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VarIous comments and inquiries have
peen received with reference to the
editorial in the March issue of Rail-
way Signaling, which included no spe-
cific statements concerning the local
control circuits at the passing tracks,
while the diagrams as well as the dis-
cussion did not include intermediate
signaling. The thought at that time
was that details of this nature would
be determined by the arrangement of
circuits and the number of line wires
which are in service on existing instal-
lations of automatic block signaling.
Some of the comments received, how-
ever, suggest that an explanation be
given of at least one possible arrange-
ment of automatic intermediate sig-
nals, as well as office-controlled field
circuits for the control of the signals,
and for inter-connections and lock-
outs of opposing or conflicting semi-
automatic signals in a group. The fol-
lowing discussion applies to a scheme

of circuits which might possibly be’

practicable under certain conditions.

In view of the fact that the station-
to-station semi-automatic signals such
as 2R1 and 2R2 at station C as well as
the corresponding opposing signals
211 and 212 at station B, all normally
display the Stop aspect, and that only
one of these signals can be cleared at
any one time, the head-on protection,
for trains between passing tracks, is
complete. For this reason, the interme-
diate signals need not necessarily be
staggered for the purpose of provid-
ing head-on protection. In the dia-
grams herewith, the intermediates are
shown as two double locations, but
the signals for one direction could be
Spaced independently of those for the
other direction, thus providing effi-
cient operation of following trains,
as well as expediting operations where
one of two trains is to enter or leave
4 passing track.

The following discussion applies to
the arrangement of six semi-auto-
Mmatic signals at each passing track, but
@ evplained in the first column on
tage 140 of the March issue, if sta-
Won-departure signals are desired,
only six of the signals would be semi-
tomatic, and, therefore, the pro-
posed circuit arrangement would
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apply in so far as the nuwmber of
office-controlled relays and basic inter-
connections are concerned.

Office Control of Signals

As explained on page 137 of the
March issue, the objective of the pro-
posed signal arrangement is to mini-
mize the equipment at each passing
track, not so much as a means of
economy in this respect strictly, but to
arrive at a control arrangement for
semi-automatic signals which can be
justified economically on extended
mileages of existing automatic block,
where the hand-throw switch stands
are to remain in service. The purpose
of the semi-automatic signaling, of
course, is to direct train movements
by signal indications which take the
place of time-tables and train orders.

With only six semi-automatic sig-
nals at each passing track, one easy
method would be to control each sig-
nal by an individual office-controlled
relay. However, perhaps recognition
of facts concerning the directions in
which trains are headed, and the use
of relays which give the equivalent of
selections which would be established
if power switches were used, can be
the basis of controlling more than one
signal by an office-controlled field re-
lay.

Diagrams for several different cir-
cuit schemes have been developed. A
conclusion to date, however, is that
penurious reduction in the controls
hetween the office and the field stations
is not advisable. The use of normally
clear semi-automatic signals, with an
office control of a knock-down for the
direction of signals not to be used by
an approaching train, is one possibili-
ty. Normal-clear for one direction,
with a knock-down for the other, like-
wise is possible. Normal-Stop signals,
with approach clearing, likewise is
intriguing, but may be too expensive,
and may involve I. C. C. Rule 207. A
point of importance is that the lever-
man should have control of each semi-
automatic signal that is to be cleared.
Furthermore, the closed-circuit prin-
ciple should be followed, in that the
placing of a signal to the Stop aspect

should not depend on the energization
of a relay, except that this principle
can logically be used with reference to
the lever office control of the “take-
away” of the one signal in a set of op-
posing and conflicting signals. Noth-
ing worse than a train delay would
result, if an office-controlled field re-
lay failed to pick up or be released by
lever control because automatic con-
trols are in effect in the field. An im-
portant consideration is that the
scheme of control circuits should per-
mit the control of power switches, if
desired later, especially at locations
where the grades are adverse,

Four Office-Conirolled Relays

Based on these considerations, a
diagram for one scheme is shown
herewith. This scheme is not being
advocated as something finished and
perfect, but is presented to encourage
study of the subject. Comments and
suggestions concerning this or other
schemes will be welcome. The scheme
herein proposed is intended for ap-
plication where the regular absolute
permissive block system of circuits is
now in service for existing normal-
clear automatic signaling. For those
roads which do not have such circuits,
and do not care to install them, an-
other scheme can he developed.

The arrangement of circuit dia-
grams shown herewith were prepared
primarily to illustrate the basic
schemes, and do not include all of the
possible connections or perhaps all
which may be needed. Contacts in track
repeater relays would be used, for ob-
vious reasons. The symbols for the re-
lays for the control of the semi-auto-
matic signals represent primary control
of the semi-automatic signals, other lo-
cal circuits will be required for actual
control of the signal mechanisms or
lamps. The controls for the take-sid-
ing signals as well as the leave-siding
signals are for the preliminary as-
pects, and further local circuits can
be designed as explained in the second
column on page 138 of the March is-
sue. Time locking is suggested in
connection with the controls of all the
semi-automatic signals, but no such
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vided at each passing track, the letter
B designating station “B”, and the
letter W designating “westward” sig.
nals, Likewise, an office-controlleq
relay BE controls eastward signals at
passing track B. In view of the fact
that hand-throw switch stands are tq
be used, no selections of the controlg
of signals through the positions of
power switches are available. In order
to establish equivalent selections, such
that the BW relay can control the
leave-siding signal 2L2 as well as the
high signal 211, an office-controlle
relay BWW, for the “switch to he
thrown by hand,” is provided for each
switch. BWW corresponds to the
west switch at station B. To clear sig-
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details are shown on the circuit dia-
grams.

Following trains, which are oper-
ated through on the main track, can
follow one another at regular auto-
matic block spacing as in ordinary sig-
naling, providing, of course, that the

JLEeYGP CWW (6

Some roads may pre-
fer to use contacts
in red repeater re-
lays to accomplish
the same purpose as
the contacts in the
yellow repeater or
yellow-green repeat-
er relays as shown
in these diagrams

leverman leaves the levers in the cor-
rect positions. Stick control of the
semi-automatic signals can be used
if desired, but this feature is not
shown in the diagrams.

Referring now to Fig. 1, an office-
controlled relay, such as BW, is pro-

6A

nal 2L1, relay BW would be ener-
gized ; to clear 2.2, relays BWW and
BW, in the order named, would be
energized ; to clear 2R3, relay BWW
only would be energized, and an east-
bound train would occupy track cir-
cuit BK. Likewise, to clear signal
IR1, relay BE would be energized;
to clear 1R2, relays BWE and BW,
in the order named, would be ener-
gized; to clear 113, relay BWE only
would be energized, and BF track re-
lay would be down, due to a west-
bound train on track circuit BF. Stick
relays to provide directional control
are not shown on the diagram, but
could be provided if considered de-
sirable.

Continuing discussion of Fig. 1,
when eastward leave-siding signal
1R2 is to be cleared, office-controlled
relays BWE and BE are energized.
The relay, 1R2, is not energized un-
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jess the station-to-station relay BAE
4 energized to provide protection for
an opposing move, or energized for
one automatic block for a following
move, and also, providing there is a
train on the passing track which had
ceviously ~energized stick relay
BJDS. The stick relay, BJDS, is
picked up as an eastbound train, when
entering the passing track, drops
track relay BJ with track relay BD up,
and this BJDS stick holds up until the
westward train occupies track circuit
BD when departing from the passing
track. A similar stick relay, BDJS,
enters into the control of westward
leave-siding signal 2I.2 in combination
with BWW and BW energized. If a

JYGP Js

3
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The normally-
closed front con-
tact B in the con-
trol of signal relay
1L3 and the nor-
mally-closed front
contact B in the
circuit for signal
relay 2R3, repre-
sents contacts in
a relay which re-
peats the two
track circuits BJ
and BD
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track circuit, BH, is provided on the
passing track, the sticks could be
BDHS and BJHS. Contacts of re-
la_YS, such as BDHS, are included in
Fig. 1. If a switch, leading from the
passing track to a house track, permits
alocal train to clear the passing track,
no track circuit should be used on the
passing track. In such cases, the
BJDS and BDJS sticks can be used.

If a train is to make a special move,
such as pulling by a passing track and
backing in, the leverman would be in-
formed ahead of time by telephone
Conversation with the conductor of
the train. When such a move has been
made, the BDHS stick would not be
up, and the preliminary leave-siding
aspect could not be displayed under
€ver control in the scheme shown in

ig. 1. In such a case, the conductor
When telephoning to the leverman,
Would be advised when the train is to

BK

Right half
of Fig. 1,
showing
controls at
station B

BDFI

i B6__ o

8
BIHS — oLIVGP IRIVGP
_\ 6 8K

B8J

H3IYP

81 B6 8D

2L2YGP  2LIVGP  IREYGP

o B _ 2UvGF gr BLEYEP BWW gg
81 84 2LIYGP 2L2YGP IRIYGP
= . e b Fal - ral *—
86

x - A



198

depart, and then a trainman would
throw the switch to the reverse posi-
tion, at which time, the signal would
display a proceed aspect without the
inclusion of the BDHS stick feature
being required. If the preliminary as-
pect is to be displayed on the west-
ward take-siding signal 113, the office-
controlled relay BWE is energized.

\Vith a track circuit BH on the pass-
ing track, the westward take-siding
signal preliminary aspect clears with
BWE and BH up, and with BF down.
Thus the selection between the leave-
siding 1R2 and the take-siding 11.3 is

C—1 8wW
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connected through contacts of BAW
which is controlled by the two line
wires extending westward. This line
circuit extends through the ordinary
arrangements used on normal-clear
absolute permissive block automatic
intermediate signaling, the only differ-
ence in this instance being that signal
S normally displays the yellow aspect
because signal 3L1, at station C, nor-
mally displays the Stop aspect. This
line circuit 1s checked through front
contacts of all track relays between
signal 2L1 at station B and signal 2R1
at station C. These track circuits in-

BWE \____C

BE I

Frg. 2

S
N

. N

R

Fig. 2—Diagram of circuit interlocking between the office-controlled
relays for control of the six semi-automatic signals at a typical
passing track. BW, when energized, opens the control circuits for
BE and BWE down, (i.e.) they are locked down; BE locks BW and
BWW; BWE locks BW and BWW; and BWW locks BE and BWE

accomplished automatically, and both
signals are controlled by BWE relay
energized.

If office-controlled relays BWW
and BW are energized to clear west-
ward leave-siding signal 21.2, and
the leverman inadvertently operates
the lever for take-siding signal 2R3,
nothing would happen to knock down
2L2. In this instance, BWW is al-
ready up in the control for 2.2, but
2R3 does not clear, because BK is not
released, and, furthermore, BH is
down, because, presumably a train is
occupying the passing track, otherwise
there is no need to clear 2L2.

Checks and Lock-Outs of Opposing
Station-to-Station Signals

The following example would ap-
ply when no train is occupying the
over-all station-to-station block be-
tween westward signal 211 at station
B and the eastward signal 2R1 at sta-
tion C, and the present objective is to
clear westward signal 2L1. When of-
fice-controlled relay BW at station B
is energized, the coil of relay 2.1 is

clude turnouts BD, BJ and CD, but
not CJ; the CJ not being included so
that an eastward train can be pulling in
at the west end of passing track C,
while westward signal 2.1 at station
B can be cleared for a westhound
train to proceed toward station C.
This is a typical example which would
apply for corresponding moves. The
switch circuit controllers do not shunt
the track circuits, and the line circuits
are not taken through contacts in these
controllers. Normally-closed contacts
in the switch circuit controllers are
included in the controls of the relays
for the high signals such as 21.1 and
1R1. In an actual installation, con-
tacts in switch repeater relays would
be used. The reasons for controlling
2L1 by the position of the switch at
the east end of station B are explained
on page 138 of the March issue.

The control of westward leave-sid-
ing signal 212 at station B includes a
front contact in track relay BG, but
this contact is connected in parallel
with a normally-open front contact
of BIGS stick relay which is held up
while the rear end of an eastbound
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train occupies track circuit BG. The
purpose of this stick relay contact j
to allow westward signal 2L2 to
cleared for a westbound train to de.
part from the passing track as soon g
the rear of an eastbound train clears
track circuit BI. By using an add;.
tional track circuit, with insulateg
joints on the main line opposite the
fouling clearance, further time coul
be saved when making such moveg
For discussion of this matter, see the
second column on page 139 of the
March issue. The line circuits or locg]
circuits check the Stop position of the
opposing station-to-station opposing
semi-automatic signals.

When signal 211 or 2L2 is ener.
gized, the corresponding YGP relay
picks up, and the feed to the line ty
the west is opened, so that signals
2R1 and 2R2 at station B cannot be
cleared, even if the leverman manipy-
lated the levers for those signals,
Corresponding circuits provide that
if IR1 or 1R2 at station C is cleated,
manipulation of levers for 1L1 and
11.2 would not “knock down" a pro-
ceed aspect on IR1 or 1R2. This fea-
ture should meet the requirements of
I.C.C. Rule 412, with respect to sta-
tion-to-station opposing signals.

Locking Between Office-Controlled
Relays at Passing Tracks

Not only with reference to station-
to-station opposing signals, but also
with reference to the signals at a pass-
ing track, the circuit interlocking
should be such that only one route can
be established by clearing a signal of
a set of opposing or conflicting sig-
nals, at any one time, regardless of
lever manipulation, and regardless of
whether the proper office-controlled
field relay is energized when it should
be, following corresponding opera-
tion of that lever with the intention
of clearing a certain signal.

A control machine can be made with
seven-position levers, as explained on
page 142 of the March issue, but with
a revised suggestion to place a lever
below the portion of the track diagram
representing each passing track, and
to use each such lever to control the
six signals at the corresponding pass-
ing track. This machine could include
the time locking, as explained in the
second column on page 143 of the
March issue. The present forms of
machines with individual levers, of
with three-position levers, can be
used, however, if desired, but the time
locking would be in the field.

The diagram Fig. 2 shows typical
circuit interlocking between the of-
fice-controlled relays, as, for example,
at passing track B. These detail cir-
cuits are not included in the basic
diagram Fig. 1, but should be incor-
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orated in complete plans. Office-
Eontrolled relays BE and BW need
not be energized simultaneously,
therefore, either relay, when up, opens
the feed to the coil of the other. Re-
fays BW and BWE need not be up
simultaneously, therefore, BW opens
BWE, and BWE opens BW. Like-
wise, BE opens BWW, and BWW

RAILWAY SIGNALING

operation of an independent lever for
1R2 would not “knock down” a pro-
ceed aspect on 1R1. In view of the
fact that BE and BWW are never
energized, simultaneously, there seems
to be no good reason why BESR stick
relay, when energized, should not open
the control for BWW as well as
BWE. The relay BESR is typical,

BiF
1R/ IR/
BWE /Vormi/
BESR e repeatrer
——L_f— ™~ east switch
Normal repeater
west switch J
S BWW
Fig. 3 BW
BWE l
BE BWE
—

Fig. 3—Diagram of stick relay for locking the “switch” relays

opens BE. Relay BE energized can-
not be permitted to open BWE, other-
wise these two relays could not be
used in the energized position for the
clearing of eastward leave-siding
signal 1R2. Likewise, BW energized
should not open BWW.

Stick Locking of “Switch” Relays

This leads to a consideration of
Fig. 1, that might indicate a violation
of Rule 412, which, however, is pre-
vented by auxiliary circuits not shown
of Fig. 1. For example, eastward
high signal 1R1 has been cleared by
energizing BE. By inadvertent oper-
ation, the leverman might place the
lever for the eastward leave-siding
signal 1R2 in the clearing position,
which from the appearance of cir-
cuits in Fig. 1 would indicate that
BWE would be energized, thus open-
g the control of high signal 1R1,
and thus might take away the proceed
aspect of 1R1, by operation of a lev-
er other than that for the control of
IR1. As shown in Fig. 3, with the
two relays BE and 1R1 up, a circuit
1s closed to energize a stick relay
BESR, which can stick up through
front contacts of BE and a back of
BWE. The pickup as well as the
holding for the stick could include a
contact closed when the switch in-
volved is in the normal position. The
control of the mechanism for signal
IR1 breaks through a front contact
of BESR. When BESR is up, the
circuit for relay BWE is opened, and,
therefore, with 1R1 clear, inadvertent

and a similar BWSR relay is pro-
vided, as well as corresponding relays
at other passing tracks.

Control of Power Switch

The relays such as BESR and
BWSR provide a means for “lock-
ing”, the “switch to be thrown” re-
lays, BWE and BWW, when the
high signals 1R1 or 2L1 are cleared.
If power switches are used, it would
seem that these stick relays might be
used to “lock” the switches in the
normal position. This is assuming that
either relay BE or BW, as prelimi-
nary controls for the respective high
signals, would also be effective in
operating both switches to the normal
position, if they were not already so
positioned.

Stick relays such as BWEBEIR2S
could lock the switch at the east end,

BE

1 .
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in the reversed position, the switch
formerly having been operated by
BWE up. The pickup of the stick
would include a contact in the switch
closed when reversed. The same idea
might be applied for the operation of
the switch and the clearing and lock-
ing for a westbound move into the
passing track. If such control, opera-
tion and checking is practicable, possi-
bly a power-operated switch can be
installed without additions to the
office-controlled field station arrange-
ments.

Combined Control Check

In any of the proposed signal con-
trols involving two office-controlled
relays in the energized position, such
as BWE and BE energized to clear
eastward leave-siding signal 1R2, pro-
tection should be provided such that
both relays must be energized in order
to clear the signal intended, and, fur-
thermore, no other signal should clear
if either of the relays does not pick up.

When establishing the control for
eastward leave-siding signal 1R2,
office-controlled relays BWE and BE
at passing track B are energized in the
order named, which prevents the pos-
sibility of 1R1 being cleared by BE
only, this feature being included in
Fig. 1. If BWE picks up but BE does
not, the westward take-siding signal
11.3 would display the preliminary
aspect if a westward train occupies
BF, and if no train is occupying the
passing track BH, All train move-
ments into a passing track are from a
standing start, and at a low speed, un-
der authority of a yellow aspect, and
prepared to stop short of train or ob-
struction. This is standard practice,
regardless of whether hand-throw or
power switches are used. No hazard,
therefore, seems to be involved. If
the hazard is considered important,
the use of a track circuit on the pass-
ing track would, under these circum-
stances, prevent the take-siding signal
from being cleared. If a track circuit
on the passing track is objectionable,

BWE
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BWEBES

Fig.4

From other selections
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¥ 7o relay IR2

Fig. 4—Diagram of BWEBES stick relay
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from the standpoint of successful op-
eration due to bad ballast conditions,
the presence of a train on a passing
track can be “known” by use of stick
relays-such as BJDS which would pick
up with JD occupied and BD unoccu-
pied, and would stick up until BD is
occupied by the train pulling out of
the passing track.

RAILWAY SIGNALING

The BAE contacts
in control of 2L1,
and the BAW con-
tacts in conmtrol of
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However, if the leverman does make
a mistake, to manipulate the control
for 1R2 instead of 1RI1, and relay
BWE f{ails to pick up but BE does
pick up, then the approaching east-
bound train would have a proceed as-
pect on 1R1, but 1R2 would not clear.
Under such conditions of the failure
of BWE to pick up, no hazard would
be involved, because automatic pro-
tection is provided. The only disad-
vantage is that the train approaching
on the main line would be run ahead
of the train on the passing track, and
the leverman would be informed ac-
cordingly by the track-occupancy indi-
cations on the control machine.

Three Office-Controlled Relays

Attention is now directed to circuit
diagram Fig. 5, which differs from
Fig. 1 in that normally-open back con-
tacts of BAE are included in the cir-
cuit controlling relay 2LL1. Another
feature which is different from Fig.
1 is that Fig. 5 includes only one re-

The normally
closed front
contact B in the
control of
signal relay
1L3 and the
normally closed
front contact B
in the circuit
for signal re-
lay 2R3, repre-
sents contacts
in a relay which
repeats the two
track circuits
BJ and BD
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F1g 5—This diagram is the same as the right half of
Fig. 1, except that relay BX controls all the contacts
which were controlled by relays BE and BW in Fig, 1.
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fay, BX, which controls both the east-
ward high signal 1R1and the westward
high signal 2L1. Thus BX serves the
purpose of the BE and the BW in Fig.
1. Say, for example, that signal 2[11
is to be cleared _and no westward train
has passed station A, or no eastward
train has passed station C. When of-
fice relay BX is energized, no further
action takes place until the approach-
ing westbound train passes station A
and causes relay BAE to be released.
Then back contacts of that relay com-

lete the circuit to energize relay 2L1.
In other words, this is a station-to-
station approach control” which, of
course, would already be in effect if
the lever for 2L1 is not thrown to
the clearing position until after the
westbound train had entered the block
between stations A and B.

An important point with reference
to Fig. 5 is that two over-all station-
to-station opposing signals cannot be
cleared simultaneously, which also is
true for Fig. 1. When a westbound
train passes signal 111 at station A,
signal 2L1 at station B is cleared, and
at that time, when relay 2ZL1YGP
picks up, the feed to the possible con-
trol of the eastward high signal 2R1
as well as the eastward leave-siding
signal 2R2 at station C, are opened.
The controls of the leave-siding and
take-siding signals are the same for
Fig. 5 as for Fig. 1.

Machine Indications

For use with either of the schemes,
Fig. 1 or Fig. 5, a simplified form of
track-occupancy indications can be
used. Instead of using small lamps in
the lines representing the track on the
diagram, arrow indicators are sug-
gested to show not only track occu-
pancy but also the direction of train
movements. One idea would be to
have arrows pointing eastward below
the line representing the track to in-
dicate eastward moves, and arrows
above the line to represent westward
moves, this applying if the machine
is on the north side and facing toward
the track. Another idea would be to
have the arrows form parts of the line
representing the track. Normally the
arrows would be wnon-illuminated.
When a signal is cleared for a train
movement, the corresponding arrows
would be illuminated white, this con-
trol being through lever contacts.
When a train occupies the route, the
arrows would be lighted red.

The main line within station limits,
such as track circuits BI and BG, as
well as turnout track circuits BD and
BJ, would be indicated on the track
diagram as a unit, in other words, with
any one or more of these track circuits
occupied, the section as a whole would
be indicated.

RAILWAY SIGNALING

For example, the line relay BAW
at station B is de-energized from the
time that the head end of an eastbound
train passes signal 2R1 at station C,
until the rear passes signal 1R1 at
station B. In the office, a relay,
BAWRP, can repeat the position of the
contacts of relay BAW. Thus the
control of the eastward arrows, to
indicate track occupancy eastward, can
be accomplished through contacts of
the BAWP. Likewise, a repeater for
relay CAE at station C provides a
means for controlling the westward
arrows.

‘While a westbound train is occupy-
ing track circuit BK, the office re-
peaters BAWP and CAEP would
both be in effect, but the eastward ar-
rows would not be lighted red be-
cause of interconnects through con-
tacts to control eastward indications.

When the westhound arrows are
lighted, a leverman should decide what
signal is to be cleared at station C.
As additional information, however,
the equivalent of an approach an-
nunciator can be provided. A stick
relay in the office can be energized
when both the CAEP and the BAWP
relays are controlled by the CAE and
BAW relays de-energized. Using
these positions of these relays a stick
relay is energized.

Then the stick is held up through
CAEP. The BAWP operates when
the rear of the westward train clears
track circuit 4A. Therefore, the
annunciator indication that a west-
ward train is approaching station C
can be controlled through the stick
up and BAWP in its position which
repeats BAW energized. Cut-outs to
prevent the appearance of this ap-
proach indication for an eastward
train are obvious, because, for ex-
ample, BAW is dropped before CAE
is released. For all practical pur-
poses, this arrangement gives infor-
mation of the progress being made by
trains, and of approach to stations.

A conclusion is, that track-occu-
pancy indications can be controlled
by three relays in the office, BAWP,
CALEP and BP, the latter to he op-
erated when any one or more of the
track circuits BD, BG, BI or BJ is
occupied. The track-occupancy indi-
cations give information of the arrival
and the departure of trains, at passing
tracks, and also show direction for
moves on all portions of the main line
between passing tracks and, in addi-
tion, the approach of trains toward
stations is provided.

Indications on the control machine
to show when a signal has cleared are
not absolutely necessary, hut can be
provided. For example, a relay, BQ
at station B, could be operated when
any one of the six signals is*cleared.
In the office, a circuit through con-
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tacts of BQP repeater relay could
control a circuit through lever con-
tacts to light a lamp in the symbol of
the signal corresponding with that of
the lever position. No two signals at
a passing track can be cleared at any
one time, and, therefore, the signal
repeater indication on the machine is
“actual.”




