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rhis paper discusses field circuits for
automatic traffic control in single-
ack territory. In field automated
TC, the trains cause the signals to
ear and meets to be made without
ianual attention and without control
e action. A transfer relay is pro-
ded which permits operation either
y distpatcher controlled code, or by
atomatic control. During part of the
ay, or over part of the CTC terri-
iy, trains may be controlled auto-
atically, while at other times, or in
ther parts, the trains are controlled
y the dispatcher.

The transfer from manual to auto-
iatic control may be effected by the
TC machine operator, or by a failure
f the code line. In order to make this
utomatic operation possible, it is
ecessary to accept station-to-station
lock. Thus the circuits were designed
» that one train cannot follow a pre-
eding train until the block is clear
p to the far end of the next siding.
The economic advantages of the
eld automated CTC are: first, the
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use of the existing facilities and equip-
ment during code line troubles, al-
though the preference of trains is given
by track occupancy; second, the reduc-
tion of delays with no loss of safety in
case the code system fails to operate;
and, third, the reduction of operating
expenses by permitting one dispatcher
to handle more miles of CTC territory.

The transfer from operator to auto-
matic controlled CTC may be accom-
plished by the operator pushing a but-
ton or by an open or shorted code line.
To restore operator control, a code is
sent to each desired field station, pick-
ing up its transfer relays. If the CTC
operator had placed the CTC in auto-
matic control, indication codes are sent
to the central office and the indication
lamps are lighted. In case an emer-
gency transfer occurs, because of a
code line failure, indications will not
appear on the control machine, but
the trains will continue to operate by
signal indication.

If the CTC operator wishes to trans-
fer the traffic control to automatic, he
pushes a button in the control ma-
chine. The code line is held open for
an unusually long impulse. The field
line relays release, and thereafter relays
RP (8)* and RPP (9). With these
two relays down, the field function re-
lays are operated by the automatic
control circuit, instead of the control

code impulses. The RP and RPP relays
are the same as used by US&S 506-A
code system for field station discon-
nect. This transfer feature is an al-
ternative application of the same prin-
ciple. All the field stations will now be
in the automatic control condition. To
restore dispatcher control, a control
code is sent to each desired station to
pick up its transfer relays.

In case the code line breaks open or
shunts at some point, the field stations
whose R relays are released, act as de-
scribed above. An emergency transfer
takes place and the field automatic
control circuits handle the traffic, with
siding-to-siding block. No indications
will then be displayed in the control
machine.

The diagram shows the automatic
control circuits for the south end of
station B. The south end of station B
will be used as an example, and the ac-
tion here will be indicative of all end-
of-siding locations. Only relays LBPR
(2) and LSR (3) need be added to
existing CTC and interlocking ifield
relays. The diagram shows only the cir-
cuits that are necessary for a good
understanding of the automatic opera-
tion. Track, signal control, and other
circuits are omitted.

These circuits are so arranged that a
train will normally route itself onto
the main track at a station. When two
trains are approaching a station from
opposite directions, the first train to
occupy the approach track circuit will
hold the main, and the second train
will be routed into the siding.

* The numbers in parenthesis are intended
as an aid in locating a particular circuit.
They refer to the circled numbers on the
circuit diagram.
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Automatic operation (RPP down)
is as follows: When a train enters the
track circuits in approach to the sta-
tion entering or leaving signal, the
switch operation and the clearing of
signal are initiated, if traffic conditions
allow. The approach relay RAR (1)
selects direction. A signal will be called
only after the route is properly lined,
which is indicated by the switch
repeaters NWPR and RWPR.

The directional stick relays LSR
(3), ARSR (4), and BRSR (5) pre-
vent switch operation and clearing of
signals to the rear of the trains. Con-
tacts of BRSR and ARSR are also
used between the first RAR back con-
tact and the heel of RABPR (11), to
prevent the entrance of following
trains. It will also prevent the traffic
blocking that would occur if an op-
posing move were made.

When a northbound train ap-
proaches the south end of station B,
it will initite the clearing of signal RA.
As the train occupies track circuit
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AST, relay RAR (1) will be released.
With RABPR up, a circuit is closed
through LSR, RAR, BRSR and ARSR
back contacts and RPP down, to op-
erate WSR normal (10, 11), if neces-
sary. The same circuit, over a front
contact of NWPR and another RAR
back, applies code battery to reverse
the signal control relay RHSR (16),
thus clearing signal RA.

The train, accepting signal RA, re-
leases the OS track relay TKSR (13),
which restores RHSR to normal. The
relay TKSR breaks the reverse circuit
through the top coils of RHSR and
LHSR and closes the normal circuit
through the lower coils of RHSR and
LHSR. At the same time ARSR (4)
picks up, preventing signal RA from
clearing for a following train.

The RB signal is operated in a simi-
lar manner. The control circuit in-
cludes RABPR back and RBBPR front
contacts, to reverse WSR. RABPR is
down because a southbound train had
caused signal LA at the north end of

station B to clear before the nortk
bound train had reached track circu
AST. RWPR completes the circuit «
operate RHSR. BRSR (7) picks uf
when the train passes the signal, pm
venting the signal from clearing for !
following northbound train. |
The clearing of the LA signal Mll
be initiated when a southbound trai
causes RABPR (5) to release. If traf
fic conditions allow, LBPR (2) will
picked up. The control circuit (It
may be traced through LSR bad
RAR and LBPR front, RABPR
ARSR back contacts (12) to operatt
WSR normal, when necessary. Ik
signal control relay LHSR (15) i
versed over NWPR and RAR fron
contacts, thus clearing signal L\
When the train passes the siend
TKSR restores LHSR to the norte
position. LSR (3) picks up by the =
lease of the red signal repeater LRGF '#
and sticks over TR and RAR
down. Thus, the control circuit
opened and the entrance signal RA¢
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RB cannot be cleared to the rear of
the train.

In the case where a northbound
train is meeting a southbound, and the
northbound has occupied track circuit
AST before the southbound train oc-
cupied track circuit ANT at the north
end of station B, the southbound train
would have been routed into the sid-
ing. Relay RBBPR would be down,
and relay RABPR would be up. When
the northbound train enters track cir-
cuit T, RABPR (5) will drop, causing
ARSR (4) to pick up. As soon as the
northbound train clears track circuit
T, TKSR (14) would pick up, al-
lowing WSR to reverse the switch.
When RWPR picked up, signal LB
would clear. The control circuit (10,
12) may be traced over RABPR back,
ARSR front, and RBBPR back con-
tacts. RABPR would have been re-
leased by the northbound train oc-
cupying track circuit T.

In the event the southbound train
does not leave the siding while the
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northbound is causing RABPR to be
released, or if the dispatcher has manu-
ally routed the southbound into the
siding without a meet, signal LB will
clear over RABPR front (12) and
RBBPR back contacts.

The circuits were designed so that a
southbound train at station B cannot
follow a preceding train until the block
is clear up to the south end of sta-
tion A. This condition appears logical
because the preceding train may wait
at A for a meet, in which case the fol-
lowing train must not move. This con-
dition is checked by the LBPR relay
(2), including ALSR and BLSR back
contacts at the north side of station A.
Certain precautions are taken regard-
ing the transition period between the
centralized and automatic control, sup-
posing its application to be a complete
conventional CTC system, including
full complement of siding and inter-
mediate signals. This is the reason for
including back contacts of ARSR and
BRSR between RAR and RABPR

(11) in the automatic control circuits.
This is also the reason for LABPR and
LBBPR front contacts in the LBPR
circuit (2).

Other situations must be considered
to permit good performance of this
CTC automation system. These will
depend upon the particular case. The
terminal stations, for instance, must
be locally controlled when the system
control 1s transferred to automatic.
When authority is given by the CTC
operator to perform local switching at
sidings along the main line. the LBPR
and RBPR at the adjacent station ends
will be released; if an emergency trans-
fer to automatic occurs while these re-
lays are released, the traffic blocking
action of these relays will need to be
reset by the train crew.

It is not the object of this paper to
indicate and prevent all the problems
that may arise. These problems will
have to be considered at the time the
automatic control is applied to a par-
ticular CTC system. RSC
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