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16 Claims. 

My invention relates to railway traffic Con 
trolling apparatus, and more especially to that 
class of apparatus wherein an operator located 
at a central dispatching office, or operators lo 
cated at the respective ends of a controlled 
stretch of track, direct traffic through the 
stretch. 
An object of the invention is to provide a 

traffic locking circuit that controls the interme 
diate signals of the stretch and consists of but 
two conductors extending between the ends of 
the stretch and two additional conductors ex 
tending between adjacent signal locations of 
the stretch. Another object is to SO arrange 
the circuits and apparatus that traffic may be 
Set up in either or both directions from an in 
termediate point in the stretch. 

I will describe one form of apparatus embody 
ing my invention and Will then point Cut the 
novel features thereof in claims. 
The accompanying drawings, Figs. i to 4, 

inclusive, when placed end-to-end from left to 
right in the order named, show a diagrammatic 
view of one form of the apparatus embodying 
my invention as applied to a stretch of single 
track from a passing siding PF shown at the 
left-hand end of the stretch, to a passing Sid 
ing P3 shown at the right-hand end of the 
stretch. By means of the customary insulated 
rail joints the traffic rails of the stretch are 
divided up into track sections B4T, T, A2T, 
B2T, OT, AIOT, BIOT, 2T, A2T, 3T, and A4T 
with only the left-hand end of the section AAT 
shown. The sections T and 3T include Switches 
S and 3S, respectively, of the associated sid 

ings P and P3, while one of the intermediate 
Sections 0 includes a Switch 2S for the asso 
ciated siding P2. It is to be understood, how 
ever, that the invention is not confined to this 
particular arrangement of track Sections and 
this arrangement is Only one of many convenient 
ways of dividing a stretch of Single track. 
Wayside signals are shown located at inter 

vals along the way to govern the traffic. These 
signals may be of the Well-known semaphore 
type or of any of the well-known light signal 
types, but for the purpose of this disclosure 
search light type signals have been employed. 
The signals R2, 0, 2 and R4 govern traffic 

moving from left to right, and signals L4, 3, 
and L2 govern traffic moving from right to 

left. 
The lamp circuits of the semi-automatic sig 

nals located at the respective ends of the stretch. 
are not shown, as the lamps of these signals 

(CI, 246-3) 
are aSSumed to be constantly lighted from a 
suitable current source. The lamps E 0, E fl, 
Ef 2, and E 3 of the automatic signals 0 to 3, 
respectively, located at intermediate points of 
the stretch are approach lighted under control 
of approach lighting relays 0ER, f ER and 
2-3ER. 
Relays B4TR, TR, A2TR, B2TR, OTR, 

At OTR, BTR, f 2TR, A2TR, 3TR, and A4TR 
are track relays controlled by their respective 
track circuits in the usual manner. 

Relays L2FR, CFR, FR, f 2-3FR and 4FR 
are polarized traffic relays that govern the di 
rection of traffic by their respective signals. Re 
lays ONFP, ORFP, NFP, RFP, (2-3NFP 
and 2-3RFP are neutral repeater relays of 
the above-identified polarized traffic relays and 
are merely employed to obtain the required num 
ber of contacts without the necessity of over 
loading the polarized relays. 

Relays R2H, LA2H, RA4H and L4H are polar 
ized home control relays used to control their 
respective signals. The relays RA2HP, RB2HP, 
LA2HP, RA4HP, LA4HP and LBAHP are slow 
releasing repeating relays of the above polarized 
home control relays and are used to bridge the 
pole-changing period of such relays. The pole 
changing relays LA2PC, CPC, PC, 2-3PC 
and RA4PC are slow-acting repeaters of their 
respective signals. Relays LB2H and RB4H are 
neutral home control relays of their respective 
Signals. The relays R2GP, Li2GP, R4GP and 
L4GP are repeaters of their respective signals 
in the stop position. 
The relays L2MR, R2MR, L4MR and R4MR, 

are locking relays with automatic track circuit 
release and are also released, in emergency, by 
the associated time element relays 2TE and 
4TE. - 

The relays L2HS and R2FIS are operator con 
trolled relays governing traffic over SWitch S 
and the adjacent territory, while relays L4EIS 
and R4HS are operator controlled relays govern 
ing traffic Over SWitch 3S and the adjacent ter 
ritory. The operator may, for example, control 
these relays by means of levers V2 and V3. 

In the accompanying drawings the contacts 
Of each relay, whenever possible, are shown di 
rectly under that relay, but in each instance 
Where this is impractical, the contact is labeled 
with its reiay designation and with a numerical 
Suffix. Separate Sources of current are employed 
at the respective signal locations and for con 
veniende these have been diagrammatically ill 
lustrated as comprising batteries D and D5 
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2 
having their positive terminal identified by the 
letter B and their negative terminal identified 
by the letter C. 

It is believed the invention can best be de 
Scribed by explaining the operations which are 
performed when the signals are to be cleared for 
a traffic novement. To clear the signals for a, 
movement from left to right, the operator con 
trolled relay AHS must be in its released position, 
all intervening track Sections unoccupied With 
their respective track relays picked up, and the 
operator controlled relay R2HS energized. A 
circuit is then completed from a B terminal of the 
battery D5 through back contact 4HS; through 
the front contact LMR of locking relay LAMR, 
to check that the L4 signal has not been cleared 
and then returned to stop without giving an ap 
proaching train Sufficient time to stop before en 
tering the control stretch; the conductor , the 
winding of traffic relay 2-3FR, conductor 3, 
through contacts bridged by arm 2S of the circuit 
controller of Switch 2S, conductor 3, the Winding 
of traffic relay FR, conductor 4, the locking 
relay front contact R2MR, through the front 
contacts R2HS and R2HS2 in series, conductor 
15, the winding of traffic relay L2FR, front con 
tacts f6 and 7 of track relays TR, and A2TR, 
conductor 8, front contact f 9 of track relay 
B2TR, conductors 28 and 2a, front contact 2 
of relay OPC and conductor 22a to conductor 23, 
or, if traffic has been set up for the opposite direc 
tion, from conductors 2 and 2b, front, contact 
6 of relay ORFP and conductor 22b to conductor 
23, front contact, 24 of track relay f TR, con 
tacts bridged by the Switch circuit controller arm 
2S2, conductor 25, conductor 25a, front contact 
26 of relay NFP to conductor 2a, or, if traffic 
has been Set up for the opposite direction, Over 
conductors 25 and 25 b, front contact 28 of relay 

PC, conductors 27b and 2a, through the Wind 
ing of traffic relay FR, front contact 29 of track 
relay ACTR, conductor 30, front contact 3 of 
track relay BTR, front contact 32 of relay 
2-3PC, front contact 33 of relay 2TR, conduc 

tor 34, front contacts 35 and 36 of track relays 
A2TR, and 3TR, respectively, the winding of 
traffic relay 4FR, conductor 3, and through the 
back contact LHS2 to a C terminal of the 
battery D5. 
With current flow through all of the traffic con 

trolling relays in the direction traced, they are 
energized in the normal direction to the left, as 
illustrated in the accompanying drawings. With 
the traffic relays in this position, and the opera 
tor controlled relay R2HS energized, a circuit Will 
be completed for clearing one of the R2 signals, as 
Will subsequently be described. 

Since the signal RA4 at the right end of the 
stretch is at Stop, its distant signal 2 is held in 
its caution position. The circuit over which the 
signal 2 is held extends from a B terminal of 
battery D5 through back contract 53 of relay 
RA4PC, normal polar contact 52 of relay 4FR, 
conductor 5, front contact 5 of relay 2 
3NFP, conductors 49a, and 49, through the nor 
mal polar contact 48 of relay 2-3FR, conduc 
tor 47, the winding of the signal 2, conductor 
46, normal polar contact 5 of relay 2-3FR, 
conductors 42 and 42a, front contact 44 of relay 
2-f3 NFP, front contact 43 of track relay 2TR, 
conductor 42, front contacts and 48 of track 
relays A2TR and 3TR, respectively, the normal 
polar contact 39 of relay 4FR and through the 
back contact 38 of relay RA4PC to a C terminal 
of the battery D5. 

2,154,539 
On the other hand, if signal RA4 is in the clear 

or caution position, relay RA4PC is energized over 
a circuit extending from a B terminal of the bat 
tery D5 through R. and G, or Y, contacts of the 
signal RA4 and through the winding of relay 
RA&PC to a C terminal of the battery D5. With 
the relay RA&PC energized, it will be apparent 
that the circuit traced through the winding of 
Signal f2 will be in the reverse direction and Such 
Signal Will accordingly operate to its clear posi 
tion. With the circuits as illustrated it will be 
apparent that the relay 2-3NFP is energized 
OVer a circuit including the normal polar contact 
68 of traffic relay 2-3FR. 
With signal 2 in either its clear or caution 

position, relay 2-3PC is energized over a circuit 
extending from a B terminal of battery D4 
through G, or R, and Y, contacts of signal 2, 
conductor 69, front contact 70 of relay 2-3NFP, 
Coinductor 7, conductor if a., and through the 
Winding of relay 2-3PC to a C terminal of the 
battery D4. 
With traffic set up as described above, signal 

: is held in its clear position over a circuit ex 
tending from a B terminal of the battery D4 
through the R contacts of signal 3 closed in the 
stop position, and therefore checking that the 
Signal 3 is at stop, conductor 73, the normal 
polar contact is of relay 2-3FR, conductor 75, 
the winding of approach lighting relay 2-3ER, 
front contact of relay 2-f3PC, conductors 
8 and 8a, back contact 79 of relay 2-3RFP, 
conductor 8, front contact 8 of relay NFP, 
conductoi 82, back contact 83 of relay PC, con 
ductor 84, back contact 85 of relay RFP, con 
ductor 86, front, contact 87 of relay ONFP, con 
ductor 88, the winding of signal 0, conductor 89, 
nCrnal polar contact 90 of relay OFR, front con 
tact S. of Irelay NFP, front contact 92 of track 
irelay STR, conductor 93, back contact 94 of relay 
RFP, front contact 95 of relay NFP, front 

contact 96 of track relay ATR, conductor 97, 
front contact 98 of track relay Bf OTR, back 
contact 99 of relay 2-3RFP, conductors 00a, 
ae, and through the front contact of of relay 
f2-3PC to a C terminal of the battery D4. 

If signal 2 is at Stop due to a train being in 
section 2T or A 2T and with traffic set up as out 
lined above, the circuit traced through relay 2 
A3PC will be interrupted at both the G and Y con 
tacts of signal f2 and relay 2-3PC will accord 
ingly assume its released position. With relay 
2-3PC in the released position, current flow 
through the circuit traced to signal O will be in 
the reverse direction to that traced and signal fo 
Will a CCOrdingly move from its clear to its caution 
position. 
With Signal in either the clear or caution 

position, the associated relay OPC is held ener 
gized and completes a circuit for operating the 
home signal control relay R2H to its normal posi 
tion. This circuit extends from a B terminal of 
battery D2 through the winding of approach 
lighting relay CER, conductor 2, through front 
contact 3 of relay. OPC, conductor 04, back 
contact 05 of relay (RFP, conductor 06, nor 
mal polar contact of of relay L2FR, through the 
Winding of relay R2H, conductor 98, normal po 
lar contact 9 of relay L2FR, front contacts fo 
and of track relays TR, and A2TR, conductor 

2, front contact 3 of track relay B2TR, back 
contact fit of relay iRFP, conductor 5, and 
through the front contact 6 of relay OPC to a 
C terminal of the battery D2. If signal 0 is in 
the Stop position, the circuit of relay OFC will 
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be interrupted at the Y and G contacts of signal 
0 and the relay GPC will accordingly be in the 

release position and accordingly the current flow 
Over the circuit traced to the relay R2H is in 
the direction for energizing it to its reverse posi 
tion, Opposite to the position in which it is shown. 
With relays R2H and R2HS energized, and with 

Switch S in its normal position, an energizing 
circuit is completed for the repeating relay 
RA2HP. This circuit extends from a B terminal 
of the battery D through front contact 54 of 
track relay TR, the back contact 2TE of the 
time element relay 2TE; front contact L2GP, 
checking that the opposing signals are at stop; 
front contact R2BIS3 of the energized operator 
controlled relay R2HS, front neutral contact 56 
of relay R2H, circuit, controller S in its normal 
position, and through the Winding of relay 
RA2HP to a C terminal of the battery Df. If the 
SWitch S is in the reverse position, its circuit 
controller arm SA will be in its reverse position 
and accordingly relay RB2HP will be energized in 
lieu of RA2HP. 
With relays R2H and RA2HP energized, a cir 

Cuit is closed for energizing signal RA2 effective 
to move it to a proceed position. This circuit ex 
tends from a B terminal of battery D through 
the normal polar contact 5 of relay R2H, the 
Winding of signal RA2, the normal polar contact 
58 of relay R2H and through the front contact 
59 of RA2HP to a C terminal of the battery D. 
If relay R2H is energized in the normal direction 
as illustrated, the current supply to the winding 
of the Signal RA2 is in Such direction that it 
Will operate the signal to its clear position; but 
if relay R2H is in its reverse position, the current 
flow through signal RA2 will be in the opposite 
direction and the signal will be operated to its 
caution position. If relays R2H and RB2HP are 
energized, the signal RB2, instead of signal RA2, 
Will be the one Which is operated to a proceed 
position. Since the signal RB2 is controlled by 
relays R2H and RB2HP in the same manner as 
signal RA2 by the relay R2H and the relay 
RA2HP, the manner of operating RB2 to its clear 
or caution position will be apparent. 
The energizing circuit of stop position signal 

repeating relay R2GP extends from a B terminal 
of the battery ) through the R contacts of sig 
nai RA3 in series, conductor 69, through the R 
contacts of signal R32 in series, and through the 
winding of relay R2GP to a C terminal of the 
battery D. It will be apparent, therefore, that 
when either signal RA2 or RB2 is removed to a 
proceed position, the circuit of relay R2GP will 
be interrupted. When the relay R2GP releases, 
its front contact 62 opens the stick circuit of lock 
iing relay R2MSR, which, in turn, releases, and at 
its contact R2MR opens the traffic locking cir 

in cuit, thereby preventing the position of the traffic 
relays being changed when signal RA2 or RB2. 
is in a proceed position. The pick-up circuit for 
relay R2MER, if the signal is operated to its stop 
position by a train entering the section over 

.5 which it goverins, extends from a B terminal of 
the battery D, through front contact 62 of relay 
R2GP, conductors 33 and 33a, back contact 
A2TR, of track relay A2TR, through back con 
tact 2TZ of the track repeating relay TZ, con 
ductor 63, and through the Winding of relay 
R2MR to a C terminal of the battery D. If the 
Signal is returned to stop by the operator, the 
pick-up circuit extends over conductors S3 and 
63b through the front contact 2TE2 of the time 
element relay, conductors 64a and 64. The time 

3. 
element relay 2TE operates only when the signal 
has been returned to stop by the operator. The 
circuit of the relay 2TE extends from a B termi 
nal of the battery D, through front contact 62, 
conductors 63 and 63c, back contact 65 of relay 
R2MR, Conductors 66d. and 67, front contact 
TR, and through the winding of relay 2TE to a 
C terminal of the battery D. The stick circuit 
for relay R2MR, comprises the first portion of the 
operating circuit of relay 2TE, but includes the 
front contact 65 of relay R2MR instead of the 
back contact. 

Referring to Fig. 4, the leaving end of the 
Stretch, the operator clears signal R4 by picking 
up Operator controlled relay R4HS. The po 
larized home control relay RA4H is energized 
through circuits controlled by sections extending 
to the right of the stretch. These circuits have 
no bearing on the invention and therefore have 
not been shown. Relay RA4HP, controlled in 
part by contact 76 of relay RA4H, checks the 
track circuit through the section 3T at contact 
2 of track relay 3TR, and checks the normal 

position of Switch 3S through the circuit con 
troller contact 3S2 of the switch 3S, and, through 
being controlled by relay RA4H, checks the 
track circuit of Section A4T and others So as to 
prevent opposing moves. Relay RA4HP is a slow 
releasing repeater of relay RA4H, while the re 
lay RB4H is the home control relay for signal 
RB4. The controlling circuits for these relays 
extend from a B terminal of the battery D5, 
through contact 72 of track relay 3TR, back con 
tact 4TE of time element relay 4TE, through 
the front contacts IGP and RAHS; through 
the circuit controller arm 3S2 in its upper po 
sition, When the Switch 3S is in its normal posi 
tion; the front neutral contact is of relay RA4H, 
and through the Winding of relay RA4HP to a 
C terminal of the battery D5. If the Switch 3S 
is in its reverse position, a circuit Will be Con 
pleted through relay RB4H in lieu of relay 
RA4HP. 
With relays RA4H and RAHP energized, a 

circuit is completed for moving the signal RA4 to 
a proceed position. For example, if the polar 
home control relay RA4H is energized in the nor 
mal direction, its polar contacts will be in the 
position shown and the circuit completed through 
the Winding of signal RA4 will be in Such direc 
tion that it will be operated to its clear position. 
If the relay RA4H at the time has its polar con 
tacts in their reverse positions, the current foW 
through the Winding of the signal will be in the 
reverse direction and it will accordingly move to 
its caution position. With the relay RB4H en 
ergized, the signal RB4 is operated to its caution 
position over the obvious circuit completed 
through the front contact of relay R.B.H. 
With signal RA4 in either the clear or caution 

position, the relay RAPC is energized. The cir 
cuit for this relay extends from a B terminal of 
the battery D5 through the R and G or Y con 
tacts of signal RA4 and through the winding of 
relay RA4PC, to a C terminal of the battery D5. 
The relay R4 GP is normally energized over a 
circuit extending from a B terminal of the bat 
tery D5 through the R or stop position contacts 
of signals RA4 and RB4 in series. Therefore, if 
either signal RA4 or RB4 is moved to a proceed 
position, the relay RAGP becomes deemergized, 
The control and operation of locking relay 
R&MR by relay R4GP and by the operator is 
Similar to that described for locking relay R2MR 
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4. 
and a description of these operations is there 
fore believed to be uninecessary. 
The Operations required to set up traffic from 

right to left over the stretch by clearing Signals 
L4 and L2 and the control of these signals is 
similar to that described for signals R2 and R4. 
The circuits and apparatus at the respective 
ends of the stretch and comprising Fig. 1 and 
Fig. 4, respectively, are identical, and therefore 
in describing the establishment of traffic from 
right to left, circuit changes occurring at these 
locations in the stretch will be readily under 
stood. In order to establish traffic from right 
to left, the opposite direction to that described, 
the operator controlled relay R2HS must be de 
energized, all intervening track Sections clear, 
and the operator controlled relay L4HS ener 
gized. A circuit will then be completed over the 
traffic circuit from the current source D through 
the back contacts R2HS and R2HS2 instead of 
from source D5 through back contacts L4EIS 
and L4EHS2; and since the battery Df is con 
nected to the traffic circuit in opposed relation 
to the connection of battery D5, the current flow 
through the traffic circuit will be in the reverSe 
direction to that formerly traced. The traffic re 
lays when energized will accordingly move their 
polar contacts to the reverse position, Opposite 
to that shown. Since, as previously stated, the 
equipment of Fig. 1 and Fig. 4 is alike, the 
changes occurring at these locations as a result 
of the operation of traffic relays L2FR and 4FR 
to their reverse positions will be readily under 
stOOd. 
At the location of signal 0, the traffic relay 
OFR, at its polar contact 90, opens a point in the 

circuit formerly traced through the Winding of 
signal 0, which accordingly moves to its stop po 
sition, and at its polar contact 2 opens a point in 
the circuit to the lamp E of this signal. The 
relay CFR also, at its polar contacts 26, opens 
the circuit of relay ONFP and closes the circuit 
of relay ORFP. 
At the location of signal f, traffic relay IFR, 

at its polar contact 28, closes a point in the en 
ergizing circuit of signal and at contact 29 
closes a point in the circuit of the lamp E of 
this signal. The relay FR also, at its con 
tacts 38, opens the circuit of relay NFP and 
completes a circuit through the relay RFP. 
At the location of signals 2 and 3, the traffic 

relay 2-3FR, at its polar contacts 45 and 48, 
opens points in the circuit formerly traced 
through the winding of signal 2, which then 
moves to its stop position, and then closes points 
in the circuit including the winding of signal 3. 
The relay 2-13FR also, at polar contact 74, 
transfers the connection of the Winding of ap 
proach lighting relay 2-3ER from conductor 
73, heretofore connected to a B terminal of the 
battery D4 through R contacts of Signal 3 to 
conductor 31, now connected to a B terminal 
of battery D4, via the R contacts of signal 2, 
now in its stop position. 
With the relays ORFP, if RFP and 2-3RFP 

energized, and relays ONFP, NFP and 
2-3NFP deemergized, and the signal I A2 in its 

stop position, circuits are completed for moving 
signals and 3 to caution and proceed positions, 
respectively. The circuit for signal extends 
from a B terminal of battery D through back 
contact 38 of relay LA2PC, reverse polar contact 
07 of relay L2FR, conductor fo6, front contact 
O5 of relay ORFP, back contact 8 of relay 
ORFP, back contact 87 of relay ONFP, conduc 

2,154,539 
tor 86, front contact 85 of relay RFP, conduc 
tor 3, through the winding of signal f, con 
ductor 36, reverse polar contact 28 of relay 
FR, front contact 94 of relay RFP, conduc 

tor 93, front contact 92 of track relay OTR, back 
contact 9 of relay ONFP, conductor 35, back 
contact 34 of relay OPC, conductor 33, front 
contact f4 of relay ORFP, front contact f f3 of 
track relay B2TR, conductor 2, front contact 

of track relay A2TR, and O of track relay 
iTR, reverse polar contact 09 of relay L.2FR, and 
through the back contact f32 of relay I A2FC to a 
C terminal of the battery D. With current flow 
through the winding of signal in the direction 
traced, the signal f is moved to its caution posi 
tion. With the signal in its caution position, 
an operating circuit is completed for the pole 
changing relay fPC. This circuit extends from 
a B terminal of the battery D3, through R. and Y 
contacts of the signal f l and through the winding 
of relay f PC to a C terminal of the battery D3. 
With relay f PC picked up, the circuit com 

pleted through the Winding of the signal 3 ex 
tends from a B terminal of battery D3, through 
the winding of approach lighting relay FER, con 
ductor 39, front contact 40 of relay PC, con 
ductor fill, through the back contact 8 of relay 
NFP, conductor 80, front contact 79 of relay 
2-3RFP, conductors 49b and 49, reverse polar 

contact 48, through the winding of signal 3, the 
reverse polar contact 45, conductors 42 and 42b, 
through front contact 99 of relay 2-3RFP, 
front contact 98 of track relay BOTR, conductor 
97, front contact, 96 of track relay AOTR, back 
contact 95 of relay NFP, conductor 43, and 
through the front contact 44 of relay PC to a 
C terminal of the battery D3. It will be readily 
understood that to clear signal L2 the operator 
must pick up Operator controlled relay L2HS and 
that the operations which follow will correspond 
to those which followed the picking up of relay 
R4HS to clear signal R4. 

It will be observed that the controlling circuit 
of signals RA2 and RB2 includes front contact 
L2GP of the stop position repeating relay L2GP, 
thereby checking that the LA2 and LB2 Signals 
are both at stop When One of the R2 signals is 
being cleared. In a similar manner, the contacts 
R2GP of relay R2GP check that signals RA2 
and RB2 are in their stop position when One of 
the L2 signals is cleared. It will be apparent that 
the same protection is provided for opposing sig 
nals located at the Opposite end of the Stretch. 

It will also be observed that at the double inter 
mediate signal location, before signal 2 or 3 
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can be moved to a proceed indicating position, 
traffic relay f2-3FR will interrupt the operat 
ing circuit of the opposing Signal at Such loca 
tion; also at the One single intermediate signal 
location the traffic relay FR must be in its nor 
mal position and have opened the circuit to the 
winding and lamp of Signal and, in addition, 
traffic relay OFR must be in its normal position 
before a circuit can be completed for moving sig 
nal to a proceed position. Similarly, both 
traffic relays OFR and FR must be in their 
reverse position before a circuit can be completed 
through the winding of signal . 
In the preceding description the Operations re 

quired to clear the signals for movement of traffic 
through the stretch in either direction Were de 
scribed without, regard to any influence the circuit 
controllers of switch 2S at an intermediate point 
in the stretch might have. The circuit controller 
of SWitch 2S is employed to control the traffic 
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circuit in such manner that when the switch 2S 
is moved to the reverse position, traffic will auto 
matically be set up in opposite directions from 
this Switch location. 

If, for example, traffic has been set up for a 
train movement into the stretch from the right 
end thereof, and the train entering the stretch is 
to pick up or leave cars on the siding P2, the op 
erator Will release the operator controlled relay 
I4HS after the train has entered the stretch. 
This does not alter the traffic set up because the 
polar relays in the traffic circuit retain their ar 
matures in their last operated position and the 
dropping of relay L4HS is merely effective to re 
connect battery D5 in bridge of the right-hand 
end of the traffic circuit in opposition to that 
already Connected to the left-hand end of the 
circuit. Since no current flows over the circuit 
under this condition, the polar armatures of the 
traffic relays remain in their last operated posi 
tion. 
When the train arrives at Switch 2S and this 

Switch is moved to its reverse position, the circuit 
controller arms 2S and 2S2 first separate the 
left and right-hand portions of the traffic circuit 
from each other and then bridge the respective 
halves of the circuit with resistors R and R2, so 
that the left-half of the traffic circuit is now in 
cluded in a circuit now open at contacts 24 of 
track relay eTR, including battery D, while the 
right half is included in a closed circuit includi 
ing the battery D5. It will be observed that if 
the train enters the siding P2 and clear of track 
section OT, the circuit through the left-hand end 
of the traffic circuit will also be completed, and 
that in Such case the direction of current foW 
will be the same as when relay L4HS is picked up 
to set up traffic from right to left through the 
stretch. Therefore, the polar contacts of traffic 
relays L2FR and OFR will remain in their origi 
nal position as required for traffic movements 
from right to left. In the case of the right-hand 
portion of the traffic circuit, however, the cur 
rent flow Will be in the opposite direction to that 
originally set up, and accordingly the traffic re 
lays FR, 2-3FR and 4FR will move their 
polar armatures to the opposite position and will 
accordingly prepare their associated signal cir 
cuits for traffic movements from left to right. 
After the necessary switching operations have 
been performed and the train recedes from the 
SWitch back onto the main line, the Switch 2S 
is restored to its normal position and its circuit 
controller arms 2Si and 2S2 reconnect the two 
halves of the circuit together. Since the bat 
teries at opposite ends of the traffic circuit are in 
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opposing relation, there Will be no resultant cur 
rent flow over the circuit and, therefore, the po 
larized traffic relays will not change the position 
of their polar contacts at this time. The opera 
tor may now clear signal L2 to direct the train 
movement on through the stretch or, if he de 
sires, be may clear signal R4 to enable the train 
to recede out of the stretch under full signal pro 
tection. 
In a similar manner, if the signals are cleared 

for movement of a train into the stretch from 
the left end, the switch 2S may be reversed after 
the train has passed it, and if the operator has 
previously released relay R2HS, current will flow 
through the right-hand section of the traffic 
circuit as soon as the Switch 2S has been re 
versed in the same direction as when signal R2 is 
cleared, and accordingly the signals remain set 
for the direction of traffic from left to right from 
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the switch location. When the train clears sec 
tion OT, either by entering the siding or by mov 
ing on into Section AOT, the track relay OTR 
Will complete the circuit through the left-hand 
portion of the traffic circuit; and since current 
Supplied to it is from battery Df instead of D5, 
the direction of current flow is reverse to that 
Originally set up. The traffic relays L2FR and 

FR, accordingly move their polar armatures to 
the opposite position, as required in the prep 
aration for traffic movements from right to left. 
The operator may therefore now direct the move 
lent of the train out of the stretch in either di 

rection. 
Under either of the foregoing examples, it 

Will be readily apparent that when the train 
leaves the stretch the polarized relays included 
in the left portion of the traffic circuit will have 
their armatures in the opposite position to the 
armatures of the traffic relays included in the 
right-hand portion of the traffic circuit. As soon, 
however, as the operator picks up relay R2HS or 
L4HS to establish traffic in a given direction, all 
of the polarized relays in the traffic circuit Will be 
energized by current flow in the same direction 
to again establish traffic through the stretch in 
the direction depending on which of the operator 
controlled relays has been picked up. 

It will be appreciated from the foregoing that 
the apparatus and circuits herein employed are 
so arranged that the unoccupied condition of all 
sections of the stretch and the stop position of all 
opposing signals are checked before traffic can 
be set up through the stretch; also, that once the 
direction of traffic has been established, since 
polarized relays which retain their armatures in 
their last operated position are employed, is free 
from the danger of a loSS of traffic direction. 
Furthermore, that a novel arrangement has been 
provided enabling the train to reverse its direc 
tion of travel at an intermediate point in the 
stretch and that full signal protection is pro 
vided for such movement. 
Although I have herein shown and described 

only one form of apparatus embodying my in 
Wention, it is to be understood that various 
changes and modifications may be made therein 
within the scope of the appended claims without 
departing from the spirit and scope of my in 
vention. 

Having thus described my invention, what I 
claim is: 

1. In combination, a stretch of railway track 
Over which traffic normally moves in either di 
rection, a normally deenergized directional cir 
Cuit for the stretch including a directional relay 
at each end of the stretch and the outgoing and 
return conductors of which are normally discon 
nected from each other, a Source of current at 
each end of the stretch normally connected to 
said circuit, a hOne Signal Control relay at each 
end of the stretch, operator controlled means to 
selectively disconnect one or the other of said 
Sources of current from Said circuit and for con 
necting the conductors of Said circuit together 
to render the other source at the opposite end 
active to energize said circuit, and contacts on 
the directional relay at the end of the circuit 
from which the source of current has been dis 
connected to prepare an Operating circuit for said 
hone signal relay at its end. 

2. A railway signal system for a stretch of rail 
way, a first set of signals located at intervals to 
govern traffic in one direction through the 
stretch, a second set of signals located at inter 
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6 
vals to govern traffic in the opposite direction 
through the stretch, a track circuit for each sig 
nal responsive to traffic conditions in advance of 
the signal, manually controlled means to estab 
lish the direction of traffic to cooperate with the 
track circuits to selectively clear one or the other 
of said sets of signals; a railway track Switch as 
sociated with the stretch of railway located at an 
intermediate point in the stretch having a nor 
mal position for directing traffic movements 
along said stretch and having a reverse position 
for directing traffic movements to or from Said 
stretch; and means controlled by said track 
switch in its reverse position for clearing signals 
of one of said sets for governing traffic move 
ments in the corresponding direction away from 
said Switch while signals of the other set are clear 
for governing traffic movements in the opposite 
direction away from said switch. 

3. A railway signal system for a stretch of rail 
way, a first set of signals located at intervals to 
govern traffic in one direction through the 
stretch, a second set of signals located at inter 
vals to govern traffic in the opposite direction 
through the stretch, a control circuit for each 
signal responsive to traffic conditions in advance 
of the signal, a manually controlled directional 
means cooperative with the control circuits to 
Selectively ciear one or the other of said Sets of 
signals, and means at an intermediate point in 
the stretch operable to cooperate with Said man 
ually controlled directional means for clearing 
signals of one of said sets to the rear of a train 
occupying such intermediate point to enable Such 
train to recede out of the stretch under full sig 
nal protection. 

4. A railway signal system for a stretch of rail 
way, a first set of signals located at intervals to 
govern traffic in one direction through the 
stretch, a second set of signals located at inter 
vals to govern traffic in the opposite direction 
through the stretch, a control circuit for each 
signal responsive to traffic conditions in advance 
of the signal, manually controlled directional 
means adapted to cooperate with the control 
circuits to selectively clear one or the other of 
said sets of signals, and means at an intermediate 
point in the stretch operable to cooperate with 
said manually controlled directional means while 
there is a train occupying said Stretch at Such 
point to clear signals in the rear of the train for 
directing traffic movement in the direction op 
posite that under which the train entered the 
stretch. 

5. A railway signal system for a stretch of rail 
way, a first set of signals located at intervals to 
govern traffic in one direction through the 
stretch, a second set of signals located at inter 
vals to govern traffic in the opposite direction 
through the stretch, a control circuit for each sig 
nal responsive to traffic conditions in advance of 
the signal, manually controlled directional means 
adapted to cooperate with the control circuits to 
selectively clear one or the other set of signals; 
and a device cooperating With said manually 
controlled directional means for clearing Signals 
of one set in the rear of a train at an intermedi 
ate point in said stretch while said manually con 
trolled directional means is in condition for 
clearing signals of the other set in advance of 
the train. 

6. In combination, a stretch of railway Over 
which traffic normally moves in either direction, 
a directional circuit for the stretch extending 
between the ends thereof and including a source 
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of current at each end of the stretch normally 
connected in said circuit in opposed relation to 
the corresponding current source at the opposite 
end, a bridge at each end of the stretch, opera 
tor controlled means to selectively disconnect one 
or the other of said current sources from said cir 
cuit and for temporarily substituting the associ 
ated bridge therefor to render the source of cur 
rent located at the end opposite that of the se 
lected bridge active to energize said circuit, po 
larized relays included in said circuit and oper 
ated to set up traffic through said stretch in a 
direction depending on the source of current 
from which said relays have been energized, and 
means for separating the circuit at an intermedia 
ate point in the stretch and for then bridging the 
Separated portions at Such point to prepare the 
respective portions for energization from the con 
nected current sources to operate the polarized 
relays in the respective portions of the original 
circuit to set up traffic in opposite directions 
from such intermediate point. 

7. In combination with a stretch of railway, 
a normally closed directional traffic circuit ex 
tending between the ends of the stretch and in 
cluding in series polarized signal control relays at 
respective signal locations along the stretch, a 
Source of current at One end of the stretch in 
cluded in Said circuit, a second source of current 
at the other end of the stretch also included in 
said circuit but connected in opposing relation to 
said first current source so that no current nor 
mally flows through said circuit, means for re 
moving one or the other of said current sources 
from said circuit and for directly conflecting the 
conductors together at such point to enable the 
circuit and the relays therein to be energized by 
current flow in a direction depending on the 
Source of current remaining connected in Said 
circuit to enable said relays to selectively deter 
nine the direction in Which traffic is to be set 
up through the stretch, and means for enabling 
different portions of said circuit to be energized 
from the connected current Sources SO that the 
relays of one portion will become energized by 
current flow in the opposite direction to that last 
flowing through such relays to enable the estab 
lishment of traffic in the portion of the stretch 
served by such portion of the traffic circuit in 
the opposite direction to that last established 
through the entire stretch. 

8. In combination, a stretch of railway over 
which traffic normally moves in either direction, 
a directional circuit for the stretch, a source of 
current at each end of the stretch normally con 
nected to said directional circuit in opposing re 
lation to each other SO that normally there is no 
current flow Over the circuit, a directional relay 
at each end of the stretch, an operator controlled 
means at each end of the stretch each adapted 
when energized to disconnect the source of cur 
rent at its end of the Stretch from the direc 
tional circuit and to Substitute therefor a direct 
current bridge to enable the energization of the 
associated and distant relay in one direction by 
current Supplied at the opposite end of the 
stretch in the direction required to enable the 
establishment of traffic in a given direction 
through the stretch depending on the current 
Source employed in the energization of said re 
lays, and means for separating the respective 
ends of the circuit and for closing together such 
Separated ends to effect energization of eachi di 
rectional relay from the associated current source 
to operate them in opposite directions to estab 
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lish Opposite directions of traffic through the 
stretch from the point of separation of the cir 
cuit. 

9. In combination, a stretch of railway over 
which traffic normally moves in both directions, 
a first set of signals located at intervals to gov 
ern the passage of trains through the stretch in 
One direction, a second set of signals located at 
intervals to govern the passage of trains through 
the stretch in the opposite direction; operator 
controlled means, including a series of polarized 
directional relays selectively energized in One di 
rection or the other for selectively clearing either 
the first or the second set of signals to direct the 
movement of a train through the Stretch, means 
controlled by a train as it passes signals of the 
set cleared to cause their return to stop, and 
means at an intermediate point in the stretch 
which can be operated to enable a selected por 
tion of said relays to be energized in the proper 
direction to enable an operator to clear opposing 
signals passed by a train entering the stretch to 
direct the movement of a train receding Out Of 
the stretch. 

10. In combination, a stretch of railway over 
which traffic normally moves in both directions, 
a first set of signals located at intervals to gov 
ern the passage of trains through the stretch in 
one direction, a second set of signals located at 
intervals to govern the passage of trains through 
the stretch in the opposite direction; operator 
controlled means, including a Series of polarized 
directional relays selectively energized in One di 
rection or the other for selectively clearing either 
the first or the second set of signals to direct the 
movement of a train through the Stretch, means 
controlled by a train as it passes Signals of the 
set cleared to cause their return to stop, and 
means at an intermediate point in the stretch. 
which can be operated to enable a Selected por 
tion of said relays to be energized in the proper 
direction to enable an operator to clear opposing 
signals passed by a train entering the stretch to 
direct the movement of a train receding out of 
the stretch irrespective of the end of the stretch 
via which it entered. 

11. In a signaling system wherein a group of 
polarized relays of the type which retain their 
polar contacts in their last operated position are 
energized by current passed through all of them 
in one direction or the other to set up traffic in 
one direction or the other, the provision of means 
enabling a circuit to be completed through a por 
tion of such relays with the current flow in the 
reverse direction to that last passing through all 
of the relays to reverse the position of their con 
tacts with respect to the position of the contacts 
of the polarized relays not included in such por 
tion and accordingly the direction of traffic Only 
over that portion of the stretch over which they 
exercise control. 

12. In combination, a circuit including tWO po 
larized traffic governing relays respectively a S 
sociated with the opposite ends of a stretch of 
railway track over which traffic is to move in 
either direction, a current Source at each end of 
the circuit normally connected thereto for Sup 
plying current to said circuit, a remotely con 
trolled relay associated with each end of the cir 
cuit, means governed by each relay When ener 
gized to exclude the associated current source 
from said circuit to enable the traffic governing 
relays therein to be energized from the source at 
the opposite end of the circuit, signals governed 
by the traffic governing relays to permit traffic to 
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move through the stretch in a direction deter 
mined by the end at which said circuit is supplied 
with current, and means at an intermediate point 
of the stretch operable to enable the reconnection 
of the disconnected source to the circuit to be 
effective to energize the traffic relay at its end to 
permit traffic to move from such intermediate 
point out of the stretch in either direction. 

i3. In combination, a stretch of railway track, 
a plurality of signals spaced along said stretch 
for governing traffic movements in a given direc 
tion Over said stretch, other signals spaced along 
said stretch for governing traffic movements in 
the opposite direction over said stretch, a traffic 
direction circuit, a contact at each signal location 
included in Said traffic direction circuit and con 
trolled by a signal at the same signal location and 
arranged to be closed only when that signal is 
directing a train to proceed, means for energizing 
Said traffic direction circuit by current of either 
polarity, means controlled by said traffic direction 
circuit when energized by current of a given 
polarity for clearing said plurality of signals, and 
means controlled by said traffic direction circuit 
when energized by current of the opposite polari 
ty for clearing said other signals. 

14. In combination, a stretch of railway track, 
a signal located at a given point for governing 
traffic movements in a given direction on said 
stretch, a second signal located at a second point 
for governing traffic movements in the opposite 
direction. On Said stretch, a traffic direction cir 
Cuit, nearnS for energizing said traffic direction 
circuit by current of either polarity, means con 
trolled by Said traffic direction circuit when ener 
gized by current of a given polarity for clearing 
Said first signal, means controlled by said traffic 
direction circuit. When energized by current of the 
opposite polarity for clearing said second signal, 
a contact in Said traffic direction circuit closed 
by said traffic direction circuit upon becoming 
energized by current of said given polarity, a sec 
Ond contact in said traffic direction circuit closed 
by Said traffic direction circuit upon becoming 
energized by current of said opposite polarity, a 
third contact in multiple with said second contact 
closed by said first signal while directing a train 
to proceed, and a fourth contact in multiple with 
Said first contact closed by said second signal 
While directing a train to proceed. 

15. In combination, a stretch of railway track, 
a signal located at a given point for governing 
traffic movements in a given direction on said 
stretch, a second signal located at a second point 
for governing traffic movements in the opposite 
direction on said stretch, a traffic direction cir 
cuit including a first and a second polarized con 
trol relay for said first and second signals respec 
tively, means for energizing said traffic direction 
circuit by current of either polarity, a neutral 
relay energized by a circuit including a normal 
contact closed by said first polarized relay when 
energized by current of a given polarity, a second 
neutral relay energized by a circuit including a 
reverse contact closed by said second polarized 
relay when energized by current of the opposite 
polarity, means controlled by a normal contact of 
said first polarized relay and by a front contact 
of Said first neutral relay and also by a back con 
tact of said second neutral relay for clearing said 
first signal, and means controlled by a reverse 
contact of said second polarized relay and by a 
front contact of said second neutral relay and also 
by a back contact of said first neutral relay for 
clearing said second signal. 
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16. In combination, a stretch of railway track, 

a signal located at a given point having a lamp 
cooperating with a mechanism operable to a stop 
position and also to a second position for direct 
ing traffic movements in a given direction on said 
stretch, a Second signal located at a second point 
having a lamp cooperating with a mechanism op 
erable to a stop position and also to a second 
position for directing traffic movements in the 
opposite direction on Said stretch, a traffic direc 
tion circuit, means for energizing said traffic di 
rection circuit by current of either polarity, means 

controlled by said traffic direction circuit when 
energized by current of a given polarity for Oper 
ating the mechanism of said first signal to its 
second position and also for lighting the lamp of 
said first signal When a train approaches said 
signal, and means controlled by said traffic direc 
tion circuit, when energized by current of the 
opposite polarity for operating the mechanism of 
said second signal to its Second position and also 
for lighting the lamp of said Second signal When 10 
a train approaches said Second signal. 

PAUL P. SiOKER, 


