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MINUTES OF THE NOVEMBER 1992 MEETING 

Present :- I.McLean, A.Jungwirth, D.Langley, W.Brook, W.Johnston, C.Rutledge, J.Churchward, G.Inglis, 
A.Gostling, R.Smith, K.Lambert, G.O'Aynn, & G.Cumming 

Apologies:- R.Whitehead & A.Waugh 

The President, Mr. Alan Jungwirth, took the chair and opened the meeting@ 2013. 

The President welcomed visitor Robert Wheatley to the meeting. 

Minutes of the September Meeting:- Accepted as published. Langley & O'Aynn. 

Matters Arising:- Nil. 

Correspondence :- Nil. 

General Business:- Roderick Smith asked what was the safeworking system between Eaglehawk and Inglewood. Train 
Orders are still in use. 

Section Authority working is currently in service between Dunolly - Kulwin and Korong Vale -
Robinvale. Tue use of Train Orders on these se1.,iions has been suspended. 

Manned stations in Section Authority Wmking areas have display units in the office to show the 
status of trains passing through. 

A new piece of equipment designed to replace detonators has recently undergone testing. 

It was reported that from the middle of December, the escalators at Museum Station will operate on 
the fast speed setting for the whole day. 

It was reported that a new warning device for trams that are about to stop is being developed. 

An Order in Council has been granted for the provision of Boom Barriers at the Moorooduc Rd. 
level crossing. 
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It has been proposed that in future, rollingstock maintenance depots will be located at Dynon, 
Geelong and Portland only. 

Superphosphate is still railed to Kyabram. What other locations still receive superphosphate by rail? 

Bike hike trains will run to Numwkah next Saturday. 

Keith Lambert provided copies of out of date signalling diagrams for members to add to their 
collections. 

Syllabus Item:- The President introduced Roderick B. Smith who presented the Third Annual screening of slides 
from the collection of the late Stephen McLean. A wide variety of locations were visited in this 
screening with all the slides being taken in the early 1970's. 

Meeting closed:- @2153 

Next meeting:- Friday February 19, 1993 at the Uniting Church, Hotham St. Mont Albert commencing@2000. 

SIGNALLING ALTERATIONS 

The following alterations were published in WN42!92 to WN 48192. The alterations have been edited to 
conserve space. Dates in parenthesis are the dates of the Weekly Notice. 

06.10.1992 Meredith 
On Tuesday 6.10.92, the interlocking at Meredith was altered to enable the fixed signals to be placed to 
proceed in both directions. The closing lever, No 8, is sleeved normal. The switchout facilities were 
provided in preparation for the implementation of Section Authority Worldng and do not switch the 
circuits of the Electric Staff instruments. Commencing forthwith closing lever No 8 must not be operated 
without the express permission of this office. This circular supersedes 0.3314/92. 

(0.3414/92, WN 42/92) 

07.10.1992 Lal Lal 
On Wednesday 7.10.92, the interlocking at Lal Lal was altered to enable the fixed signals to be placed to 
proceed in both directions. The closing lever, No 8, is sleeved normal. The switchout facilities were 
provided in preparation for the implementation of Section Authority Worldng and do not switch the 
circuits of the Electric Staff instruments. Commenci!Jg forthwith closing lever No 8 must not be operated 
without the express permission of this office. This circular supersedes 0.3313/92. 

(0.3415/92, WN 42/92) 

(10.11.1992) Echuca - Moama 
Emergency road gates have been provided at KP234+800 between Echuca and Moama to allow the 
evacuation of vehicle traffic from the Caravan Park when the River Murray floods. 

The normal position of the Emergency gates is closed and locked against vehicular traffic. The 
Stationmaster, Echuca, has been provided with a key to the gates. When it is necessary to evacuate the 
Caravan Park, a representative of the NSW Road Traffic Authority will inform the Train Controller, 
Centro!. The Train Controller, Centrol must ensure that: 
• no train is in the Echuca - Moama section, or; 
• if a train is already proceeding in the Section, it has passed the Emergency Road gates. 

Having ascertained that no train is approaching the Emergency Road gates, the Train Controller must then 
instruct the Stationmaster, Echuca, to proceed to the gates and close and lock them across the Running 
Line. . 

When opening and closing the Emergency Road gates, the Stationmaster, Echuca. must at all times act 
under the directions of the representative of the NSW Road Traffic Authority. The Stationmaster, Echuca. 
however, must not open the Emergency Road gates for vehicular traffic unless instructed to do so by the 
Train Controller. The Stationmaster, Echuca, must inform the Train Controller when the gates have been 
opened for vehicular traffic, and again when the Emergency Road gates have been closed and locked 
against vehicular traffic. 
The Train Controller must endorse the Train Control Graph the times at which: 
• the message was received from the representative of the NSW Road Traffic Authority; 
• the Emergency Road gates were opened for vehicular traffic; and 
• the Emergency Road gates were closed to vehicular traffic. 

After the Emergency Road gates have been opened for vehicular traffic, no train must be permitted to 
leave Moama (in the Up direction) or Echuca (in the Down direction) until such time as the 
Stationmaster, Echuca, has advised the Train Controller that the Emergency Road gates have been closed 
and locked against vehicular traffic. (0.3430/92, WN 43/92) 

17.11.1992 Barnawatha 
On Tuesday 17. l l .92, Barnawatha was abolished as an Electric Staff Station. The short Electric Staff 
sections Springhurst - Bamawatha and Bamawatha - Wodonga 'A' Box were abolished. The interlocking 
frame, fixed signals, and points were abolished. (0.3553/92 WN 45/92) 
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17.11.1992 Bandiana 
On Tuesday 17.11.92, Ground Frames 'A' and 'B' (both 3 levers each) controlling broad and standard gauge 
access to Bandiana and Bandiord Sidings were abolished. (0.3552/92, WN 45/92) 

(01.12.1992) Automatic Boom Barriers with Flashing Light Signals at Level Crossings 
Wherever the Automatic Boom Barriers remain in the Down position, or Flashing Llght Signals operate 
continuously, a Crossing Keeper must be appointed to regulate road vehicles over such Level Crossing in 
accordance with the instructions as shown on Pages 76-77 of the General Appendix. 
Except as shown hereunder, a Green Hand Signal must not be exhibited to Train Crews as an indication 
that all is clear for the trains to pass over the Level Crossing. 
Exception: Where the traffic of a Double Line is being worlc:ed over a Single Line, the Crossing 

Keeper, after complying with the instructions, Page 77, must exhibit a Green Hand Signal to the 
Driver of the approaching train indicating that the Boom Barriers or Flashing Lights are operating 
for the passage of the train. 

If, however, Maintenance Operations are being carried out in the vicinity of a Level Crossing equipped 
with Boom Barriers or Flashing Light Signals and it is necessary for a train to travel over such Level 
Crossing at reduced speed, then the Flagman exhibiting the Green Hand Signal, waved slowly from side 
to side, must give such signal from a distance of not less than 100 metres on the Railway approach side 
from the Level Crossing. 
The Green Hand Signal, waved slowly from side to side, must be given from such a position that there 
will be no confusion in the minds of the Locomotive Drivers or motorists waiting at the Level Crossing. 
Insert on Page 77 of the General Appendix (WN 46/92) 

06.12.1992 Richmond 
On Sunday 6.12.92, a Junction Route Indicator was provided on Home Signal No 987 at Richmond. The 
indicator consists of a unit containing 5 white lights and will be illuminated only for diverging 
movements towards the Up Caulfield Through or Caulfield Underground Loop lines. 

(0.3595/92 WN 48/92) 

L'P C-ll'LFIELD T/IROUG/1 LINE 

~ C.-ll'l.F/1:LD l'Nl>l:'R(iROl'ND l.001' 

11.12.1992 Sale - Fernbank - Lindenow 
On Friday 11.12.92, Healthy State Indication Llghts were provided at the following locations: Raglan 
Street (Sale, 206.878 km); Maffra Road (Sale, 207 .895 km); Fembank: Road (Fembank:, 246.004 km); 
and Lindenow Road (Lindenow, 257.301 km). (0.3638/92, WN 48/92) 
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WORKING THE INNER CIRCLE 

Andrew Waugh 

There are many examples of the complicated instructions 
required to operate an intensive service on a line normally 
used by only a few trains each day. During the 1950s and 
early '60s, the Inner Circle, however, was a rare example 
of the opposite situation; a line signalled for an intensive 
suburban service being used by only one or two daily 
goods trains. 

The passenger service on the Inner Circle (Royal Park 
to Northcote Loop Junction via North Fitzroy) was 
withdrawn in 1948 when the Whittlesea railmotors were 
truncated to shuttle between Thomastown and Whittlesea. 
(The North Carlton suburban service had succumbed to 
the restrictions of the Coal Strike earlier that year.) After 
the withdrawal of passenger services the only regular 
trains to traverse the line were the daily Fitzroy and 
Reservoir Goods. 

The Inner Circle junctioned from the Coburg line at 
Royal Park and formed a triangular junction with the 
Reservoir line at Northcote Loop Junction. In its 2 mile 
length, the Inner Circle crossed no less than eight roads 
on the level. Hand operated gates were provided at Bowen 
Crescent and Bennett St Interlocked gates were provided 
at Lygon St (worked from the adjacent North Carlton 
signalbox), Nicholson St (worked from North Fitzroy 'C' 
box), Rae St and Brunswick St (both worked from North 
Fitzroy 'A' box), and St. George's Rd (North Fitzroy 'B' 
box). The eighth level crossing, Amess St, was protected 
by flashing lights. 

In addition to working the gates, the signalmen at 
North Carlton signalbox and North Fitzroy signalbox 
were responsible for the safeworking by Double Line 
Block on the sections Royal Park - North Carlton box -
North Fitzroy 'A:. The Reservoir leg of the triangle was 
worked by electric staff with the section North Fitzroy 'A' 
- Northcote Loop Junction. The Clifton Hill leg of the 
triangle was worked by Lever Locking and Track Control, 
but no trains were timetabled to use this section. North 
Fitzroy 'A' was also the junction for the Fitzroy branch. 
Trains on the branch were worked by Train Staff and 
Ticket; the section being North Fitzroy 'A' - Fitzroy. 

With only two goods trains each way each day, it 
appears that the signalmen were quickly withdrawn and 
alternative arrangements made to staff the signalboxes for 
these trains. I do not know precisely when this occurred. 
Both North Fitzroy 'A' and North Carlton signalboxes 
were reclassified · from class 2 to class 4 on 31 August 
1948. The existing incumbents would have been moved 
on and it is quite likely that it proved impossible to find 
replacement signalmen. The gatekeeper at the Bennett St 
gates was removed from the 22 December 1953 and 
instructions for operating the line were issued on that 
date. At this time the signalboxes were worked by Yard 
Porters and by the North Fitzroy Assistant Stationmaster 
in a fashion similar to that described below. 

From 24 February 1958 the two separate goods trains 
(one to Fitzroy and the other to Reservoir) were replaced 
by one combined goods train This train served Fitzroy by 
a switch trip from North Fitzroy. It was expected, 
however, that occasionally separate trains would have to 
be run and detailed instructions were issued as to how this 
was to be achieved. These instructions form the basis of 

this article. Only three men were needed to staff the signal 
boxes: the Assistant Stationmaster from North Fitzroy; 
and the Yard Assistants (Porters) from Victoria Park and 
Fitzroy. 

The day would start for the Yard Assistant at Victoria 
Park with a 2 l/2 mile bicycle ride to North Carlton 
signalbox. The Yard Assistant at Fitzroy had a shorter 
cycle; only I mile to North Fitzroy 'C' box. The ASM at 
North Fitzroy had the shortest distance to travel of all; 
100 yards or so from his office in the North Fitzroy 
station buildings to North Fitzroy 'A' box. 

The Victoria Park Yard Assistant would have had to 
be at North Carlton box before the first goods train 
(always the Fitzroy goods) could leave the goods lines at 
Macaulay. Royal Park was a simple double line junction 
and had no facilities for refuging goods trains. If the 
signalman at Royal Park could not send the goods train 
onto North Carlton, it would have to stay in the Down 
platform blocking Down Coburg suburban trains. This 
was quite possible due to the (relatively) short frequency 
of the suburban trains (roughly 20 minutes) and the time 
required to traverse the steep uphill section Macaulay -
Royal Park. Suburban trains took 4 minutes to clear this 
section, but goods trains took 10 minutes. Consequently, 
there would be only about 6 minutes free at Royal Park 
before the following suburban was delayed. 

The Fitzroy goods would run through to North 
Fitzroy where the ASM would signal it on to the Fitzroy 
line. If regulations were being followed, the ASM would 
hand up the North Fitzroy 'A' - Fitzroy train staff to the 
fireman of the goods as the train passed the signal box. 
The. driver would bring the. train to a stand with the 
engine just clear of the Park St handgates (which would 
be closed across the line). With the engine 8 feet from of 
the handgates, the Fitzroy goods could be up to 18 
vehicles long without fouling the junction points. If no 
special traffic was expected, the junction points could be 
left reverse and up to 28 vehicles could be on the train and 
still be clear of the Brunswick Road gates. The train crew 
could now relax and have morning tea as they could have 
perhaps an hour's wait .before they could continue to 
Fitzroy. 

The Reservoir. goods would probably follow about 20 
minutes behind the Fitzroy goods, the actual time being 
dependant on the paths of the regular Coburg suburbans 
between which the two goods trains had to fit. Upon 
arrival at North Fitzroy, it appears that the Reservoir 
goods stood at the Down platform between the Nicholson 
St and Rae St gates. This distance was only sufficient for 
24 vehicles and locomotive. If the train was longer than 
this, but less than 28 vehicles, the train would be broken 
and the locomotive and leading trucks would stand 
between Rae St and Brunswick St or between Brunswick 
St and the Up starting signal. If the Reservoir goods was 
longer than 28 vehicles, the excess had to be shunted into 
the North Fitzroy sidings. 

Interestingly, none of the timetables or instructions 
mentions shunting the siding at North Carlton. As this 
siding trailed into the Down line it would have been 
most convenient to shunt by a Down train; probably the 
Down Fitzroy goods as it had sufficient time to do so and 
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still reach North Fitzroy before the Reservoir goods left 
Royal Park. One shunting movement at North Carlton 
which was mentioned, however, was the handling of bank 
engines. If either of the two Down goods trains was 
banked in the rear up the Royal Park bank, the bank 
engine had to be detached at North Carlton. This was so 
that it could be returned to Melbourne whilst the North 
Carlton signal box was still manned. 

As soon as the Reservoir goods had arrived at the 
platform at North Fitzroy, the Guard would signal the 
ASM at 'A' box to indicate that his train had arrived 
complete. This was necessary as the train had not passed 
'A' box and the ASM could not see the tail disc. The 
ASM could then give 'train arrival' to the Yard Assistant 
at North Carlton. The latter would then lock up the North 
Carlton box and cycle past North Fitzroy station to North 
Fitzroy 'B' box at St George's Rd. The Fitzroy Yard 
Assistant would similarly leave the Nicholson St box and 
cycle to the hand gates at Bennett St 

Once the Yard Assistants were in attendance at St 
George's Rd and Bennett St, the Reservoir goods would 
be reassembled (if necessary) and depart. The ASM would 
hand up the large electric staff for the section North 
Fitzroy 'A' - Northcote Loop Junction as the engine was 
passing his box. The goods would come to a stand again 
as soon as the rear of the train was clear of the St 
George's Rd gates. The Victoria Park Yard Assistant 
would wind the gates across the line, secure the box, and 
then join the train to act as a Shunter on its trip to 
Reservoir and return. His bicycle, no doubt, would be left 
in the locking room of the signalbox. 

After the Reservoir goods had cleared the Bennett St 
gates, they would also be secured across the line and the 
Fitzroy Yard Assistant there would cycle back to North 
Fitzroy 'A' box where he would leave his bicycle. 
Collecting the keys to the padlocks securing the hand 
gates on the Fitzroy branch (and, possibly, the Fitzroy 
staff) he would then join the crew on the footplate of the 
engine on the Fitzroy goods. The Yard Assistant then 
rode on the engine to Fitzroy. There were hand gates at 
Park St, St George's Rd, and at the entrance to the 
Fitzroy station ground. At each set of gates, the train 
would be stopped and the Yard Assistant would unlock 
the gates and open them for the passage of the train. He 
would then rejoin the engine and the train would pull 
forward until the train was clear of the crossing. It would 
then stop and the Guard would climb down to close and 
lock the gates behind the train. 

Once the train had arrived at Fitzroy, the Yard 
Assistant would have been kept busy helping with the 
shunting until the goods was ready to return to North 
Fitzroy. He would then rejoin the locomotive to operate 
the hand gates for the return trip. 

It was expected that the Up Fitzroy goods would arrive 
at North Fitzroy well before the Up Reservoir goods. 
Consequently, the Fitzroy goods would have to be worked 
to Royal Park with only two men manning the three 
signal boxes (as the Victoria Park Yard Assistant was 
still with the Reservoir goods). 

The Fitzroy Yard Assistant would leave the goods 
train at North Fitzroy 'A' box, collect his bicycle from 
where he left it, and cycle to North Carlton signalbox. 
While he was doing that, the ASM at North Fitzroy 'A' 
box would signal the Fitzroy goods into the Up platform 
at North Fitzroy. If the Up Fitzroy goods was longer than 
24 vehicles, it would not fit between the gates at each end 

of the platform and the excess vehicles would have to be 
shunted into the goods sidings at North Fitzroy for the 
Up Reservoir goods to collect. 

According to the instructions, once the goods was 
standing in the Up platform, the ASM would shut the 
Rae St gates behind it and walk the 287 yards to North 
Fitzroy 'C' box. Here he would open the Nicholson St 
gates for the train and pull off the control on the Up 
starting signal. He would then walk back to 'A' box. By 
this time the Yard Assistant would be in attendance at 
North Carlton and the ASM could obtain 'line clear' for 
the goods and clear the Up starting signal. As the train 
departed, he would return to 'C' box to open the gates for 
road traffic. He then returned to 'A' box to receive 'train 
arrival' from North Carlton. The instructions note that 
"This aspect has been authorised verbally by Room 111." 

In practice, working the gates at Nicholson St in this 
fashion would have blocked road traffic (including, since 
1956, the electric trams) for anything up to twenty 
minutes. I suspect that the ASM probably waited in 'A' 
box until the Yard Assistant arrived at North Carlton. He 
would then get 'line clear' for the . goods, pull off his 
control on the Up starting signal and give 'train departure' 
to North Carlton. He would then walk to 'C' box where 
he would open the gates, despatch the train, and close the 
gates once the train had left the station. He would then 
have to return to 'A' box to receive 'train arrival'. Some 
faking of the train register would then have been required 

The only complication with working the goods into 
Royal Park was complying with the requirements of 
clause ( e ), Rule 4, Appendix IV of the Book of Rules and 
Regulations. Royal Park was the last junction in Victoria 
to have all three adjacent sections worked by block 
instruments and, because of clause (e), the signalman at 
Royal Park could not accept both an Up Coburg 
Suburban from Jewell and the Up goods train from North 
Carlton at the same time. 

The ASM at North Fitzroy would have been keeping 
himself informed of the running of the Reservoir goods. 
Well before the Up goods arrived at Northcote Loop 
Junction be would have given 'line clear' to the signalman 
there and allowed him to withdraw an electric staff for the 
section to North Fitzroy 'A'. The ASM would then travel 
to the Bennett St band gates. I wonder if he walked or if 
an ASM would have a bicycle or even a car? The Fitzroy 
Yard Assistant would leave North Carlton box and cycle 
to North Fitzroy 'B' (St George's Rd). 

The Up Reservoir goods would pass through the gates 
at Bennett St and St George's Road and come to a stand at 
the North Fitzroy 'A' home signal. When the train bad 
passed through the Bennett St gates, the ASM would 
secure the gates across the line. and return to North 
Fitzroy 'A' box. After be had arrived at that box, the 
goods could shunt the sidings at North Fitzroy. It appears 
that the Victoria Park Yard Assistant was still acting in 
his role as Shunter and the Fitzroy Yard Assistant 
remained at St George's Road to work the gates there if 
reeded 

Once shunting had been completed and the train drawn 
forward into the Up platform at North Fitzroy, the ASM 
would sink the staff in the instrument and give 'train 
arrival' to Northcote Loop Junction. In the meantime, the 
Victoria Park Yard Assistant would collect his bicycle 
from North Fitzroy 'B' box and cycle to North Carlton 

( continued on Page 17) 
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ELECTRIC INTERLOCKING, 1902 

When the General Railway Signal Company published the 'Electric Interlocking Handbook' in 1913 they 
included, as an appendix, a copy of the preface of the first catalogue published by the Taylor Signal 
Company (the predecessor of the GRS). Although hardly unbiased about the merits of its own product, the 
preface gives a good introduction to the reasons why power signalling was developed in the U.S. and the 
benefits of the 'all-electric' system of signalling which was subsequently introduced into Victoria. 

In the last few years there has been a phenomenal increase 
in tonnage hauled on American railways, necessitating the 
purchase of more and better engines and cars of larger 
capacity, equipped with the best safety devices. Enormous 
sums have been expended in taking out curves, cutting 
down grades, laying additional main tracks, putting in 
new sidings, and providing improved terminal facilities. 
But, notwithstanding all these improvements, many lines 
find it impossible to handle their business with sufficient 
dispatch to avoid congestion. This fact has led many 
progressive American railway managers to realize that if 
they are to secure the best and most economical returns 
from the great expenditures made for motive power, car 
equipment, and tracks suitable means must be provided to 
enable their trains to move with a minimum of delays and 
a maximum of safety; and this can only be realized when 
train orders are supplanted by an up-to-date block system 
and hand operated switches by a modem system of 
interlocking. 

The very highest development of the art of signaling 
has been reached in this country, but no American railway 
is nearly so thoroughly equipped with signaling as is the 
average English line. 

This lack of signal equipment will be better 
comprehended after considering some simple statistics. 

The first interlocking plant installed on the London 
and Northwestern Railway was put in service in 1859; 
fourteen years later, in 1873, there were in use on that 
line alone 13,000 levers. At the same date there was not a 
single interlocking plant in use in the United States, the 
first plant in this country having been installed in the 
year 1874 by Messrs. Toucy and Buchanan at Spuyten 
Duyvil Junction, in New York City. 

At the present time (1902) there are in use on the 
1,800 miles of line of the London and Northwestern 
Railway approximately 36,000 interlocked levers, or an 
average of about twenty levers per mile of line, whereas 
there are only about 40,000 in use on all lines of the 
United States, or, approximately, one lever to five miles 
of line, or about 1 per cent of the number of levers per 
mile used on the London and Northwestern Railway. 

When it is remembered that probably more than one
half of the interlocked levers in use in this country are at 
grade crossings, leaving fewer than 20,000 levers used for 
station, yard and terminal work, whereas practically the 
entire 36,000 on the L. & N.W. are used for such work 
alone, it will be recognized that American railways are in 
general very poorly provided with modem signal 
appliances. In fact, there is probably today not a single 
American railway that is nearly so thoroughly equipped as 
the London and Northwestern was twenty-seven years 
ago, though, as might be expected, the devices in use on 
American lines having properly organized signal 
departments, capable of making suitable specifications, 
compare favourably with the best in use on European 
lines and, in numerous instances, large power plants are 
in use which are superior to anything ever devised abroad. 

1bere can be no question as to the inability of most of 
our railways to move their trains with proper safety and 
dispatch during times when traffic is heavy; no competent 
railway operating officer doubts that proper systems of 
signaling would greatly aid in the safer and more rapid 
movement of trains and, while there are probably few 
American railway men who recognize fully how very far 
behind the best European lines our lines are in respect to 
the completeness of their signal equipment, this is 
becoming better understood every year and there is reason 
to believe that our most progressive lines will not much 
longer continue to limit the applications of interlocking 
to the protection of grade crossings with here and there a 
junction or yard plant. 

Such being the case, it is probable that more 
signaling will be done in the near future than has ever 
before been done in this country and American railway 
managers will, therefore, find it greatly to their advantage 
to give serious consideration to the determination of what 
system of interlocking they can best use. 

1be earliest system employed and that in most general 
use at this time is the so-called "mechanical interlocking" 
in which the switches or signals are manually worked by 
means of interlocked levers connected with them by pipe 
or wire lines. 

When properly installed, this system has given 
satisfactory results; but, unfortunately, in the effort of 
railway men to secure cheap appliances and in the stress 
of competition between the various manufacturers of 
signaling devices, a great many of the installations made 
in this country are very imperfect and unsafe. 

Experience has shown that, in order to secure a 
reasonable degree of safety, it is absolutely essential that 
the following requirements be met: 

All derails, movable point frogs, locks, switches and 
home signals should be worked by pipe; no signal should 
be worked by a single wire; all pipe and wire lines should 
be automatically compensated; all derails, movable point 
frogs and facing point switches should be provided with 
duplex facing point locks; all cranks and pipe 
compensators should be fixed on strong foundations set in 
best quality concrete; no facing point switch more than 
600 feet from the tower should be taken into the system; 
no lever should be overloaded by putting on it such a 
number of switches and bars as to prevent a man of 
average strength from throwing it with one hand. 

Where these and other proper specifications have been 
followed, fair results have been obtained, though it has 
long been recognized by American railway operating 
officials that this system has inherent defects that render 
it, under certain conditions, unsafe. For example, in the 
event of the breakage of a pipe or wire operating a signal, 
there can be no absolute assurance that such breakage will 
be known by the leverman or that such signal will 
occupy a position corresponding with that of its lever or 
that it will not indicate "line clear" when, its lever being 
normal, another and opposing signal is set at "line clear." 
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The fatigue incident to wotking mechanical levers is 
very great, so that it is frequently necessary to employ 
three eight-hour levermen for a comparatively small plant 
where the number of lever movements is considerable; if 
the plant is very large, it is sometimes necessary to 
employ as many as eight men on each of three shifts. 

Moreover, under certain conditions it is very costly to 
operate such a system. For example, in cases where the 
distance between the extreme switches to be operated is 
over 1,600 feet, it is generally necessary to provide two 
mechanical interlocking towers, each with its own set of 
levermen, as it is neither safe nor practicable to work 
such switches from one tower. It is interesting to note in 
this connection that under the English Board of Trade 
requirements, which are wisely drawn and rigidly enforced, 
no facing point switch may be operated at a distance 
exceeding 540 feet from the tower. Even at this distance it 
is considered that ordinary pipe lines are not sufficiently 
strong or safe and many English lines now employ a steel 
channel section, cut to eighteen foot lengths and jointed 
by means of fish plates secured by six one-half inch 
bolts, this construction admitting of ready detection of 
rods weakened by corrosion and of their easy removal. 

In order to overcome these and other disadvantages 
inherent in systems of mechanical interlocking, the 
"pneumatic system" was devised by Mr. George 
Westinghouse, Jr., the first working installation having 
been made at the crossing of the P and R and L.V. 
Railways, near Bound Brook. N.J., in 1884. 

At the present time two varieties of this system are in 
use, one, popularly known as the "electro-pneumatic," in 
which air compressed to a working pressure of about 
sixty pounds is employed for moving switches and 
signals and in which the release locking is effected by 
electro-magnetic means; and the other, popularly known 
as the "low pressure pneumatic," in which air at a 
pressure of about twenty pounds is used for operation and 
in which compressed air effects the release locking. 

Some of the advantages claimed for this system are as 
follows: 

The ability to operate switches and signals at any 
desired distance from the cabin; that switches are actually 
required to be moved and securely locked in the proper 
position before a signal governing traffic over them can 
be cleared; that each signal, when cleared, automatically 
locks the lever operating it in such manner as to prevent 
the release of levers controlling conflicting signals and 
switches, until such signal has been again placed 
completely at danger, thus effectually providing against 
the simultaneous display of two conflicting clear signals; 
that, there being no moving parts between cabin and 
switches and signals, wear of mechanism, lost motion 
and the troublesome and dangerous effects of expansion 
and contraction of mechanically operated pipes and wires 
are all eliminated; . that much less room is required for 
leadout connections than in a mechanical plant and much 
valuable space is thereby saved; that cabins of much 
smaller and lighter design are used; that the operation of 
the machine requires so little physical exertion that one 
man can do the work that would in a mechanical plant 
require three of four. 
pne'm'roorc sysrebi are 1Mfflkt1'.«ta~th.01ili.e•wou,lfii'm 
faro-P nl:mti:: th:m thP mpr.h:mical as hoth lan,elv fulfil the 

It is, however, found that in the electro-pneumatic 
system a cross between the release locking (commonly 
known as "indication") wire and the common return wire 
(or ground), will have the same effect as would the 
closing of the indication circuit in the proper manner, this 
giving a false indication, which in view of the fact that 
the safety of any power interlocking depends upon the 
reliability of its indications, is highly objectionable. It is 
also found that where the indication is given by means of 
compressed air the release locking is often effected very 
slowly in cases where switches or signals are located at a 
considerable distance from the tower and this, at a busy 
plant, is also very objectionable. 

Another disadvantage of the low pressure pneumatic 
system is that if a switch, meeting any obstruction, fails 
to complete its movement and to· give indication, it is 
necessary either for a repairman to go immediately to the 
switch and operate it by hand or for the leverman to force 
the indication, which is often done and is evidently 
dangerous. Thus, in one· style of the pneumatic system: 
there is the defect due to possibility of false indication and 
in the other the defect due to slow indication and to 
inability to reverse a switch which has not fully 
completed its movement. Some other disadvantages of the 
pneumatic systems are as follows: · · 

Liability to freezing of pipes and valves in extreme 
cold weather; high cost of furnishing power; danger of 
throwing near switches under trains when, owing to 
extreme cold weather, it is necessary to maintain higher 
than normal pressures in order to be able to work 
switches farthest from tower; high cost of maintenance 
owing to rapid deterioration of iron pipe lines placed 
underground and subjected to action of various salts and 
alkalies found in soil and to electrolytic · action from 
electric railway and lighting circuits; difficulty and cost of 
locating leaks and breaks in pipe lines under ground; 
extremely high cost of installing. and. operating medium 
sized and small plants or a small number of switches· or 
signals located at a considerable distance from the tower 
in a large plant. 

To overcome these and other objectionable features of 
the pneumatic system, the "electric'! system was devised. 

This system. the invention of Mr. John D. Taylor of 
Chillicothe, Ohio, was first installed by him on the B. & 
O.S.W. R'y at East Normwood, near Cincinnati, Ohio, in 
1891; in 18.93 certain improvements were introduced by 
him in the methods of giving indications, the installation 
remaining otherwise as originally made. For some years 
after 1893, otherwise only a few small installations were 
made by Mr. Taylor owing to lack of sufficient capital to 
develop his inventions on a large scale, but in May, 
1900, the Taylor Signal Company was organized in 
Buffalo, N.Y., and since that time a great .number of 
installations. varying in size from the equivalent of 6 to 
225 mechanical levers, have been made on important 
lines of railway in the United States and Europe. 

In the Taylor (G.R.S.) electric system, switches and 
signals are operated by means of electric motors, the 
current for these motors being furnished generally by a 
storage battery, charged from a dynamo driven by an 
electric motor or gas engine. The release locking is 
roferto~~-C"l~er"fili«' wcrafu:d"tljr-:i-uy-tl'.d,ucAetiftV-.h 
furnished bv the switch or simal motor controlled bv 
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locked in that position or when a signal ann has moved 
to its full danger position. Crosses between an indication 
wire and common return wire (or ground) or any other 
wire of the system, can at worst only prevent the giving 
of indication and cannot by any possibility result in the 
giving of a false clear indication as can occur in other 
systems employing electro-magnetic indications. 
Moreover, in this system, indications are given 
instantaneously upon completion of locking of switch or 
of movement of signal to its stop position, irrespective 
of the distance of such switch or signal from the tower, 
thus effecting a great saving in the time required by any 
system using pneumatic indications, to set up a route. 

If, when a switch is thrown, it fails to complete its 
movement owing to some obstruction between point and 
stock rail, or for any cause whatever, the switch can be 
restored by the leverman to its original position and 
another effort can be made to perform the desired 
movement, ofttimes thus avoiding the necessity, so 
frequently met with in the low pressure pneumatic 
system, of sending a man out to throw the switch by 
hand or of forcing the indication. 

The electric is the only power system that can be 
satisfactorily employed for the operation of plants having 
a small number of switches and signals. It is in service 
where as few as six worlcing levers are employed and is 
perfectly adapted for use at all junctions, crossings, 
drawbridges, tunnels, stations, yards, passing sidings, 
etc., where the distance between extreme switches or 
signal is greater than can be safely covered with a 
mechanical plant, even though there be only a very few 
signals and switches to be operated. For example, 
consider the two following diagrams, the first one 
showing arrangement of passing sidings on a single track 
and the other on a double track line: 

. 
I I000

1

11>7CXXl' .,_., I 1oco'to 700Ci 7 
I ~~=== ~ 
~~~ 

STAllON·A 

r--- 1000' Tb 7000' I 

l~b· ,4· 
......-ira .,, t>¥<I 

1oco' 1o 7CXXl~ 

a.. ~ 
~~;.,j 

(GR i·l913) 
STATD+-11 

On a few of the best signaled American rail ways the 
switches and signals immediately adjacent to the station 
A or B, would be worked by a mechanical interlocking 
plant, but owing to the great cost of putting in a 
pneumatic power system by which all the switches and 
signals could be worked from the station, the inlet 
switches are left to be worked by the trainmen, 
necessitating the stopping of their trains; and if, as 
sometimes happens, such stoppage occurs on a bad grade, 
heavy trains may break in two in starting up. Every 
practical railway man will at once recognise the 
tremendous advantage that would be gained if these 
extreme switches, together with their proper signals, 
could be safely and economically worked from the station, 
thereby enabling trains to pass onto and out of passing 
sidings at speed and absolute safety. With the Taylor 

(G.R.S.) electric system this can be effected at a relatively 
small cost, and, in conjunction with a system of 
automatic, electric, track circuit block signals in use on 
the open road, where there are no switches, this forms the 
ideal lock and block system and one, which we believe is 
destined to replace all others both in this country and in 
Europe. 

In the electric system, the cost of producing power for 
the operation of switches and signals rarely or never 
exceeds I per cent of the cost in any other power system 
doing an equal amount of work. For example, if in a 
system using compressed air, the cost of coal and services 
of men employed in running power plant is 400 dollars 
per month, the total cost of producing power for an 
electric plant doing precisely the same work will rarely or 
never exceed four dollars monthly. 

In this connection it will be interesting to note that at 
the South Englewood Taylor (G.R.S.) interlocking plant 
on the C.R.I. & P.R.R., where the average daily number 
of switches moved and signals cleared is 2250, the 
consumption of gasoline for running engine for charging 
storage batteries, was sixty-eight gallons in eighty-six 
days, or one gallon for 2,845 switch and signal 
operations. At Sixteenth and Clark streets, Chicago, 
Taylor (G.R.S.) interlocking plant at the crossing of the 
St. Charles Air Line with the C.R.I. & P. and L.S. & 
M.S. R'ys, where the movement exceeds 600 trains daily, 
the consumption of gasoline during 153 days was 222 
gallons for 642,600 switch and signal movements or 
2,894 per gallon or about 326 movements for one cent 
for power. 

The cost of maintenance and renewals in an electric 
plant-is only a small percentage of the cost in any other 
power plant. This can be readily understood from the fact 
that more feet of electrical conductors are employed in the 
electro-pnematic system than are used in the Taylor 
(G.R.S.) system, and any one having experience with the 
rapid deterioration of iron pipes placed in the soils found 
about railways and subject to electrolysis, will have no 
difficulty in understanding how much shorter lived these 
underground pipes will be than well insulated copper 
wires placed in a suitable conduit above ground. Nor is it 
hard to understand how much more difficult and costly it 
will be to make repairs to such pipe placed several feet 
underground than it will be to repair a break or leak in a 
wire placed in a suitable conduit above ground. 

In this connection, it is interesting to note that the B. 
& O.S.W.R.R., which was the first to install the Taylor 
(G.R.S.) system, has found it far cheaper to maintain 
than an ordinary mechanical plant, and this is particularly 
true where, through change in grade or alignment of 
tracks, and changes are required in the interlocking plant, 
such changes being many times more costly in any other· 
system than in the Taylor (G.R.S.) electric. Moreover, 
with the improved devices and methods of installation 
now used in this system, a far better showing will be 
made. 

The operation of the electric system is absolutely 
unaffected by change in temperature, whereas pneumatic 
systems sometimes experience serious difficulties owing 
to condensation and freezing of moisture contained in the 
compressed air, by which the mechanism becomes 
clogged and its worlcing prevented. 

( continued on Page 17) 
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WHAT EXACIL Y IS A CCW LEVER? 

In 1948 the Victorian Railways Institute produced a new version of the Permanent Way correspondence 
course. The two volume set of notes for this course are a mine of infonnation. for those interested in the 
Permanent Way practices of the Victorian Railways to 1947. The course not only covers the current 
practice of 1947, but also discusses superseded practices and often describes the reason for the changes. The 
books have additional value due to their clarity of expression. I have read a number of U.S. and UK. books 
on pennanent way, but none present the subject in such a clear fashion. The following discussion of point 
levers is contained in the second volume, pages 568 to 594. 

Point levers.are installed at band worked points to control 
the 'lay' of the switches and hold them securely in 
position for the safe movement of trains. 

The types of point levers now manufactured are the 
C.C.W. Improved Spur Lever, Q.45 Quadrant Lever, 
w.sA, Spring Point Lever, and the Pier and Wharf 
Spring Point Lever. For maintenance purposes the spur 
lever is reconditioned, but for new work the C.C.W. 
Improved Spur Lever is standani. 

· Other types of levers which are still in service but are 
not now manufactured are the Column Box, Converted 
Ford Lever, W.S. Lever, Taylor's Lever, Thompson's 
Lever, and Bruce's Lever. See Figs. 1, 2, 3, 4, 5, & 6. 

Spur Lever 
The spur lever shown in Fig. 7 is a weighted lever 
arranged to hold the switches in one position. To alter the 
'lay' of the switches the lever must be pulled over by hand 
and be held in the reverse position during the movement 
of vehicles through the points. 

Owing to the different weights and lengths of switches 
in use the energy required for operation varies, and to 
meet these conditions, three sizes of spur weights are 
provided:-

For light switches use 6" dia. weight - 44 lbs 
For medium switches use 6 1/2" dia. weight - 56 lbs· 
For light switches use 7" dia. weight - 70 lbs 
The energy required to rapidly move the weight and to 

bring it to rest is considerable and increases as the square 
of the velocity of motion. If a heavy weight is used 
umtecessarily, as with the short 60 lb. switches, the 
excess energy in the weight will tend to force the stock 
rails out of line, damage the rods, cranks and spreaders, 
and unduly wear and loosen the pins, screws · and 
fastenings. 

C.C.W. Lever 
The C.C.W. Lever, as shown in Fig. 8, is an improved 
type of spur lever in which the energy of the weight is 
cushioned by coil springs within the weight, thereby 
enabling a general application to all weights of points 
without undue damage to rods and connections. 

Ford Quadrant Lever 
The Ford Quadrant Lever, shown in Fig. 9, is a weighted 
lever provided with a lost motion device in the form of a 
notched quadrant and a spring loaded trigger attached to a 
loose lever. 

When the trigger is engaged in one or other of the 
notches in the quadrant the lever operates in the same way 
as the spur lever, If the trigger is released and the lever 
moves through the arc of free motion to the other notch 
the 'fall' of the lever is reversed and the points are held 
over for the opposite 'lay'. The points may be operated by 
hand without alteration of the trigger position. 

Ford Quadrant levers exist in three sizes are are 
generally distinguished by the dimension 'D' in Fig. 9, 
being 10 l/2", 11 l/2" or 12 1/2". The three sizes were 
employed with the three different switch throws in use 
prior to 1927, but the 12 l/2" quadrant has been the only 
size manufactured for many years. 

Ford levers, by the nature of the design, are prone to 
rebound and, under unfavourable conditions, if the rate of 
rebound corresponds with the lateral impulses of passing 
wheels, the lever may pull the switches open and cause 
mounting or splitting of the switches. 

To guard against this contingency the design was 
modified in 1920 to provide a spring loading in lieu of 
the ball weight; this type of lever, of which many are in 
use, is shown in Figure 2, and when introduced was 
described as a W.S. lever, but is now known as the 
Converted Ford lever. 

Q.45 Lever 
The Q.45 Quadrant Lever shown in Fig. 10 is an 
improved quadrant lever furnished with either of two 
weights; Mark 'L' for points under 80 lb. weight, and 
Maik. 'H for points of 80 lb. weight and over. 

W.S. Lever 
The W.S. lever shown in Fig. 3 was introduced in 1933 
and many of this type are in use. · 

A defect common to the Converted Ford and W.S. 
levers is the tendency for the spring sleeve to jump our of 
engagement with the adjusting screw. This usually occurs 
when the levers are not correctly centred for even throw of 
the switches or when the throw exceeds 4 1/2 inches. 

W.SA Lever 
The w.sA Lever shown in Fig. 11 is the standard spring 
point lever now made for hand worked points other than 
points on piers and wharfs.. · 

Steel castings are employed for the lever, lever frame, 
spring sleeve and toggle. The toggle slides in guides in 
the lever frame to prevent it slipping out of position 

On the upper surface of the spring sleeve the word 
'Top' is cast in raised letters and the sleeve should always 
be assembled in this way. The operating spring is 
completely enclosed within the spring sleeve which has 
an opening in the bottom to drain' water and emit wind
borne materials in sandy districts. 

Pier Spring Levers 
These are ·in use on Melbourne Harbour Trust piers and in 
floored locations such as Goods Sheds. 

This type of lever, shown in Fig. 12, is similar in 
operation to the W.S.A point lever, but incorporates a 
loose handle and dog clutch engagement. Adjustments are 
similar to the W.S.A spring point lever. 
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MCKENZIE & HOLLAND'S 1887 CONIRACT 

The Victorian Government Gazette of August 5, 1887, 
notified all those who were interested that the Victorian 
Railways had obtained an Order in Council for the 
"Manufacture and supply of patent interlocking point and 
signal fittings for 3 years (from 1st January 1888) -
without tenders being called -- as per Schedule." The 
beneficiaries of this contract were McKenzie and Holland. 

The previous contract for signalling equipment, 
gazetted on 31 October 1884, had also been to McKenzie 
and Holland. The 1884 contract had simply stated the 
amount it had been estimated the work would cost. The 
1887 contract, however, contained a list of signalling 
equipment McKenzie and Holland was to supply and the 
cost of each item. This implies that the Railways could 

· purchase this equipment 'off the shelf from McKenzie and 
Holland and may indicate the commencement of local 
production by the signalling contractors. 

This contract expired on 31 December 1890 and a new 
contract was gazetted on 4 July 1890 for the period 1 July 
1890 to 31 December 1893. Unfortunately, this contract 
only contains the prices of the items; not the detailed 
descriptions that the 1887 contract contained. The next 

contract was gazetted on 25 Jan 1894. There might have 
been some friction between McKenzie and Holland and 
the Railways at this time as this contract was for only 
one year; from 1 January 1894 to 31 December 1894. No 
list of items was published in the Gazette for this 
contract. The contract was belatedly extended for to 31 
December 1895 by an Order in Council granted on 13 
February and gazetted on 1 March. Two further extensions 
of this contract, both of one years duration, were gazetted 
on 7 February 1896 and 26 February 1897. A new 
contract was gazetted on 4 March 1898 for the period to 
31 December 1900. This contract was also extended; to 
30 June 1901 (gazetted on 17 May 1901). A new one year 
contract (from 1 July 1901 to 30 June 1902) was gazetted 
on 9 August 1901. The final contract was gazetted on 23 
July 1902 and was for the period ending 30 June 1905. 
The Railways apparently commenced large scale in house 
construction of signalling equipment during 1905. The 
necessary patterns were purchased from McKenzie and 
Holland in a contract gazetted 22 November 1905. 

The items in the schedule of the 1887 contract were as 
follows. 

1. Working point and signal levers in patent junction interlocking apparatus, including all locking for 
station or junction, as may be ordered from time to time, with all locking arranged and fitted to 
interlocking apparatus, with any number in one interlocking frame, as may be required per lever 

2. Spare additional levers fitted in interlocking apparatus, as may be ordered in connection with item 1 
per lever 

3. Fisher's patent facing point locking bars complete, with plunger-boxes, cranks, clips, connecting-
rods, &c, as per drawing or sample per set 

4. Saxby and Farmers patent facing point locking bars complete, with plunger-boxes, connecting rods, 
&c, as per drawing or sample per set 

5. Wrought-iron vertical adjusting bell cranks with two 1 3/4 in. wrought-iron joints, 7/8 in. turned 
pins, and cast-iron studs, and malleable cast adjusting clips, &c, complete, as per drawing or sample 

. each 
6. Wrought-iron 10 in. x 10 in. ordinary cranks, with two 1 1/4 in. wrought-iron joints, 7 /8 in. turned 

pins, and cast-iron studs, complete, as marked A on plan each 
7. Wrought-iron 10 in. x 10 in. ordinary cranks, with two 1 1/4 in. wrought-iron joints, 7 /8 in. turned 

pins, and cast-iron studs, complete, as marked B on plan each 
8. Wrought-iron accommodating cranks with high studs, with two 1 1/4 in. wrought-iron joints, 7/8 

in. turned pins, and cast-iron studs, complete, as per drawing or sample each 
9. Wrought-iron accommodating cranks with low studs, with two 1 1/4 in. wrought-iron joints, 7/8 in. 

turned pins, and cast-iron studs, complete, as per drawing or sample each 
10. Wrought-iron 10 in. x 15 in. cranks, with two l 1/4 in. wrought-iron joints, 7/8 in. turned pins and 

cast-iron studs, complete, as per drawing or sample each 
11. Wrought-iron adjusting cranks, with malleable cast-iron adjusting clip, set screws, with two l 1/4 

in. wrought-iron joints, 7 /8 in. turned pins and cast-iron studs, complete, as per drawing or sampleeach 
12. Wrought and cast iron in compensating levers, with links, studs, and two joints, &c., complete, as 

per drawing or sample each 
13. Wrought iron in point adjusting screws, with turned pins, screwed with right and left hand approved 

thread lockouts, &c., complete, as per drawing or sample each 
14. Wrought-iron 1 1/4 in. union joints, with screwed or plain ends, turned pins, &c., for through 

connections, complete, as per drawing or sample each 
15. Wrought-iron 1 1/4 in. ordinary joints, with screwed or plain ends, turned pins, &c., complete, as 

per drawing or sample each 
16. Wrought-iron 1 1/4 in. point rods, with solid welded ends, including coupling screws, as per sample 

or drawing per yanl. 
17. Independent ground pillar disc signal, with lamp to work with wire, complete, as per drawing or 

sample each 
18. Ground pillar disc signal, with lamp, adjusting screws, &c., complete, to work with points, as per 

drawing or sample each 
19. Wall bracket signal, with lamp, complete, as per drawing each 

£6-0-0 

£5-5-0 

£17-10-0 

£7-10-0 

£1-0-0 

£0-18-6 

£0-18-6 

£0-18-6 

£0-18-6 

£0-18-6 

£1-0-0 

£1-12-6 

£0-14-0 

£0-4-0 

£0-3-3 

£0-2-6 

£5-5-0 

£5-5-0 
£6-15-0 
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20. Ironwork and fittings, spindles, bushes, arms, lamps, spectacles with lever-plates, joints, and 
adjusting screws for single arm signal complete as per drawing (A) or sample per set £7-10-0 

21. Ironwork and fittings, spindles, bushes, arms, lamps, spectacles with lever-plates, joints, and 
adjusting screws for single arm signal, complete, as per drawing (B) or sample per set £6-0-0 

22. Ironwork and fittings, with spindles, bushes, arms, lamps, spectacles, shafts, lever-plates, joints, 
adjusting screws, brackets for double arm bracket signal, complete, as per drawing or sample per set £20-0-0 

23. Ironwork and fittings, with spindles, bushes, arms, lamps, spectacles, shafts, lever-plates, joints, 
adjusting screws, and brackets for a bracket signal for three (3) arms, complete, as per drawing or 
sample per set £30-0-0 

24. Ironwork and fittings, with spindles, bushes, arms, lamps, spectacles, shafts, lever-plates, joints, ~.' 

adjusting screws, and brackets for a bracket signal, with four (4) arms, complete, as per drawing or 
sample per set £40-0-0 

25. Ironwork and fittings, with spindles, bushes, arms, lamps, spectacles, shafting, lever-plates, 
adjusting screws, and brackets for a bracket signal, with five (5) arms, complete, as per drawing or 
sample per set £52-0-0 

26. Ironwork and fittings, with spindles, bushes, arms, lamps, spectacles, shafting, lever-plates, 
adjusting screws, and brackets for a bracket signal, with six (6) arms, complete, as per drawing or 
·sample per set £58-5-0 

27. Wrought and cast iron in double lever-plates, levers, and two weights 40 lbs. each complete eacb £3-5-0 
28. Wrought and cast iron in controlling apparatus for giving the control of one signal to two men, as 

per drawing or sample eacb £3-5-0 
29. Wrought and cast iron in controlling apparatus for giving the control of one signal to three men, as 

per drawing or sample eacb £4-5-0 
30. Wrre adjusting screws, with brass nuts, complete, as per drawing or sample eacb £0:.7-0 
31. Galvanized 2 in. side pulleys, with 2 in. brass screws for centres, as per sample, for steel or oniinary 

(7-strand) signal strand each £0-0-4 
32. Galvanized single crown pulleys, as per sample, for steel or ordinary (7-strand) signal strand eacb £0-0-6 
33. Single 10 in. pulley wheels in cast-iron flat frames, complete, as per drawing or sample eacb £0-5-3 
34. Single 12 in. pulley wheels in cast-iron flat frames, complete, as per drawing or sample eacb £0-6-3 
35. Single 14 in. pulley wheels in cast-iron flat frames, complete, as per drawing or sample eacb £0-9-3 
36. Double 10 in. pulley wheels in cast-iron flat frames, complete, as per drawing or sample eacb £0-7-6 
37. Double 12 in. pulley wheels in cast-iron flat frames, complete, as per drawing or sample each £0-11-0 
38. Treble 10 in. pulley wheels in cast-iron flat frames, complete, as per drawing or sample eacb £0-11-0 
39. Double 8 in. swivel pulley wheels in cast-iron frames, complete, as per drawing or sample each £0-12-0 
40. Single 8 in. swivel pulley wheels in cast-iron frames, complete, as per drawing or sample each £0-10-0 
41. Single 10 in. pulley wheels in cast-iron upright frames, complete, as per drawing or sample each £0-6-0 
42. Single 12 in. pulley wheels in cast-iron upright frames, complete, as per drawing or sample each £0-9-6 
43. Wrought iron in 5/16 in. signal chains, equal in quality to the best s.c. crown iron, and to sample 

per foot £0-0-5 3/4 
44. Ironwork for gate mountings, gate stops, wickets, cast~iron columns, foundation plates, cast-iron 

trunking, and all ironwork connections, &c., within the four columns for gates and wickets, 
complete -- for gates any length over two (2) or four (4) lines of way, for 18 feet gates per set £140-0-0 

45. Ironwork for gate mountings, gate stops, wickets, cast-iron columns, foundation plates, cast-iron 
trunking, and all .ironwork connections, &c., within the four columns for gates and wickets, 
complete - for 20 feet gates over two or four lines of way per set £142-0-0 

46. Ironwork for gate mountings, gate stops, wickets, cast-iron columns, foundation plates, cast-iron 
trunking, and all ironwork connections, &c., within the four columns for gates and wickets, 
complete -- for 25 feet gates over two (2) or four (4) lines of way per set £150-0-0 

47. Ironwork for gate mountings, gate stops, wickets, cast-iron columns, foundation plates, cast-iron 
trunking, and all ironwork connections, &c., within the four columns for gates and wickets, 
complete - for 14 feet gates over two or four lines of way per set £135-0-0 

48. Cast-iron A frames for interlocking apparatus, including set screws and boring each £2-0-0 
49. Cast-iron floor plates, including facing, drilling, and fitting eadt £0-15-0 
50. Wrought-iron cams, fitted with clips each £2-0-0 
51. Cast-iron cams, fitted with caps each £1-15-0 
52. Cast-iron locks, any pattern bored, faced and fitted with cap each £0-15-0 
53. Special malleable cast-iron locks, for any pattern each £1-17-6 
54. Cast-iron rocking shaft, bearings up to 3 bearings each £1-0-0 
55. Cast-iron rocking shaft, bearings above 3 bearings per bearing £0.:5-0 
56. Malleable cast soldiers in halves each £0-7-6 
57. Lock studs and bolts each £0-3-3 
58. Cam studs and bolts each £0-5-0 
59. Wrought-iron levers for interlocking apparatus, fitted with catch-box and catch each £4-0-0 
60, Malleable cast-iron spring handle, fitted complete each £0-13~6 

61. Spiral springs for catch-boxes each £0-1-0 
62. Malleable light castings, fitted to any pattern per lb £0-1-6 
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63. Cast-iron A frame for gate wheel fitted for interlocking apparatus complete each 
each 
each 
each 
each 
each 

£1-7-6 
£3-10-0 
£2-10-0 
£1-10-0 

64. Cast-iron gate wheel in apparatus fitted for interlocking apparatus complete 
65. Cast-iron ratchet quadrant for gates fitted for interlocking apparatus 
66. Cast-iron pinion wheels for gates fitted for interlocking apparatus 
67. Cast-iron sectors for gates, any angle, fitted complete for level-crossing gates £2-5-0 

£10-0-0 
£0-10-0 
£1-15-0 

68. Cast-iron stops complete for gates, fitted complete for level-crossing gates 
69. Cast-iron trunking for gates connections, bolts, &c., complete, as per drawing or sample per foot 

each 70. Cast-iron gate pulley wheels in strong wrought iron frames, to drawing or sample 

WORKING THE INNER CIRCLE 

(Continued from page 6) 

box. The Fitzroy Yard Assistant would cycle from North 
Fitzroy 'B' box to 'C' box. The Up Reservoir goods could 
then be signalled through to Royal Park and thence to 
Melbourne Yard The Yard Assistants then (no doubt 
wearily) cycled back to their home stations. 

The instructions do not mention who was working the 
gates at Bowen Crescent. These gates were worked by a 
Way and Works branch gatekeeper in 1953, probably the 
wife of the local ganger, and it is assumed that she 
continued to work the gates. 

The instructions do not state how the signalboxes 
were to be manned when a combined train was to be run. 
I would suspect, however, that the working would have 
been very similar to that presented above for the Up and 
Down Reservoir train. When the combined train had 
arrived at North Fitzroy, the Reservoir and North Fitzroy 
loading would have been left in the Down platform at 
North Fitzroy while the locomotive took the Fitzroy 
loading to Fitzroy with the Fitzroy Yard Assistant riding 
on the locomotive to open the gates on the forward and 
return trips as described previously. Once the locomotive 
had returned, the remaining trucks would be collected and 
the journey to Reservoir and the return trip to Melbourne 

would have been handled as described previously for the 
Reservoir goods. 

The working as described in this article appears to 
have been in use for only a very short time. By 1 June 
1958, separate trains were scheduled to run on Wednesday 
(probably due to the extension of the Reservoir goods to 
Fowler's Siding and Thomastown on Wednesdays). 
Although no instructions survive, it appears, from the 
timetable, that the Down Fitzroy goods ran straight to 
Fitzroy, the Fitzroy Yard Assistant leaving North Fitzroy 
'C' box to open the gates as described above. The Down 
Reservoir train waited at North Carlton for about 25 
minutes while the Yard Assistant returned from Fitzroy to 
work 'C' box again. The working of the Up trains would 
probably have been identical to that described above. 

Separate trains were also run on Mondays by 30 
November 1959. This timetable remained in force until 
the Reservoir trains were routed via Clifton Hill after the 
connection from North Fitzroy to Northcote Loop 
Junction was broken in May 1965. After this only the 
Fitzroy goods ran and the working was easy, if slow, as 
all the gates and signalboxes were abolished. Trains were 
flagged across all the level crossings by the shunter. 

ELECTRIC INTERLOCKING, 1902 
(Continued from page 9) 

Even where the working is not absolutely prevented 
under these conditions, it frequently becomes necessary to 
raise the pressure so high in order to compensate for 
losses in pressure at distant switches, that there is danger 
of throwing near switches under train, in case leverman 
makes an improper movement at such a time, as it is 
certain that as generally installed, detector bar connections 
are not sufficiently strong to resist any considerable 
increase above the normal working pressure in a 
pneumatic plant. It is therefore doubtful whether, during 
extreme cold weather, it is ever safe to attempt to work 
from one pneumatic machine, switches and signal, located 
so far from the tower as to require any increase over 
normal working pressure. Unquestionably, the safer 
practice, at such times, is to temporarily abandon the 
working of such switches and signals, as is often done, 
though this, of course, causes much troublesome delay 
and expense. 

In the electric system no such condition exists, as the 
"electric pressure" is exactly the same on the switch or 
signal motor located at a distance of 5,000 feet as on one 
located 500 feet from the tower; moreover, the system is 
so arranged that the throwing of a switch lever while a 

train is over the switch would cause the blowing of a fuse 
on the machine, thereby opening the circuit. 

In the foregoing statement no effort has been made to 
describe in detail the appliances and circuits employed in 
the Taylor (G.R.S.) electric system of interlocking; our 
object has been solely to point out the ne~d of signal 
equipment on American railways and to state, without 
prejudice, the principal merits and defects of the several 
interlocking systems at present employed, in order to aid 
such railway officials as have not had opportunity to 
acquaint themselves with the facts above set forth to 
make an intelligent comparison between such systems. 

The Taylor (G.R.S.) electric system is in the fullest 
accord with modem engineering practice which has 
shown, after years of experiment, that transmission of 
power to a distance can be more satisfactorily 
accomplished by means of electricity than by any other 
agency and, while there is no reason to doubt that this 
system will be improved in the future as in the past, we 
feel warranted in claiming at the present time that it 
represents the very highest development of the art of 
signaling, embodying features of safety, economy and 
general applicability not possessed by any other system 
in use in this country or abroad. 
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0.3335/92 
PUBLIC TRANSPORT CORPORATION 

VICTORIA o. 33j5/92. 

DISTRIBUTION:-

Centrol - Transport House, 
SM's Ballarat, Maryborough, 
Dunolly to Robinvale, 
Korong Vale to Ultima, 
Bendigo - Quyen. 

Office of Superintendent Safeworking 
Level 13, Transport House. 

'Phone:- 14392 
30th September, 1992 

DUNOLLY - KORONG VALE - KOLWIN - ROBINVALE 

TRIALLING SECTION AUTHORITY SYSTEM OF SIGNALLING 

On Thursday 1-10-92, from 0700 hours and until further notice, the 

Train Order System of Signalling between Dunolly - Korong Vale -

Kulwin and Robinvale will be suspended for the purpose of 

continuation trialling of the Section Authority System. 

At the same time, six (6> large type Master Keys, numbered 65 to 70 

inclusive, and lettered Dunolly - Robinvale ..,. Kulwin - Eaglehawk •..-il.l 

be withdrawn from service and replaced by six <6> large type Master 

Keys, numbered 20 to 25 inclusive, and lettered "Section AuthoritY 

System" will be placed in service. 

The new "Section Authority System" Master Keys will be located as 

follows:-

Nos 20 to 24 will be issued to Dunolly 

Nos 25 will be issued to Bendigo. 

The Train Controller is to adjust the Master Key Log accordingly. 

The Inspector, Emergency Management and Safeworking Unit is to pJace 

the ensure that the old Master Keys are withdrawn and returned to the 

Superintendent·Safeworking. 

The Current Operations Manager, Centrol, to please arrange for a 

Train Controller to be on duty for Train Working requirements. 

The Operations Manager, Western, to please arrange for Signalman to: 

be on duty as required at Maryborough, Dunolly and Korong Vale £at: 

Signalling requirements. 

M. DIGGLE 
SUPERINTENDENT SAFEWORKING 

PER:-


