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Where is it? All you need to identify the location can be seen in the photograph.
The give away is lever 10, immediately next to the gatewheel. This is painted as a pilot lever (top half white, bottom

half, just visible, black). Pilot levers were provided in Victorian frames where a lever needed to be worked to maintain the
locking but was not connected to an outside function. Examples were former lockbar levers and switch out levers. In this
case, the pilot lever is in the place of the normal gatestop lever. There was only one example of this in Victoria - at
McKinnon where the gatewheel worked the booms and no gatestop was provided. The pilot lever merely maintained the
normal locking between the gatewheel and the signals. In this case, the pilot lever is on the backstop which indicates the
gates are open for road traffic, but are ready to be shut at any time for a train.

The photograph was taken in 1951 upon the retirement of Bill Baxter, the McKinnon SM. In �Moorabbin, a pictorial
history, 1862-1994�, Ray River remembers that �for many years, Bill Baxter was the stationmaster - a very precise and
methodical man, Bill. I can see him now in his alpaca coat and he�d have the porters cleaning the windows, polishing the
brass, sweeping the platform, filling the fire buckets. It was a bit of a thrill as a kid when Bill would let you into the signal
box and let you operte the funny boom gates that McKinnon used to have. Nobody had boom gates like McKinnon�s, not
in Victoria anyhow.� (p100)

On the shelf above the levers can be seen the Bentleigh instrument with both needles at �Clear�.  Photograph PTC
M2425 supplied by KeithLambert
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MINUTES OF MEETING HELD FRIDAY JULY 20, 2007,
AT THE SURREY HILLS NEIGHBOURHOOD CENTRE, 1 BEDFORD AVENUE, SURREY HILLS

Present: � W. Brook, B. Cleak, G. Cleak, G. Cumming, V. Findlay, C. Gordon, J. Gordon,  A. Gostling, W. Johnston,
K. Lambert, D. Langley, S. Malpass, C. Rutledge, B. Sherry, G. Tasker, A. Wheatland, R. Whitehead & R.
Williams.

Apologies: � J.D. McLean, T. Murray & A. Waugh.
The President, Mr. David Langley, took the chair & opened the meeting @ 20:02 hours.
Minutes of the May 2007 Meeting: � Accepted as read.  S. Malpass / R. Whitehead.  Carried.
Business Arising: �  The reference to �S & C� at Puffing Billy should have read �S & T�.

It was noted that trains ran to Kilmore East Railway Station during the ten day shutdown on the North �
East Line.

Correspondence: �  Letter to Geoff Tasker with membership application form.
Letter to Geoff Tasker welcoming him to membership of the SRSV.
Letter from Civic Mutual Plus with renewal notice for Public Liability Insurance.
Letter to ARHS Victorian Division suggesting a reprint of �Clear Normal Speed� by John F. Sinnatt
along with our suggestions for a revised edition.
Letter to V/Line Safeworking Deprtment requesting permission to inspect Wodonga �A� Signal Box and
Wodonga Coal Sidings Signal Box on Monday 24th September 2007.
C. Rutledge / R. Williams.  Carried.

Reports: � Tours.  Glenn Cumming provided an update on the next tour to inspect Wodonga �A� Box and
Wodonga Coal Sidings on Monday 24th September 2007.  Travel to and from Wodonga will be by Broad
Gauge passenger train.  Any further enquiries should be directed to the Secretary.

General Business: � Keith Lambert advised that the overhead wiring between Broadmeadows � Craigieburn would be
energised this coming Sunday.  The electric train service to Craigieburn is scheduled to commence on
Sunday 30th September 2007.
Works at Diamond Creek are expected to commence in two weeks.
Works on the Stony Point Line are expected to commence in two weeks.
Keith Lambert tabled a diagram for the proposed new arrangements between Clifton Hill � Westgarth.
Bob Whitehead advised that the Shepparton passenger trains are scheduled to run express between
Broadmeadows � Seymour commencing Sunday 30th September 2007.
Glenn Cumming tabled a recent article from the �Herald Sun� referring to the future of Spencer Street
No.1 Box.  The SRSV was mentioned in the article and a couple of SRSV members were quoted.
Andrew Wheatland tabled a drawing of the current illuminated diagram at Menzies Creek Signal Box.
Bill Johnston advised the meeting that he was planning a visit to Menzies Creek Signal Box for the
February 2008 SRSV Meeting.
Enhanced yellow warning lights are to be provided at the Murray Valley Highway level crossing at
Kerang and at other level crossings across the state. Proposed works at level crossings across the state
were discussed in detail. Boom barriers and enhanced yellow warning lights have been commissioned
at the Princes Highway level crossing at Warncourt. A lengthy discussion took place on level crossing
arrangements around the state.
The fault with the LED signals on the Geelong Line was discussed.  The fault is believed to have been
caused by moisture inside the case of the tri � colour LED signal head.  Resolution of the problem is
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being investigated.  It has been suggested that tri � colour LED signals might be replaced.
Keith Lambert described a proposal to interlock the New Street gates with the existing signals using
Fortress keys and chains. Colin Rutledge described an alternative proposal to provide a new level
crossing 20 metres on the down side of the existing New Street gates.
Bob Whitehead reported that the ARTC had commenced inserting concrete sleepers on the Standard
Gauge Line north of Somerton.
Vance Findlay reported that vandalism to points at Camberwell affected services on the Alamein Line
this morning.
Bill Johnston described the current works taking place between South Dynon Junction � Tottenham
Loop.  Works are proceeding with earthworks complete.  The duplication is expected to be commis-
sioned in January 2008.  Bi � directional signalling between South Dynon Junction � West Footscray is
expected to be commissioned after Easter 2008.
Bob Whitehead described a current project to scan all VR Newsletters.  It is expected that CDs will be
made available when the project is complete.

Syllabus Item: - The President introduced member Keith Lambert to present the Syllabus Item.
Keith presented a collection of 23 slides from Victoria in the form of a �Where is it?� type quiz, but with
a difference.  The slides were recently given to Keith but the photographer is not known.  In addition,
Keith did not know the location of two of the slides.
The slides were from a variety of locations, both country and metropolitan, and from different decades.
The meeting was given ample opportunity to view the slides & deduce, estimate or just plain guess the
location of each slide, with each slide receiving the mandatory appreciative comments.
David Langley top scored with a few other members also scoring very well.
The presentation was thoroughly enjoyed by those present at the meeting, probably more for the great
collection of slides rather than being able to identify all the locations.
At the completion of the Syllabus Item, The President thanked Keith for the entertainment & this was
followed by acclamation from those present, along with the promise of a future invitation to do it all
again at a future meeting.

Meeting closed at approximately 22:20 hours.
The next meeting will be on Friday 21 September, 2007 at the Surrey Hills Neighbourhood Centre,
Bedford Avenue, Surrey Hill, commencing at 20:00 hours (8.00pm).

SIGNALLING ALTERATIONS

The following alterations were published in WN 29/07 to WN 35/07 and ETRB A circulars. The alterations have been
edited to conserve space. Dates in parenthesis are the dates of publication, which may not be the date of the alteration.

17.12.2004 Maryborough - Ararat (TON 252/07, WN 32)
On Friday, 17.12.2004, the line between Maryborough and Ararat was booked out of use. Baulks were
provided at 274.350 km at Ararat and at the arrival Home signal at Maryborough. The Train Staff was
withdrawn.

23.07.2007 Eaglehawk - Inglewood (TON 235/07, WN 29)
From 23.7., TON 82/07 is cancelled and normal working resumed.

(24.07.2007) Active control level crossing management procedures (SW 129/07, WN 29)
The following definitions apply:
* Active Control Level Crossing: A level crossing (including an occupation crossing) protected with

flashing lights, warning bells, and/or boom barriers and listed in the Network Service Plan.
* Active Control Pedestrian Crossing: A pedestrian crossing protected with flashing lights, warning

bells, boom barriers, and/or automated gates and listed in the Network Service Plan.
* Co-ordinated Traffic Lights: An active control level crossing with co-ordinated road traffic lights.
* Passive Level Crossing: A level crossing not equipped with flashing lights, bells, or boom barriers, but

equipped with appropriate signage.
* Occupation Crossing: A passive crossing, which may or may not have signage and is usually an access

between adjoining properties along the railway (note that that this definition conflicts with the defini-
tion of an active control level crossing, which could be an occupation crossing).

* Crib Crossing: A pedestrian crossing not protected with flashing lights, warning bells, boom barriers
and/or automated gates. A crib is a barrier where the pedestrian cannot walk in a straight line on the
approach to the crossing.

* PCR: A public crossing of the railway at grade.
The following procedures apply to all active control level crossings on the V/Line network.
A faulty active control level crossing is unsafe under in the following circumstances:
* the crossing does not operate correctly on the approach of a train or when the test switch is operated
* reported as faulty by a signal maintenance technician
* has alleged or confirmed short warning time
In addition, if the active level crossing is equipped with co-ordinated traffic lights, it is also unsafe if the
traffic lights are reported to be extinguished or faulty at green.
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If the active control level crossing is unsafe, the train controller must advise any train, track machine, or
track vehicle already in the section to approach the level crossing with caution and not allow any further
rail traffic to enter the section, arrange for a signal maintenance technician to attend, advise the police,
instruct the Signaller at the entrances to the section to record the details in their TRB, and record the
details on the train control graph. Rail traffic can only be resumed prior to the unsafe fault being fixed if
the level crossing is closed to road and pedestrian traffic and the rail approaches are protected by inner
and outer flagmen in accordance with Section 15, Book of Rules.
An active control level crossing is safe if it is continuously operating, or, if equipped with co-ordinated
traffic lights, the traffic lights are flashing yellow. When an active control level crossing is operating
continuously, the Train Controller must ensure that all trains are warned to approach the level crossing
prepared to stop if the crossing is not operating and arrange for a qualified employee to operate the test
switch on the approach of a train.
When an active control level crossing is faulty, and it can be arranged for a person qualified in Vicroads
Traffic Management to attend, the following arrangements can be put in place. The rail approaches will
be protected by inner and outer flagment in accordance with Section 15, Book of Rules, the road traffic
will be under the control of the person qualified in the Vicroads Traffic Management, and a person
qualified in Level 3 Track Force Protection will co-ordinate road and rail movements. The co-ordinator
must ensure that road traffic has been stopped prior to authorising the movement of a train over the
level crossing.
Where co-ordinated traffic lights are provided, only police are permitted to direct road traffic through
red traffic lights.

(24.07.2007) Active control level crossings and infrequent rail movements (TON 226/07, WN 29)
Active control level crossings cannot be relied upon to operate when more than 48 hours has passed
since the passage of a train due to the possible failure of the track circuits to detect approaching trains.
When this occurs, rail traffic (including track machines such as production tampers and ballast regula-
tors when authorised by the Maintenance Manager) must not enter an active control level crossing
unless it has been certified as operating by maintenance staff (either in writing, or verbally over a
recorded phone), or one of the following procedures is adopted:
* the first rail movement is accompanied by a competent employee who will manually operate the

crossing using the test switch for the movement.
* a competent employee travels by road to manually operate the crossing using the test switch for the

first rail movement.
* if a rail movement is unexpectedly delayed and exceeds the 48 hour limit, the train operator must

instruct the train crew to approach each active control level crossings prepared to stop and operate the
crossing by the test switch if it is not operating normally. If this is not possible, the train must be
stopped at the first opportunity until a competent employee is provided to operate the crossings.

27.07.2007 Macleod (SW 183/07, WN 30)
On Friday, 27.7., circuit alterations were made to the control of Home 111. A platform track timer was
provided to ensure a minimum of 25 seconds warning at Ruthven St for both 3 and 6 car trains. The
temporary speed restriction for Up trains approaching Ruthven St was removed.

(31.07.2007) Siemens trains (SW 192/07, WN 30)
SW 296/06 and 190/07 are cancelled. The speed of a Siemens train entering a platform where it is to stop
must not exceed 40 km/h (except at terminating and other prescribed locations). The speed of a Siemens
train approaching a Stop signal must be reduced to 40 km/h a platform length in the rear of the signal.
The existing instructions SW 31/07 and 118/07 in regard to use of express mode operation of boom
barriers remain in force.

03.08.2007 Ballarat - Ararat (SW 131/07, WN 30)
From 0900 hours Friday, 3.8., Train Staff Tickets are permitted to be used on this section and Ticket Boxes
were provided at Ballarat and Ararat. The temporary Train Staff for the section was replaced by the
permanent Staff. A signaller must attend Ararat when trains are operated on Train Staff Ticket.
SW 2194/04 and 161/05 are cancelled. Procedure 82, Clause a, was reissued to reflect this change.

05.06.2007 Warragul - Morwell - Maryvale (SW 135/07, WN 31)
From Friday, 3.8., to Sunday 5.8., modified point handles will be provided on Points A at Warragul,
Points A and B at Morwell, and Points C, D, E, F, G, and H at Maryvale.

(07.08.2007) Train Order Location Status (SW 136/07, WN 31)
A new Operating Procedure 131 was issued. This lists the status of all locations in Train Order Territory,
whether Master Keys are to be issued to trains, the sections on which proceed and return Train Orders
may be issued, and the working of unattended terminal stations. SW 128/07 is cancelled.

11.08.2007 North Melbourne (SW 196/07, WN 32)
On Saturday, 11.8., the point machines on Crossover 462 were replaced.

15.08.2007 North Melbourne - Macaulay (SW 200/07, WN 35)
On Wednesday, 15.8., pedestrian gates were provided on the Down side of Arden St (2.688 km). Amend
Diagram 21/03.
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RING, RING, WHY DON�T YOU GIVE ME A CALL?

THE WESTERN ELECTRIC TYPE 60 SELECTIVE SYSTEM

Somersault Vol 22 No 4 contained an article on the history
of Train Control in Victoria. One major ommission in that
article was any technical description of the functioning of
the selector system used to call stations. The selector sys-
tem was the key to a successful telephone based train des-
patching system. The Victorian Railways used the Western
Electric �Calling Apparatus for Railway Train Dispatching
Telephone Systems�, more commonly known as the Type
60 Selective system.

The Type 60 Selective system was invented by Joseph
C. Field of Orange, New Jersey, and the US patent was filed
on 18 May 1916 and granted (No 1343256) on 15 June 1920.
The patent was assigned to the Western Electric Company
of New York, which was the manufacturing arm of the
giant US Bell telephone company. Joseph Field had several
previous selective telephone patents, but this one proved
to be a winner. It effectively made telephone dispatching
possible, and was extensively used in the US, the UK and
Australia (and probably elsewhere as well).

Denny Ellis, a NSW train controller describes the work-
ing of the system from the point of view of the train con-
troller, in his book �A Railwayman�s Journey�:

In every station, signal box, or locomotive depot
telephone in the controller�s area, a magnetic ratchet
key ringer was fitted, each one having a different
series of gaps, based on the long and short formula.
In front of the controller was a console that had a
key for every telephone in his area. To ring a sta-
tion, the controller turned the key to its full extent,
about three parts of a circle. As it did, it selected the
control telephone towhich that series of longs and

all the equipment necessary to recognise an address on the
line, and if this station was being addressed, to ring a bell
to indicate this to the station staff.

The remainder of this article will describe how the ad-
dress was transmitted, how it was recognised at the remote
station, and how it was generated at the train control desk.

Transmitting the address

The address was transmitted as a sequence of pulses of
positive and negative voltage across the line (see the fig-
ure below). The address itself was actually encoded by the
transitions from positive voltage to negative voltage and
vice versa. In the standard system every address contained
17 transitions. These transitions were divided into three
groups by two long pulses. The pattern of division was the
address. So one station might be selected by 3 transitions, a
pause, 6 transitions, a second pause, and finally 8 transi-
tions (make a total of 17 transitions). The next station might
be selected by 3, pause, 7, pause, 7. With 17 transitions a
total of 78 �code settings� or addresses were possible (each
group had a minimum of 2 transitions).

If more addresses were required, the system could be
varied to give more transitions in the address. The maxi-
mum was 27 transitions which gave 253 addresses. In Vic-
toria, it is interesting to note that the suburban board in-
stalled in October 1938 had 234 control points.

The address was preceeded by a long positive pulse
and followed by a long negative pulse and then a long
positive pulse. (It should be noted that positive and nega-
tive pulses were purely nominal as the system would work
correctly if the polarity was reversed, and would even
work if the polarity of the field selectors were mixed.) The
initial pulse allowed the all the selectors to reset in prepa-
ration to receive the address. The long negative pulse after
the address was when the selected telephone bell rang. The
final positive pulse reset all the selectors.

According to Wills, the address was transmitted at
around 3 1/2 herz (i.e. 7 transitions every second). The
initial and final pulses were 12 pulse periods or 1.7 seconds
long. The pauses between the groups were 6 pulse periods
long.

The use of alternate positive and negative pulses was a
key to the success of the system. Had the selector used
pulses of one polarity, the impedance of the line wire would
have rapidly attentuated the pulses. Use of alternate pulses
meant that the addresses could be sent a very great dis-
tance.

Receiving the address - the 60-AP Selector

A No 160-A Selector set (or locally made equivalent) was
provided at each station or signalbox. The selector set was
a wall mounted wooden cabinet 14� high by 9� wide by 6�
deep. This contained all of the receiving apparatus required

shorts was dedicated and gave one long ring. The
controller was aware if the required telephone rang
because of a ring back that came back over the speak-
ers. He was equally aware it it did not ring from the
lack of ring back.

On the telephone side, the train control telephone was
a party line, with all the telephone sets at all the stations
connected in parallel across the single telephone line. Any-
one could pick up the receiver at any time and listen to the
traffic on the line. In fact, of course, the train controller
listened to the line all the time. Communication from the
remote locations to the controller was consequently sim-
ple: a station simply picked up the phone, and if no one
was speaking, announced themselves to the controller. The
tricky bit was how the controller signalled to a particular
station that he wanted to talk to them. This was the func-
tion of the Type 60 selective system.

The Type 60 consisted of two portions. The office por-
tion consisted of a number of keys used to select the sta-
tion, usually built into the train control desk, and a trans-
mission system (the 60-A Selector Apparatus case) which
transmitted the selected address over the line. In the field
each station was equipped with a No 160-A Selector Set (or
locally made equivalent). This wooden cabinet contained
(Right) A reconstructed representation of the address on
the telephone wire. The address consisted of a sequence of
positive and negative pulses, separated by two long pulses.
The address was the pattern into which the address pulses
were divided into three groups. The address was pre-
ceded by a long positive pulse to reset all the selectors,
and suceeded by a long negative pulse during which the
selected telephone rang, and, finally, a long positive pulse
to reset the selectors.
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The No 60-A Selector complete (above) and in bits
(below). This device recognised a received address
and rang the telephone bell at a station or signalbox.
The upper detail view shows the coils, polarizing
magnet, and base. The next view shows the arma-
ture (P) and the ratchet (X) which counted the tran-
sitions. The third view shows the contact (K) which
held the ratchet during the long pulses. The code
wheel is at the bottom, this could be configured to
recognise a particular address by placing pins in the
holes in the wheel. The parts are: A - Felt washer, B
- Clamping stud, C - Code pin, D - Code nut, E -
Code wheel, F - Code wheel screw, G - Insulator
bushing, H - Clamping plate, I - Clamping plate
screw, J - Insulator, K - Holding spring, L - Upper
plate, M - Upper plate screw, N - Adjusting screw,
O - Hex nut, P - Armature, Q - Middle plate, R -
Holding pawl, S - Holding pawl spring, T - Rocker
arm, U - Rocker arm spring, V - Stepping pawl, W
- Stepping pawl spring, X - Ratchet, Y - Terminal
plate, Z - Terminal bridge screw, AA - Terminal
plate screw, AB - Spiral spring, AC - Base, AD -
Base terminal, AE - Terminal screw, AF - Core lock
nut, AG - Coil, AH - Frame, AI - Frame screw, AJ
- Magnet, AK - Core, AL - End play washer, AM -
white gummed paper figures.

at the station except for the telephone set it-
self. A photo and circuit diagram of a selector
set is shown on the next page.

The technical heart of the system was the
60-AP or 60-A Selector which responded to the
transmitted address. The 60-AP Selector was a
very specialised relay. In essence, the 60-AP
selector counted the 17 transitions, and the
counter was spring loaded to return to zero if
the long pulses in the address did not corre-
spond to the address the selector was
configured to recognise. The selector consisted
of a mechanism unit mounted on a magnet
unit with a bakelite base and a glass cover. An
illustration of a 60-AP Selector is shown on
this page, including a �exploded� view show-
ing the parts.

The magnet unit consisted of two coils (AG),
a polarising magnet (AJ) and a spring loaded
polarised armature (P). As the address was re-
ceived the armature was first attracted to one
pole of the coil, and then the other. When nei-
ther coil was energised a spring returned the
armature to the central position.

The coils were not connected directly to
the telephone line. Instead, they were con-
nected through a 1.25 µF capacitor (see the cir-
cuit diagram on the opposite page). The cur-
rent through the coils was consequently de-
pendent on the charging and discharging of
the capacitor, and not directly on the line volt-
age. When the polarity of the voltage on the
line reversed, a large current would initially
pass through the capacitor and hence the coils.
As the capacitor charged (or discharged), the
current through the coils would drop. At some
point the current would fall so low that the
armature would release and return to the cen-
tral position by the spring. The length of the
short pulses of the address was short enough
that the armature did not release to the centre
position and it would beat steadily back and
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forth. The long pulses, however, were suffi-
ciently long to release the armature to the
central position.

Each time the armature moved it stepped
a ratchet wheel (X) forward one step. While
current was flowing through the coils, the
armature would then hold the ratchet in po-
sition. The operation was step, hold, step,
hold, and so on. The ratchet, however, was
spring loaded (AB) , and if the pulses paused
for long enough for the armature to return
to the centre point, the ratchet would be re-
leased and the spring would return the
ratchet to the zero position.

A code wheel (E) was mounted on the
ratchet and turned with it. This could be
configured to recognise a specific address.
The code wheel had 32 holes in its circum-
ference, into which three pins were inserted
to represent the address to be recognised.
The first two pins matched the long pulses
in the address, while the third pin marked
the 17th transition. A holding spring (K) was
provided to engage with the pins in the code
wheel. If the holding spring was holding a
pin during a pause in the pulses, the ratchet
would be held in place and would not re-
turn to the zero position.

The operation of the selector was sim-
ple. During the short pulses, the polarised
relay moved the ratchet forward one for each
transition. At a long pulse the spring would
return the ratchet (and code wheel) to zero
unless there was a pin in the code wheel be-
ing held by the holding spring. If the code
wheel made it to the 17th position it made
an electrical connection which was used to
ring the telephone bell.

As an example, consider the selector that
would recognise the address 3-6-8. This
would have pins in the code wheel in the
third, ninth (3+6) and seventeenth (3+6+8)
holes. The address would start with three
transitions, which would step the ratchet
wheel three steps. Then there would be a
long pulse. Because this selector had a pin in
the third hole, the holding spring would
hold the ratchet. The second group of 6 tran-
sitions would then be received. The selector
would be advanced to the ninth step, where
it would be again held during the long pulse.
The final group of 8 transitions would then
be sent. This would advance the selector to
the 17th pin where the contact would be
made to ring the telephone bell.

The remaining selectors would not reach
the 17th pin. At the end of the first group, all
of the selectors whose addresses did not start
with 3 would reset to the zero position from
which they would start stepping again dur-
ing the second group. At the end of the sec-
ond group, the selector whose address
started with 3-6 would be held on the sec-
ond pin (as already described), the selectors
whose addresses started with 6 would be on
the first pin, and all other selectors would
be at zero. At the end of the third group,
some selectors would be on the 1st pin (those
whose addresses started with 8), one would

A No 160-A Selector Set (above) was provided at each location that could be called
by the train controller, with its circuit diagram below. This prewired cabinet con-
tained all of the equipment required at a field location except the telephone itself. In
the base of the cabinet can be seen the No-60A Selector which responded to the
address received on the line. Above the No-60A Selector are the terminals for the
line wires and battery. At the top of the case the capacitors and retard coils. The
telephone bell (No 60-C Ringer) is mounted on the door of the cabinet.
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be on the 2nd pin (that whose address started with 6-8), and
the remainder would be at the zero position.

The circuit diagram for an 160-A Selector Set is shown
on the diagram on the previous page. Current from the
line flowed through the 51-F Retard Coils, the No 21-AA/
AL Condensers (capacitors) and the Selector Coils L1-L2.
The purpose of the Retard Coils was to act as a choke for
high frequency voltages, such as generated by a lightning
strike, and so to protect the equipment in the Selector Set.
Current flowing through the Coils L1-L2 stepped the selec-
tor, as already described. When the selector reached the
17th pin it made a connection between terminals 1 and 2.
Current then flowed from the 10V local battery (B1-B2)
through the No 60-C Ringer. This was a trembling bell,
which would ring until the long negative �ring� pulse fin-
ishes and the selector was stepped once more (this took just
under two seconds). While the bell was ringing, a �answer-
ing tone� was fed to the line to give feedback to the train
controller that a selector had responded to the address and
the bell was ringing. This answering tone was generated
by the No 60-C Ringer. Current was taken from the battery
B1-B2 through contacts on one side of the armature of the
bell (which generates a series of pulses), and the contact 1-
3 of the selector. This current was fed to the line via the two
No 21-BA capacitors to generate the tone. This current, in-
cidentally, was not sufficient to operate the selectors. When
the long negative �ring� pulse finished all the selectors
stepped forward one step. No valid address contained just
one transition, and consequently none of the selectors would
be held, and all (including the one that just rang) were reset
to zero.

For those interested in more detail of the construction
of the 60-AP Selector, the following description is taken
from Field�s patent and should be read in conjunction with
the diagrams on the opposite page. Note that the terminol-
ogy in the patent and the later published manuals (given
earlier) is slightly different.

The relay is shown as 5-5, the polarised armature is 6,
and the permanent magnet is 7. Attached to the armature 6
was an elongated S shaped arm 8 with two pins 9 and 10.
These pins engaged the pivoted lever 12 carrying the step-
ping pawl 13 which drove the ratchet wheel 17. Spring 43
held lever 12 in the normal position shown in figures 1 and
5 with the stepping pawl out of engagement with the ratchet
wheel 17. Pins 9 and 10 engaged lever 12 on opposite sides
of pivot 16, and on opposite faces, with the result that the
movement of the armature 6 in either direction caused a
one step movement of the ratchet wheel 17 (see figures 3
and 4). Holding pawl 40 was provided to prevent the drop-
ping back of the ratchet wheel 17 during the time that the
armature 6 was moving from one position to the other.

Pawl 40 was mounted on pin 16 and was spring loaded to
normally engage with the ratchet wheel. It was driven away
from the ratchet wheel by pin 42 on lever 12.

Mounted on the same shaft of the ratchet wheel was the
code wheel 20 (referred to a �contact carrying member� in
the patent). Holding pins 27, 28, and 29 were mounted on
the code wheel 20. Holding pin 29 was located in a fixed
position on the code wheel 20, while pins 27 and 28 could
be secured in any of the holes 54-54 in the code wheel,
depending on the address to be recognised. Spring 35 bore
against an insulated roller 37 on lever 12. When the arma-
ture was its neutral (or central) position, the free end of
spring 35 (which had a curved projection 38) was inside the
circle described by pins 27, 28, and 29. When the armature
was moved, however, lever 12 moved projection 38 out-
ward beyond the margin of the code wheel 20. When the
code wheel 20 was rotated to a position where one of pins
27, 28, or 29 was opposite the projection 38 and the relay is
de-energised, spring 35 moved inwards to engage projec-
tion 38 with the pin and hold the code wheel in position.

Code wheel 20 carried a contact spring 53 across the
diameter of the wheel (see figure 10). Contact 21 on this
contact spring made with contact springs 22, 23, 24, or 25 to
select a function at the station. Normally, only spring 22
was used. When projection 38 on spring 35 engaged with
pin 29 on the code wheel, contact 21 engaged with spring
22 to set the telephone ringing.  Contact springs 23 and 24
could be provided to select additional circuits at that loca-
tion upon the receipt of additional code pulses, pins 60 and
61 being provided to hold the code wheel when these func-
tions were used. Each additional contact spring required
two additional pulses, so 19 pulses would be required to
select contact pin 23, and 21 pulses would select contact pin
24. NSW, for example, used these contacts to latch and
unlatch the train control phone to the omnibus (station
service) lines on branches. The selector at the junction would
be equipped with pins 23 and 24, and 19 pulses would be
sent to latch to the branch omnibus line and 21 pulses would
be sent to unlatch.

Contact 25 was provided to provide for the receipt of a
time signal at all stations simultaneously. As far as is
known, this feature was not used in Australia and will not
be further described.

Spring 45 restored the ratchet wheel to the zero posi-
tion where pin 56 rests against stop 57. As the end position
(contact 22) was fixed in position, the start position of the
code wheel had to be alterable to allow for the different
number of transitions in the address. To allow this the
postion of the code wheel could be adjusted on the shaft.

Generating the address - the 60-A selector key

There were a number of techniques used for generating the
address, but the standard method used in Victoria was a
No 60A selector key (pictures are on the following page).
With this approach a separate key was provided for each
callable station. Each key was physically configured to gen-
erate the address for that station. The keys were normally
mounted on one or more rectangular arrays on panel on
the train control desk.

To the train controller, a No 60A selector key had two
arms on a common spindle. To call a station, the key was
twisted 90 degrees and released. The key slowly unwound
to the normal position, sending the address as it did so.

 Twisting the key tensioned a spring which then re-
laxed driving the address sender through a set of reduction
gears. The speed of the mechanism was controlled by a
governor, and this could be adjusted so that the impulse
wheel, which generated the address, would make one revo-
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lution between 7 1/2 and 8 seconds.
The address was generated by a cam wheel known as

the impulse wheel (A) mounted at the rear of the selector
key. The impulse wheel had a set of teeth used to generate
the positive and negative currents to line. The purpose of
this wheel was to make and break two sets of contacts. A
drawing of an impulse wheel, taken from the patent, is
shown on the opposite page. It should be noted that the
circuit shown in the diagram is slightly different to that in
the production systems and shown on page 86.

On the circuit diagram opposite, the impulse wheel 89
is shown in its normal position (i.e. before being operated
by the train controller). When the key was operated, the
wheel rotated anti-clockwise one complete revolution.

The inner contact 96 was a steel spring. Contact was
made between the steel spring and the impulse wheel when-
ever the impulse wheel was revolving (i.e. a station was
being addressed). This contact was used to connect the main
battery to the telephone line via relay 86. The circuit was
from the local battery 88, through contact 96 to the impulse
wheel, thence from the frame of the impulse wheel to relay
86 and back to the battery.

As the impulse wheel revolved, the inner contact 96
followed the cam face, rising and falling as it passed over
the teeth and other projections. When the inner contact

passed over a tooth, it made contact with the outer, nickle
silver, contact 97. When the two springs made contact, cur-
rent flowed from the battery 88, through contacts 96 and
97, to terminal K2, and then to the pole changing relay 87
to control the polarity of the current sent to line.

The only complication was the generation of the two
long pulses which separated the groups of transitions that
defined the address. The long pulses were generated by
segments (B and C or 94 and 95) which were screwed onto
the impulse wheel. Generating a long negative pulse was
simple. A �flat� segment (B or 94) was screwed to the im-
pulse wheel to mask the pits between the teeth. Generating
a long positive segment was more complex as it would, in
theory, be necessary to remove or mask some of the teeth
of the impulse wheel. Instead a �bent up� segment 95 was
used. The bent up part of the segment engaged with an
insulated roller 98 of the outer, nickle silver, contact 97and
raised contact 97 sufficiently to keep it clear of the inner
contact 96 even though the later was passing over a tooth.

The initial portion of the impulse wheel sent a long
positive current to line. This stepped all selectors one step
and then, because one step is never part of a valid address,
the selectors would restore to zero. Following from the
final address transition was a prolonged raised section 100
of the impulse wheel. During this period a prolonged nega-

At the train control office, each address was normally
generated by a No 60-A Selector Key, shown here
from the front side (top), the side (middle), and back
(bottom). The No 60-A Selector Key used to generate
the address. The parts are: A - Impulse wheel, B - Bent
up segment, C - Flat segment, D - Segment screw, E -
Contact spring, F - Contact spring, G - Insulator bush-
ing, H - Insulator, I - Pile-up screw, J - Governor
pivot, K - Governor pivot, L - Pivot lock nut, M - Main
spring, N - Stop, O - Stop screw, P - Handle, Q -
Governor, R - Governor shaft, S - Governor worm, T
- Governor cup, U - Mounting screw, V - Ratchet
gear, W - Gear and pinion, X - Gear and pinion, Y -
Face plate, Z - Worm wheel, AA - Screw, AB - Card,
AC - Retaining strip, AD - Face strip, AE - Retaining
screw. On the opposite page is the circuit diagram for
a train control office from Field�s patent. The Selector
Keys are represented by the impulse wheels (89, 90,
91, 92 and 93) with their associated springs (96 and
97)
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tive current was sent to line to provide a ringing period.
Finally, contact spring drops onto section 101 during which
a prolonged positive current was sent to line. Again, this
stepped all selectors one step and restored them all to zero.

If no segments were used on the impulse wheels, they
would generate 17 straight transitions. As must be obvious
from the discussion of the No 60-AP selector, this would
result in every selector being selected and all connected
telephones ringing. This facility was used to generate an
�all stations� call. In NSW this was used daily to distribute
the train running advices (the AMBA).

Equally if one segment was used, this would allow se-
lection of a group of stations. For example, if a segment
was used to select after 8 transitions, the impulse wheel
would sent 8 pause 9 transitions. This would select all No
60-AP selectors with a first pin in the 8th position, irrespec-
tive of the position of the second pin. With careful assign-

ment of stations this could be used to call all stations on a
line (as was used in Victoria on the metropolitan boards).

Sending the address - the No 60-A Selector Apparatus
Case

All of the equipment to actually transmit the address was
located in the No 60-A Selector Apparatus Case, which is
shown in the photograph on the next page with the doors
open. This oak cabinet was 32� high by 16� wide by 12�
deep.

Also on the next page is the circuit diagram of the No
60-A Selector Apparatus Case (note that this differs slightly
from the circuit diagram from the patent shown on this
page).

At the bottom of the circuit diagram is the main bat-
tery, which had a potential of between 100V and 350V. The
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voltage used depended on the length and
resistance of the line, and the number of sta-
tions. For example, a line 100 miles long
(giving a line wire length of 200 miles) of
No 9 B&S copper wire with 40 selectors
would require a 240 Volt main battery.
Where AC power was available, Western
Electric offered a vacuum tube rectifier as
an alternative to the battery.

The current from the battery first passed
through the 2-A Circuit Breaker. This was
provided to protect the system against a
short on the line and was normally adjusted
to open on 0.6 Amps. It then passed through
the main battery switch to the No 26-A Tel-
egraph Relay. This was the pole changer and,
when operated by current from the No 60-A
selector key, reversed the polarity of the
current sent to line.

The current then passed through a filter
consisting of four 5-AD Retardation Coils,
the No 21-AA condenser (capacitor) and No
18-AK and No 18-G resistors. The purpose
of this filter was to round off the edges of
the transitions so as to not blow out the ears
of anyone listening on the telephone line
(such as the train controller) while an ad-
dress was being transmitted. The result of
this filter was a dull thud which was, appar-
ently, not unpleasant to listen to.

Finally the current passed through the
No 122-EW relay which connected the appa-
ratus to the line.

The selector apparatus case also con-
tained two knife switches to disconnect a
defective telephone line. Each line was pro-
vided with a No 50-BP protector which pro-
tected the office equipment against high
voltages.
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(Above) The No 6o-A Selector Apparatus Case was located at the train control office
and contained all of the equipment necessary to transmit the addresses over the
telephone wire except for the keys and power supply. Like the No 60 Selector Sets,
the Selector Apparatus Case came pre-wired and ready for use. (Below) The circuit
diagram shows the equipment located in the No 60-A Selector Apparatus Case. This
diagram is largely unchanged from the diagram in the patent reproduced on the
previous page. (Right) A VR drawing of the Type C Train Despatcher�s desk (no
details are known of the Type A or B desks). The keys were located in the rectangular
arrays at the back of the desk - this desk could hold 72 keys. Note the telegraph
equipment at the right hand end. Pencilled notes on the drawing suggest that these
desks were provided at Geelong, Ballarat and Bendigo.
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PATTERSON

On 17 April 1956 Patterson signalbox was opened to divide
the Bentleigh - Moorabbin block section. On the same day,
a facing crossover was provided at Moorabbin to allow
Down trains to terminate in the Up platform. Five days
later terminating facilities were provided at Cheltenham
and Bay Road was opened to divide the Highett - Chelten-
ham block section. Clearly the provision of both Patterson
and Bay Road was related to the provision of terminating
facilities at the adjacent station, but exactly what is not
known. The main advantage of the new boxes, under the
block regulations, was that the terminating train could
approach Moorabbin (or Cheltenham) with the crossover
set for the straight road.

Whatever the reason for its provision, Patterson
signalbox was situated on the Down side of the line be-
tween the Brewer Road overbridge and the Patterson Road
underbridge. It worked the standard Home, Distant, and
Starting signal in each direction, but no crossover was pro-
vided. The box housed a 10 lever frame, almost certainly
an A pattern Tappet frame, although this is not known for
sure as the locking sketch has not survived. A block switch
was provided. WTT 2007/56, showing the service commenc-
ing on Monday, 23 April 1956, shows that Patterson was
switched in on Monday - Friday in the morning peak from
0705 to 0845 and in the evening peak from 1515 to 1828.

Patterson lasted in this form for less than two years. On
19 January 1958 a temporary double line track was opened
through Moorabbin to allow construction of the grade sepa-
ration at South Road and the Nepean Highway. Three
postion automatic signalling was provided between
Patterson signalbox and Highett. At Patterson the Down
Starting signal, Up Distant and Up Home were abolished.
This left just three working levers in the frame. Patterson

only controlled one signal on the Up, this was a combined
home and starting signal. The post also carried the Up Dis-
tant for Bentleigh. As Patterson now had three position
signalling on the Down side it was open as a block post for
all trains. This was obviously expensive, and, on 25 June
1961 three position automatic signalling was provided be-
tween Bentleigh and Patterson. The box was consequently
abolished.

Just prior to the box being abolished, Patterson station
had been opened. An island platform just to the north of
the Patterson Road underbridge, the station served the new
housing estates between Bentleigh and Moorabbin.

In preparation for the new station, the Up and Down
lines had been slued to a new alignment between 9 miles
65 chains and 10 miles 20 chains on 25 September 1960. The
Up line was slued to a new alignment on the Up side of the
former line, and the Down line was slued onto the form Up
line. Post 6 had been relocated 30 yards further in. The
Down line between 9 miles 65 chains and 10 miles 20 chains
was relocated a second time, this time on the Down side of
the line, on 11 December 1960.

Finally, on 28 May 1961 Patterson station was opened at
10 miles 1 chain 40 links, just to the north of the Patterson
Road underbridge. The station was staffed by Porters or
ASMs and was supervised by the SM Bentleigh.

In 1987 Patterson was altered for the triplication be-
tween Caulfield and Moorabbin. On 23 March the new
Down line and platform was provided. The former Down
line became the Up line and the old Up line was taken out
of service. The lines through Patterson were resignalled at
this time. The Up platform was returned to use on 28 June
1987 and the Centre line taken out of use. Three track op-
eration commenced on 5 July 1987.
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 ITEMS OF INTEREST

Memo from Superintendent of Goods Train Service and
Superintendent of Loco Running to General Superintend-
ent and Chief Mechanical Engineer dated 17 February 1930.

On the 12th inst (February) the 8.55 pm Up electric train,
Nth Carlton to Princess Bridge passed the Up home signal
at St Georges Rd Crossing whilst in the Danger Posn, ran
through the gates and struck a cable tram injuring the con-
ductor and a passenger.

An extract of the driver�s report is as follows � The 8.55
pm Up Nth Carlton ran through the gates at St Georges Rd
owing to the electric light placed immediately behind the
signal and seen through the green lens of the signal which
gave me the impression that the signal was right for me to
proceed. I did not realise until it was too late that the gates
were against me. I gave the train emergency application,
but did not stop the train in time.�

A special test of this signal was made by the Asst Eng of
Signals, the Sup�t of Goods Train Services, and the Ass�t
Sup�t of Loco Running who, with Driver Knight and Guard
Hunt, travelled with the 8.55 pm Up on the 13th inst. Their
report [...] is to the effect that the white light refered to by
driver Knight does not cause the effect as he alleges and
that it did not cause a green light to be exhibited to the
approaching train. This being so, Driver Knight must be
held responsible for passing the signal in the Danger posi-
tion. He has since been certified as medically unfit for the
position of Electric Train Driver and has retired from the
service.

The distance from the Signal to the gates is approx. 45�
and to the point where the train struct the tram is approx.
60�. Assuming the train was travelling at 25 mph the dis-
tance it proceeded before coming to a standstill would in-

dicate that the brake was applied at or about 60�
on the Nth Fitzroy side of the signal but that the
train could not be pulled up in time to prevent
striking the tram.

The guard states that his attention was directed
to the tail signal after leaving Nth Fitzroy, but
that approaching the crossing he saw the gates
were across the line and the front of the train nearly
on them. He rushed to the air brake but was too
late.

In this case, there would be only a fraction of
time for the train journey from the signal to the
gates, and as the Driver applied his emergency
brake presumably at or about the time when the
guard states he saw the train likely to run into the
gates, any action on his part (the guard�s) would
not have averted the collision.

Under all the circumstances, there is nothing
to justify a conclusion that the Guard should have
pulled up the train before it reached the point
where the Driver applied the brake and we are
therefore of the opinion that he should not be
held blameworthy.
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(Above) Keith Lambert has kindly provided two photographs of
the mechanical boom barriers at McKinnon. Both photographs are
taken looking east from the corner of McKinnon Rd and Railway
Place. The top photograph shows the gates closed to road traffic
with a Down train signalled - notice that Bentleigh has not pulled
off his distant, so it is probably a stopping train. The corner of the
signalbay can be seen at the left side. The lattice skirt underneath
the booms can be seen to advantage and would clearly discourage

pedestrians and animals from ducking under the barriers. This
feature was not retained in the power operated boom barriers
imported from the US. Another feature not retained with power
operated booms is the use of four barriers blocking off the entire
roadway. Technically, the familiar power boom barriers are known
as �half barriers� as they only block one half of the roadway.


