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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-

5 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 confrols the interme-

10 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

15 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 ocut the

20 novel features thereof in claims.

The accompanying drawings, Figs. 1 to 4,
inclusive, when placed end-fo-end from left to
right in the order named, show a diagrammatic
view of one form of the apparatus embodying

25 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

30 rail joints the traffic rails of the stretch are
divided up into track sections B4T, {T, A2T,
B2T, (0T, AIOT, BIST, 12T, Al2T, 3T, and A8T
with only the left-hand end of the section AT
shown. The sections IT and 3T include switches

33 I8 and 38, respectively, of the associated sid-
ings Pl and P3, while one of the intermediate
sections 10T includes a switch 28 for the asso-
ciated siding P2. It is to be understood, how-
ever, that the invention is not confined to this

40 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

45 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, 10, 12 and R4 govern traffic

50 moving from left to right, and signals L4, i3,
1{ 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

en
P

(Cl. 246—3)

are assumed to be constantly lighted from a
suitable current source. The lamps EI0, Efl,
Ef2, and Ei3 of the automatic signals 10 to 183,
respectively, located at intermediate points of
the stretch are approach lighted under control
of approach lighting relays I9ER, TIER and
12—13ER.

Relays B4TR, TR, A2TR, B2TR, |(0TR,
AIO0TR, BIJTR, I2TR, Al2TR, 3TR, and A4TR
are track relays controlled by their respective
track circuits in the usual manner.

Relays IL2FR, I8FR, I{FR, 12—i3FR and 4FR
are polarized traffic relays that govern the di-
rection of traffic by their respective signals. Re-
lays {ONFP, I0RFP, [ INFP, {IRFP, 12—I3NFP
and 12—I{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, LAZH, RALH and L4H are polar-
ized home control relays used to control their
respective signals. The relays RA2HP, RB2HP,
LA2HP, RAAHP, LAAHP 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, [0PC, [IPC, i2—I3PC
and RAAPC are slow-acting repeaters of their
respective signals. Relays L.B2H and RBA4H are
neutral home control relays of their respective
signals. The relays R2GP, L2GP, RAGP and
LAGP are repeaters of their respective signals
in the stop position.

The relays I2MR, R2MR, L4MR and RAMR
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 L2ZHS and R2HS are operator con-
trolled relays governing traffic over switch IS
and the adjacent territory, while relays L4HS
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 currernt are employed
at the respective signal locations and for con-
veniende these have been diagrammatically il-
lustrated as comprising batteries DI and D%
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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 signalz are to be cleared for
a traffic movement. To clear the signals for a
movement from left to right, the operator con-
trolled relay L4AHS 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 LAHSI; through
the front contact LAMRI! 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 11, the
winding of traffic relay (2—13FR, conductor (2,
through contacts bridged by arm 281 of the circuit
controller of switch 2S, conductor #3, the winding
of traffic relay 18FR, conductor 14, the locking
relay front contact R2ZMR!, through the front
contacts R2HSI and R2HS2 in series, conductor
15, the winding of traffic relay L2FR, front con-
tacts 16 and 1T of track relays {TR and A2TR,
conductor 18, front contact (9 of track relay
B2TR, conductors 28 and 28a, front contact 21
of relay 10PC and conductor 22¢ to conductor 23,
or, if traffic has been set up for the opposite direc-
tion, from conductors 28 and 29b, front contact
61 of relay 10RFP and conductor 22b to conductor
23, front contact 24 of track relay I0TR, con-
tacts bridged by the switch circuit controller arm
252, conductor 25, conductor 25a, front contact
26 of relay { INFP to conductor 27a, or, if traffic
has been set up for the opposite direction, over
conductors 25 and 25b, front contact 28 of relay
HIPC, conductors 21b and 2%a, through the wind-
ing of traffic relay ! IFR, front contact 28 of track
relay AIGTR, conductor 38, front contact 3i of
track relay BIOTR, front contact 32 of relay
12—13PC, front contact 23 of relay {2TR, conduc-
tor 34, front contacts 35 and 36 of track relays
AI2TR and 3TR, respectively, the winding of
traffic relay 4FR, conductor 37, and through the
back contact LAHS2 to a C terminal of the
battery Db.

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 pesition. The circuit over which the
signal 12 is held extends from a B terminal of
battery D5 through back contract 53 of relay
RAZLPC, normal polar contact 52 of relay 4FR,
conductor 5{, front contact 58 of relay 12—
13NFP, conductors 4S¢ and 48, through the nor-
mal polar contact 48 of relay {2-—{3FR, conduc-
tor 41, the winding of the signal {2, conductor
46, normal polar contact 85 of relay {2-—i3FR,
conductors {42 and {42a, front contact 44 of relay
12—I3NFP, front contact 43 of track relay I12TR,
conductor 42, front contacts 4f and &8 of track
relays A{2TR 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
RASPC to a C terminal of the battery D5. With
the relay RASPC energized, it will be apparent
that the circuit traced through the winding of
signal (2 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 12—I3NFP is energized
over g circuit including the normal polar contact
68 of traffic relay I2—I3FR.

With signal {2 in either its clear or caution
position, relay §2—13PC is energized over a circuit
extending from a B terminal of battery D4
through G, or R and Y, contacts of signal 12,
conductor 69, front contact 70 of relay {2—I3NFP,
conductor T1, conductor Tla, and through the
winding of relay {2—13PC to a C terminal of the
battery DA. ’

With traffic set up as described above, signal
{8 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 13 closed in the

stop position, and therefore checking that the’

signal {3 is at stop, conductor 13, the normal
polar contact 74 of relay {12—I13FR, conductor 15,
the winding of approach lighting relay 12—i3ER,
ifront contact 77 of relay 12—138PC, conductors
T8 and 78a, back contact 19 of relay 12—I3RFP,
conductor 88, front contact 81 of relay IINFP,
conductor 82, back contact 83 of relay 11PC, con-

ductor 84, back contact 85 of relay IHRFP, con-

ductor 88, front contact 87 of relay I0NFP, con-
ductor 88, the winding. of signal {0, conductor 889,
nermal polar contact 90 of relay I0FR, front con-
tact 81 of relay [ONFP, front contact 92 of track

relay {6TR, conductor 93, back contact 94 of relay 4

{{RFP, front centact 85 of relay |INFP, front
contact 98 of track relay AIOTR, conductor 97,
front contact 98 of track relay BIOTR, back
contact 99 of relay [2—{3RFP, conductors 100a,
168, and through the front contact 101 of relay
§2—138PC to a C terminal of the battery D4.

If signal 12 is at stop due to a train being in
section 12T or AI2T and with traffic set up as out-
lined above, the circuil traced through relay 12—
{2PC will be interrupted at both the G and Y con-
tacts of signal 12 and relay 12—13PC will accord-
ingly assume its released position. With relay
12—13PC in the released position, current flow
through the circuit traced to signal {8 will be in
the reverse direction to that traced and signal {0
will accordingly move from its clear to its caution
position.

With signal 10 in either the clear or caution
position, the associated relay {0PC 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 I0ER, conductor {82, through front
contact 183 of relay 10PC, conductor 104, back
contact 105 of relay I@RFP, conductor 106, nor-
mal polar contact 167 of relay L2FR, through the
winding of relay R2¥, conductor (88, normal po-
lar contact 199 of relay L2FR, front contacts 110
and {11 of track relays {TR and A2TR, conductor
12, front contact 113 of track relay B2TR, back
contact (1§ of relay I8RFP, conductor 115, and
through the front contact 118 of relay {0PC to a
C terminal of the battery D2. If signal 10 is in
the stop position, the circuit of relay 10PC will
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be interrupted at the Y and G contacts of signal
18 and the relay {0PC 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
RAZHP. This circuit extends from a B terminal
of the battery D{ through front contact 54 of
track relay ITR, the back contact 2TEl of the
time element relay 2TE; front contact L2GPI,
checking that the opposing signals are at stop;
front contact R2HSZ of the energized operator
controlled relay R2HS, front neutral contact 56
of relay R2H, circuit controller {Si in its normal
position, and fthrough the winding of relay
RAZHP to a C terminal of the battery Df. If the
switch {S is in the reverse position, its circuit
controller arm IS{ will be in its reverse position
and accordingly relay RB2HP will be energized in
lieun of RAZHP.

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 DI through
the normal polar contact 57 of relay R2H, the
winding of signal RA2, the normal polar contact
58 of relay R2H and through the front contact
58 of RA2HP to a C terminal of the battery DI.
If relay R2H is energized in the normal direction
as illustrated, the current supply to the winding
of the signal RA?2 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 R2I and RB2HP in the same manner as
signal RA2 by the relay R2H and the relay
RAZHP, 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 hattery D! through the R contacts of sig-
nal RAZ in series, conductor §8, through the R
contacts of signal RB2 in series, and through the
winding of relay R2GP to a C terminal of the
battery DI, It will be apparent, therefore, that
when either signal RA2 or RB2 is removed t0 a

r3 broceed pogsition, the circuit of relay R2GP will

be interrupted. When the relay R2GP releases,
its front contact 62 opens the stick circuit of lock-
ing relay RZMRE which, in turn, releases, and at
its contact R2MR1 opens the traffic locking cir-

4 cuit, thereby preventing the position of the traffic
relays being changed when sighal RA2 or RB2.

is in g preceed position. The pick-up circuit for
relay R2MR, if the signal is operated to its stop
position by a train entering the section over

5 which it governs, extends from a B terminal of

the battery Di, through front contact 62 of relay
R2GP, conductors 83 and $%3a, back contact
A2TR! of track relay A2TR, through back con-
tact 8TZ{ of the track repeating relay 1TZ, con-

5 ducter €4, and through the winding of relay

REZMR to a C terminal of the battery DI. If the
signal is returned to stop by the operator, the
pick-up circuit extends over conductors 83 and
$3b through the front contact 2TE2 of the time
element relay, conductors 64a and 4. 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 DI, through front contact 62,
conductors 63 and 63c, back contact 65 of relay
R2MR, conductors 66a and 67, front contact
ITRI and through the winding of relay 2TE to a
C terminal of the battery DI. The stick circuit
for relay RZMR comprises the first portion of the
operating circuit of relay 2TE, but includes the
front contact 65 of relay RZMR 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 bheen shown. Relay RAGHP, controlled in
part by contact 16 of relay RASH, checks the
track circuit through the section 3T at contact
72 of track relay 3TR, and checks the normal
position of switch 3S through the circuit con-
troller contact 3S2 of the switch 38, and, through
being controlled by relay RASH, checks the
track circuit of section A4T and others so as to
prevent opposing moves. Relay RASHP is a slow
releasing repeater of relay RA4H, while the re-
lay RBAH is the home control relay for signal
RB4. The confrolling circuits for these. relays
extend from a B terminal of the battery D5,
through contact 12 of track relay 3TR, back con-
tact 4TE! of time element relay 4TE, through
the frent contacts LAGPI and RAHSI; through
the circuif controller arm 3S2 in its upper po-
sition, when the switch 38 is in its normal posi-
tion; the front neutral contact 7§ of relay RA4H,
and through the winding of relay RAGHP to a
C terminal of the battery DB. If the switch 3S
is in its reverse position, a circuit will be com-
pleted through relay RB4H in lieu of relay
RAAHP. : '

With relays RA4H and RAZHP energized, a
circuit is completed for moving the signal RA4 to
a proceed position. For example, if the polar
home control relay RAZH 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 flow
through the winding of the signal will be in the
reverse direction and it will accerdingly 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 RBAH.

With signal RA4 in either the clear or caution
position, the relay RA4PC 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 RAAPC, to a C terminal of the battery D3,
The relay RAGP is normally energized over gz
circuit extending from a B terminal of the bat-
tery Db through the R or stop position contacts
of signals RA4 and RB# in series. Therefore, if
either signal RA4 or RB4 is moved to a proceed
position, the relay RAGP becomes deenergized
The control and operation of locking relay
REMR by relay R4GP and by the operator is
similar to that described for locking relay R2MR
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and a description of these operations is there-
fore believed to be unnecessary.

The operations required to set up trafiic 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 establishmen{ 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 RZHS must be de-
energized, all intervening track sections clear,
and the operator controlled relay LAHS ener-
gized. A circuit will then be completed over the
traffic circuit from the current source DI through
the back contacts R2HSI and R2HS?2 instead of
from source D5 through back contacts LAHSI
and L4HS2; and since the battery DI 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
I0FR, at its polar contact 90, opens a point in the
circuit formerly traced through the winding of
signal 10, which accordingly moves to its stop po-
sition, and at its polar contact {27 opens a point in
the circuit to the lamp EI0 of this signal. The
relay I6FR also, at its polar contacts 126, opens
the circuit of relay 10NFP and closes the circuit
of relay 10RFP.

At the location of signal I, traffic relay I {FR,
at its polar contact 128, closes a point in the en-
ergizing circuit of signal il and at contact 129
closes a point in the circuit of the lamp Ell of
this signal. The relay [IFR also, at its con-
tacts 138, opens the circuit of relay {{NFP and
complctes a circuit through the relay {{RFP.

At the location of signals 12 and (3, the traffic
relay 12—I3FR, 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 2.
The relay 12—I3FR also, at polar contact 14,
transfers the connection of the winding of ap-
proach lighting relay 12—I13ER from conductor
13, heretofore connected to a B terminal of the
battery D4 through R contacts of signal 13 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 I0RFP, | {IRFP and 12—I3RFP
energized, and relays IONFP, |INFP and
{2—I13NFP deenergized, and the signal LA2 in its
stop position, circuits are completed for moving
signals 11 and i3 to caution and proceed positions,
respectively. The circuit for signal Il extends
from a B terminal of battery D{ through back
contact 138 of relay LA2PC, reverse polar contact
107 of relay L2FR, conductor 106, front contact
105 of relay {0RFP, back contact 87 of relay
10RFP, back contact 87 of relay {0NFP, conduc-

2,154,539

tor 86, front contact 85 of relay | IRFP, conduc-
tor 137, through the winding of signal i, con-
ductor 138, reverse polar contact 128 of relay
[{FR, front contact 94 of relay |IRFP, conduc-
tor 93, front contact 92 of track relay (0TR, back
contact 8f of relay IONFP, conductor 135, back
contact 134 of relay 10PC, conductor 133, front
contact {14 of relay 10RFP, front contact 113 of
track relay B2TR, conductor 112, front contact
{if of track relay A2TR, and {10 of track relay
iTR, reverse polar contact 109 of relay L2FR, and
through the back contact 132 of relay LLA2PC to a
C terminal of the battery DI. With current flow
through the winding of signal |1 in the direction
traced, the signal 11 is moved to its caution posi-
tion. With the signal {1 in its caution position,
an operating circuit is completed for the pole-
changing relay [{PC. This circuit extends from
a B terminal of the battery D3, through R and Y
contacts of the signal {1 and through the winding
of relay (IPC to a C terminal of the battery D3.

With relay (IPC picked up, the circuit com-
pleted through the winding of the signal 13 ex-
tends from a B terminal of battery D3, through
the winding of approach lighting relay | {ER, con-
ductor {39, front contact 140 of relay |IPC, con-
ductor {41, through the back contact 81 of relay
{ INFP, conductor 80, front contact 19 of relay
{2—{3RFP, conductors 49b and 49, reverse polar
contact 48, through the winding of signal 13, the
reverse polar contact 45, conductors 142 and 1420,
through front contact 89 of relay 12—I3RFP,
front contact 98 of track relay BI0TR, conductor
97, front contact 96 of track relay AI0TR, back
contact 95 of relsy {INFP, conductor 143, 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 1L2HS and
that the operations which follow will correspond
to those which followed the picking up of relay
RAHS to clear signal R4.

It will be observed that the controlling circuit
of signals RA2 and RB2 includes front contact
L2GP1 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
R2GPI 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 12 or I3
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can be moved to a proceed indicating position, -

traffic relay 12—I13FR 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 !l and, in addition,
traffic relay 16FR must be in its normal position
before a circuit can be completed for moving sig-
nal 10 to a proceed position. Similarly, both
traffic relays 10FR and IIFR must be in their
reverse position before a circuit can bhe completed
through the winding of signal (1.

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 28 at an intermediate point
in the stretch might have. The circuit controller
of switch 28 is employed to control the traffic
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circuit in such mantier that when the switch 28
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
L4HS 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 batiery 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
eircuit. 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 28 and this
switch is moved to its reverse position, the circuit
controller arms 28I and 282 first separate the

left and right-hand portions of the traffic circuit

irom each other and then bridge the respective
halves of the circuit with resistors Rl 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 18TR, including battery DI, while the
right half is included in a closed circuit includ-
ing the battery D5. It will be observed that if
the train enters the siding P2 and clear of track
section 10T, the circuit through the left-hand end
of the traffic circuit will also be completed, and
that in such . case the direction of current flow
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 I0FR 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 1IFR, {2—I[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 28 may be reversed after
the train has passed it, and if the operator has
vreviously released relay R2HS, current will flow
through the right-hand section of the trafiic
circuit as soon as the switch 28 has been re-
versed in the same direction as when signal R2 is
cleared, and accordingly the signals remain set

5

the switch location. When the train clears sec-
tion 10T, either by entering the siding or by mov-
ing on into section A{OT, the track relay {0TR
will complete the circuit through the left-hand
portion of the traffic circuit; and since current
supplied to it is from battery Di instead of DS,
the direction of current flow is reverse to that
originally set up. The traffic relays L2FR and
{6FR accordingly move their polar armatures to
the opposite position, as required in the prep-
aration for traffic movements from right to left.
The cperator may therefore now direct the move-
ment 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 trafic 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 establishéd, since
poiarized 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 cne form of apparatus embodying my in-
vention, 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 home signal control relay at each
end of the strefch, 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
home 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 ftraffic 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 streteh, 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 trafiic 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 streteh 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 trafiic 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 cperable 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 traffiic 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 rermally
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 eir-
cuit and for temporarily substituting the assoeci-
ated bridee 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 intermedi=
ate point in the stretch and for then bridging the
separated portions at such point to prepare the
réespective 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 epposing relation to
said first current source so that no eurrent hor-
mally flows through said circuit, means for re-
moving one or the other of said current sources
from said circuit and for directly coniiecting 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 connectéed in said
circuit to enable said relays to selectively deter-
mine the direction in which traffic is to be set
up through the stretch, ahd 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 difectioh to that last
flowing through such relays to énable the estab-
lishment of traffic in the portion of the stretch
served by such potrtion 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 noe
current flow over the circuit, a directional relay
at each end of the stretch, an opérator controlled
means at éach end of the stretch each adapted
when energized to disconnect the source of cur-
rent at its end of the strétch 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 c¢urrent
source employed in the energization of said re-
lays, and means for separatihg the respective
ends of the circuit and for closing together such
separated ends to effect energization of each di=
rectional relay from the associated current source
to opetate them in opposite directions to estab=
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lish opposife 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 & 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 cperated 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 contacis 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 as-
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 strefch 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.

13. 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-
trolied 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, g 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, means 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 fraffic 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 fraffic direction ecir-
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 teo a stop
position and also to a second position for direct-
ing trafiic movements in a given direction on said
stretch, a second signal Iocated at a second point
having a lamp cooperating with a mechanism op-
erable tc 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 fraffic direction circuit when
energized by current of a given polarity for oper-
ating the mechanism of said first signal to its
second position and alsc for lighting the lamp of
said first signal when a ftrain approaches said
signal, and means controlled by said {raffic direc-
tion circuit when energized by current of the

opposite polarity for operating the mechanism of

said second signal to its second positicn and also

for lighting the lamp of said second signal when 10

a train approaches said second signal.
PAUL P. STOKER.
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