current of re 

verse polarity, block lamp 2 b will be lighted, and 
contact S of relay 2F will be closed in a circuit 
for energizing lock magnet 2E which is the same 
as the circuit for lock magnet 2K previously traced 
in connection with Figs. 1a and lb except that it 
includes contact 83 of lever CLW in addition. 
When the leverman at the West interlocking 

plant now reverses lever 2V, the eastbound traffic 
control circuit will be completed similarly to the 
manner described in Figs. a. and 1b. With the 
eastbound traffic control circuit closed, if a train 
is to move off of siding D onto track X, the lever 
man at the West interlocking plant will effect 
energization of relay OIR, by moving lever foLV 
to its r position, similarly to the manner described 
for energizing relay 2LR when the westbound 
traffic control circuit was closed. 
In Figs. 4d. and 4b, the normal or westbound 

traffic control circuit is closed, and is the same 
as described for FigS. 3d and 3b except that it in 
cludes a contact, 85 of lever 2LW instead of re 
sistor S2. The circuit for switch repeater relay 
LP is the same as in Figs, 3d and 3b. 

shall assume that, with apparatus of the form 
shown in Figs. 4d. and 4b, and With the normal 
traffic control circuit closed a train is to move 
from siding D onto track X. A train man will, 
therefore, remove bow 4 of padlock P from the 
electric switch lock of switch Z, causing relay LP 
to be deemergized as previously described. 
A circuit will therefore be completed for relay 
2LR which is the same as the circuit previously 
traced for relay 2LR in Figs. 3a and 3b except 
that it includes contact 85 of ever 2LW in 
Stead of resistor 62, and includes a condenser 
f86 in series with the winding of relay 2I.R. 
With condenser 86 in the circuit, constant di 
rect current will not flow for energizing relay 
6BR which will thereupon release its front con 
tacts, and relay f2LR, will not pick up its front 
Contacts. 
With relay 6BR deemergized, block lamp 6 b 

Will be extinguished. The leverman in the east 
interlocking plant will then reverse lever 2LV. 
The circuit for energizing lock magnet SK is 

the same as previously described in Figs. 3a and 
3b except that it includes, in addition, contact 
| 90 of relay ECTPP. 
Tever 2IV, upon leaving its n position, opens 

its contact 84 in the pick-up circuit for relay 
6RP, and opens its contact 83 in the energizing 
circuit for lock magnet 6K. At the same time, 
Contact 85 of lever 2IV is opened in the cir 
cuit previously described which includes relay 
f2LR and condenser 86. 
When lever 2IV reaches its position, its con 

tacts 67 and 87 close. Contact 87 completes 
a circuit for energizing code transmitting device 
ECT, this circuit passing from terminal B, 
through contact 87 of lever 2LV, and the wind 
ing of code transmitter ECT to terminal N. 

During the periods when code transmitter ECT 
closes its contact 88, the code repeating relay 
ECTP is energized by a circuit, passing from ter 
minal B through contact 87 of lever 2LV, relay 
88 of code transmitter ECT and the winding of 

relay ECTP to terminal N. During the periods 
when contact 89 of relay ECTP is closed at its 
back point while relay ECTP is following code 
transmitter ECT, slow pick-up relay ECTPP is 
energized by a circuit passing from terminal 2FB, 

s 

O 

s 

20 

25 

30 

40 

45 

50 

5 

60 

a 
f : 

20 
through the back point of contact 89 of relay 
ECTP, and the winding of relay ECTPP to ter 
minal 2FN. Since relay ECTPP is of the slow 
pick-up type, its contact 90 remains open while 
contact 89 of relay ECTP is periodically closing 
alternately at its front and back points. 
During the periods when contact 89 of relay 

ECTP is closed at its front point, a circuit is 
completed for energizing relay 2LR, passing 
from terminal 2FB, through the front point of 
contact 89 of relay ECTP, contact 67 of lever 
2LW, and thence by a circuit path which is the 
same as the circuit previously traced in Figs. 3a 
and 3b beyond resistor 62 except that it, in 
cludes a condenser 86 in series with the winding 
of relay 2LR. Relay 2LR, being of the code 
following type, will periodically close its contact 
93 alternately at the front and back points. 
During the periods when contact 93 of relay 
2LR is closed at its front point, relay FSA be 
comes energized by a circuit passing from ter'- 
minal B, through the back point of contact 92 
of relay OLR, front point of contact 93 of relay 
2LR, and the winding of relay FSA in multiple 
with a resistor 95 and an asymmetric unit 96 
in the high resistance direction to terminal N. 
During the periods when contact 93 of relay 
2LR is closed at its back point, relay BSA will 
then be energized by a circuit passing from ter 
minal B, through the back point of contact 92 
of relay foLR, back point of contact 93 of relay 
2LR, contact 94 of relay FSA, and the winding 
of relay BSA in multiple with a resistor 95 and 
an asymmetric unit 95 in the high resistance 
direction to terminal N. 
With relay BSA energized, a circuit is com 

pleted for energizing switch lock magnet WL, 
this circuit passing from terminal B, through. 
contact 97 of relay BSA, contact 80 operated by 
bow 74 of padlock P, and lock magnet WL to 
terminal N. Lever 9-2W can then be moved 
to its r position for unlocking switch Z, as pre 
viously described. 
I have described the operation of the appa 

ratus for a few typical train movements. In 
view of the foregoing description, it is believed 
that the operation of the apparatus for any other 
possible traffic movement can be readily followed 
by reference to the drawings. 
Although I have herein shown and described 

Only a few forms of apparatus embodying my 
invention, it is understood that various changes 
and modifications may be made therein within 
the Scope of the appended claims without depart 
ing from the spirit and scope of my invention. 

Having thus described my invention, what I 
claim is: 

1. In traffic locking apparatus for a stretch of 
railway track including a traffic lever in an in 
terlocking machine for each end of said stretch 
each having normal and reverse contacts closed 
in normal and reverse positions respectively of 
their lever, the combination comprising, a re 
verse stick relay and a normal stick relay for 
each of Said traffic levers, a second normal stick 
relay for one of said traffic levers and a second 
reverse stick relay for the second traffic lever, a 
polar stick traffic relay for each of said traffic 
levers, a pick-up and a stick circuit for the first 
normal stick relay for said first traffic lever each 
controlled by a reverse contact of the associated 
polar stick relay and said pick-up circuit also 
controlled by a normal contact of said first traf 
fic lever and by a front contact of the associated 
reverse stick relay, a pick-up circuit for the re 
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verse stick relay for said first traffic lever con 
trolled by a reverse contact of said first traffic 
lever, a stick circuit for the reverse stick relay 
for said first traffic lever controlled by a back 
contact of the first normal stick relay for Said 
first traffic lever, a pick-up circuit for said Sec 
ond normal stick relay controlled by a normal 
contact of the associated polar stick relay, a 
stick circuit for said second normal stick relay 
controlled by a back contact of the associated 
first normal stick relay, an electric lock for Said 
first traffic lever which when deemergized locks 
said first traffic lever in its normal or its reverse 
position, means controlled by a front contact of 
said second normal stick relay and by a reverse 
contact of the associated polar stick relay for 
energizing said electric lock, means controlled by 
said second traffic lever and by its associated 
polar stick traffic relay for controlling its normal 
and reverse stick relays, and means controlled 
by the first normal stick relay for said first traf 
fic lever and by the first reverse stick relay for 
said second trafic lever for controlling said polar 
stick traffic relayS. 

2. In traffic locking apparatus for a stretch of 
railway track including a traffic lever in an inter 
locking machine for each end of Said stretch each 
having normal and reverse contacts closed in 
normal and reverse positions respectively of their 
lever, the combination comprising, a reverse stick 
relay and a normal stock relay for each of Said 
traffic levers, a second normal stick relay for One 
of said traffic levers and a second reverse stick 
relay for the second traffic lever, a polar Stick 
traffic relay for each of said traffic levers, a pick 
up and a stick circuit for the first reverse stick 
relay for said second traffic lever each controlled 
by a normal contact of the associated polar Stick 
relay and the pick-up circuit also controlled by a 
reverse contact of said second traffic lever and 
by a front contact of the associated normal Stick 
relay, a pick-up circuit for the normal stick re 
lay for said second traffic lever controlled by a 
normal contact of said second traffic lever, a 
stick circuit for the normal stick relay for Said 
second traffic lever controlled by a back contact 
of the first reverse stick relay for said Second 
trafic lever, a pick-up circuit for said second re 
verse stick relay controlled by a reverse contact 
of its associated polar stick relay, a stick circuit 
for said second reverse stick relay controlled by 
a back contact of the associated first reverse 
stick relay, an electric lock for said Second traffic 
lever which When deenergized lockS Said Second 
traffic lever in its normal or its reverse position, 
means controlled by a front contact of Said Sec 
ond reverse stick relay and by a normal contact 
of the associated polar stick relay for energizing 
said electric lock, means controlled by said first 
trafic lever and by its polar stick traffic relay 
for controlling its normal and reverse stick re 
lays, and means controlled by the first normal 
stick relay for said first traffic lever and by the 
first reverse stick relay for said second traffic 
lever for controlling said polar stick traffic relayS. 

3. In traffic locking apparatus for a stretch of 
railway track including a traffic lever in an in 
terlocking machine for each end of said stretch 
each having normal and reverse contacts closed 
in normal and reverse positions respectively of 
their lever, the combination comprising, a reverse 
stick relay and a normal stick relay for each of 
said traffic levers, a polar stick traffic relay for 
each of Said traffic levers, a pick-up and a stick 
circuit for the normal stick relay for a first one of 
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22 
said traffic levers each controlled by a reverse con 
tact of the associated polar stick relay and Said 
pick-up circuit also controlled by a normal con 
tact of said first traffic lever and by a front con 
tact of the associated reverse stick relay, a pick 
up circuit for the reverse stick relay for said first 
traffic lever controlled by a reverse contact of 
said first traffic lever, a stick circuit for the re 
verse stick relay for said first traffic lever Con 
trolled by a back contact of the normal stick relay 
for said first traffic lever, an electric lock for said 
first traffic lever which when deenergized locks 
said first traffic lever in its normal or its reverse 
position, means controlled by a back contact of 
the normal stick relay for said first traffic lever 
and by a reverse contact of the associated polar 
stick relay for energizing said electric lock, means 
controlled by the second traffic lever and by its 
polar stick traffic relay for controlling its normal 
and reverse stick relays, and means controlled 
by the normal stick relay for said first traffic 
lever and by the reverse stick relay for Said Sec 
ond traffic lever for controlling said polar Stick 
traffic relayS. 

4. In traffic locking apparatus for a stretch of 
railway track including a traffic lever in an in 
terlocking machine for each end of said stretch 
each having normal and reverse contacts closed 
in normal and reverse positions respectively of 
their lever, the combination comprising, a reverse 
Stick relay and a normal Stick relay for each of 
said traffic levers, a polar stick traffic relay for 
each of said traffic levers, a pick-up and a stick 
circuit for the reverse stick relay for a second one 
of said traffic levers each controlled by a normal 
contact of the associated polar stick relay and 
the pick-up circuit also controlled by a reverse 
contact of Said second traffic lever and by a front 
contact of the associated normal stick relay, a 
pick-up circuit for the normal stick relay for 
Said Second traffic lever controlled by a normal 
contact of said second traffic lever, a stick circuit 
for the normal stick relay for said second traffic 
lever controlled by a back contact of the reverse 
stick relay for said second traffic lever, an elec 
tric lock for said second traffic lever which when 
deenergized locks said Second traffic lever in its 
normal or its reverse position, means controlled 
by a back contact of the reverse stick relay for 
said second traffic lever and by a normal contact 
of the associated polar stick relay for energizing 
said electric lock, means controlled by the first 
traffic lever and by its polar stick traffic relay for 
controlling its normal and reverse stick relays, 
and means controlled by the normal stick relay 
for said first traffic lever and by the reverse Stick 
relay for said Second traffic lever for controlling 
said polar stick traffic relays. 

5. In traffic locking apparatus for a stretch of 
railway track including a traffic lever for each 
end of said stretch each having a normal and 
a reverse position, the combination comprising, a 
polar stick traffic relay for each of said traffic 
levers, a normal stick relay for one of said traffic 
evers, a reverse Stick relay for the other of said 
traffic levers, means controlled by said one lever 
in its reverse position for closing a contact which 
remains closed a brief period of time after said 
one lever is returned to its normal position, a 
pick-up circuit for said normal stick relay con 
trolled by said contact and by said one lever in 
its normal position and also by a reverse con 
tact of the polar stick traffic relay for said one 
traffic lever, a Stick circuit for said normal stick 
relay controlled by a reverse contact of the polar 
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stick relay for said one traffic lever, means coin 
trolled by said other traffic lever and by its polar 
Stick traffic relay for controlling said reverse stick 
relay, and means controlled by said normal and 
reverse stick relays for controlling said polar 
stick traffic relays. 

6. In traffic locking apparatus for a stretch of 
railway track including a traffic lever for each 
end of Said stretch each having a normal and a 
reverse position, the combination comprising, a 
polar stick traffic relay for each of said traffic 
levers, a normal Stick relay for one of said traffic 
levers, a reverse stick relay for the other of said 
traffic levers, means controlled by said other lever 
in its normal position for closing a contact which 
remains closed a brief period of time after said 
other lever is operated to its reverse position, 
a pick-up circuit for said reverse stick relay con 
trolled by said contact and by said other lever 
in its reverse position and also by a normal con- 2 
tact of the polar stick relay for said other traffic 
lever, a Stick circuit for said reverse stick relay 
controlled by a normal contact of the polar stick 
relay for said other traffic lever, means con 
trolled by said one traffic lever and by its polar 
Stick traffic relay for controlling said normal 
Stick relay, and means controlled by said normal 
and reverse Stick relays for controlling said polar 
stick traffic relays. 

7. In traffic locking apparatus for a stretch 
of railway track including a traffic lever for each 
end of Said stretch each having a normal and 
a reverse position, the combination comprising, 
a polar Stick traffic relay for each of Said traffic 
levers, a normal Stick relay for one of said traffic 
levers, a reverse stick relay for the other of Said 
traffic levers, a normal repeater relay for each of 
said polar stick relays each controlled by a nor 
nai contact of its polar Stick relay, a reverse 
repeater relay for each of Said polar Stick relays 
each controlled by a reverse contact of its polar 
Stick relay, a pick-up and a stick circuit for said 
normal stick relay each controlled by a front con 
tact of the reverse repeater relay for the polar 
Stick relay for Said. One ever and the pick-up cir 
cuit also controlled by said one lever for a brief 
period of time when Said one lever is moved from 
its reverse to its normal position, a pick-up and a 
stick circuit for said reverse stick relay each con 
trolled by a front contact of the normal repeater 
relay for the polar stick relay for said other lever 
and the pick-up circuit also controlled by said 
other lever for a brief period of time When said 
Other lever is noved from its normal to its reverse 
position, and means controlled by said normal 
and reverse Stick relays and by said normal and 
reverse repeater relays for controlling Said polar 
Stick relayS. 

8. In traffic locking apparatus for a stretch of 
railway track including a traffic lever for each 
end of said stretch each having a normal and a 
reverse position, the combination comprising, a 
polar stick traffic relay for each of said traffic 
levers, a normal stick relay for one of said traffic 
levers, a reverse stick relay for the other of 
said traffic levers, a normal repeater relay for 
each of said polar stick relays each controlled 
by a normal contact of its polar stick relay, a 
reverse repeater relay for each of said polar stick 
relays each controlled by a reverse contact of 
its polar stick relay, pick-up and stick circuits 
for said normal stick relay controlled by Said One 
lever and by the reverse repeater for its polar 
stick relay, pick-up and stick circuits for Said 
reverse stick relay controlled by said other lever 
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and by the normal-repeater for its polar stick re 
lay, and normal and reverse control circuits for 
said polar stick relays controlled by said normal 
and reverse Stick relays and by Said normal and 
reverse repeater relays. 

9. In traffic locking apparatus for a stretch 
of railway track including a traffic lever for each 
end of said stretch each having a normal and 
a reverse position, the combination comprising, 
a polar stick traffic relay for each of said traffic 
levers, an electric lock for each of said traffic 
levers Which when deemergized locks its traffic 
lever in the normal or the reverse position, a 
code transmitter for one end of Said stretch 
energized by a circuit controlled by a normal 
contact of the lever for that end of Said stretch 
and by a reverse contact of its polar stick traffic 
irelay, a code transmitter for the other end of 
said stretch energized by a circuit controlled by 
a reverse contact of the lever for that end of 
said stretch and by a normal contact of its polar 
Stick traffic relay, a control circuit path includ 
ing the windings of said polar stick traffic re 
lays in series, means controlled over said control 
circuit path by each of said code transmitters 
for energizing the electric lock for the traffic 
lever at the opposite end of said stretch, and 
means controlled by both said levers in the nor 
mal position or by both said levers in the reverse 
position for energizing said polar stick traffic 
relays by current of normal or reverse polarity 
respectively. 

10. In traffic locking apparatus for a stretch 
of railway track including a traffic lever for each 
end of Said stretch each having a normal and a 
reverse position, the combination comprising, a 
pair of control conductors, a polarized traffic re 
lay for each of said traffic levers connected in 
series with each other through said conductors, 
an electric lock for each of said traffic levers 
each of which when deemergized locks its traffic 
lever in the normal or the reverse position, a 
Source of current connected through normal 
contacts of one of said levers acroSS One end of 
said pair of conductors, a second source of cur 
rent connected through reverse contacts of the 
other lever across the other end of said pair of 
conductors in opposition to said first Source of 
current, a first code transmitter controlled by 
a normal contact of said one lever and by a 
reverse contact of its polarized traffic relay for 
at times periodically closing a shunt path acroSS 
said conductors adjacent said one end of Said 
pair of conductors, a code following relay con 
nected in series with one of said conductors be 
tween said shunt path and said one end of Said 
pair of conductors, a second code transmitter 
controlled by a reverse contact of Said other 
lever and by a normal contact of its polarized 
traffic relay for at times periodically closing a 
second shunt path acroSS Said conductors ad 
jacent said other end of said pair of conductors, 
a second code following relay connected in Ser 
ies with one of said conductors between Said Sec 
Ond shunt path and said other end of Said pair 
of conductors, means controlled by each of Said 
code following relays for energizing the electric 
lock for the lever for its end of Said stretch when 
the code transmitter for the opposite end of Said 
stretch is being operated, and means controlled 
by both said levers in the normal position and 
by both said levers in the reverse position for 
energizing said polarized relays by current of 
normal and reverse polarity respectively. 

11. In traffic locking apparatus for a stretch 
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of railway track including a traffic lever for 
each end of said stretch each having a normal 
and a reverse position, the combination compris 
ing, a pair of control conductors, a polarized 
traffic relay for each of said traffic levers con 
nected in series with each other through said 
conductors, an electric lock for each of Said 
traffic levers each of which when deenergized 
locks its trafic lever in the normal or the re 
verse position, a code following relay for each 
end of said pair of conductors each connected in 
Series with Said conductors, a first code trans 
mitter controlled by a normal contact of one 
of said levers and by a reverse contact of its pol 
arized traffic relay for periodically closing a 
Shunt path acroSS its end of Said pair of Con 
ductors for effecting operation of the code foll 
lowing relay for the opposite end of said pair 
of conductors, a second code transmitter con 
trolled by a reverse contact of the other lever 
and by a normal contact of its polarized traffic 
relay for periodically closing a second shunt 
path across said opposite end of said pair of 
conductors for effecting operation of the code 
following relay for the first end of said pair of 
Conductors, means controlled by each of said 
code following relays for energizing the electric 
lock for the lever for its end of said stretch, 
and means controlled by said levers in the nor 
mal and the reverse positions for energizing said 
polarized relays by current of normal or reverse 
polarity respectively. 

12. In traffic locking apparatus for a stretch 
of railway track having a track switch at an 
intermediate point in said stretch and including 
a traffic lever for each end of said stretch each 
having a normal and a reverse position, the com 
bination comprising, an electric lock for each of 
said traffic levers each of which when deenergized 
locks its lever in the normal or the reverse posi 
tion, a high resistance SWitch lock relay, a switch 
repeater relay, a traffic lever lock relay for each 
of said traffic levers, a polarized traffic relay for 
each of Said traffic levers, means for energizing 
said switch repeater relay only if said switch is 
locked in its normal position, a resistor for each 
of said traffic lever lock relays, a traffic control 
circuit controlled by said polarized traffic relays 
and including One of Said resistors and the Wind 
ings of both of said traffic lever lock relays and 
said polarized traffic relays and also a front con 
tact of said switch repeater relay all in series, 
a Switch lock relay circuit including One of Said 
resistors and the Winding of the traffic lever lock 
relay for One of Said leverS and of the polarized 
traffic relay for the same lever and also of said 
SWitch lock relay and including a back contact 
of said switch repeater relay all in series but 
proportioned so that the front contacts of said 
switch lock relay and of said traffic leverlock relay 
remain open, a switch lock control lever having 
a normal and a reverse contact, means compris 
ing said reverse contact of Said SWitch lock control 
lever connected in multiple with said resistor ir 
said switch lock relay circuit for effecting oper 
ation of said Switch lock relay, a control circuit 
for the electric lock for said one traffic lever 
controlled by a normal contact of Said Switch 
lock control lever and by a front contact of its 
traffic lever lock relay, and means controlled by 
said traffic levers for controlling Said polarized 
traffic relayS. 

13. In traffic locking apparatus for a stretch 
of railway track having a track Switch at an 
intermediate point in said stretch and including 
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a traffic lever for each end of said stretch each 
having a normal and a reverse position, the cum 
bination comprisling, an electric lock ior each 
of said trailc levers each of which When de 
energized locks its lever in the normal or the 
reverse position, a high resistance switch lock 
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relay, a SWitch repeater relay, a trafic lever lock 
relay for each of Said trailc levers, a circuit or 
normally energizing Sald SWitch repeater relay 
but becoming opened if said Sw1tch oecomes un 
locked, a reSlstor for eacn of Sald traitic LeVers, 
a traffic control circuit controllied by Sald traffic 
evers, and including the resistor for one of Said 
traffic levers and the Windings of both of Said 
traffic lever lock relays and a front contact of 
Said SWitch repeater relay all in Series, a SWitch 
lock relay circuit including said resistor and the 
Winding of the traffic lever lock relay for said 
one traffic lever and also of said Switch lock 
relay and including a back contact of said switch 
repeater relay all in Series but proportioned so 
that the front contacts of Said SWitch lock relay 
and Said traffic lever lock relay are Open, a Switch 
lock control lever having a normal and a reverse 
contact, means comprising Said reverse contact 
connected in multiple With said resistor in Said 
switch lock relay circuit for by-passing said re 
Sistor for effecting operation of said switch lock 
relay, and a control circuit for the electric lock 
for said one traffic lever controlled by said normal 
contact and by a front contact of its traffic lever 
lock relay. 

14. In traffic locking apparatus for a stretch 
of railway track having a track Switch at an 
intermediate point in Said stretch and including 
a traffic lever for each end of said stretch each 
having a normal and a reverse position, the com 
bination comprising, an eiectric lock for each 
of Said traffic levers each of which when de 
energized locks its lever in the normal or the 
reverse position, a switch lock relay, a switch 
repeater relay, a traffic lever lock relay for each 
of Said traffic levers, a circuit for normally en 
ergizing said switch repeater relay but becoming 
deenergized if Said SWitch becomes unlocked, a 
traffic control circuit including a Source of cur 
rent controlled by said traffic levers and includi 
ing the Windings of both of said traffic lever 
lock relays and a front contact of Said Switch 
repeater relay all in series, an electric switch 
lock Which if deemergized locks said switch in 
its normal position, a switch lock relay circult 
including a portion of said traffic control circuit 
which includes said Source of current and the 
traffic lever lock relay for one of said traffic 
levers and also including a back contact of said 
Switch repeater relay and the winding of said 
Switch lock relay and impedance means which 
reduces energization of said switch lock relay, a 
Switch lock control lever having a normal and 
a reverse contact, means controlled by said re 
verSe COntact for increasing energization of Said 
SWitch lock relay in series with the traffic lever 
lock relay for effecting energization of said elec 
tric SWitch lock, and a control circuit for the 
electric lock for said one traffic lever controlled by 
said normal contact and by a front contact of its 
traffic lever lock relay. 

15. In a traffic locking apparatus for a stretch 
of railway track having a track switch at an 
intermediate point in Said stretch and including 
a traffic lever for each end of said stretch each 
having a normal and a reverse position, the 
combination comprising, an electric iock for 
each of said traffic levers each of which when 
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deenergized locks its lever in the normal or the 
reverse position, a first Switch lock relay, a Seu 
ond switch lock relay, a traffic lever lock relay 
for each of said traffic levers, a Switch repeater 
relay, a circuit for normally energizing Said 5 
switch repeater relay but becoming deemergized 
if said switch becomes unlocked, a traffic con 
trol circuit controlled by said traffic levers and 
including the Windings of said traffic lever lock 
relays and a first and a second front contact of 
said switch repeater relay all in Series and Sup 
plied with energizing current at a given end of 
said stretch for governing traffic movements 
from that end through said stretch, a Second 
traffic control circuit controlled by said traffic 
levers and including the windings of said traf 
fic lever lock relays and said first and Second 
front contacts of said switch repeater relay all 
in series and supplied with energizing current 
at the opposite end of said stretch for govern 
ing traffic movements from said opposite end 
through said stretch, a first switch lock control 
lever, a control circuit for said first switch lock 
relay controlled by a reverse contact of Said 
first switch lock control lever and including the i. 
portion of said first traffic control circuit which 
extends from said given end of Said stretch to 
said switch and includes -a, back contact of Said 
switch repeater relay, a second-switch lock con 
trol lever, a control circuit for said Second Switch : 
lock relay controlled by a reverse contact of 
said second switch lock control lever and in 
cluding the portion of said second traffic control 
circuit which extends from said opposite end 
of said stretch to said switch and includes a 
second back contact of said Switch repeater relay, 
means controlled by said Switch lock relays for 
unlocking said switch, and a control circuit for 
the electric lock for each of Said traffic levers 
controlled by a normal contact of the Switch 
lock control lever for its end of said stretch and 
by a front contact of its traffic lever lock relay. 

16. In traffic locking apparatus for a Sti'etch 
of railway track including a traffic lever for each 
end of said stretch each having a normal and 
a reverse position, the combination comprising, 
a polar stick traffic relay for each of Said traf 
fic levers, an electric lock for each of said traffic 
levers which when deemergized locks its trafic 
lever in the normal or the reverse position, means 
controlled by one of said levers upon being noved 
to its normal position and by a reverse contact 
of its polar...stick traffic relay for initiating means 
for energizing said polar stick traffic relays by 
current of normal polarity and for energizing : 
the electric lock for the other traffic lever, and 
means controlled by the other traffic lever upon 
being moved to its reverse position and by a 
normal contact of its polar stick traffic relay for 
initiating means for energizing said polar. Stick 
traffic relays by current of reverse polarity and 
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for energizing the electric lock for said one traf- , 
fic lever. 

17. In traffic locking apparatus for a stretch 
of railway track including a traffic lever for each 
end of said stretch each having a normal and 
a reverse position, the combination comprising, 
a polar stick traffic relay for each of Said traf 
fic levers each having normal and reverse polar 
contacts which become closed when the corre 
sponding polar Stick traffic relay is energized by 
current of normal or reverse polarity respec 
tively, an electric lock for each of Said traffic 
levers which when deemergized locks its traffic 
lever in the normal or the reverse position, means 
controlled by one of said traffic levers when 
moved from its reverse to its normal position 
and by a reverse polar contact of its associated 
polar stick traffic relay for energizing the elec 
tric lock for the traffic lever for the other end 
of said stretch and for conditioning means for 
energizing said polar Stick traffic relays by cur 
rent of normal polarity, and means controlled 
by said traffic lever for the other end of Said 
stretch when moved from its normal to its re 
verse position and by a normal polar contact of 
its associated polar Stick traffic relay for ener 
gizing the electric lock for said one traffic lever 
and for conditioning means for energizing Said 
polar stick traffic relays by current of reverse 
polarity. 

i8. In traffic locking apparatus for a stretch 
of railway track including a traffic lever for each 
end of said stretch each having a normal and 
a reverse position, the combination comprising, 
a polar stick traffic relay for each of said traf 
fic levers, an electric lock for each of said traffic 
levers which when dieenergized locks its traffic 
lever in the normal or the reverse position, 
means including one of Said traffic levers When 
moved from its normal to its reverse position 
and controlled in part by a normal contact of 
its polar stick traffic relay for energizing both 
said polar stick relays by current of reverse 
polarity and for energizing the electric lock for 
the other of said levers, and means including 
the other of Said levers when moved from its 
reverse to its normal position and controlled 
in part by a reverse contact of its polar stick 
traffic relay for energizing both said polar stick 
relays by current of normal polarity and for 
energizing the electric lock for said one lever. 
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