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As noted in the Signalling Alterations of this issue, the first stage of the resignalling between South Yarra 

and Caulfield was brought has been brought into use. During the last week of June, howe,·er. ;he abm·e 

curious sight was evident. Some of the new light signals were brought into service acting as co-acting 

signals for the motorised semaphore signals. This apparently occurred because the new light signals were 

located in front of the old signals; making it difficult to sight the semaphore arms. The pho1ograp!z looks 

towards Caulfield from just south of the Dandenong Road m·erpass. The signals in view are Posis D.295 

and F.295 (facing camera) and D.296 and F.296 (facing away from camera). 

The first motorised semaphore on the Caulfield line was replaced as early as 1917118 11·hen Post B.135, 

located on the South side of the Toorak Road bridge, was replaced by a Style VR signal (Posr B.131) on 

the platform side of the bridge. By 1934 Post D.135 had been similarly replaced by Posr D.131. Post 

B.131 has since been replaced by a Style R light signal, but Post D.131 is still a Style VR signal. 

Slightly further away from Melbourne, Post F.152 had been replaced by a searchlig!ll signal F.154 

sometime between 1934 and 1944. The adjacent signal D.153 was similarly replaced on 15.05.1977 due to 

construction work in the adjacent Council Depot. 
During the construction of six tracks between Richmond and C1111/field Posts B.99 and F.100 were 

temporarily replaced by light signals. These reverted to semaphores when the new tracks \\We brought into 

use in 1960, but Posts F.80, F.81, B.80 a11d B.81 at Richmo11d were simultaneously repluced by iight 

signals at this time. This was balanced by the provision of semaphore signals 011 the 11ew tracks. 

Home signals 1 and JO at Armada le were converted to (mtom111ic signals F.225 and F.230 r rcspecri1·ely) 

when connections to the Toorak goods siding were /1/lcd 13.06.1978. J11s1 m·er one Year later, on 

26.08.1979, the semaphore arms were replaced by scarchlighl signals. 

Finally, as a prelude lo !he rnrrent resignalling, Post D.295 at Mali·cm was redressed \1'irh GEC lighl 

signals on 02.02.1992 (Photo C,len Cr1111111ing) 
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MINUTES OF MEETING HELD FRIDAY JULY 16, 1993 

Meeting held at 60 Kenmare Street, Box Hill North. 

Preserit :- A.Jungwirth, J.Churchward, G.Cumming, A.Gostling, W.Johnston,K.Lambert, D.Langley, 
A.McLean, }.McLean, R.Murray, P.Silva, D.Thomas, H.Thomas and A.Waugh. 

Apologies:- W.Brook, M.Drew, G.O'Flynn, C.Rutledge & R.Whitehead. 

The President, :Mr. Alan Jungwirth, asked the Vice - President to chair the meeting. 

The Vice - President, Mr. Jack McLean, took the chair and opened the meeting@ 2018 hrs. 

The President welcomed visitor Ross Murray to the meeting. 

Minutes of the May Meeting:- Accepted as read. I.McLean/ K.Lambert. 

Matters Arising :- The Editor has not received any response to the photograph published in the May 1993 issue of 
Somersault. · 

Correspondence:- Peter Kay of the S.R.S.U.K. has written to Jack McLean regarding the list of General Appendices 
that he has compiled. Jack McLean has replied. Peter Kay also reported that it has been discovered 
that all the copies of Somersault and Blocking Back that have been sent to the U.K. have been 
destroyed by the person who had been receiving them without passing them on to other members of 
the S.R.S.U.K. Peter Kay stated that steps had been taken to ensure that future copies of the 
Australian magazines will not be destroyed but will be retained for future reference. Peter Kay is to 
compile a volume titled "The Best Of Somersault" and "The Best Of Blocking Back". Considerable 
discussion took place regarding this piece of correspondence and the administration of the 
S.R.S.U.K. 

A postcard has been received from Wilfrid Brook on holiday in the U.K. 

Two letters were received from Bob Whitehead regarding the video produced by V /Line on the signal 
boxes at Ballarat and on the subject of historical research. Discussion on these 2 letters was held 
over until General Business. 

The indemnity certificate for the Showday Signal Box Tour has been received from V /Line. 

D .Langley/ A.Waugh. 

General Business:- Glenn Cumming reported that the signal box at Goobang Junction near Parkes in N.S.W. had 
recently been destroyed by fire. This signal box had recently been placed out of use. 

Glenn Cumming reported on the first stage of the Caulfield line resignalling. Colour light signals 
have replaced the upper quadrant signals between Malvern and Caulfield except for the automatic 
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signals at the up end of Caulfield. For a period of about 5 days, 4 signals consisted of an upper 
quadrant signal with a co-acting colour light signal placed a few feet in front. 

Damian Thomas reported that stage 2 of the project is to re-signal Toorak - Malvern. The 
commissioning of this stage will take place in the middle of August. 

David Langley noted that there were still upper quadrant signals working on tJ1e following sections 
ofline:-Richmond - Sandringham, Jolimont - Victoria Park and Kensington - Essendon. 

Andrew Waugh noted that it is proposed to replace miniature electric staff between Seymour and 
Wodonga with train orders in September. As a consequence, alterations are planned for the 
signalling on the line. 

Andrew Waugh discussed a proposal for a long crossing loop at Echuca which would include portion 
of the Toolamba line. If this work goes ahead, the connection to the Toolamba line at Echuca will 
be removed. 

The Leongatha Passenger service finishes on Saturday 24 July, 1993. The only trains to continue 
running on the line will be trains to and from the sand siding at Koala near Lang Lang. 

When tlle Leongatha Passenger service is removed, tlle large electric staff section Dandenong -
Cranbourne will be replaced by Train Orders. 

Andrew Waugh reported on an accident near Copen Hagen in Denmark where a train ran past a red 
signal and collided with another train. 

Bob Whitehead's letter on the Ballarat signal video was discussed. Bob has written 9 pages of 
comments and criticism of the video as it currently stands. The film and video group of the A.R.E. 
do not believe tJ1e video is a marketable product in its current form. FurtJ1er comments on the video 
are invited. The video will be part of tlle Syllabus Item at the September meeting of the 
S.R.S.V.Inc. 

Bob Whitehead's letter on the subject of historical research was discussed. Bob suggested that a co
ordinator of research might need to be appointed to keep a record of what people are researching what 
subject and to direct people making enquiries to the right person for assistance. In his letter Bob 
noted tlmt there was an infonnal group of researchers attending the Public Records Office at 
Laverton on a regular basis and that they were using a standard format for note taking and indexing. 
Bob suggested that the S.R.S.V.Inc. contact other enthusiast groups to gauge their response to his 
proposal. Moved David Langley, seconded Peter Silva:- That the S .R.S .V .Inc. contact other rail 
enthusiast groups in Victoria to seek their comments on Bob Whiteheads proposal. Carried. 

Glenn Cumming advised t11e details for the Annual Showday Signal Box Tour. The tour will take 
place on Thursday 23 September, 1993 starting at Werribee at 0900 hours and will finish at South 
Geelong later that afternoon.All signal boxes between Werribee and South Geelong will be 
inspected. 

Ross Murray spoke about his involvement in t11e retention of items of signalling equipment in 
place at Ballarat. 

The Chairman introduced member David Ward, a V ;Line Safeworking Inspector, to address the 
meeting on the subject of the development of the Section Authority Working System. 

David was the Safeworking Inspector seconded to t11e A.S.W. Project Team who developed Section 
Authority Working. The system originated from a visit to Hamersley Iron in Western Australia 
where a V ;Line engineer witnessed a display unit in the mine trucks that were used to convey 
various messages to the drivers of t11e trucks. TI1e system was subsequently adapted for use by rail 
vehicles and after 5 years of development and testing, t11e project has reached the stage where it has 
been trialled on in service conditions. 

The system can be divided into 2 areas of rules and infrastructure and infrastructure can be broken 
down into 4 parts of the train control workstation, the electronic train control graph on a screen, the 
radio system and the locomotive safeworking unit. A loco unit was displayed and David used it to 
demonstrate how the driver of a train would receive and release authorities for the section he was 
travelling on. 

During his talk, David discussed the following points of the system:-

The issue of a section authority explaining t11e difference between t11e primary and secondary 
identification numbers, 

Testing of the loco unit before entering traffic and the ability to change over the loco unit, 

Receiving and relinquishing section authorities, 

The 3 methods of verifying that a train is complete i.e. advice from a signalman, advice from 
a T.A.I.L.S. unit or roll by inspection, 
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Section foul when a train is not complete, 

The train path plotted automatically on the electronic train graph, 

Cancellation of a section authority, 

Authorities issued section by section, 
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The use of shunt authority keys for pilot locos operating in Section Authority territory, pilot 
locos not fitted with loco unit therefore shunt authority key is authority to proceed into 
section, Key is the same as a ST 21 Annett Key and is secured in a lock in Mildura 
signalbox released by train control issuing a special authority, key must be withdrawn within 
5 seconds from the issue of the authority, when key is out of lock no authority can be issued 
for the section to which the shunt authority key applies, only in use at Mildura, 

Dealing with failures of the loco unit or the radio or the train control workstation, 

Use of manual authority forms, each driver carries a small book of manual authority forms, 
issued by the train controller on a section by section basis only, 

Blocking commands used on the computer when hyrails or track machines are in a section, 

Set wording for the authorities already stored in the computer thereby avoiding the need for 
the train controller to type out every word in the authority, 

The ability for the train controller to queue authorities on the computer prior to them being 
issued to the loco unit, 

The recording of all events on the system on an event logger, 

The operation of D.I.C.E. ( Driver Initiated Control Equipment) at Maryborough allowing 
the driver of a train to control the points and signals at this location when the control panel 
is switched out by selecting a route using a number code transmitted from the loco unit, and 

The future development of the system. 

At the end of his presentation, David answered many questions from the members present 
concerning many aspects of the Section Authority Working System. 

At the conclusion of the Syllabus Item, the Vice - President thanked David for his address to the 
meeting and those present responded withacclamation. 

Meeting closed:- @ 2158 hours 

The next meeting will be on Friday September 17, 1993, at the Uniting Church Hall, Hotham 
Street, Mont Albert, commencing at 2000 hours. 

SIGNALLING ALTERA TI ONS 

The following alterations were published in WN 23/93 to WN 27/93. The alterations have been edited to 
conserve space. Dates in parenthesis are the dates of the Weekly Notice. 

(29.06.1993) Dynon and South Dynon 
The Control Panel for the Dynon and South Dynon areas was relocated from South Kensington 
Signalbox to West Tower Signalbox. The signal posts were not renumbered. The signal post telephones 
were incorporated into the Signalman's telephone system at West Tower. (0.628/93, WN 23/93) 

(29.06.1993) North Geelong "C" 
The Cripple Siding was abolished. Points 45, leading from the Main line to the siding, and the associated 
Catch Points 45 were abolished. Dwarf 45 (sic), applying from the siding to the Main line, was also 
abolished. Amend Signalling Diagram 54/90. (0.639/93, WN 23/93) 

(06.07.1993) Dandenong 
Boom barriers and associated equipment were provided at the existing Flashing Light location at Greens 
Road, Dandenong. Amend Signalling Diagram 29/90 and page 100, General Instructions, Master Train 
Plan (0.668/93, WN 24/93) 

(06.07.1993) Ilairnsdale 
Until further notice, the Driver of No 9430 Freight train will be responsible for the signalling 
arrangements for the arrival of the train. Prior to ceasing duty, the Signalman at Baimsdale must place the 
Down Home signal to the proceed position and inform the Train Controller accordingly. The Manager, 
Central Operation, to arrange for Drivers to have access to the Train Register Book. Amend page 247, 
General Appendix (0.657/93, WN 24/93) 

(06.07.1993) Ashburton 
The following instructions are effective forthwith: 
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Stabling of Trains. 
Authority is granted for the last Electric train to stable in the platfonn track. The Driver of the train will 
be responsible for ensuring that the train is properly secured and that any Special Instructions that may be 
applicable to Ashburton are complied with. 
Switching Hours 
Separate instructions will be issued as to the times the Signalling Panel will be switched In or Out. In 
addition to the current instructions, the Signalman must advise the Train Controller before the Signalling 
Panel is Switched In or Out. The Train Controller must endorse the Train Control Graph accordingly. 
Failure of Signals or Points when Signalling Panel is Switched Out. 
(A) Down Home Signal Post No 4 

(i) Whenever a Down train is stopped at the Down Home Signal Post No 4, the Driver of the 
train must endeavour to contact the Signalman, either by telephone or radio. 

(ii) Should the Driver obtain no response from the Signalman, the Driver must immediately 
inform the Train Controller, via the radio, of the circumstances. 

(iii) The Train Controller, on being infonned as above, must refer to the Train Control Graph and 
ascertain if a Signalman is on duty or not. 

(iv) If no Signalman is on duty, the Train Controller must ascertain beyond all doubt: 
(a) that there is no opposing train between Ashburton and Alamein, and 
(b) the position of the previous train. 

(v) Once it has been established beyond all doubt that there is no opposing train between 
Ashburton and Alamein, the Train Controller must instruct the Driver of the Down train 
waiting at the Down Home Signal Post No 4 to inspect the points. 

(vi) If the points are set for the Down train, the Driver must advise the Train Controller, who 
providing all the conditions, as set out above, have been complied with, may verbally 
authorise the Driver, via the radio, to pass the signal at the "Stop" position. Both the Train 
Controller and Driver must exchange names for record purposes. 

(vii) If the points are not set for the passage of the train, the Driver must inform the Train 
Controller and the latter must then instruct the Driver to unlock the Dual Control Point 
Machine and place the points into the correct position for the Down train. When this has been 
done, the Train Controller may tJ1en authorise the Driver, via ilie radio, to pass the Signal at 
the Stop position. Both the Driver and the Train Controller must exchange names for record 
purposes. 

(B) Down Home Signal Post No 6 
Should the Driver of a Down train find that the Down Home Signal Post No 6 is at the Stop 
position, the provisions of Clause (A), sub-sections (i), (ii), (iii), and (iv) must be complied with. 
Once it has been established beyond all doubt that there is no opposing train between Ashburton 
and Alamein, the Train Controller may verbally advise the Driver, via the radio, to pass the signal 
at the Stop position. 

(C) Failure of the Up Home Signal Post No 10 
Whenever an Up train is stopped at the Up Home Signal Post No 10, the provisions of Clause (A), 
subsections (i), (ii) and (iii) must be complied with. If there is no Signalman on duty, the Train 
Controller must ascertain beyond all doubt that authority has not been given for an opposing Down 
train to enter the platfonn track. Once this has been done and it is safe for the movement to be 
perfonned, the Train Controller may authorise the Driver, via the radio, to pass the Up Home 
Signal Post No 10 and enter the platfonn track. 

(D) Failure of Home Signal Post No 8 
Whenever an Up train is stopped at the Up Home Signal Post No 8, the provisions of Clause (A), 
subsections (i), (ii) and (iii) must be complied with. If there is no Signalman on duty, the Train 
Controller must instruct the Driver to unlock the Dual Control Point Machine, and lock the 
Selector Lever in t11e "Hand" Operating Position, and, if required, place and lock the Hand Throw 
Lever in the Reverse position. When the Train Controller is assured that the road has been correctly 
set, the Train Controller may authorise the Driver, via the radio, to pass the Up Home Signal Post 
No 8, at the Stop position. The Train Controller and Driver must exchange names for record 
purposes. 

(E) When, in accordance with clauses (A) and (D) hereof, a Driver has operated and locked the Selector 
Lever to the "Hand" position or the Hand Throw Lever to the "Reverse" position, it will not be 
necessary, when the train has cleared the points, for the Driver of that train to restore the levers to 
the Nonnal position. 

Insert on page 241 of tJ1e General Appendix (0.646/93, WN 24/93) 
(13.07.1993) Caulfield 

The Signalling arrangements as indicated on Signalling Diagram No 3/93 are now effective and Diagram 
No 29/87 has been cancelled. The new diagram shows the replacement light signals between Malvern and 
Caulfield. (0.698/93, WN 25/93) 

Continued on Page 88 
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WINTER'S BLOCK INSTRUMENTS IN VICTORIA 

Andrew Waugh 

In the recent heritage review of the signalling on the 
Coburg line, the PTC noted that "It is not clear however 
whether this system [block working on the Coburg line] 
remains as Winters Block or whether it is a close 
derivative similar to Winters Block." 

The answer is that it depends on what is meant by 
"Winters Block." The current instruments are not the 
same as the original instruments imported the early 
1880s. They are, however, a development of the original 
Winter's instruments and the basic principles of operation 
have not been changed. Incidentally, the adaption 
probably increases their historical importance as the 
adaption to local conditions was by engineers from the 
Vict01ian Railways Telegraph Department. 

Three different designs of Winter's instruments are 
known to have been used in Victoria. These were latter 
known as 'Two Coil Instruments', 'Double Line 
Instruments' and 'Three Coil Instruments'. 

The 'Two Coil Instruments' were the original 
imported design. These instruments were perhaps more 
popularly known as 'side lever' instruments from the 
position of the switch handle. This design was modified 
when local production began to form the 'Double Line 
Instruments' {one distinctive feature of the instruments 
was that they could only be used on Double lines). The 

Plunger 

©Black Button 

FRONT ELEVATION 

S. 

B. 

SIDE. ELEVATION 

Figure 1: Front and side view of a Two Coil 
Instrument. Notice, on the side view, the lever and 
counterweight which held the switch handle in 
position. This illustration is from the 1953 General 
Appendix 

design was altered a second time to produce the 'Three 
Coil Instruments'. The instruments currently in service 
are probably all of this last design. 

The 'Three Coil' instruments had.been introduced by 
April 1888 -- less than five years after the introduction of 
Winters Block instruments into Victoria and over 105 
years ago. 

Two Coil Instruments 
George Kift Winter, Telegraph Engineer of the Madras 
Railway Company (India) patented his Block instrument 
in December 18801. 

The Victorian Railways imported 50 Winter's 
instruments in 18832. The appearance and principles of 
operation of these instruments were similar to those 
described in the 1880 patent, however, the internal wiring 
had been considerably simplified. 

The first installation of block instruments was 
between Flinders Street and Balaclava, Richmond and East 
Richmond, and South Y arra and Hawksbum3. Block 
working was "bought in use and enforced" on 15 October 
1883, although it has been noted that the instruments 
were probably in use 'before this date for trials and 
training. 

The original instruments do not appear to have been 
particularly well designed or constructed and a large 
number of alterations were necessary before they worked 

· reliably. · 
The modifications necessary were: 

The various parts of the mechanism were 
originally mounted separately in the wooden case. 
When installed in signal boxes the wooden case 
dried out and shrank due to the heat of the sun and 
the signal box stove. The result was that the 
armatures would jam and short circuit the battery. 
The solution adopted was to mount the parts of 
the Line relay and bell movement on individual 
brass bases. 

• The switch lever was held in either the "On" or 
"Off' position by a spring. It was common for 
this spring to break with the result that the lever 
would not stay in position and the commutator 
contacts would short the Line battery. As a 
temporary solution, a hole was drilled in the 
switch block and a peg provided to hold the switch 
handle in place. The permanent solution was to 
replace the spring with a counterweight mounted 
on the switch lever (the counterweight can be seen 

1 The provisional patent 2390/1880 was granted on 
11 December 1880. 
2 The Autobiography of a Block Instrument, The 
Victorian Electrical and Telegraphic Journal, September 
1889, reprinted in Somersault, Vol 15, No 4 (July 1992) 
page66 
3 Our Block Instruments, Charles Ralston, The 
Victorian Electrical and Telegraphic Journal, April 1888, 
page 69. Much of this article was later reprinted as part of 
the 1890 Telegraph Department Handbook. Most of the 
details in this article are based on infonnation in 
Ralston's article. 
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Two Coil Instrument 
Operation 
The basic principle behind all 
one-wire, two-position 
instruments (such as Winter's) is 
that movement of the needles is 
controlled by a pulse of current 
rather than a continuous current. 
Once the current ceases the 
needles remain in position until 
another pulse is received. Each 
pulse also rings the bell at the 
receiving instrument once. 

The circuit for a Two Coil 
Instrument shown in figure 2. 

The Line relay (B)5 is a 
neutral relay. The function of the 
Line relay is close a local circuit 
when a current is received from 
the Line wire. 

Figure 2. Circuit diagram for a Two Coil lns:rumenJ. _Doub/~ Li~e lnstrur:zents were 
idenJical except that they were not fitted wtth the single lme mterlockmg ( shown 
dashed in this diagram). Notes: The shaded triangles represent contacts cl~sed 
when no current is flowing and both needles point to '.'Clea~ed". _Relay B !~ a 
neutral relay. Relay P is a polarizedrelay. The armature zs retained m the posllzon 
ro which it was last operated by gravity. Relay R is a neutral-polar relar T~e 
neutral armature operates the Bell. The polarised armature operates the Tram 
Coming From" Needle and is retained in the position to which it was last opera~ed 
by gravity. Relay T operates the "Train Going To" need!,~. It has,, two ~~zls. 
Energising the "off' coil moves the armature ,,to ~he Cl~a~,ed f_osztzon. 
Energising the "on" coil moves the armature to the Tram On Lme pos'.tzon. The 
armature is retained in the position to which it was last operated by gravity. 

The other three relays are 
polarised relays where the 
position of the armature depends 
on the polarity (direction) of the 
last current which flowed through 
the relay coils. The armature 
stays in position once the current 
ceases. In Two Coil instruments 
the armatures of polarized relays 
are magnetized by permanent 
magnets. The three polarized 

in the side view in figure 1). This, however, led to 
poor electrical contact between the switch _lever 
and its socket. This was overcome by fixmg a 
piece of hard sheet copper bearing firmly against 
the shaft of the switch lever. This was later 
replaced by spirals of copper wire attached to the 
socket and the rocking shaft. 
The pivot points carrying the needles and 
armatures were much too fine and would break. 
The pivot points were consequently made much 
thicker. When the original instruments were 
shipped to Australia they were carelessly packed 
resulting in the pennanent magnets in a number of 
instruments coming loose and breaking the pivots 
(and probably not doing an awful lot for the 
pennanent magnets either). . . . 
One of the plunger contact springs (m the crrcmt 
which controlled the black needle) would 
frequently break. The brass springs in the plunger 
were replaced by steel springs, but these still gave 
more trouble than they should have. 

Only one electrical modification was appm:e~tly made 
to the original instruments. This was the prov1s10n of the 
"black button" to control the movement of the black 
("Train going to") needle. The black button was patented 
by Sidney Pitt (acting as agent for Winter) in late 18854. 
It is not certain when the black button was added to the 
Victorian instruments. The April 1888 article notes that 
it had been "lately added to many of the instruments". 

4 Patent 15090/1885 provisionally granted on 8 
December 1885 and completed on 19 August 1886 

relays are: 
the Polarised relay (P). The function of this relay 
is to record the polarity of the last current pulse 
received (hence the position of the switch handle at 
the other instrument). 
the Red Needle relay (R) has two armatures. The 
polarized armature moves the red ("Train Cm~~ng 
From") needle. This armature records the pos1t10n 
of the local switch handle when the last bell signal 
was received. The neutral armature of the Red 
Needle relay has the bell hammer mounted on it. 
Consequently whenever a current ( of either 
polarity) flows through the coils of relay R, the 
bell will sound one beat. 
the Black Needle relay (T) has two polarized 
armatures. One moves the black ("Train Going 
To") needle. The second armature performs the 
interlocking in single line instruments to prevent 
a Signalman from granting "Line Clear" if "Line 
Clear" has been obtained for an opposing 
movement. 

All three polarised relays have two coils (hence the 
name of the instrument) but the use and design of these 
coils differ with each relay. 

In addition to the relays, a Winter's block instrument 
contains: 

a commutator. This is worked by the switch 
handle. Its purpose is to change the polarity of the 
current sent to line. 

5 This is referred to in Ralston's article as the 'Bell' 
relay. However, the modem name of 'Line' relay is 
preferred here. 
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• the bell plunger. When pressed in by the 
Signalman this sends current via the line wire to 
the instrument at the other end of the section. 
the black button is a simple circuit closer added to 
prevent unnoticed movement of the black needle. 

At the left of figure 2 are the six external connections. 
The top two are the connections to the line wire (L) and 
earth (E). Next come the two connections to the Line 
Battery: the positive (C) and negative (Z) terminals. The 
final two connections are for the Local battery; again the 
positive (C) and negative (Z) terminals. 

1) Sending Bell Signals 
The circuit is shown in the normal position, that is, with 
no trains in the section, both switch handles at "Off', and 
all needles at the "Clear" position. 

Assume A has a train to send to B. The Signalman at 
A starts by sending the "Call Attention" signal by 
pressing in the bell plunger. This causes the bell at B to 
give one beat. 

In the instrument at A, electric current flows from the 
positive terminal of the line battery (C) through the solid 
lines of the commutator (the switch handle is at "Off'), 
then through the make contact of the Plunger and thence 
to the Line wire (L). 

At B, the current enters the instrument from the Line 
wire (L) and then passes through the break contact of the 
Plunger (the Signalman at B is not pressing his Plunger), 
then through the coils of the Polarised (P) and Line (B) 
relays and then to Earth (E). 

The current re-enters the instrument at A via the earth 
(E) connection and thence to the negative (Z) terminal of 
the line battery via the commutator. · 

Energizing the Line relay (B) at B has the following 
effect. Current flows from the positive tenninal of the 
Line battery (C), through the commutator, the coils of 
the Red ("Train Coming From") Needle relay (R), the 
front contacts of the relay B, back through the 
commutator, to the negative terminal of the Line battery 
(Z). 

The current flowing through tJ1e coils of relay R will 
attract the neutral armature. The bell hammer will 
consequently strike the bell at B. 

Although current is flowing through the coils of the 
Polarized (P) and Red Needle (R) relays at B, the position 
of the polarized armatures in these two relays will not 
alter as neither of the switch han.dles (at A or B) has been 
altered. 

The Signalman at B will acknowledge the "Call 
Attention" signal by pressing in the plunger of his 
instrument which will cause the bell at A to give one 
beat. The Signalman at A will then give the appropriate 
series of beats to ask Line Clear. 

2) Giving Line Clear (part 1) 
When giving "Line Clear" the red ("Train coming from") 
needle at B and the black ("Train going to") needle at A 
move from t11e "Cleared" position to the "Train on Line" 
position. This is achieved in two steps. 

The Signalman at B commences by moving his 
switch handle to the "On" position. This reverses the 
Commutator in his instrument. He then presses in the 
Plunger to give the series of beats granting "Line Clear". 
Current flows from the positive terminal (C) of the Line 
battery at B along the dashed "Off" lines in the 
commutator to Earth (E). From Earth (E) at the 

instrument at A, the current flows through the Line relay 
(B), the Polarized relay (P) and the break contact of the 
Plunger to the Line wire (L). Back at B, the current flows 
from Line (L) through the make contact of the Plunger, 
through the clashed line in the Commutator (at "On") and 
to the negative terminal (Z) of the Line battery. 

Notice that the direction of the current through the 
coils of the Polarized relay (P) at A has been reversed. 
This moves the polarized armature in that relay to the 
"On" position. 

The current flow through the Line (B) relay has also 
reversed, but this relay is a neutral relay and will pick up 
its armature irrespective of the direction of the current. 

3) Giving Line Clear (nwving the black needle) 
Neither of the two needles has actually moved yet. This 
occurs when the Signalman at A presses in his black 
button and gives a single beat on his bell plunger to 
acknowledge receipt of "Line Clear". 

The black ("Train Going To") needle at A is moved by 
the following circuit in the instrument at A. 

With the black button and the plunger both pressed in, 
current flows from the positive (C).terminal of the Local 
battery to the contacts of the Polarized (P) relay armature. 
This armature was reversed in the previous step and the 
"On" contact is made. Current consequently flows 
through the "On" coil of the Black ("Train Going To") 
relay and then through the Plunger and Black Button 
contacts to the negative terminal of the Local battery. 

The Black ("Train Going To") Needle relay (T) has 
two parallel cores. Each core has a separate coil around it 
(known in this description as the "On" coil and the "Off' 
coil). Current only flows through one of these two coils 
at a time. At the front of the relay, a polarised armature 
swings between the two pole pieces of the two coils. 
This armature is connected via a spindle to the black 
needle. 

When getting Line Clear, the "On" coil is energised, 
the polarised armature of the Black Needle relay is 
attracted to the "On" pole piece and the attached needle 
swings to point to "Train On Line". 

Note that if the polarised armature of the Polarized (P) 
relay were in the original ("Off') position, the "Off" 
contact would be made. When the Black Button and 
Plunger were pressed the current would then flow through 
the "Off' coil of relay T and cause the black needle to 
point to "Line Clear". 

4) Giving Line Clear (nwving the red needle) 
The red ("Train Coming From") needle at B is moved 
from "Line Clear" to "Train on Line in the following 
manner. 

When the Signalman at A presses in his Plunger to 
give the acknowledgement beat, current flows from the 
instrument at A through the Line wire (L) and thence 
through the coils of the Polarized (P) and Line (B) relays 
at B. (Note that the position of the polarized armature in 
the Polarized (P) relay at B will not change as the switch 
handle at A has not been moved). This current causes 
current to flow through the Red Needle relay (R) atB by 
closing the front contacts of the Line relay. 

Current will flow from the positive terminal (C) of 
the Line battery, through the dashed "On" contacts of the 
commutator (which was placed to "On" when B gave 
"Line Clear"), through the front contact of relay B, 
through the coils of the Red Needle relay (R), back 
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through the commutator to the negative terminal (Z) in 
the Line battery. Notice that the current through the Red 
("Train Coming From") Needle (R) relay has been 
reversed. This causes the polarised armature of relay R to 
reverse and so reverse the attached needle to point to 
"Train On Line". 

The construction of the Red ("Train Coming From") 
Needle relay (R) is different to that of the Black ("Train 
Going To") Needle relay (T). Relay R also has two coils 
and the polarized armature swings between the pole pieces 
at the front of the relay, but these coils are wired in 
series. Movement of the polarized armature in relay R 
depends on reversal of the direction of the current. 
Movement of the polarized armature in relay T depends on 
alternate energizing of the two coils. 

The rear of the two cores in relay R also fonn pole 
pieces which attract the unmagnetized (neutral) armature 
connected to the bell hammer. 

The construction of the Polarized (P) relay is similar 
to that of relay R. 

4) Single Line Interlocking 
When a pair of Winter's instruments control movements 
over a single line, it is important that both Signalmen 
cannot give Line Clear at the same time. This is achieved 
by preventing a Signalman giving Line Clear after he has 
received Line Clear. 

The modifications in the basic circuit of the 
instrument are shown as dashed lines in figure 2. 

The major addition is a second polarized armature to 
the Black ("Train Going To") Needle relay (T). A second 
set of pole pieces is provided at the rear of the coils and 
this second armature swings between them. 

Imagine the Signalman at A has received Line Clear 
and, by pressing in the Black Button and his Plunger, has 
reversed the black needle to the "On" position. This will 
simultaneously reverse the second polarized armature of 
the T relay to the "On" contact. 

If the Signalman at A now moves his switch handle 
to the "On" position (preparatory to giving "Line Clear" 
to B), the following circuit is set up. From the positive 
terminal (C) of the Line battery, through the "On" 
contacts of the Commutator, to the "On" contact of relay 
T, and thence to the negative (Z) terminal of the Line 
battery. The Line battery is consequently shorted and 
current cannot be sent from A to B to give "Line Clear". 

Double Line Instruments 
After the importation of the original 50 instruments in 
18836, the Railways obtained an Order-In-Council to 
purchase a further 120 sets7 in 1885. No further 
purchases of instruments are known, so it appears that 
local production began when these 170 instruments were 
in use. Production was undertaken in the Telegraph 
Department workshops at Spencer Street. 

6 The Autobiography of a Block Instrument, The 
Victorian Electrical and Telegraphic Journal, September 
1889, reprinted in Somersault, Vol 15, No 4 (July 1992) 
page 66 
page 3103. The instruments cost £15 each (exclusive of 

1 ..t. r .1 

By April 1888 the Victorian Railways had installed 
157 instruments8 to protect about 166 miles of double 
track and 74 instruments protecting 65 miles of single 
track. In addition there must have been a workshop float 
and probably some instruments installed for training. 
Consequently, the railways had produced at least 61 
instruments by this date (although some of these were of 
the later Three Coil' design). 

Before commencing local production, the opportunity 
was taken to make a number of design changes. These 
mainly affected the mechanical portions of the 
instrument, the only circuit alteration was the removal of 
the single line interlocking. These locally produced 
instruments could consequently only be used on double 
lines. This gave the design its name: 'Double Line 
Instruments.' 

The modifications made were: 
The troublesome commutator mounted on the side 
of the instrument was replaced by a totally new 
design mounted inside the case of the instrument 
with the switch handle projecting through the 
front of the instrument (the design used today). A 
horizontal brass ring split into five pieces was 
mounted on a square piece of ebonite. In the centre 
of the ring was a brass spindle on which were 
mounted two German silver springs and the switch 
handle. The springs made a rubbing cont:1.ct on the 
brass ring and the pressure could be altered by 
adjusting a screw on the spindle. 
The second polarised armature on the Black Needle 
relay (T) was not provided. 
The individual parts of the instrument: the four 
relays, the commutator, and the plunger, were all 
made as separate sub-assemblies on brass bases. 
This allowed the parts to be interchanged amongst 
instruments. 
All the coils were wound on wooden bobbins. 
This eliminated shorts between the coil wire and 
the cores. The ends of the coil wire were t:'lk:en 
through holes in the bobbins which reduced the 
possibility of shorts in the coil. All the bobbins 
were the same size: 3/8" diameter and 2 1/2" 
between flanges. 
The Line relay (B) armature stand was divided into 
two and the two parts insulated. This allowed the 
contact screws to work in brass instead of ebonite 
insulation. The connection between the coils and 
the contact screw was made independent of the 
adjusting screw. 

• The shape of the pole pieces in the Polarized relay 
(P) were altered to make them more efficient and 
consequently much less current was required to 
work the relay. Both coils were wound with 22 
layers of No 30 wire to give a resistance of 
approximately 30 n. 

• The needle relays (R and T) were both improved 
by more substantial workmanship and better 
arranged pole pieces. The coils of the Red Needle 
relay (R) were wound with 14 layers of No 26 
wire (about 70 each). The coils of the Black 
Needle relay (T) were would with 14 layers of No 
r,~ ___ _:: __ /_1.... ___ ..._ "'°' ___ L'\ 



Page 82 SOMERSAULT Vol 16, No 5 

• The only circuit alteration was that the contacts of 
the Line relay in local circuit were moved from to 
the Earth side of the Red Needle relay. (Note that 
this is where they are shown in figure 2, which is 
based on the wiring diagram of the original 
instruments.) 

Three Coil Instruments 
Magnetizing the polarized armatures in the 'Two Coil' and 
'Double Line' instruments was performed by permanent 
magnets. However, it proved difficult to obtain permanent 
magnets of sufficient quality in Victoria. The 'Double 
Line' instrument was subsequently redesigned to use 
electromagnets to magnetize the polarized armatures. The 
resulting design was known as the 'Three Coil' design. 
(The third coil of each polarized relay was used to polarise 
the armature.) 

In addition the circuit for the black needle relay (T) 
was extensively re-arranged to allow for single line 
interlocking and to allow the instrument to control the 
starting signal9. 

The design was produced by Charles Ralston, 
although the circuit for the black needle is. clearly based 
on that shown in Winter's 1885 patent. 

Judging by the words used in Ralston's 1888 article it 
seems likely that the Three Coil instrument had just been 
introduced. The 'Double Line' design is still described as 
the "latest type" while the 'Three Coil' design is a "new 
departure". The article does mention that the first 'Three 
Coil' instrument was placed in Spencer Street No 1 Box 
where it worked for three months without any problems. 

The design changes were: 
• The design of both the red and black needle relays 

was altered. Instead of two separate cores, a 
horseshoe electro-magnet was provided (with one 
coil on each arm). The pole pieces were now at the 
back of the instruments. A third coil was mounted 
centrally above the two operating coils to 
magnetize the armature. The spindle for the needle 
was taken through the centre of this third coil. 
Only one polarized armature was provided and in 
the Black ("Train Going To") Needle relay (T). 
This worked both the needle and the contacts for 
the single line interlocking. This ensured the 
correspondence between the black needle and the 
single line interlocking (which did not always 
occur in the Two Coil' instruments). 

• The design of the Polarized relay (P) was similar 
to the two needle relays. 

• The magnetizing coils for the Red Needle relay (R) 
and Polarized relay (P) were connected between the 
Commutator and negative terminal of Line battery 
(see figure 3). 

• As can be seen from figure 3, the circuits 
controlling the Black Needle relay (T) were 
extensively modified. The operation of the new 
circuit will be described in the next section, but 
the purpose of the alterations was to: 1) provide 
for the magnetizing of the armature of relay T; 2) 
to allow the control of the starting signal by the 
receipt of the "Train On Line" signal from the 
other end of the section; and 3) to provide for 
single line interlocking. 

9 There is no evidence that the control of the starting 
signal was ever used in Victoria. 

• The armature of the Line relay (B) was provided 
with a spiral spring. A small cor:itact spring was 
also provided on the armature. J;hese alterations 
ensured that a positive and leng~hy contact was 
made when the relay was energized. 

• A additional contact spring was iprovided in the 
Plunger to make it stiffer to work. This was to 
prevent the Signalmen from sending too quickly. 

Three Coil Instrument Operation 
The circuit for a Three Coil instrument is shown in figure 
3. 

The only difference in the operation .of the Polarized 
(P), Line (B) and Red Needle (R) relays is in the 
provision of coils to magnetize the polarized annatures of 
relays P and R. The magnetizing .coils (PQ and RQ 
respectively) are located between the Commutator and the 
negative terminal (Z) of the Line battery. The armatures 
are consequently magnetized whenever a bell signal is 
received from the other end of the section (i.e. whenever 
the Line relay (B) picks up). 

The magnetization of the armature of the Black Needle 
relay (T) is considerably more complicated. The 
magnetizing coil of this relay (TQ) is wound with two 
separate coils of wire. Current passing through either wire 
will magnetize the armature of relay T .. Which of these 
wires carries current depends on the position of the 
armature of the Polarized relay (P). 

Imagine that the Signalman at A has just been given 
Line Clear by B. The Signalman is jus't about to press 

. the black button and give one beat on the plunger to 
change his Black ("Train Going To") needle and the Red 
("Train Coming From") needle a.t B to the "Train on 
Line" position. 

The Signalman at A commences by' pressing in the 
Black Button. This releases the starting signal by 
connecting a circuit from the positive teQ11inal (C) of the. 
Local battery, through the "On" magnetizing coil (TQ) 
for the Black Needle relay (T), through the "On" contact 
of the Polarized relay (P), through the "Off' contact of the 
T relay, out of the instrument through the connector S 
(then operating a lock on the starting signal), back into 
the instrument by the other S connector, and finally to 
the negative terminal (Z) of the Local battery. Notice that 
all the cells of the Local battery are involved in this 
circuit, giving a suitably high voltage to operate the 
starting signal lock. 

1 

The Signalman then presses the Plunger in. Current 
now also flows from the positive terrrtinal (C) of the 
Local battery, through the Black Button,lthe magnetizing 
coil of relay T, the "On" contact of relay P, the operating 
coils of relay T, the Plunger, the Black Button, to the 
middle terminal (M) of the Local battery. 1 

Current is now flowing through both ithe magnetizing 
and operating coils ofrelay T. The armature consequently 
operates to the "On" position. This outs the current 
through the starting signal lock and sel,

1 

s up the single 
line interlocking (if provided). 

When "Train Arrival" has been received from B, the 
black needle is moved to "Clear" by thel Signalman at A 
holdin. g in the Black Button and acknovJJiedging the bell 
signal. 

This causes current to flow from the middle terminal 
of the Local batt~ry through the BI 

1

ck Button, the 
Plunger, the operating coils of relay T, the "Off' contact 
of the Polari,ed Relay, the "Off' maglizing coil (TQ) 
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Figure 3. Circuit diagram for a Three Coil Instrument. Notes: The shaded triangles represent contacts closed when 
no current is flowing and both needles point to "Cleared". Relay B is a neutral relay. Relay P is a polarized relay. 
The armature is magnetised by coil PQ and is retained in the position to which it was last operated by gravity. 
Relay R is a neutral-polar relay. The neutral armature operates the Bell. The polarised arnwture operates the 
"Train Coming From" Needle and is retained in the position to which it was last operated by gravity. The 
polarised armature is nwgnetised by the coil RQ. Relay T operates the "Train Going To" needle. It is a polarised 
relay, the armature of which is retained in the position to which it was last operated by gravity. The armature is 
magnetised by the doubly wound coil TQ; both coils of which are wound around the same form. The circuitry for 
the single line interlocking and the connection to the starting signal lock are shown dashed. 

of relay T, to the negative terminal The current through 
the operating coils of T has been reversed and the needle 
will move to the "Off' position. 

noted in Reynolds & Martin 11 the bell taper is 
depicted in illustrations in the 1913 General 
Appendix, and appears to be mentioned in the 
1907 Rulebook. It is not referred to in the 1902 
General Appendix, but this might have just meant 
that the text had not been amended. 

Current Winter's block instruments are identical to 
this 1888 circuit diagram with the following exceptions: 

Removal of the connections for control of the 
semaphore signal. There is no evidence that any 
use was ever made in Victoria of this ability to 
control the departure signal, although the 
connections were still shown in the 1924 circuit 
diagram. 
Removal of the connections for single line 
interlocking. The last single line instruments in 
use were the pair controlling traffic over the 
section Everton - Beechworth which were replaced 
on 30 June 1953 by electric staff instruments. It is 
quite possible that very few Three Coil 
Instruments were fitted for single line working. 
Gavan-Duffy in his 1945 article on Single Line 
Block10 notes "[Either Deer Park or Braybrook 
Junction] was, too, the only place where I ever 
saw a single line instrument which had not the old 
switch." 
The addition of two resistors in the circuit. 
The replacement of the Plunger with a Bell Taper. 
This did not cause any change to the circuits. As 

10 Single Line Block and Staff and Ticket on the 
Victorian Railways, C.D. Gavan Duffy, A.R.H.S. 
Bulletin 1945-46, reprinted in Somersault Vol 8, No 1 

Benefits of Winter's Block Instruments 
It is probably worth closing with a review of the claimed 
benefits of Winter's instruments. The desirable properties 
of a block instrument, and how well the Winter's 
instruments fulfilled these, were stated as12 
First, it should indicate the state of the line at all times. 

This instruments indicates the position of the last rain 
signalled, viz., the dials show whether the last train 
signalled has "Cleared" the section, or whether it is still 
"On line." Now, some people jump to the conclusion 
that v.,hen a needle is pointing to "On line," it means and 
stands as a record of "Line clear," and they ve,y naturally 
think there is a contradiction. Now, when a needle is 
pointing to "On line" it means that the last train signalled 
has possession of the line or section. To find out ·which 
is the last rain, recourse must be had to the register book. 
Therefore, if a person is taught to read the indications that 
where a needle points to "011 line" it means there is a 
train on the section, it is difficult to see how mistakes 

11 Winter's Block Telegraph, Graeme Reynolds and 
Don Martin, Somersault, Vol 4 No 1, pag 10 
12 Telegraph Handbook 1890, page 68 
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can arise. Beyond recording the position of the train, the 
instrument does not indicate the state of the line. 

Second, none of its indications should be liable to 
alteration either by lightning or contact with other wires. 

Ours fulfils this entirely, more especially those 
instruments which have the black button attached to 
them. 

Third, all the alterations in its indications should be 
under the joint control of the signalmen at each end of the 
section. 

The last two conditions are obtained in this manner -
The press button must never be touched until a proper 
"Line clear" signal or a "Train arrival" signal has been 
received from the distant station. Consequently, the 
polarised relay, which is the key of the situation, is 
always corrected by the distant station's current before the 
local circuit at the receiving end is completed. 

Other points of advantage over many other forms of 
instrument is this, that the indications are always made 
by the acknowledgements - that is, when you 
acknowledge "Line clear" the needle moves to "On line." 
Now, that is much better than if the needles moved to a 
position termed "Line clear," as the "Train on line" 
indication is dependent on such patterns of instrument on 
the departure signal being given at the proper time, 
which, of all signals, is the nwst neglected. 

Curiously, the most important advantage of Winter's 
instruments is not mentioned at all. As noted previously, 
Winter's instrument is a 'one-wire two position' 
instrument. The use of momentary currents in this type 
of instrument allows the needles to be controlled and bell 
signals exchanged over .one line wire .. By comparison .the 
normal British block instruments require three line wires. 
The capital cost of installing and maintaining the extra 
two line wires is significant and far outweighs the 
additional complexity (and hence cost) of the actual 
instruments. 

The major advantage of Winter's instruments over 
other "one-wire two position" instruments was, as 
mentioned above, that both signalmen had to co-operate 
to change the indications. This was particularly useful on 
single lines. 

There are also disadvantages t: the Winter's 
instruments The main disadvantage is aUuded to above: 
the Winter's instruments do not indicat~ the state of the 
line. Normal British instruments display ~hree positions: 

"Normal" (or "Line Blocked") which indicates that 
no train is signalled; I 

• "Line Clear" which indicates that permission has 
been granted for the approaching [

1

train to enter the 
section and; . 

• "Train On Line" which indicates that a train is in 
the section. 

A two. -position instrument had to , ombine two of 
I 

these indications. In Victoria, the "Line <Tlear" and "Train 
On Line" indications were combined; th:e indication was 
changed to "Train On Line" when the trai!'·n was accepted 
and remained there until the train arrived at the next block 
post. If the indicators on a Winter's i strument show 
"Train On Line", the Signalman has to check the Train 
Register to detennine if this means that he has obtained 
"Line Clear" for an approaching train (1"n which case it 
should be let into the section), or if thle previous train 
was still in the section (in which case, lhe should not!). 
Accurate booking is consequently essential. 

The other major disadvantage of one-~ire instruments 
was that it was difficult to put full bliock controls on 
them, although the Victorian Railways apparently did not 
ever use the starting signal control which I was provided on 
the instruments. 

Conclusion 1 
The 23 sections of line in Victoria still , orked under the 
"Rules .for Train Signalling by Block Telegraph on 
Double Lines of Railway" probably all use Three Coil 
instruments. These are not identical I to the original 
"Winter's Block Instruments" instruments introduced in 
1883. Possibly, however, they are even m

1

1 ore historically 
significant than if the original Winters instruments had 
survived. Although the basic principles of the original 
Two Coil instruments were retained, I the Three Coil 
instruments were developed locally to qx problems and 
adapt the instruments for Victorian condi~ions. Three Coil 
instruments have now served the Victor'an Railways for 
nearly 105 years. 
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AN AMERICAN ACCIDENT 

Subject: 

Chicago, May 10, 1900 

Collision of trains l and 83 
Vaughan, 4-30-1900 

Mr. J. T. Harahan 
Second Vice President 

Dear Sir: 

Referring the 478 report No. 26 of the Water Valley 
District, Mississippi Division, and various telegrams 
from Asst. Supt. ·Gilleas covering case of passenger train 
No.I, engine No. 382, Conductor J.C. Turner, Engineer 
J.L. Jones, running into rear of freight train No. 83, 
engine Nos. 870 and 871, Engineers L. Markette and C. 
W. Marchison, Conductor B. Hoke, at Vaughan, Miss., 
3:52 A.M., April 30, 1900, in which Engineer Jones of 
No. l was killed and the following persons injured. 
Settlement of various cases having been effected as shown 
by amounts opposite names: 

Simon Webb, Fireman Train No. 1, body 
bruises jumping off Engine 382 $5 .00 

Wm. Miller, Express Messenger, slight 
injuries 

W. L. Whiteside, Postal Clerk, jarred 
R. A. Ford " " " 

$25.00 
$1.00 
$1.00 

Reports received to date indicate that Engineer Jones 
of the passenger train, who lost his life in the accident, 
was alone responsible for the accident as train No. 83 
which was obstructing the main track at Vaughan sawing 
by train No. 26 was properly protected by flagman, who 
had gone back a distance of 3000 feet, where he had placed 
torpedoes on the rail; then continued north a further 
distance of 500 to 800 feet, where he stood and gave 
signals to train No. I; which signals, however, were 
apparently not observed by Engineer Jones: nor is it 
believed he heard the explosion of the torpedoes as his 
train continued toward the station at a high rate of speed, 
notwithstanding the fact it was moving up a grade; 
collision occurring at a point 210 feet north of the north 
passing track switch. It is also stated that Engineer Jones 
of train No.l failed to sound the whistle for the station 
when passing the whistle board. 

Jones entered the service of this company as fireman 
in March, 1888, was promoted to position of engineer in 
February, 1890, since which date his record has been as 
follows: 

Engineer Jones was promoted to position of engineer 
in February, 1900, and had a reasonably good record, not 
having been disciplined for the past three years. He had 
been assigned to passenger service between Memphis and 
Canton about 60 days before collision occurred and at the 
first opportunity thereafter Supt. King had talked to him 
about the importance of the trains to which he had been 
assigned, instructing him to use good judgement, 
especially in stormy weather; to keep close lookout for 
signals at all times, particularly in approaching and 
passing through stations and yards; adding that the trains 
he would handle had been successfully handled by other 
engineers who were on the runs and that satisfactory time 
had been made. He particularly instructed Jones not to 

attempt to do any reckless running with the view of 
establishing a record of making fast time, or better time 
than the other men on the runs. Jones' work up to the 
time of the accident had been satisfactory. 

The actual damage of this collision amounted to 
$3,323.75. 

Trains 1st 72, 83, 1st 26 and 2nd 26 were at Vaughan 
Station for No. 2; 1st and 2nd 26 occupied the house track 
which was clear, and 1st 72 and 83 occupied the passing 
track, which lacked about 10 car lengths of holding the 
two trains. After sawing the two sections of No. 26 in at 
the south end, 1st 72 and 83, while moving south on 
passing track to clear No. I at north end, stopped before 
going into the clear on account of air hose bursting on a 
car in 1st 72, the rear of No. 83 fouling the main track. 

Flagman J. M. Newberry of No. 83 who provided 
with the necessary signals had gone back to place 
torpedoes, also to signal Engineer on No. 1 to stop, and 
although he had a unobstructed view of the flagman for I 
1/2 miles, he failed to heed the signals, and the train was 
not stopped until the collision occurred. The explosion 
was heard by crews of trains at Vaughan Station by 
Fireman S. Webb (colored) on No.I, and by the postal 
clerks and baggageman on the train. Fireman Webb 
states that between Pickens and Vaughan Stations, after 
putting in a fire, he was called to the side of Engineer 
Jones, who lost his life in the accident, and they talked 
about the new whistle which had been put on the engine 
at Memphis; Jones stated that going into Canton it would 
arouse the people of the town. This was the first trip 
with the new whistle and Jones was much pleased with it. 
Fireman Webb states that after talking with Jones, he 
stepped down to the deck to put in a fire; and just as he 
was in the act of stooping for the shovel, he heard the 
explosion of the torpedo. He immediately went to the the 
gang-way on the Engineer's side and saw a flagman with 
red and white lights standing alongside the tracks; going 
then to the Fireman's side, he saw the markers of 
Caboose of No. 83. He then called to the engineer, 
Jones, that there was a train ahead, and feeling that the 
engineer would not be able to stop the train in time to 
prevent an accident, told him that he was going to jump 
off, which he did about 300 feet from the caboose of No. 
83. Fireman Webb further states that when the torpedo 
exploded, train No. 1 was running about 75 miles per 
hour; that Engineer Jones immediately applied the air 
brakes and that when he left, the engine speed had been 
reduced to about 50 miles per hour. He also states that 
had he or Engineer Jones looked ahead, they could have 
seen the flagman in ample time to have stopped before 
striking No. 83. Train No. 25 was also flagged by 
Flagman Newberry and stopped where he stood, which 
was the same location from which train No. 1 was 
flagged. 

Train No. l met train No. 2 at Goodman Station, No. 
1 arriving at Goodman on time and taking the siding; it 
left there 5 minutes late, and at the time of the collision 
was 2 minutes late. Trains 1st 72 and 83 would not have 
been at Vaughan Station for train No.I but for the fact 
that No. 83, while pulling into the siding to let No.25 
pass, pulled out two draw-bars; which resulted in delay 
and prevented No. 83 going beyond Vaughan Station for 
the two sections of No. 26 and No. I. 
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As shown above, Engineer Jones was solely 
responsible for the collisiin by reason of having 
disregm·ded the signals given by Flagman Newberry. 

/s/ A.S. Sullivan 
General Superintendent 

The above is the report of the investigation into a very 
famous U.S. accident. For those that don't recognise it, 
perhaps the clue that Engineer Jones was nick-named after 
his place of birth: Caycee, Kentucky, might help. 

For those finding the description of the events leading 
up to the collision difficult to follow, the following 
explanation and diagram have been based on the 
description in A History of Railroad Accidents, Safety 

. Precautions and Operating Practices by Robert B. Shaw. 
Vaughan, Mississippi, consisted of a short loop 

siding behind the Depot (the "house track") and a longer 
loop siding (the "passing track") on the other side of the 
main line. All points were operated by switchstands and, 
apart from the two train order signals at the Depot, there 
were no signals. Under standard U.S. rules, "inferior" 
(lower priority) trains were responsible for keeping clear 
of "superior" trains. Keeping clear involved being in the 
siding, clear of the main line, with all the points set for 
the main line. However, any train could occupy any line 
at any time provided it was suitably protected by hand 
signalmen ("flagmen" in U.S. parlance) using flags and 
detonators ("torpedoes"). 

The first train to arrive at Vaughan was Southbound 
Freight No 83. This pulled into the passing track. 
Northbound freight No 72 arrived a few minutes later, but 

... 
Northbound 

· No 82 Freight 

No 1 Passenger 

...... 
Southbound 

when it too tried to clear the main line by entering the 
passing track it was discovered that the two trains, 
combined, were about 10 car lengths to long to fit into 
the siding. This was not a problem under the U.S. rules; 
the tail of one of the trains was simply be left on the 
main line and flagmen sent out to protect it. To allow 
trains to pass through the station the two freights would 
"saw" backwards and forwards, alternatively clearing each 
main line set of points. 

This was the procedure adopted to let Sorthbound 
Passenger No 25 through. No 25 approached Vaughan 
cautiously and stopped whilst the two freights sawed into 
the south position. The passenger then entered the station 
and the freights sawed north to clear the south switch. 
Northbound No 2 Passenger was the next to arrive and the 
two freights sawed into the south position so that it could 
depart. No 2 then left to cross Casey Jones with No 1 
Passenger at Goodman, the next station to the north. 

The two freights then had to saw north once again to 
let 1st and 2nd No 26 Passenger into the station. The 
freights then commenced to saw south to clear the north 
switch for the arrival of No 1. Unfortunately, whilst No 
72 was moving south a brakehose burst on the train and 
the train was immobilised. No 83 was left with four cars 
still on the main line. The train was still protected by the 
flagman, however, and if Casey Jones had approached the 
station cautiously, as he was required to do, no accident 
would have occurred. 

The report was originally republished in the April 
1977 issue of Report, the publication of the Pacific 
Southwest Railway Museum . 

lstNo26 
Passenger 

No 73 Freight 

Depol 

2ndNo26 
Passenger 

Vaughan, Mississippi, April 30, 1900 (after Shaw) 

LETTERS TO THE EDITOR 

Bruce McLean writes:-
! have been advised that a decision has been made in 

favour of the Red Cliffs Chamber of Commerce regarding 
future ownership, of the Red Cliffs signalling frame. 

It is understood at this stage, that the frame will 
remain in the station building but, as reported earlier, the 
signals and points equipment including wires have been 
removed and are in separate ownership. 

Although it remains preserved I am not aware of any 
intended use at this stage. 
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WHAT DO YOU DO? 
It is usually easy to identify early rules for safe,vorking. While the basic method of operation was often 
quite similar to that presented in later rulebooks, the procedures to adopted when a failure occurred where 
normally primitive. This changed as experience increased and emergency procedures became nwre detailed. 
The following late '30s 'Crib Sheet'for enginemen summarises the actions the train crew had to take under 
the various safeworking systems when (i) the engine stalled and it was necessary to divide the train;. (ii) the 
engine failed and the train had to be rescued by another engine and (iii) a total obstruction of the running 
line occurred due to,for example, a derailment or a ,vashaway. 

System 
Double Line 

Train Staff 

Staff Ticket 

Line Clear Report 

Electric Staff 

Divided Staff 

Composite Staff, 
Staff Portion 

Composite Staff, 
Ticket Portion 

Pmceed Order 
(Pilotman not with train) 

Proceed Order 
(Pilotman with train) 

Pilotman 

Pilotman's Instructions 

Bank Engine Key 

Train Section Order 

Lever Locking and Track 
Control 

Stalled 
Obtain Guards WLO and 
divide (R.163) 

Order not required (R.242) 

Obtain order from Guard 
(R.242) 

Obtain order from Guard 
(R.267) 

Order not required 

Same Rules as Staff and 
Ticket 
Order not required 
(GA.652-3) 

Obtain Order from Guard 
(FA.652) 

Obtain Order from Guard 
(GA.695) 

Obtain Order from Guard 
(GA.695) 

Order not required (R.196) 

Obtain Order from Guard 
(R.196) 
Obtain Order from Driver 
endorsed by Guard (R.439) 

Obtain Order from Guard 
(GA.570) 

Obtain Order from Guard 
(GA.591) 

Disabled 
Guard back or Fireman 
forward with Drivers WLO 
(R.156,166 
Fireman to carry Staff to 
where assistance is 
obtainable (R.239). 
Fireman to carry Ticket 
back or Order foiward 
(R.239) 
Fireman to carry Order to 
where assistance is 
obtainable. (R.256) 
Fireman to carry Staff to 
nearest station (R.405) 

Same Rules as Staff and 
Ticket (GA.653) 
Fireman to carry Staff to 
where assistance is 
obtainable. (GA.649-51) 
Fireman to carry Ticket part 
back or Ticket Part and 
Order foiward. (GA.650) 
Fireman to carry Order to 
where assistance is 
obtainable (GA.696) 

Pilotman will arrange 
(GA.696) 

Pilotman will arrange 
(R.247) 
Guard to inform Pilotman 
(R.196) 

Obstruction 
Engine forward or as for 
disabled (R.158, 166) 

Fireman to carry Staff back 
and Guard to carry Order 
foiward (R.243) 
Fireman to carry Ticket 
back and Guard to carry 
Order fonvard (R.243). 
Guard to carry Order back 
and Fireman to carry LCR 
forward (R.258) 
Fireman to carry Staff back 
and Guard to carry order 
foiward. (R.407) 
Same Rules as Staff and 
Ticket (GA.659) 
Firemen to carry Staff back 
and Guard to carry Order 
foiward (GA.652) 
Fireman to carry Ticket Part 
back and Guard to carry . 
Order forward (GA.652) 
Guard to carry Order back 
and Fireman to carry 
Proceed Order forwards 
(GA.696) 
Pilotman to carry Order 
back. Fireman to carry 
Proceed Order forward. 
(GA.696) 
Pilotman will arrange 
(R.195) 
Guard to inform Pilotman 
(R.196) 

Fireman to take Key or Key Fireman to take Key back 
and Order forward (R.437) and Guard to take Order 

forwards (R.437) 
Fireman to take Order to 
where relief obtainable 
(GA.571, 573) 
See Clause (e) re Portable 
Tele hone 
Fireman to take Order to 
where relief is obtainable 
(GA.592) 

Fireman (?) to take Order 
back and Guard to take Order 
forward (GA.573-5) 

Fireman to take Order back 
and Guard to take Order 
fonvard (GA.592-4) 
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System Stalled Disabled Obstruction 
Geelong System 
(C.15/31) 

Obtain Order from Guard 
(C.15/31 page 24) 

Fireman to take Order to 
nearest station 

Fireman to take Order back 
and Guard to take Order 
forward (C.15/31-28) 

Remote Control -
Single Line Section 
(Seymour - Goulbum 
Junction & Castlemaine -
Maldon Junction) 

Remote Control -
Double Line Section 
(Seymour - Goulbum 
Junction) 

From Junction to Control 
Station: Divide. Get Order 
from Guard (page 50) 
From Control Station to 
Junction: DO NOT 
DIVIDE. Get Signalman's 
WLO to return to Control 
station. If unable treat as 
disabled (page 59) 
As for Double Line. Note 
instructions re points and 
signals at Junction 
(page 50) 

(C.15/31 page 25) 
Fireman takes Drivers Order 
to Control Station. Train 
taken as arranged (page 61) 

As for Double Line. Note 
instructions re points and 
signals at Junction 
(page 59) 

SIGNALLING AL TERA TIONS 

(Continued from Page 77) 

(13.07.1993) South Yarra to Malvern 

Fireman with written Order 
to Control station. Guard 
with WD to Junction (page 
63) 

As for Double Line. Note' 
instructions re points and 
signals at Junction 
(page59) 

The Signalling arrangements as indicated on Signalling Diagram No 1/93 are now effective and Diagram 
No 11/88 has been cancelled. The new diagram shows the replacement light signals between Malvern and 
Caulfield. (0.697/93, WN 25/93) 

(13.07.1993) Oakleigh and Springvale 
Until further notice, Oakleigh and Springvale Signalboxes will be Switched In as follows: 

Oakleigh 
Monday. to Fridays: ......... , ................... Between the hours of0600 and 2200 

Saturdays and Sundays ........................................................ Switched Out 

Springvale 
From 0500 hours Monday until 2300 hours the following Saturday. 
Sundays ............................................ Between the hours of0715 and 2115 

Amend page 90 ofMTP General Instruction and page A9 of Metropolitan WTT (0.705/93, WN 25/93) 

(20.07.1993) West Footscray 
Until further notice, West Footscray Signalbox will be switched in (Goods Lines only) from 0700 
Monday until 0700 the following Saturday. The Passenger lines will be Switched as arranged by the Train 
Controller, Metro!. Amend page AlOa Metropolitan WTT Appendix and page 17, :MTP General 
Instructions. (0.722/93, WN 26/93) 

(27.07.1993) Alteration to Train to Base Radio Channels 
The instructions with regard to the Train to Base radio channels for certain lines are amended due to altered 
room configurations. The instructions in WN 9/93 are hereby cancelled. 
With the closure of Control Room 7, the following lines will be controlled by the Bendigo Train 
Controller in Room 11 between the 0600 and 2200 Monday to Friday. At other times, the lines will be 
controlled by the Standard Gauge Train Controller. 

Seymour - Cobram 
Benalla - Oaklands 
Shepparton - Dookie 
Shepparton - Toolamba and Echuca. 

All trains operating within these corridors are to operate on Channel 4 at all times except when operating 
on the Melbourne to Albury Broad Gauge where they are. to operate on Channel 6. (WN 27 /93) 

(03.08.1993) Ashburton 
The instructions referring to Ashburton in 0.646/93 dated 21.06.93 applies to all trains irrespective of 
whether the train is being worked under Driver Only or Driver and Guard operation. (0.806/93, WN 28/93) 

(03.08.1993) Kyneton 
The Down Distant Signal (Post No 1) was relocated 937 metres in the Up direction. This work is part of 
the Driver Only Operation Project. Amend Signalling Diagram 24/91. (0.798/93, WN 28/93) 

(03.08.1993) Frankston 
The four Disc Signals on Post No 5 (Discs 64, 65, 66, and 67) will be lowered approximately 1300mm 
to allow for improved viewing from the Signalbox. (0.793/93, WN 28/93) 
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ODDS &ENDS 

Calling employes for duty was a complicated business in 
the days before eve,yone had a telephone. For train crews, 
whose hours varied dramatically from one day to the next, 
"Call boys" were employed to do the rounds. Some 
employes were only called up for special duties, such as 
fog signalling, and special instructions were issued 
covering how such employes were to be called up. The 
following instructions were taken from WN 13/18. 

Instructions for the Calling of Fog
Signalmen, &c., Allotted to Posts in the 
Melbourne Yard and at Suburban Stations 
when a Fog Arises, or When There are 
Indications that one is Likely to Occur. 

Each Station-master in the Suburban area has been 
furnished with a list showing the names and addresses of 
all Fog-Signalmen, Groundmen, &c., residing adjacent to 
his Station, and the Station to which they are appointed, 
and also the names, addresses and calling stations of men 
allotted to his own posts not resident adjacent to his own 
station. 

These lists are to be carefully checked immediately on 
receipt, and a memorandum of acknowledgment sent to 
the Superintendent of Station Services by return train 
stnting (1) If particulars are correctly shown; (2) How 
long it takes each of the appointed callers to complete the 
round allotted to him. 

When a fog occurs, or is noticed to be approaching, 
the Officer-in-charge must at once arrange to have all the 
men on the list called - irrespective of Station appointed 
to - and he must also arrange to advise by the quickest 
possible means Melbourne Yard, Timekeeper, or Station, 
who are shown as calling the men allotted to his own 
posts. The Employe receiving this message must at once 
inform the Officer-in-Charge, who will arrange for the 
men appointed as Callers-up to immediately call up all 
the Fog-Signalmen, &c, on his lists. Where men from 
other Branches, Stations, or Depots are required, the 
Inspector, Roadmaster, Worksmaster, Timekeeper, or 
Station-master, as the case may be, under whom they 
work, must be advised by wire (code word "Vita") or 
telephone, so that if on duty they may be at once released 
and made available. Telegraph stations repeating non
telegraph stations request that Fogmen be called, must 
show clearly the station requiring the Fogmen. Thus 
Caulfield repeating Malvern's request, would send it. 
"Malvern, Vita." 

To enable the calling to be done systematically and 
expeditiously, the following arrangements must be 
observed:-

North Melbourne, West Melbourne, and Melbourne 
City· will be divided into suitable sections, and the 
Superintendent of Melbourne Yards will provide sufficient 
Shunters, one to each section, to call all the men living 
therein as per lists. Each man is to acquaint himself with 
the addresses for the whole of the sections, so that in the 
event of any individual Caller being absent, calling of all 
the men can be proceeded with. 

The Time-keeper will appoint a sufficient number of 
Labourers having bicycles to call all the men living in 
East Melbourne, Carlton and other suburbs adjacent to 

Melbourne but not convenient to a Railway Station from 
which calling could be done. 

Each Station-master must appoint a man, or more 
than one man if necessary, to call all the Fog-signalmen, 
etc., living adjacent to his station, as shown on the lists 
furnished him. Where it is not convenient to detail one 
man especially for the work, arrangements must be made 
to allot the duty to two or more men who work opposite 
shifts, the man off duty residing close to station in such a 
case to undertake the calling. 

The Station-master or other officer must satisfy 
himself that the Callers appointed are conversant with the 
places of abode of the men they are to call, and to ensure 
this the Callers are to be furnished with names and 
addresses of the men required, and are to be given time 
off, so that they may visit each place in daylight and 
familiarise themselves with the exact location of the 
addresses given. Each Caller when his services are required 
is to call all the men on his list with the greatest possible 
despatch. After completing his task he is to return to his 
home station and report results, and fill in names of all 
the men on Calling cards (A. 678/12, T.R. 10c) showing 
the names of all the men on his list, the time each was 
called, the reply received; thus:- "Will report" - "Not at 
home" - "Sick" - and so on. The Officer-in-charge must 
forward the Calling cards by first available train to the 
Superintendent of Station Service, but before doing so he 
must check them carefully to see that all the men to be 
called by his station are accounted for; caller's explanation 
to be obtained fol" any discrepancies, and subsequently 
forwanled. 

A number of "relief" men will be appointed by the 
Melbourne Goods to relieve vice Fogmen or Groundmen 
sick, etc., and will be instructed by the Timekeeper as to 
the stations to which they are appointed. In the event of 
their not being assigned to any specific station at time 
they are called, they are to report to the Timekeeper as 
"spares." Relief men from the Way and Works, Rolling 
Stock or Stores Branches will be advised by their officers 
as to station they are to report to. Station-masters 
concerned must satisfy themselves that every relief man 
reporting clearly understands the Signal he is to work at; 
also that relief Groundmen receive any necessary 
instructions. 

The Fog-signalmen appointed to act at certain stations 
when such are cut in as special posts are to report to 
Melbourne Yard should the station to which they are 
allotted not be a special post when fog arises. 

Should a fog arise in the Melbourne Yard on Sunday 
\\'hen the Timekeeper's Office and the Office of the 
Superintendent of Melbourne Yards are closed, the 
Signalman on duty will advise Station-master, Spencer
street, who will send one of his staff to call the Shunters 
who do the calling for the Yard and latter will at once call 
the men on their respective sections. Should, however, 
any one of the Yard Callers be absent from home when 
sent for by the Station-master, Spencer-street, the 
messenger must so infonn the Yard Caller he is able to 
secure, and this Caller, after completing the calling of his 
own section, is to call the men on the absent Caller's 
section. Station-master, Spencer-street, in above case, and 
also if a fog occurs before 8 a.m. on Monday, must, in 
addition, instruct his messenger to call two of the 
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Timekeeper's Callers, who will similarly call the men on 
their lists. 

Should a fog arise on Sunday at any station in the 
Suburban area outside of the Melbourne Yard limit the 
Station-master concerned must advise Station-master, 
Spencer-street, who will take action as above. 

Each of the men appointed from the Melbourne 
Goods, the Way and Works, Rolling Stock and Stores 
Branches for duty as Fog-signalmen or Groundmen, who 
requires to travel by rail to reach his post or position, has 
been furnished with a memorandum appointing him to 
such position, which he must show as authority to travel. 
Station-masters on Suburban lines must instruct their 
staff that this memorandum is to pass employe through 
barriers and to and from appointed stations when reporting 
for fog-signalling duty. 

When any change is made in the employes appointed 
as Fog-signalmen from transfers, sickness, or other 
causes, the Station-masters concerned are to immediately 
notify the office of the Superintendent of Station Service, 
the Metropolitan Superintendent, and the Block and 
Signal Inspector on Form T.R. l0B, giving full 
particulars of name, address, calling station etc., so that 
necessary instructions re calling may be issued. Form G 
80, which must be supplied (except when advised to the 
contrary) by the Officer-in-charge of men appointed from 
a foreign Station or Depot, must be attached to T.R. lOB 
and forwarded the office of the Superintendent of Station 
Service. Any change in the address or calling station of 
men already appointed to be advised by memorandum. 
Station-masters concerned must check the various "A" 
Circulars of alterations and satisfy themselves each 
alteration is correctly shown thereon. Superintendent of 
Station Service to be advised at once of any omissions or 
discrepancies. In the case of temporary arrangements, on 
account of annual leave being granted, Form T.R. lOB, is 
be forwarded as usual, but the Station-master concerned 
must make a remark thereon showing the dates the 
employe relieved will be absent. 

Particular care must be exercised that all men used as 
Fog-signalmen are up to the required standard in vision, 
etc., and that they are competent for the duties to be 
performed (see Clause 1, Sub-clause j, page 121 of 
General Appendix). Groundmen, or Callers must not be 
utilised as Fogmen unless they have passed Fog
signalling examinations, and are up to the required 
standard in every respect. 

Page 120, Clause 1 (d), General Appendix. - Any 
stations at which the whole of the adult daily paid 
employes have not been allotted positions as Fogmen 
must advise the Superintendent of Station Services at 
once particulars of the spare men with their addresses and 
calling stations, and reasons why not allotted posts. 

Each employe concerned must have a copy of the 
necessary Books, viz., current book of instructions, Rule 
Book, and General Appendix. 

Engines Assisting in Rear of Train 
Heywood to Milltown 

Until further notice, a Goods train may be assisted by an 
Engine in the rear from Heywood to Milltown. 

The following instructions will apply :-
(a) (i) If the Train Engine is travelling on a Staff 

Ticket, the assisting Engine must carry the Staff 
in accordance with Rule 15, Appendix II, Book 
of Rules and Regulations. 
(ii) If the Train Engine is carrying the Train 
Staff, the assisting Engine is to be worked in 
accordance with the instructions contained in 
Clause (b) hereof. 

(b) The Signalman at Heywood must inform the 
Signalman at Condah when a train is to be 
assisted in rear, and if the Train Engine is 
carrying the Staff, must comply with Sub-clause 
(a) of Clause 7, pages 438-440, General 
Appendix, prior to the train, with assisting 
Engine, being permitted to depart. Immediately 
on return of the assisting Engine, the "AW AK" 
message must be exchanged and .the 
circumstances recorded in the Train Register 
Book. 
The Signalman, Heywood, must, when the Train 
Engine is carrying the Staff, ,verbally instruct the 
Driver of the Train Engine, and also the Guard, 
and give written instructions as set out hereunder, 
to the Driver of the Assisting Engine:-

HEYWOOD 
Date ____ _ 

Time ____ _ 
To Driver of Engine No. __ _ 

You are to assist _________ train in the 
rear to Milltown, and return immediately to this Station. 

Signature _______ _ 
Signalman 

(c) The form must be collected by the Signalman on 
return of the Assisting Engine, cancelled by 
writing the word "Cancelled'.' with time, date and 
signature of Signalman across the face of the 
form, and forwarded with the Train Register 
Book. 

Insert the above as a new instruction on page 250, 
Western and South Western Districts Working Time 
Table. (A.894/67, WN 26/1967) 


