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4, 0On Good Friday, the N st detached at Ballarat from the
morning up Dimboola pass. was left standing in platform |
Yo fors the 1145 up pass. Mhile it was there the down
Dimbeoela ran wvia platfors &. This seems far removed fros
the days when special permission was useally needed to
ieave vehicles in 3 loop road.
In a recent instance whers the M class loco lpading on
the eastbound Overland failsd at Bacchus Marsh and had to
he detached, the second Ipco 48 slass  hestler’s  end
ieading! hauled the train to Spencer Bireet.
$., The Violet Town closing lever has never been used because
there is neo elecirical proof in the circuits that staffs
have npot been withdraws to approach from beth Euros  and

(4]

(27

Benalla.
MEETIME CLOSED: at 2115 hours,
SYLLABRUS ITEM: - Stephen Mociean presented a slide guiz as pasy as ABC. There

8.3.198%9

2.4.1989

12.4.198%

21.4.198%

2,5.198%

el

[y

kni%/198%

!
[

were 26 slides, weach suggesting one letter of the alphabet.
Some  had wore  than one response {s.g. Brill trailer at
Bendige! and the winners scored 27,

‘“DGD“*

LEONABATHA. Up home sigpal A on the douwn side of McCarten Btreet and
Turner Street level trosszings was  converted to & non-track
controlled signal. & notice board lettered "4BKH/H TO CROBEING" was
provided on the up appreach to Mclarten Btreet. (0 135/78%)

has heen commissioned

ROSANNA-MACLEGD. A pew overhead tis ‘
a i trains to operate in

at Macleod and it is no longer neca:
sgries on the down hetween Rosanna an

1]
pul
b

np
or
T

i
]
i
po
b
]

DANDENONGE., Sidipg B was taken put  of
spiked for Siding €. Amend dia r

WARRNAMROGL. The up departure hmmﬂ signel post Ne 4 was abolished.
The annett locked poinits leading froe Mo 1 road to the Freight
Centre were spiked pormal, {0 2794892

KORUMBURRA. The up home signal was relocated 109 metres in
the douwn direction. fAmend diagras No 3779, {0 303/89)
gltered and a closing lever
signal to the Meringur line
gurne line were ponverisd to
netice  hoards lettersd  Y70KM/)
re pravided at Murray Avenue
g9}

NGRTH BENDIGD JUNCTIGN, Hignalling diagras Ha &°8% hecame
pffective and diagras No 4°B0 has heen canceliesd. The new diagranm
reflects the "8s ip service® situyation. (0 313/8%
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14,.3.1989

LALOR-EPPING. GBignalling diagram No 1'B%? (Ruthven-Epping! became
gffective and diagram Ne 317B8 was cancelled. The alterations are:-
1. The &taft ¥ Ticket =ystem bhetween Laler and Epping Was
aholished and the section is now effectively worked as part of
Epping yard.

The former down home signal and plunger lock at Epping were

ahelished.

A signal coentrol panel has been provided. The panel indicates

Epping yard and also the position of peints 007 at Lalar.

4. Tmo position light signals Nos EFFIEE, EFF124, EFR127 and
ERPIZ8B were provided and are worked from  the signal control
panel. Signals EPPIZE and EFPI27 are provided with light disc
signals applying to the stabling sidings. A notice has been
fived to the light discs and is lettered "TO SIDINBE QONLY".

9. Btabling sidings Nes 11-i%& were hrought into service.

4, Ppints 025, 236 and 027 are provided with dual control electro-
hydraulic points machines and clamp locks,

7. Down home sigrpals LALIOA and LALIGH at Laleor will remain
cperated by the signalman at Laler but are alsc controlled by the
signalman at Epping.

8. The post  telephones at  LALIQA/LALLIOG are connected to  the
signalman &t Epping only. The telephone at points Q07 at
Lalor can he switched to either the signalman at Lalor or
Epping.

]

€3
.

The particulars of signals at Epping is as follows:i-

ERFRING
{Diagram No 1'3%:

ERP124&

ERP128

EFP125E

EFPIZY

Twi position down heme {lightl signal:- i
Tap light, from maip line to No 2 platfore road. :
Bottom light, from main line to No 1 platform road. ;

Two position dwarf (light) signal, from Stabling Sidings to i
Nos I or 2 platforms roads. :

]

Two position up home and disc {light) signals:r-
Home signal; from Neo 2 platform road to main line, to post
g § [ 1
LRLIOT
Bisc, ¥r
Two positi i
Home = to post i
LRbi H
o — 3
PO

11.5.198¢%

EFPINE - Bhunting of

In all cases, shuntin driving
from the leading motw motor.
Fushing movemsnts are

(3
4

nais on £ and 4 were converted to  non
gnals, Th= ugp approach for HWellington GSireet
he up end of the nlatfornm. & npotice board
SREED Th CROBSINE IEKMAR®  was  provided.
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kN19/1989

14.5.1989

WN19/198%

15.5.1989

16.5.1989

24,58.198%
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LALOR-EPPINE, Down bhome signals LALIO4 and LALICGA at Lalor are
contreolled by the signalmap at Epping. In the event of a failure of
these signals the signalman at Laloer may verbally auntheorise a
train to pass the signal at the stop position provided that
paints 007  are shown on  the panel to be in the correct

poesition. I+ the points have failed 7"But of correspondence” then a
competent emplovee must attend to the points and  the signalman
must not guthoerise a train to pass either signal until the

employee indicates that
{0 2165/8%)

the points are st for the desired move.

BUNDBLLY. Flashing lights were brought into service at Broadway
Btreet level crossipg at 210.314ke on the down side of the station.

{0 320/89)

TOTTENHAM YARD. The CCH and WEa levers pperating the porints leading
from the i1st classification yard to the up goods line will he rodded
together and operated by a small point lever. The lever will be
secured by a miniature “F" pattern annett lock. The removal of the
key from the signal control panel will secure the signal on post 26
at the stop position. Amend diagram Ne 1°86. {0 324/8%)

TRAIN ORDER MWORKING. In verifying a Traip Order with contrel, the
driver may read the contents as in the exasple shawn hereunder,
however, the location names wmust be spelled cut by the driver.
pxample: Train Order No 30.

Froceed to D-0-N-A-L-D.

Serial No 192455,

The driver wmust then endorse the train order verified, date and
gignature. {0 319789}
glectric staff instrument Was

BANDIANA. The intermediate
abolished., (0 3I37/89}

SWAN HILL. Signals B and E adjacent
sing were converted to
ig upattended, the

to Molallum Btreet level cros-
non track centroellied signals when the station
sigpals remain track controlled when the

station is attended. The down approach to Mclallum Btreet level
crossing  was shortened to the down end of the platform. & npotice

pard lettered *MAXIMUM SPEED T4 CROBRING

{0 3344890

SOKMAHY was provided.

MOE. No 4 points leading to the Receiving Sidings were abolished.
The disc signal an post 2, dward signal Ne 1 and the left hand arm
on post 3 owere removed. Amend olagram No 1478E. {0 J&S/E®
-~plio--
Solution to Crossword Mo, 26
Finch, 7. Adelaide, 11. Bauge, 12. Roma, 14. Tysrs, 15. BD, 17. Rid,
N&, 20, Bmall, 28. Bombo, 23. 81, 24, f&rrow, 25, NB; 27, Bakleigh,
Return, 2% Toasted, 3Z. Dive, 34. HU, 3IE. Escapement.
Hatton, 2. Regenerative, 3. Big, &. FE; 5. Nyora, &. Headlight,
Lara, 9. AU8, 1¢., DER, 13, Milang, 1&. DBE; 19. Nowa Nowa,
Momentum, 22. Boort, 2&. bGrade, 30. SHE,; 31. Don, 32. ES.
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LEVEL CROSSING PROTICTION

by John Simmatt

6. FLASHING LIGHTS (SINGLE TRACK)

6.1 TRACK CIRCUITS (GENERAL)

Figure 6.1 illustrates the development of track circuits used for
controlling Flashing Lights at crossings on single (two-way) lines as outlined
below. Further technical descriptions will be given after the outline, and part
of the Figure will be repeated on the next page to facilitate reference.

(a) shows the arrangement used with

the interlocked relay described in 4.2, oAT F URT X
which ensures that the Lights stop after @+ R [
the +train passes. A pair of insulated (b) += DAY i UAY —+
joints is provided on one side of the = . Tar a7 B
crossing only. B indicates the battery and | (¢) g AR GT)
R the relay connections. Although safer ) + 1Y 4;; ar —
then treadle operation, the last vehicle "" F/R "’t'; "
for a train moving in one directiom, in |(e)=* DAY TIARE et 27
this case Down, is not protected because gy 27 aT

the Lights stop before it clears. ) rg T R s’

(b) shows a modification to overcome Figure 6.1

the latter objection. The insulated rail
joints are staggered, with one on each side of the crossing. When DATR drops
for a Down train a contact bridges round the joint on the mnear side, thus
extending the track circuit to the joint on the far side. The arrangement is
symmetrical, so that the rear of a train moving either way is now protected.
However it was said that staggering made maintenance of the joints difficult.

(c) shows what therefore became the general arrangement (except where audio
frequencies were used) with a separate short track circuit provided over the
crossing itself; the feed and relay conmections for this are not showa, but can
easily be visuvalised. The interlocked relay can no longer be used to stop the
Lights flashing once the train has cleared the crossing, and ordinary track
relays are used, together with two stick relays for directiomnal effects. Am
alternative scheme for designating the track circuits is shown. Wires can be rum
from a central power supply instead of installing batteries at the outer ends.
The (F) means that a.c. feeds can be used instead of d.ec. (F for transFormer).

(d> shows an arrangement with three track circuits that has been widely
used from the 1960s onwards. The outer end of an approach circuit 1T or 3T is
fitted with a "Westrak" unit, the track feed (6 volt a.c.) being applied at the
crossing in parallel with the relay which is a d.c. type. The great virtue of
the "Westrak" is that the track unit requires no local power, and no wires need
be run. A disadvantage is that it cannot be used on electrified limes.

(e) shows an arrangement of Audio Frequency Overlay (AFO) track circuits
introduced omn the Standard Gauge line beyond Somerton in 1962 where they were
superimposed on the coded d.e. track circuits controlling the signals. . T1 and
R1 are a Transmitter and Receiver working on frequeney fl1, while T2 and R2 work
on f2. The frequencies overlap at the crossing, and no short centre track
circuit is required. The advantage of AFOs is that no insulated joints are
required in addition to those provided for the signalling. Coupling umnits are
however needed for bridging these signalling joints where they occur along an
AFO approach section.




passes through 1TR, but each mnegative half-cycle + i ,-irﬁ
passes through the lower-resistance rails-plus- y " - TR L
rectifier combination. The relay is kept up in between s
positive half-cycles by current induced by collapse of | - = Figure 6.3 Sy ac

Page b6, SOMERSALLY Yol 12, No 4,

(f) shows where the components of the Level Crossing Predictor, recently
introduced into Victoria, are connected to the track. The Predictor gives the
same warning time at the crossing for any \

speed of train, and may be overlaid on ¥

other types of traeck circuit. A fixed | ()4 17 ﬂ_ 3T

shunt 5 is connected across the rails at BCFY Kot e
the outer end of each approach. Transmitter |(d)+g AL a7 2t a
T feeds a constant current audio frequency (&) PLLIN |} S 11 Rl URT

in both directions, while receiver R ‘ M';; 12"
measures change of received voltage with |(f)= L1 e 31 = |
time as a traim proceeds. A scparate fre Figure 6.1 (part)

quency is used over the crossing track 2T.

Output of R is fed to a single relay which

drops at the correct time to give the required warning period and picks vp when
the train clears the crossing. External stick relays are therefore unnecessary.

6.2 TRACK CIRCUITS (MORE TECHNICAL)
With regard to the schemes shown in Figure 6.1 (c) and (d), and refer-

ring now to Figure 6.2, when a Down train in 1T reaches the crossing and 2TR
drops, a stick relay 35 picks up and a contact

bridges round the 3TR contact in the circuit of iTR  2TR  3TR  FCR
the Flashing Lights comtrol relay (FCR). So after | ™12 Al I R —
the rear clears 2T the FCR picks up again and the L= PR 4
Lights stop. Stick relay 35 stays up until the ITR  2TR  STR 1S a5
train vacates 3T, aund then drops back to normal |gys—s — Y
(The circuit shown for 28 is somewhat simplified, STk 35

but illustrates the essential operation). A 12 —————
similar stick relay 1S is provided for movements Figure 6.2

in the opposite direction. A problem can arise if
relay 3TR does mot pick wup after the train leaves 3T due to low volts or
other faulty comdition. Relay 35 would then stay up and continuve bridging round
the 3TR contact in the FCR circuit, and the mext train in the opposite direction
would not give any warning at the crossing. The solution adopted in Vietoria is
described below under "Four-minute Timing".

With regard to Figure 6.1 (d), a simplified description of the "West-
rak" circuit is that the track umnit W (Figure 6.3), housed in a cast irom box
mounted at rail level, is essentially a rectifier or diode which passes current
in one direction only. While track circuit 1T is umnoccupied, each positive half-
cycle, say, of the a.c. applied at the crossing end

the field. Wwhen a train enters, the rectifier and i

relay are shunted and 1TR drops. If a rail breaks, no current reaches the recti-
fier so that both half-cycles of the a.c. are applied to the relay; this is
designed to work on d.e. only, and so again drops. The description has been
termed "simplified” because in practice the track unit has to consist of more
than a simple diode, as account must be taken of leakage through the ballast. A

‘more technical description is given in the red-covered book Railway Signalling

and Communications by A E Tattersall & T S Lascelles, page 375.

The 6 volts a.c. is obtained from a 12 volt ‘tramsistor inverter which
converts d.e. to a.c. and is powered from the battery supplying the Flashing
Lights. The inverter has three outputs, each feeding one of the three track cir-
cuits 1T, 2T, 3T. The short centre track 2T is not a "Westrak", but uses a d. e.
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relay comnected to the rails through a full-wave rectifier. Before the inverter
became available, the tracks were fed direct from the a.c. supply through step-
down transformers. If the a.c. failed a Power-Off relay connected instead the
output from a vibrator fed by the battery. Apparently to avoid use of a propri-
etary name, the Railways at ome time referred to the "AG/DC" track circuit,
meaning "a.c. feed/d.c. relay", but the term "Westrak" is clearer.

With reference to Figure 6.1<e), six frequencies are available in the
range 1025 - 2900 Hz; first choice is understood to be 1025/1575. Typical length
of an AFO approach section is about 712 m, which caters for speeds up to 128
km/h. Where crossings are closer together than this such that the approaches
overlap, additional frequencies are required. For example, the crossings at
each end of Avenel station are about 485 m apart, and the combination 1300/
1875 Hz is also used. Power for AFO circuits om the 3G line is obtained from 12
volt batteries floated across a rectifier fed through a transformer from 440
volt a.c. aerial wires. Special attention is paid to suppressing surges caused
by lightning. AFOs were used only om the SG line for some years, but a differemnt
type was later applied elsewhere including on the Gippsland line. For example,
the Down approach <{(mot shown) for the crossing in Figure 5.7 at Tynong was
provided by an AFO superimposed om the a.c. track circuits; this worked at 930
Hz modulated at 18 Hz.

With reference to Figure 6.1(f), in the Harmon HXP-1 system 14
frequencies {("channels") are available in the ranges 100 - 1000 Hz for the
approaches and 2.3 - 8.9 kHz for the crossing track. The length of the approach
track must be calculated for a period 4 seconds longer than the desired warning
period. When the train enters, the track impedance changes and so therefore does
the received voltage. As the train proceeds, the system microprocessor sees

_ change in signal level every second. This change represents the distance the

train has travelled, and so its speed can be determined and hence the expeeted
arrival time at the crossing. The speeds are averaged over successive seconds,
and at the end of the first four seconds the processor will kmow whether to
start the Lights at once, or to wait until further readings are analysed. (A
through train should not accelerate within the appreoach sectiom as this would
defeat the logic.) The HXP-1 has a sophisticated fault detection and error
reporting system for both track and apparatus, and a recorder can be attached.

Level Crossing Predictors were installed in 1987 at Lyndhurst (26 Mar)
and Chiltern (3 Sep’, both to comtrol existing F/Ls. At Chilterm the crossing is
located 402 m on the Up side of the platform, which is therefore within the
express approach for 115 km/h of 840 m (plus the additional four seconds). The
processor can detect wher a stopping train starts again, and can be set to cal-
culate the warning time or to start the Lights at omnece. A supplementary facility
would probably be necessary where a station was clossr to the crossing than a
normal stopping approach section; e.g. at Lyndhurst a push button must be used
to start the Lights after shunting.

The Emerald Tourist Railway Board are insta’ling an HXP~1 at Pinnocks
Road, the secound crossing om the Up side of Emerald. The interest here is that
the Up approach overlaps the Down appreach for the Belgrave - Gembrook Road at
the Up end of Emerald yard, which uses a 2 volt d.c. track circuit. Because of
the overlap, the shunt marking the Emerald end of the HXP-1 has to be bridged
across the rails part-way along the d.c. track; this "wideband” shunt passes
audio frequencies but blocks direct current. Coupling units identical to the
shunt are used to pass the audio frequencies around the insulated joints which
are required at the Belgrave end of the d.e. track circuit. If the HXP-1 over-
lapped another type of a.f. track circuit a "marrowband" unit would be required
which passed only the HXP-1 frequeney. At the Belgrave end of the HXP-1 there is
no overlap and the shunt consists simply of a length of insulated stranded wire.




6.3 TFOUBR-MINUTE Timfii:
It was stated eariier that if stick relay 35 in Figure 6.2 wrongly
stayed up after & train vacated 3T then the next trais from that direction would
not give any warning at the crossiag. Sigpai Faginwers therefore try to design
against this possibility. Om iines with autometic goailing it can be arranged
that a signal proves down the stick relay ot a2 lovel eoreoszing abead, and this
wag done with early F/7L erossings on the Geeslowm 2, im Mew 3outh Walss, in a
section worked by Electrie Stalf, contacts on The stick relays at an inter-
mediate crossing may be inclueded in civeuits of the Instvraments, so that it one
of the relays remoius up & siaff cawnot be withdrawn, but this is sot Vietorian
practice. However, at 3cuth Gesiong, the lever wirking the Down Departure Home
signal is fitted with an elecstric foek said te be released by the Up stick relay
(bridging the Down approach? at the Wood 3treet crossing.
The Victorian Raillweys decided arewnd 1987-%8, as a solution suitable
for general application, that if a stick reiay stayed uvp for longer than a
certain period, usually set at Ffour minutes, then & favlt had occurred. As the
next train from that direction might not give warming, It was thus necessary to
force the Lights to start again at once, and to remein operating until the fault
was fixed, This feature is generally referred to as “four-minute timing",
although a differeant timiogy wight be set al a particular orossing. Fortunately,
as will be explained later, it 1s possible to avold wory

»

Jieion of this feature om
the station yard side of a srogsiag where a Light signal is provided.

Four-minute timing needs %o be inhibited or suspended in some circum-
stances, and occasionally hidden or cryptic refsrences to this appear in Weekly
Notice items. Two examples from SOMERSAULT foilow. T30MERVILLE. Flashing lights
were provided at Bungower Road on the down zide of Somerville station. Up trains
may be held at the up home arrival signel without re-activating the flashing
lights." (Jan/Mar i981). “CRANBOURNE. Flashing light signals were brought into
use at the ... Narre Warren Road level crossing ... om [the downl side of
Cranbourne. The Narre Warren Road flashing lights will mnot re-start if an up
train is held at the up home signal after passing over the level erossing. " (Jan
1982). And now one from Newsrafi, “MILDURA ... For a down movement working at
this siding [Sarina Packing Companyl, the remcval of +the annett key antomati-
cally prevents the time-proving funection at Benetook Ave from operating ... For
a down movement at Mildura Coeoperative Fruit Company siding, the reversing of
the staff-locked points sutomatically prevents e time-proving function at
Ettiwanda Ave from operating.® (Apr 1976).

The examples {rom SOMERSAULT imply that a train bheld at the Home sig-
.nal, or at least the rear portion of it, would still be cccupying the receding
approach track, and the stick relay would thevefore stiil be up. The four-minute
timing is inhibited until the signsl arm is lowered. (¥ui it continues even if
the arm is then put back.? The examples from Newsrafl! imply that portions of
trains shunting the sidings would be occcupyving receding approach tracks, but
that the four-minute timing {s inhibited by the action stated.

6, 4 CROSSING STATIONS (SEMAPHONE SIGNALS?

Up till the end of 1985 a new wigual provided at a non-interlocked
station in conjunction with installation of Flashing Lizhts was a Semaphore. The
signal could also be worked by an altermative guadrant lever near the points.
Stations where such sigpals were provided are listed bsiow (/Y = Down/Up end);
the Semaphores at some were later replaced by Light sigpals.

. 34: Bayswater(Ud; 38: Brookiym AU £3: IrympledD); 5Z: Myrtleford(D);

] N A

59: Diamond Creek Uy, Cranbourne<hi; 60: Mildura(U); 61: Somervilie(U); 62: Has—

tings(D), Moriac(U), Heyfield: i); &3: Shepparton(lly, Cherlten(d?, Stratford(D),

Colac(U); 65: Gowrie(U», Coelazi(b), Lang Lsug(U), Upfieid(ly, Boort (1.
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Figure 6.4 shows the arrangements at Myrtleford after alterations made
in 19687. When the F/Ls were first installed at Standish Street (S8S) in 1952 (11
Jun) Up Home signal G was moved right up to the crossing, and new Down Starting
signal H was provided. Both signals were equipped

with reversers. There was no centre crossing track | MYRTLEFORD a;

CT, but it is not known if the insulated joints ,_IL c

were as shown in (a) or (b) of Figure 6.1 (Very EEEEEE;:€E>q+“___ITiJEl_+
likely it was (b), as it is known that staggered u ev "

joints were fitted whem F/Ls were installed in Figure 6.4

1956 (1 Feb) at Tallarock Road, on the Up side of

Homewood on +the Mansfield line). Each signal when at Stop rendered ineffective
the approach section leading up to it. If both signals happened to be at Proceed
then when an Up train entered UAT not only would the F/Ls start but signal G
would be put to Stop by its reverser, and the Lights would stop when the whole
train cleared the crossing. Thus, as H was also right at the crossing, there was
no need for a stick relay on either side.

In the 1967 alterations, the Up Home at Myrtleford was moved back to
near its pre-1952 position, the approach track circuits were converted +to
Westraks, and CT was provided. The reversers were retained, but a stick relay
was now mnecessary to ensure that the Lights stopped when a Down train cleared
the crossing. Four-minute timing had not yet beem introduced, but signal G did
prove the stiek relay down, so that if the latter remained up the signal rever-
ser would not be energised. Am arrangement commonly adopted with Westraks was to
provide a umnit at a signal which was situvated along an approach track, such as G
at Myrtleford. An insulated joint was fitted in one rail, but this was bridged
round by a contact made by the signal arm when at Proceed. When the signal was
at Stop the Westrak unit was switched in instead, so that an arriving train
could then come up to the signal without starting the Lights.

Figure 6.5 shows the arrangements at Diamond Creek after F/Ls were
installed at Hurstbridge Road (HR) in 1959 (28 Aug). This was not a permanent
staff station, being opemed only for the morming and evening peak periods Monday
to Friday, so that at other times a train could theoretically run through at the
full line speed, then equal to 64 km/h for electrics. Thus the Up approach was
designed for this speed, and extends beyond the Down end points. It was divi-
ded into two separate track circuits, 3T and 4T, to allow amn Up trainm to depart
from the loop while a Down was still in the
platform. Two corresponding stick relays, 33 ;"5, DIRMOND CREEK
and 435, were also required. When a Down train | P
reaches the crossing both 38 and 48 pick up; |[F—g—tptHi= =%

338 drops out when 3T is vacated and 3TR picks | O . L I
up, while 435 stays up until 4T is vacated. Figure 6.5

Thus, even if the Down is still in the plat-
form after the staff has been transferred, an Up departing from the loop starts
the Lights after entering the main line and dropping 3TR, provided that the
signal is at Proceed. A Down traim which terminates at Diamond Creek and then
returns also starts the Lights when it enters 3T, although one has been timed as
giving only 1! seconds warning at the crossing.

The arrangements at Diamond Creek, with the approach on the platform
side divided into two track circuits as described, may be regarded as typical
of most non-interlocked staff stations with a Semaphore signal at the crossing.
However, the length of the Up approach here means that a train from Hurstbridge
gives about 60 seconds warning, at least in the off-peak when the Starter is
left at Proceed,” which is unduly long. This seems to be an extreme example of an
unnecessary "worst case" design. (How often would an Up train have both the
opportunity and authority to rum non-stop through Diamond Creek at 64 km/h?)
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At an interlocked permanent staff stationm, +the stick relays 15 and 33
were not used for stopping the Lights after a train cleared the crossing. Refer-
ring to Figure 6.6, advantage was taken of the fact that with mechanical inter-
locking Down signals 2/4 required plunger 6 “in", whereas Up
signals 13/11 could be arranged to require the plumger "out". ' hifi}j
The plunger was electrically track-locked while 13T and 7T

AT 137 v v
were occupied, and the F/Ls operated when 7T was occupied um- -————**:?qt;::
' B

less 6 was "in". Thus they would operate with an Up (plunger , 13
"out"), but mnot a Down, train in 7T, and would stop as soon 11
as a Down cleared the crossing. This simple method of achie~ . Figure 6.6

ving directional discrimination is used at Avenel and similar
places, but might not: suit more complex layouts, and would mot be applicable at
a relay interlocking. The alternative is to use a "route-locking” relay.

The route-locking relay is a mnormally-operated stick relay. In this
application the relay drops and starts the F/Ls when Up signal 11 or 13 is
cleared with 2T or 4T occupied, and stays down wntil 7T is vacated. It 1is not
affected when 2 or 4 is cleared, and the F/Ls stop as soon as a Down train
clears the crossing. (A disadvantage of this circuit is that an Up train which
over-ran signal 13 at Stop would not start the Lights on entering 7T, whereas it
would probably be safer if it did.) If a staff station is converted to switching
out so that 2 and 13 can be off together them the more usual stick relays 18 and
38 will have to be provided.

Figure 6.7 shows an interlocked station, Buangor, where Flashing
Lights were installed at High Street (HS) in 1983 (9 Nov). Track circuits were
however provided long ago for control of the Distant and Arrival Home signals;
no date is to hand, but the adjacent stations of Middle Creek and Dobie were
treated in 1929. The station is signalled wholly with mechanically-operated
Semaphores, but the F/L installatiom allowed for delayed clearance of two of the
signals, and included a measure of Selective Speed Control.

HS
o BUANGOR
5
1L L T .:_\_5 ) d . .
' T . Az Tr—q?

A o
Figure 6.7

The approaches at Buangor are designed for 25 seconds warning; for the
straight road (No 2) they are based on a speed of 115 km/h, and for the loop
road on a speed of 35 km/h. The selection is made mot by timing track circuits
or push buttons, but simply by which route is set. The Down approach for No 2
(795 m) starts from the Distant, while that for No 1 starts mnot from visible
insul ated joints, but rather from 19 seconds after the train enters the approach
for No 2. The Up approaches do start from joints, that for Ne 2 (798 m) from AZ,
and that for No 1 from Al. To enable adequate warning to be given for a train
which has been held at Post 3, a push button is provided for each road to start
the Lights first; after 12 seconds operation an electric lock on the sigmal
lever is released and the arm can be lowered. This action is not required if the
signal is cleared before the train enters the approach.

The push button with lever lock arrangement for delaying clearance of
existing signals close to the crossing now appears to be standard at mechanical
interlockings, at least for new Flashing Lights. The first such installation
the writer heard of was at Eltham in 1969 (9 Feb) where it was applied to the Up
bracket Home signals from Hurstbridge. It was experienced later at Melton im a
Down train which had set back from the platform — the bell at the crossing was
heard ringing for some seconds before the Home for No 2 was lowered.




6.5 CROSSING STATIONS (LIGHT SIGNALS)

Light signals (Searchlight type) were provided instead of Semaphores
at new Flashing Light crossings at non-interlocked stations from 1966 onwards.
In due course they were seen all over the State. Table 6.1 lists a total of 81
crossings at 54 different stations. (The Table is intended to be complete, but
some omissions are inevitable.) A crossing shown at the Up/Down end of a station
is given an Up/Down Starting (or Departure Home) signal. Where two crossings
are shown at the same end, two separate signals are provided. Arrival Home
(Light) signals are also provided at some stations; these are not included in
the count, but are named in the discussion on Figure 6.9. The emphasis here will
be on Light signals at non-interlocked stations because of their widespread use,
and because of the difference they make to the general appearance of the layout.

TABLE 6.1: NON-INTERLOCKED CROSSING STATIONS WHERE LIGHT SIGNALS WERE PROVIDED
IN CONJUNCTION WITH NEW FLASHING LIGHT INSTALLATIONS

A B G A B G A B G
Winchelsea U 84-26 Sep Newstead D 77-21 Sep Glengarry U 68- 5 Dec
D " Marong U 75-19 Aug Cowwarr D 69-30 Oct
Camperdown U 74-30 May Bridgewater D 75-31 Jul Heyfield U 768-26 Feb
D 74-20 Jumn . Tinamba U 70-18 Mar
D 81-18 Dec Pyramid U 69-13 Mar Maffra D 69-21 Jan
Kerang U 68-12 Dec  Rosedale D 68-17 Oct
Maroona(Ghe)D 83- 4§ May D 75~ 4 Sep  Stratford U 75-20 Feb
(Por)D " Swan Hill U 73-18 Jul D 74-18 Dec
Willaura U 83- 5 May D 73-1¢ Jul D "
D " Bairnsdale U 73-24 May
Heywood U 79-29 Jun Elmore D 82-16 Sep D "
Portland U 79-29 May Rochester D 70-30 Sep
D » Cranbourne U 81-11 Nov
Warr'nabeal U 71-17 Mar  Echuca D 83-13 Jul Wonthaggi U 74— 5 Mar
Leongatha U 74-21 Nov
Talbot U 71~ 4 Feb U "
St Arnaud U 87-13 Sep Yea U 76-25 Mar Foster U 80-22 May
U 83-24 Mar D 76~ 5 Aug Toora D 77-31 Aug
D 76-17 Jun  Murchison E U 74-19 Dec
D 86- 4 Oct Rushworth U 70~26 Aug
Donald U 85-21 Oct Tatura D 76-11 Nov Yarra Glem D 70-13 Jan
D 69-24 Jul D "
Birchip U 83-17 May D 73-14 Nov Baxter D 72-19 Sep
U " Merrigum U 73~ 3 Oct  Mornington U 78-18 Apr
D " Kyabram U 72-20 Dec U 78-20 Apr
Lascelles U 69~ & Fedb U " Somerville D 80-10 Jul
Irymple D 82-18 Aug D 80-31 Jul Hastings U 74-27 Fed
Mildura U 76— Tongala D 73-24 Oct I 78-10 May
Shepparton D 73~12 Dec D
Numurkah U 71-15 Dec  Crib Point U 74-28 Feb
Column Headings: Stra'merton U 72-21 Feb
A: 3tation D 72-25 Feb
B: Dn () or Up (U) end Cobram U 74- & Sep
G: Date

Yarrawonga U 74~ 3 Sep
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Figure 6.8 represents a typical small non-interlocked staff statiom.
At such a station the signals and plunger-locked points are generally designated
on Signalling Arrangements Plans by letters, starting from the Up end. Thus here
the Down Home (not shown) is A, the main~line points are B and C, and the Up
Home is D. The Light signal provided later when F/Ls were installed at First
Street (FS) is designated E. This signal is controlled from the platform and
from the points generally by push buttons, but a miniature lever or 5P key
switch might be used instead. A separate set of push buttons is also provided at
the crossing, primarily to cater for an unsignalled shunting movement back into
the yard. As on double track, if the button or lever is operated while the
approach is occupied then the Lights flash for a period, usuvally 12 seconds,
before the signal clears. The Lights also continue to flash for 40 seconds if
the signal is put back to Stop while a train is on the approach track. The
approaches are Westraks, the track units being represented by small squares.
The hand plunger locking the points in the rear of the signal is
fitted with a circuit controller (electric detector), and must be detected *'in'

before the signal can be cleared from the platform For a movement from Nos 2
or 3 the plunger must as usual be with-

drawn first, and when this is detected - A 88
'out' the signal can be cleared only from . — — E . .
the push button at the points. The F/Ls = LA ]_; A
then always operate for 12 seconds before e

the sigmal clears; this is to ensure that Figure 6.8

sufficient warning is givenm notwithstan-

ding the negligable length of the approach track. The signal returns to Stop
when the train reaches the crossing. A train can be despatehed in this way while
another is in the platform road, which means that, unlike at places with Sema-
phore signals, only one track circuit is usually required on the statiomn side.

At most stations, but not all, the signal when cleared from the plat-
form also goes to Stop when the train reaches the crossing (including a train
from the opposite direction if the signal happens to be off). Where the signal
is thus "track cancelled" provision of a stick relay on the station side is
unnecessary, because when E is at Stop it cuts out the effect of occupancy of
the approach track. A stick relay is however required on the opposite side of
the crossing, because there is no signal there to stop the Lights operating as
soon as a Down train clears the crossing. Four-minute timing, explained earlier,
is therefore provided, so that if the stick relay wrongly stays up after a Down
train recedes into the distance the Lights will start again and remain flashing
until the fault is repaired. But unless designed against, this could also also
happen if a shunting move should occupy the track circuit beyond the crossxng
for more than four minutes, even if there was no techmical fault.

To counter the latter possibility a "shunting stick" relay (S%) is
provided. This relay picks up when the Flashing Lights are started from either
the signal PB at the points or the separate PB at the crossing (but not the PB
on the platform), provided that one of the track circuits is occupied. When
operated it cuts out the normal approach comtrols of the F/Ls and prevents the
normal stick relays from operating. It is deliberately made mot subject to four-
minute timing, so that a shunt can remain as long as it likes on the far side of
the crossing without fear that the Lights will suddenly start again. '

But what happens if the shunting stick relay itself should wrongly
stick up after a train (not just a shunt) departs from the yard, as this would
leave disabled the normal approach controls of the Flashing Lights? What does
happen, if the writer's interpretation of the available techmical information is
correct, is that if either signal D or E in cleared in these circumstances, the
Lights will start at once even if mo trainm is approaching. So safety is assured.
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Figure 6.9 shows the same station as before, but Second Street (S3)
has mnow gained Flashing Lights. The Down approach track begins between the
platform and the points, and requires provision of an additional Westrak unit;
the section from there to signal E is

ineffective while E is at Stop. The Up , ﬁf ﬁf
approach begins off the diagram to the ®E @F
right. An additionmal signal F is mnow |() —p B3 = T E raraiil T

required; this is comtrolled by push \\szz::;;ff ' N B A
buttons on the platform and at the

points, and when at Stop will prevemt a | — . ®E . @F
shunting movement past E from starting * Nﬁéﬁ

the F/Ls at Second Street. Arrangements ‘
similar in principle to those in Figure Figure 6.3

6.9 (a) with a level crossing Starting
signal outside the Arrival Home may be seen, for example, at Hastings (Up end)
and Leongatha (Up end).

At some places where a crossing such as Second Street has been equip-
ped with Flashing Lights and an additional signal provided, the Arrival Home has
been replaced by a Light signal on the far side of the crossing, as shown in
Figure 6.9 (b). Whether this was dome or not could depend at least in part on
the distance between the crossimgs and the position of the existing Semaphore
signal. The existing quadrant lever on the platform is retained along with the
mechanical detection of the points and plunger, and a "wire-operated circuit
controller" provided, wusually Jjust beyond the points. Retaining mechanical
detection ensures that the plunger and points cammot be moved while the sigmal
is at Proceed (electric detection is still fitted to the plunger for the reason
mentioned earlier). It is understood that an Arrival Home signal worked as
described is not generally track-cancelled, but that if showing Proceed will go
to Stop while a departing train is in the receding approach track.

Signals controlled in this way were provided, in order of installation,
at Kyabram (DH), Bairmsdale (DH), Stratford (UH), Yea (UH) (short-lived), Tatura
(UH), Somerville (UH), Kyabram (UH), Birchip (DH), Marcoma (DH G'hap line), Hey-
wood (UH), and possibly elsewhere. (Im checking with Table 8.1, remember that
the DH is at the U end of the station.) Similarly-controlled signals were also
provided at Sale in 1987 (19 May). Actually the first wire-operated electrical
switch the writer knows about, but not associated with a level crossing, was
provided at Bunyip in 1966 (1 Sep) when the Up Home Semaphore arm was replaced
by a Light signal wunit, the switch being mounted on the signal post. One may
also be seen mnear the foot of the post carrying the Up Light sigmal at Box
Forest Road, Gowrie, which replaced a Semaphore arm im 1974 (19 May), but this
one has no mneed for mechanical detection. The devices mounted om the ground
outside the sigmal boxes at Mordialloc and Frankston were of course well known.

In Figure 6.8 the Down approach is shown as starting before the plat-
form is entered, but looking back to Figure 6.4 (Myrtleford), or forward to
Figures 6.10 (Tatura) and 6.12 (Murchison East), the approach is seen to start
at the crossing end of the platform. At a permanent staff station on lines
without automatic staff exchanging a mnon-stopping traim had to slow to 32 km/h
(the old 20 mph) for hand exchanging, and the approach must be long enough to
give 20 seconds warning at this average speed. The limiting distance is 183 m,
and if the platform is further back than this then the approach cam start from
the crossing end. A Speed Limit board may be provided, but may mnot be required
if the platform is on the loop track.
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As mentiomed above, at some stations sigmal E is not "track cancelled”
when cleared from the platform, i.e. it stays at Proceed when a Down train (left
to right) goes through. At these stations however, the signal does go to Stop
when an Up train reaches the ecrossing, and remains so until the train vacates
the approach track at the other end (the left hand end in Figure 6.8). To effect
this behaviour a normal level crossing stiek relay is provided on the station
side with a contact included in the signal cirewit. If this were not done and
the signal was allowed to remain at Proceed, an Up train which arrived at the
platform and then had to set back with a view to entering No 2 for a cross might
not give any warning. If such a movement is required, or if a Rail Motor has
terminated and is to return, the signal can be cleared again from the PB at the
points. If the relay wrongly sticks up after an Up train goes through, the next
Down will find the signal at Stop, and in this case also it should be possible
to clear it in the same way, or from the PB at the crossing. So four-minute
timing on the platform side is not provided, even where there is a stick relay.

This interesting behaviour has been observed at Tatura, Tongala, and
Hastings (Down end), and can be deduced from plans to have occurred also at
Glengarry, Rosedale, and Marong. The opposite has been seen at Merrigum,
Kyabram, Hastings (Up end), and it would have occurred at Cowwarr and elsewhere.
There seems to be no consisteney about this grouping, but the arrangement where
the signal is not "track cancelled" could suit staff statioms which switeh out,
or ones where the staff exchange box is frequently used. It could be more
appropriate at a  station where the approach started at the departing end
(Tatura, Merrigum, and Tongala were like this) as otherwise the Lights would
start before the train entered the platform unless an officer were there to put
the signal to Stop first.

TATURA cs Hs. Y ps RS
H F7a F73
:::::::: | o - ‘
T e e H SRS
: T 1w ¥ e C] -
) ~ &
Figure 6.10

Tatura is moteworthy in having no fewer than three Down Starting Light
signals. Flashing Lights were installed in two stages, the first (Figure 6.10)

being in 1973 (14 Nov) at the outer two crossings Park Street (PS) and Ross

Street (RS). Track circuiting on the station side extended to the diamond-shaped
Approach Section Indicator, where the Down approach for P3 started. Light
signals F and G were provided at the same time. Both sigmals are comtrolled by
miniature levers on the platform; signal G is also controlled by push buttons
near its post, and H by push buttons at both the plunger-locked points and the
staff-locked points. The latter points lead to the private siding for the
Rosella Preserving Company. , ' ' ‘

An Up train requiring te shunt the siding is to stop at signal G,
where opening the door of the box containing the push buttons puts the signal to
Stop (if mnot there already), and inhibits the four-minute timing om the stick
relay for RS. After the front portionm of the train has been uncoupled, the
signal is cleared by its button. Four-minute timing on the stick relay for P3 is
inhibited if the door is left open, or if Up Home D is at Stop, or if a micro-
switch contact in the point lock has been operated by inserting and turning the
staff. On return of the shunt to the main line, signal F is cleared by its push
button at the points. For a shunt in the Down direction, this signal is put to,
or held at, Stop by operating the contact in the staff lock. Sigmals F and G do
not "track cancel" for through movements, but as explained earlier for such
signals, each does show Stop while an opposing train is receding.

--000~~



N

Yol 12, Mo 4.

Fage 75.

MACAULAY AND “xOEN BTREET

by 8ndrew Haugh. {cant. from March 1989%9)
Working Mavaulay must have been guite awkward
and 1923 saw a ¢ L ) : 3 to them. On 24 Jupe 1923, the
conpection fp th g :oof Hoo 1 g CE a“aA; hEN Sidi *
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The new 17 lever frase at Arden Bireet worked twn sets of gates, twe
wickets and five signals protecting the gates on boeth the passenger  and goods
lines. The arrangesents for the passenger lines werse relatively siaple, Arden
Street merely controlled the two avtomatic signals - CI33 and CiX6 - on each
side of the crossing, 138 was alse controlled by Nerth Melhourne Junction box
as the lead froe the Arden Sitreet sidings trailed into the uyp Coburg line within
the overlap of the nest up signal.

On the geods lines, #Arden Street had threes discs protecting the gates -
one up and twe down. As trains to and from Macaulay used the left hand road, the
functions of discs 2 and & were ohvious. Disc § was provided hecause the up
goods line was alse used by down trains to gain access te certain of the Arden
Street sidings and the Marcaulay sidings. Te ensure that the érden  Streset
signailman did not let a down goods train head nerth on the wrong line  at the
game time as Macaulay let an up gopds train go south, disc % was controlled by
lever 1? at Macaulay. When this lever was reversed, the signals at Macaulay
governing entrance to the up goods line were locked at Step. It is probably a
good place to peint put that the fised signalling at Mzcaulay was arranged so
that a down train destined for Royal Park had to use the down goods line. Disc
24 on post 138 only applied from Siding "A% (the up goods line) to the Macaulay
sidings. To enforce this restriction, dizc 24 detected the hand points set for
the Maraulay sidings and reguired No 14 ppints normal. The layout of  &rden
Btreet is shown in the inset of Figure 10, the lavout of Macaulay was as in
Figure 10.
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he Arden Btrest
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The new disc

an up goods train left Q nen Btreet f&r Marth Helbourne without
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to and from the Macsulay sidings by two deart light signals {E and F) were
provided. These were worked from push buttons on the post which lowered the
booms before clearing the signal. The doewn end crossover at Macaulay was
retained and worked leocally by a small point lever, ithe points being secured by
an annett lock., The annett key was held in & dupliate lock in  the
stationmaster s office. The points in the up Cochurg line and the three position
home signals were worked from @ news papel in North Melburne box {supplementary
to the GRE frame, not replacing itl.

Arden Street box lingered another 132 deys and the interlocked gates were
replaced by boom barriers opr 16 8pril 1972, On fhis date, the Through Siding was
extended cver the leve!l cressing and connected directly o the North Helbourne
lead {also named the Through Bidingl. No chanpe was made to th signalling on the
passenger lines but to protect the level crossing fros movements along the goods
sidings, five dwarf signals were provided. Three of these sigpals (*&", "B" and
'Y are eontrelled exclusively by push  buttess on  the pest, post 1 is
controlled from Norih Melbourpe and post 8§ is controlled by either push buttons
or by North Melbourne depending on the positen of the facing peints on the other
side of the crogsing. It will be seen that Nortn Melbourne now  had complete
control  over trains  between North Melbourse and  Macsuwlay. Notice that the

Through Biding north of Arden zet was only signalled for up gowods itrains,
This layout is shown in Figure il.

! a7z
Mrcaouay Roan, ﬁéﬂ Macmyar. .
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: )bm{mstj,a?mm Cows 1 MoRr£1D
Nm?&sm‘ﬁ“@“{“ﬁ 4 F WoReed By P Bonone™, .
4 20 Eimier, By G B
R NM Mecr. & Ornen Prevs & fbinrs.
Weracizny By VP Meegorenes. -
Figure 11. MATALLAY AND ARDEN STREET ~ 1972 pnwards.

Mipar heen sade Macaulay sidings. In
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