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EQUER

The Melbourne Tramway Cable System consisted of 12
: Power Houses operating Cables as under -

Fover Situation Opensd Pover Cables  Length Terminalp i
House for Housge in
Fitaroy ﬁg. Pde. 2/10/1886  12/7/30
| an .
Brunswick
Strect _
Nicholson Gertrude 10/8/1887 26/10/ 40
Street and _
Nicholgen B, N :
Johnston  Johnston  21/12/1887  15/4/39 %l——lﬁﬂuﬂﬁﬁm
Street 8t. near burban 14500 Johnston S5¢.
Brung, 8%, Bridee "
North Rathdown & 5/2/1889 1/8/36 Rathdown S%13400 Rigin Street
Richmond  Heddle St. 11/11/1885 30/1/27  City 25200 - Spencer St. near
&Bridge Rd. L gt
Suburban ] 3P
Northcote High and 18/2/1890 26/12/40 High St. 25000 Glifton Hill o
E.] Mortin Ss, Dundas 8trect,
Brunewick BrumswictBa, 1/10/1887 11/1/36
North Abbotsford 3/3/1890 29/9/35 City 20000 Flinders &
Melbourne & Queens— o X Bllzsbeth Sta,
berry Sts. .Elﬂﬁlﬂﬁ%ﬁﬁ.li%%g._ﬂlﬂm1BEIQH_§QEQ;
West Melb. 17600 Elizabeth and
Zongdale Btg,
8t. Kilda St.Kilda 10/10/1888 2/1/26 City 24150 y Bt
Road Rd. and Suburben 29990 Brighton Rd, &
Bromley Si. Milton Street
Toorak zogﬁak ]f_ta 26/10/1888 2/10/26 Domain Rd. 17270 Doml%in Ri. &
e.
Stree
Sth.Melb. COity Ra. 17/6/1890 7/3/37 ity 10900 Market & Collins
& Ceecil i %‘qmﬂﬂ
Street Clarendon 22500 Vietoria St. &
Street P
Port Melb. 17000 Igea.oh & Princes ,
m——
g:mnmn ggllingwn 27/10/1891 = 30/8/25  Eeplanade 21300 Barkly Street
. « Opp
: Marlton
Crescent

% lortheote cable line wag not one of the lines 'oﬁerated by M.T.0. Co.
It was lald down by Contraetor of N.C.C. and opened for traffic 18/2/90,

under leage c¢losed down 7/

/93 reopened under lease 7/4/94; closed dcwm

;{411/91; reopened March 1901 and tsken over by the M,M.T.B. on 7/ 2/20.

e M.7.0, Go's 1inestaken over from TemMPY Board on 1/11/19.

Lﬁ( Northeote track was commected to the Glifton Hill track so that
rough from Bourke St. to High 8t. terminus at Freston.

In April
¢ars man
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Power for operating the twelve Power Houses of the Melbourne
Ceble Tramway system was Steam, genersteqd by Marine type Multitubular
Boilers in ten Power House$and by Babeock and Wilcox Watertube boilers
in the other two, these being Richmond end Fitzroy Power Houses,

The original boilers installed were all operating when the
Power Houses closed down, In the case of Richmond Power House they
were at work for nearly 42 years, the only renewals being a few tubes
in the fire row, a wonderful performance for a water tube or any other
boiler, .

The Marine type boilers were all built in Melbourne, each
boller was approximately 7'0" dlameter x 1510" long fitted with Fox's
corrugated furnaces, Working Pressure 100 1bs., per square inch, Grate
area 18 to 24 square feet Heating Surface 750 square feet ang efficiency
from tests varied from 67% to T4%.

Steam was delivered to horizontal engines 24" x 48" at 60
R, P, M, built by Shenks & Co,, Scotland and approximately 800 I.H.P, at
Fitzroy, Nicholson Street and Toorak Power Houses, and to 20! x 40" at
72 to 80 R.F,M., aspproximately 560 I.H.P. at the others. The smaller
engines were all made in Melbourne by Hughes, Pipe & Rigby later the
Austral Otis Engineering, and were fitted with Myer Expansion Valves,

The larger engines had eylindrical expansion velves on the back
of Main Valve, Ports belng dlagonal and the expansion varied either by
hand or governor by Tturning the expansion valve,

Towards the eloge of the system owing to inereasing iond the
24" eylinders were replaced by ones of 25" diameter at Nicholson Street
and Fitzroy Power Houses, At Fitzroy end Brunswick Power Houses the
engines were supplemented by a steam auxiliary engine which was conneeted
up for the evening Peak Loading,

At Bt. Kilda Road Power House as the loading grew, the engines
were supplemented first by a steam auxiliary and later by an electric
motor which when 8t, Kilda Road closed down was installed at Nicholson
Street Power House,

Bteam drive was discontinued at the Rathdown Street Power House
in Cetober 1919, belng replaced by Electric dotor, A small locomotive
type boiler was installed to supply steem for the small donkey engine for
reeling ropes ete. The engines for this station were transferred to
Richmond Power House, 1920, and then formed the prineipal Power for this
station, The original engines at Richmond were very nolsy and caused
much vibration, being a geared drive, the plant for Rathdown Street
being Manilla Rope drive.

The engines in all ceses exhaust into heaters and thence to the
atmosphere, The top half of these heaters was fllled with quartz, feed
weler entering at the top through a rose meets the exhaust steam entering
under the quartz and heats the feed water to approximately 210 degrees
Fahrenhsit, This hot feed water accounted in a large measure for the
excellent condition of the boilers,

Engines were in duplicate to ensure continuity of operations,
elther one a3 desired was coupled by means of a erank pin and loose bhush
to an intermediate shaft on which was mounted wheels about 8'0" dlameter
to transmit the power by means of 7" circumference menilla ropes to 24-foot
diameter wheels, These wheels were mounted on the shaft that carried the
cable drivers (appendix 2),

It 1s of interest that the first set of manilla driving ropes
ran for about 30 vears owing to the wheels being large and the design on
generous lines,

The cable drivers originally 12'0" dlameter,were increased as
thz speed of the Trams was inereased, to 14'0" to glve a rope speed of
138 m.p.h,
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The cable drivers (appendix 3) consisted of a cast iron wheel
14'0" dlameter (in some cases 12'0" and 13'0") on rim of which were
mounted 2 sets of cast steel Jaws, These V Jaws, the V 1 in 4, were
fitted with wood bottoms and were in 12 to 14 sections round the wheel.

It was the practice to put & new rope into new steel jaws,the
old aef zhgn belng sent to the Repair Shop to be machined and have new
wood fitted, : .

Originally each rope was taken round two drivers which were
geared together, This proved unsatisfactory as well as noisy znd was
discarded. The gear wheels were taken out and the back driver moved
back, When the dlameter of the drivers was increased the driver which
had been moved back was discarded and replaced by a 1light idler,

The incoming cable went round the driver thence round the idler
thence alon§ the rope race round the tension wheel and out to the road

{appendix 4

The tension of the rope varied according to the length of rope,
particulars of line and conditions, between 2 to 5 tons and was adjusted
when necessary as follows:- A moveable carriage carrying a tension
wheel of some 13'0" diameter round which the cable passed was free to
move on an undercarriage.

The shuft of this wheel was extended %o carry a warping drum,
The undercarriesge was mounted on four wheels and held in place by four
pawls which engaged with teeth on & rack extending on both sides of the
rope race for the length of the race, atteched to the back of this under-
carriage was & 3 sheave block, & similsr block a2t the end of the race, a
fall either menilla or wire was reeved through these blocks and used to
tighten vp the tension when required, The top cerriasge was attached to
the Tensjon bucket carrying the weighta by four chains passing over
pulleys mounted on the back of the undercarriage. This bucket moving
up &nd down in the race as the tension wheel moved to snd fro. Two
long bolts fitted with volute springs were atiached to the beck of the toj
carrlage and passed through eyes in the back of undercarriage to keep the
movement of top carriage within limits, When this movement beceme too
great the undercarriege wes pulled back in the following manner, The
front ende of the two carrisges were lashed together, The fall was then
put around the warping drum, referred to, engines slowed and straln taken,
wedges on back pawls knocked out and tension pulled back as far as re-
auired, Pavls wedged and lashing taken off front ends of carriages,
speed resumed and top carriage free to move again,

FUEL

In the latter years of eeble operation Coke or Coke and breeze
wes a2lmost the only fuel used owlng to the faet that no other fuel could
economically compete with 1t, Coke in those deys had 2 molsture content
of anything up to 30% and this figure was auite frequent. Arrangements
between the Compeany and later the Board snd the Gas (Company allowed us to
deduct from the bill all moisture over 8%,

Samples were taken from ezch bag delivered by Power House staff,
mixed end 1 1b, sample seoured from each load, This wss placed in an
overi and dried and the loss measured in grains, dividing this loss by
70 gave the percentage of moisture, This was done by Engine Driver on
shift and returns sent to the office checked and a copy forwarded to Gas
Company. As stated all over 8% was deducted from theascount.

Fuel and water tests were carried out at frequent intervals and
always 1f some fuel octher than coke were offered.

Indicetor Carde for Ropes and Machinery and special traffic
were also teken at frequent intervals,

Fuel and water tests were run for 1 week in which speclal men
welghed all the fuel and water used.
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j Indlsator Cards were teaken at half-hourly periods during
one day (ofi8 hours) and at ten mimute intervals during Pesk Periods.
The mumber of trams on rope at these periods were ascertained from
District Traffiec Superintendent. (Appendix 5).

- The basie fuel was coke and breeze but the M.T.0. Co, and

the Board have used every type of fuel offering, ineluding Tar, Wood,
all sorts of Coel, large and small, good and bad and Briguettes,
depending on the price. Any new fuel offering was immediately
subjected to a test as described and a similar test run with coke and
breeze. If the price was right an order was placed and the fuel
used jJust as long as the price remained favourable, It is safe to say
that the M.T.0, Co. knew more about the relative wvalues of all fuels
both N.S.W. and Victorian than anyone.

Merely as an 1nstan?e in November 1933 we tested at South
Melbourne Maitland Coal (muts), Northern Malt,Goal (Slack) and Coke
and Breeze as supplled to us by Gas Co. The offers weresi-

Maitland muts 26/6 ton

Northern Main Slack 2?/—-ton and

Goke and Breeze 24/6 {average price paid by is %o Gas Co.)
WHTER

On test we found that the costs of evaporating 1,000 gealls.
22 ¥ &. A, were:-

Goke and Breeze 13/5
Maitland 14/3
Northern Main 14/4

or in other words with GCoke and Breeze at 24/6 Ton Maitland was worth
to us 22/7 ton end Northern Main 21/2 Ton.

In July, 1893, Tar was offergd to the M.T.0. for 5/-
per 100 gallons Gelivered. This was too good %o miss so Messrs,
Turnbull and Dshn evolved a burner (appendix 7) which after a few teeth-
ing troubles burnt successfully nearly 2,000,000 gallons of Tar. Tar
a8 a fuel was burnt exclusively at Johnston Street, Nicholson Street
and Fitzroy Power Houges, and partly at South lMelbourne Power House
until December, 1900, when owing to its use for other purposes the price
was increased and its use discontinued.

The Tar was delivered from the Gas works and emptied into
tanks at Power Houses, pumped into an overhead tank fitted with a
heating coil, it then gravitated through filters to the furnace,
Furnaces were lined with fire-brick and sir admitted towards the back
of the furnece. No alterations were made to the furnace fronts which
were the usugl onecas fitted for coal or coke burning,

In the 1920's, we were for a time unable to dispose of all
our Tar 011, a by-product of our Tar distillation plant, so one of the
original burners was fitted up to a Babecock and Wilcox boller at
Fitzroy Power House and the tar oil burnt quite successfully.

The Horse Power required for the ropes and machinery varied
with the different lines, a straight line such as Sydney Road taking'
less than g line with a number of curves, it also varied with time rope
had been in use, a new rope taeking more power to run than an 0ld one.

I.,4.P, for this purgoae will run from 100 to 190 I.H.P.
the average being about 175 I.H.P,

The 1.H.P. per tram varied considerably with weather
eonditions, being between 10 to 13 I.H.P, per tram including ropes and
machinery and from 7 to 9 I.H.P. excluding ropes and machinery.

In 1918 at 8t.Kilda Road Power House, average I,H.P. over
$raffiec hours was 411 I,H.P. with a maximum of 383 I.H.P. (auxiliary

engine coupled up for evening Peak) during the evening Peak.



- 4 -

The instantaneous variation of load on cable system varles
very considerably., With the Stesm Engine and Hanilla Rope drive
these varistions were not noticed $o any extent, the engine merely
slowing up momentarily. :

Towards the close of cable operation the load on St.Kilda
Road became go great that an elestric motor was installed to run
in conjunction with the steam plant. This motor was run at first
ag a gelf synchronising motor of absoluiely constant speed.

During Peak hours with the engine giving out say 560 I H.P.
we frequently got readings on the meter of 700 h.p. or a total of
1280 h.p. Needless to say the gearing would not stand up to this.
The motor was then worked as an ordinary induction motor,the slip
obtained by this means gave a much smoother operation with no further
trouble from the gearing.

PERMANGNT WAY,

The Permanent Way of Cable System consisted of gpproximately
46,8 route miles of track, Grooved rails of weight 57, 67 or 87 1b.
per yard, depth respectively 5%, 54", 64", The 57 1b. rails were
laid in ﬁt.Kilda.Esplanade only; the 87 1b, rails laid in Port
Melbourne and City, not including Market. and Swanston Streetsh the
balenee of the track being 67 1b. rail. Gauge of track, 4'84" and
tracks 9'0" gentres. ‘'The rails were laid on 6" of conorete and the
tunnel constructed of concrete, was 18" inside at widest part and
3983 ¥ deep from roadway to invert of tunnel.

Embedded in the conorete forming the tunnel were yokes
made of 'T! head rail suitably bent, which carried the slot beams %o
form the slot for the grip and, also, at half chain intervals, the cast
iron yokes %o sarry thé line pulleys and drums for supporting the
eable. (Appendix 6).

Manholes were set at every half chain to allow attention
t0 be given to the pulleys and drums.

Grip Hatohes, which were of cast iron, were placed at gultable
sites to allow grips to be put in or removed from the tunnel,

The construction was such that the rope ran 1" off centre
%o the tunnel at a depth of 2'1}" from the roadway.

The slot beams were bolted to the yokes to give a %" slot;
rails just lay on the concrete bed and tie rods were inserted between
slot and rail, and between rails in the clearway. Pavement was wood
bloeks throughout, some 20,500,000 (twenty million, five hundred
thougand) blocks in all being required.

Curves on the system were ares of a circle, there being no
transition,

Shunting at termini was arranged in varlous ways, depending
on grade of road., Where grade was gulteble it was unnegessary for
the gripman to leave his dummy or the conductor the car, At other
termini the dummy would fly through automatically, plek up rope and set
slot tongue, the points being operated by weights, and come back on
other track, car pushed through and then dummy pushed back on %o car.

There were verious arvangements, Quite often there would
be o ear shunt as well as a dummy shunt, A% jJunetions, points and -
glot - tongue were worked-by hends

As an instance of the speed with which trams could be shunted
we put through 10 trams in 6 minutes, that 1s one Tram 12 36 seconds,
on the occasion of the visit of the Prince of Wales on 2 /?/1920 at
the shunt in St.Kilde Road near Burns Statue (Sturt Street).
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At this shunt the dummy shunt was facing and the car shung trailing,
Dumny flew throngh the duwmmy shunt, hend plok up used to put rope
in P on *down' track and points operated by rubber insert end the
slot tongue operated by grip by means of a kicker across the glot,
Car was pushed through the car shunt and c¢oupled to dummy which had
meanwhile moved forward to a sultable position. Dummy points and
slot tongue on 'up' track were locked set for the curve. When not
in use this shunt was, of course, locked for the straight track. Plenty
of men were available and no welting for cars so that tram c¢rew did
‘?’“ have to 1eiva the h:lun;my or car at all arju‘m-l'm, Fonrcqud $o

: It was éLghhsual practiocs to have them set for the curve and
alter for the straight track.

Conductors on both routes had to leave thelr trams and do
something, the one on the straifht track to shift the points end the
one going round the curve, to pick up rope which gripman would
%zavieualy have thrown, When either falled we would get damage to

e rope,

The slot had to be maintained at 7/8".  We weve greatly
troubled in some places by tight slot, that 18, the wood blocks would
squeeze the track until the slot was too narrow for the grip to pass.
In some cases grips would be caught in the slot and traffic held up
until the pressure could be relieved,

Generally by keeping a close eye on it and knowing the
dan%er epots we were able to take suitabie action in time %o prevent
a stoppage.

¥hite marble blocks let into the roadway for an equel width
%o right and left of the slot indlcated that certain things must be
done at the instant when the front of the dummy resched them, as

Three rows aoé throw rope
Two # ots pick up rope
One row oo stop

One row followed
by three rows as gtop and then throw rope

One row followed
by two rows PPN stop and pick up rope

Three rows followed .
by a diagonal row ... throw rope and close grip at once.

In the vieinity of junctions etc., marble blocks to right or
left of the slot only, indicated that they referred only %o the tram
teking the right or left track,

The rails in a cable system last o long time, some of the
original rails being still in the road when the lines closed. One such
line was Richmond suburban sectlon. The rallg in this seation had
been planed, that is, had the groove deepened and lip cut down and when
taken out of the road in January 1927 the head had in many instances
beon prectieally worn off sofhat tvems were virtually running on the
fillet, 1In a cable system the wheels are rollers and not driversg -
this, of oourss, makes less wear on the rails,

The trams themselves were moreover of light construction,
the weights being: :

Dumy 54 ewt. length 16'8" overall, licensed to garry 20
Btandard car 49 ¥ 2at0 licensed to carry 34
‘Bogie car 88 ¥ " 301gn ¥ licensed to carry 46

The wheels of both Dunnmy end Car were of Cast Iron Gaaﬂﬂin a
chill,

-
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The tracks were top-dressed with distilled tar each year,
the tar being distilled by the Company and later by the Board, from
erude tar pumped from the Gas Works to distilling plant situated in
Flinders Street Extension adjacent to Gas Works, Average results for
1915+1916, 1916-1917 were:

Boiled tar, per sq.yd. of double track .., 0.195 Galls,
Sand per chain A . ) sss 0,45 cub, Yds.

Man hours per chein " ’ . eos 4.35 hours,

Switches and mates were made of cast steel and weighed with
f£ish plates approximately 3 owt. 3 ars., each and all were standard at
either 70 ft. or 90 ft. radius, Originally in places where the rope
was sutomatically picked up a deviation was put in the track to enable
the grip to pass the wheel elevating the rope, These deviations were
all taken out and straight rails put through, a speclal narrow
elevating whneel (appendix 10) put in and the slot slightly sprung.

This arrangement was just as effective and greatly reduced wear on ralls

and slot at this point,
CABLTS,

When Cable Tramway was first opened in 1885, ropes were of
3-5/8* circum, and 11" lay and consisted of 7, 15, or 19 wires each.
The 19 strand ropes were made by Roebling, U.S.A., ¢f ordinary
construction, all other makes were Langs lay made in England.

Over the yearg, and owing to increase in Traffic, the size of
the ropss was increased until 1t became gtandard at 4% full
eircumferense, 10" lay (Langs lay) 7 wire construction, Just before
8t.XK11da Road Power House was olosed, ropes of 4-1/4" circumference and
15 wire construction were being used in the eity section, but were not
in operation long enough to determine whether they were an
improvement on the 7 wire construetion,

Ropes were made from what was known as "Speelal Acid
Steel”? of highest quality procurable, having a lapge admixture of best
Swedish material, The construction -~ 6 strands of 7 wires over a
medium hard lald up manilla core. The strands of the rope were of
1~3/8* ecircumference, 4~1/2" lay, 6 wires of .142" dia, over a sof%
iron core .l44 dis.-rope core of manilla, usually about 2% circum,
and 2% lay -weight of rope spproximately 2.6 lbs. per ft.

The lengths of ropes varied from 17,000 £t. to 30,000 £E.-
the latter weighing approximately 35 tons. resking strain 66 to
68 tozg per sg.in. We found from experience that if we got a rope of
from 66 - 67 tons, we got a better rope for our purposes, than one
from 69 - 70 tons bresking stress. It was apparently difficult for
makers to keep down the tensile strength and still maintalin the
quality of the wire.

All wires in the rope wexe sither brazed or welded, so
that the wire was in one contimious piece for the length of the rope.

A rope was unloaded from the ship, hand over hand, and
coiled on to pairs of lorries, up t0 5 pairs being necessery in some
cases. The rope was then carted to Power House and elther coiled down
in a trough or reeled up ready for putting in the road.

To put a ropé in the road after traffic is over and engines
stopped the tension is eased to a degree Just sufficient to keep rope
on sheaves and pulleys, them clamps put on, The rope is then ocut
and new rope roughly spliced to old rope, the other end of old rope is
attached to a reel operated by a small donkey engine, clamps taken off
and Power House engines run slowly, pulling new rope inte the road
against a breke, the incoming end of old rope being reeled up by the
donkey engine,
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When new rope is all in road outgoing clamp is put on ropé, and
incoming clamp put on, ends are spliced, gengion.t' en up and ﬁlégﬁﬁ
:;kan off and road inspected to see ﬁha£ new rope 1s on gll pulleys and
eaves. |

The weight ‘4Ltenaion bucket varies from 2 to 5 tons according
to conditions of particular road and lengith of rope,

Speed of ropes, originally about 8 m.p.h. increased over the
years till nearly all were either 12-1/2 or 13-1/2 m.p.h, Two
sesctions only remaining a2t 11 m,p.h. :

Rope is carried in the tunnels on pulleys set every half
chain, and around curves either om pulleys or drums about 2 ft. dia,. set
round the curve, or by means of a 12'0" dia, sheave suitably
positionzd. b

There 1s an oblong figure on a blackboard (appendix 21) in a
suitable position in Power House marked off into the No. of revs. 1%
takes splice in the rope to mske a complete circult, this splice is
known as No. 1 splice, this figure virtually becomes a drawing of the
rope, as every defect, broken wires, strand, gplice, kink or wesk place,
i& marked therson sg 8o many reve, from No, 1 splice. The Ropeman ean,
by this means, tell when any of these places will come into the Power
Houge and act accordingly.

¥hen a new rope wes run into the road, 1% was filled with a
composition: known as "Rope Filling" to keep %he water out and when the
rope 1s filled (after about 3 weeks), it 1s regulerly lubricated with
rope oil once or twice per day, occasionally more often. QRope filling
must be liquid enough te run into the innermost spagces between the
strands, it must set and when get remain plasiic enough, so thed 1% will
not owec: and fall out when the rops is being bent round curves ete.,

it must be waterproof and of a,lubricatin% nature, Keeping the water
ocut of a rope is an important faetor on 1its life.

The rope filling consilsted of a mixture of Stockholm Tar
Sludge 01l and plumbage approxX. 33 23 1/2. The mixbure was boiled in
& gopper by Power House staff and epnlied to the rope warm., A
container at floor level fitted with cock end pipe leading down to out-
going rope held the "filler" and filling was pemmitted to Trickle on %o
the outgoing rope ¥ or 4 times a day %l 1 rope was filled. Rope oll
wae then spplied when required, generally once or twice daily.

The practice was to use new ropes in city end imporient
sections and then take them out before they were wornm out and put them
in suburban end 12ss important sections; thie resulted in a longer
aversge life and less risk ol gtoppages due To rope trouble,

Two factors operate asgainst the life of a rope, wear by the
grips,and eurves, Grips wear the wires and meke them thin in the
erown, end curves by slfernate bending and stralghtening breek the wires.
By far the more potent factor is the curves. e majority of ropes
were discarded through broken wires and not becamse they were worn in
the sense that the grip wears the rope down,

Sefety Devices - Strand Alemm - (Appendixz 22)

Situsted in the Power House pit, on the incoming rope, was a
device known as & "strend elam¥, Should there be a protruding wire
or broken strand on the rope, it would strike this device vhich then
mede an eleetricsl econtzct and reng an alerm in the Power House giving
the engine driver time $o slow down the engines and the ropeman time %o
examine the rope. Quite often, this alayw vias rung by pleces of rag
ete. which small boys used to delight in dangling down the slot until
they were caught by the rope.

Stop Bar

This is a bar some 3" dla. placed in the tunnel in such a
position that the rope passes on the opposite side of it to the grip.
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This bar is %o protect some special underground gear in the event
of a gripman falling to throw. the rope at some place where it is
indicated he should do so and is the lesser of two evils,

When a rope Ls cvercarried in this menner, it is kinked more
or less and can be cut in two = more or less damage being done to

the srip¢{ﬁppauau@p)

If only slightly kinked, no stoppage would cocur, the rope
merely being slowed up to enable %ha ropeman 1o view the damage, wﬁen
more severely dameged, stoppage may be anything up to an hour. If
a strand 1s cut out and bunches, stoppages may be up to 4 hours.

When a gripman falls to throw the rope or was late throwing
4%, he was supposed to notify Power House on the slarm signals, when
all would be on the alert for the damaged pilese to come into Power
House. This was not always done and cascs have ogcurred when the
first indication to Fower Heuya was the 5 strand plece coming in,
A bunched strand (appendix 19) if of any magniiude ususlly broke some
of the 0.1 yokes carrying the line pulleys snd always displaced the line
pulley drum etc. _

Alaxm Sigual

Signal boxes were placed zll round the road at seleeted places

and had inslde a dial with such notations as Stop rope, Start rope,
Run slow, Track blocked, Fire hose across track, grips broken and wedged,
send help etec. and a Pointer. A member of the trom crow went to the
box, set the pointer and depressed a trigger. This emt a signal to
Power House, which was recorded on s telegraphic tape and indicated the
message and also the etation from which 1%t was sent, For a stop
sl 1% was only neecessary to denress the trigger, without bothering
to set the pointer. { ~~=ri= 772 "7}, By means of a Pooket
Telephone from any of these signal boxes the Power House eould be
spoken to, There was a "Throw Rope! Mark in Gisborne Straet opposite
the Fire Brigade where the Collins Street rope had toc be thrown and
the auxilisry picked up. Ag this “Throw" Mark was avay from any
Junction crossing or Power House and was liable to be overlooked by the
iiipman & warning gonf was plaged in the tunnel, The grip moved a

icker" across the slot which operated a striker which struck the gong
thus warning the gripman to be on the alert.

Varieties of kinks and strande were endless and it 1s safe
to sey no two were cxaetly alike, nor was the method of dealing with
eny two exactly the same - hence the necessity of someone of experience
and authorify being quickly on the spot. The worst case is whon a
gtrand 1s bunched and the rope parts, VWhen this occurs, the facing end
flies back in the tunnel and as the trams are moving forward, loops form
round the first few grips. All these loops have to be freed from
round the grip end slack got up in the roasdway before anything can be
done towards pulling the ends together preparatory to splicing, The
difficulty will be appreciated when i1t 1s understood that thers is a
manhole only every 1/2 chain and the tunnel is not big enough for an
avérsge man %o crawl through,

There are various methods of dealing with bunched strands
etd. depending on the particular circumstances of the case - among
which are =

1. The bunched strand may be got up on road and cut off,
2. or teken to a pit and cut off there
3. The rope may be cut = bunch teken off - and rope spliced,

4. The rope may be cut at each end of bunch and a piece put in.
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Splice usually put in a new rope is approximately 80 f£t.long,
(appendix 24) and in a new rope it is most difficult even for
experienced men %o find the splice for a few days until the rope is
filled and some wear showing on-the wires, -

! To make a finished splice for traffic purposes takes seven
men about 2 hours,

The record time for a splice was 23 minutes, This time was
from gtop of englines to start of englnes, and included putting on
elamps, slackening tension, making splice, taking up tension and taking
off clamps. This occurred when it was found necessary to shorten a
rope during traffic hours, and as stated, the traffic was only held up
23 minutes. Plenty of men were availahie and were organised by the
late Mr, James Turnbull, who with W.R.P, supervised the work.

Very complete records are kept of every rope and are known
as rope hisgtories - these histories record all the events in the life
of the rope and are a tribute to the late Mr. J.W. Duncan (appendix 23).

Ropes were all made in Hngland, principal makers =
Bullivants, Smith, Whiteoross, Wright, Newall and Craddoock.

Auxiliary ropes were used in short lengths to pull cars round
some Junctions ete., Vhere there was rapid wear, these wore out
quickly, but the life of the main rope was considerably lengthened by
not having toc de this duty. Such places were - Junction of Brunswick
Btreet and Victoria Parade, Junction of Nicholson and Gertrude Streets,
and in Lonsdale Street between Russell and Swanston Streets. The
latter was interesting as this auxiliary was driven from a driver bolted
to Carlton terminal sheave and there was a tension weilght attached to
the auxiliary terminal sheave workiﬁ in a pit in Swanston Btreet.
gr::; coasted on the up track and only used the suxiliary on the down

rack,

To splice the cable - each end 1s unlaid for approximately
40 feet and hemp core cut off leaving about a foot. Every alternate
strand (3 in each end) is cut off leaving about 1 foot, The ends of
the rope are then married, that is, brought together so that a long
strand from one end of the rope is alongside g short strand from the
other end, and so on for all the strands. The ends of the rope are
then pulled together until the lay of each end of the rope matches. A
short strand from one end is then unlaid end the corresponding long end
1aid into the vacant space. This gtrand is run out to the end and the
two strands orossed, leaving about 4'6" ends. While this is being done,
another ropeman would be running out a strand in a similar mamner at the
other end of splice.

While these ends were being run out, they would be hammered
into place with copper mallets. The other four strands (2 each end)
would be run out, Similarly the second, each end, would be stopped and
erossed 9 feet in from the first one run out. The third strand would
probably be just run about 5 feet each end. Thils would leave a space
between 2nd and 3rd tucks and 4 and H5th tuck, This space is left for
running repairing strand into, if necessary, during the life of the rope
(appendix 24).

The ends referred to are then parcelled up with hessian to
make them larger in dia. but still less than dia, of hemp core, The
twist is taken out of the strand at point of crossing; strand flattened
and erossed and the end mn into the centre of the rope, the rope meantime
having been opened and hemp core cut, end pulled out between strands of
rope. As end of strand is run into centre of rope, original hemp core
is taken out with the result that the rope at this place has a steel
core., This is called a tuck and is done for each strand. . The
finished splice should be indistinguishable from the rest of the rope.
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At Rectangular Crossings, trsms on one route carried the
rope through, and on the other it was necessary for trems to throw
the rope and eross by momentum and to pick up the rope on the other
side, 8 rope would pass under a depression pulley to make
gerfain that it could not be struck by passing grips from the other
route, The rope would pass from this depression pulley on to en
elevating wheel which would elevate the rope so that it would zun
into tldu open grip %o allow the gripman to close his grip and
proceed.

There would be a "stop bar' (a bar some 3" in dlameter)
placed in the tumnel at some distance from the "Throw® mark to
protect the depression pulleys,

The rope passed on the opposite side of the bar to the grip
and should the gripnan fall to throw the rope, he would carry the
rope round the bar, which thus prevented it from being taken off the
depression pulley but caused more or less damage to the rope and gripn
In such cases it was helpful if the grip broke.

As mentioned in Track notes, theedlevating wheel was a
narrow wheel, one edge of wheel being mashined off level with edge of
rope and protected by a shield plate (appendix 10),

Points and slot tongue were operated automatically or by
hand according %o circumstanses., Automatic operation was effected
by the grips moving a *Kicker" situated in the slot which through a
sgstm of levers and cranks moved the points and slot tongue (appendix
16). 1In hand operation a lever at the side of the track was lifted
and this through a system of levers operated the points and slot
tongue. (Appendix 17),

The rope as already stated cqould be automatically picked up
but in a munmber of cases the operation of putting the rope in the
grip had to be performed by hand {(asppendix 18). A wire at the side
of the track was pulled up, this opersted through suitable levers a
cone pulley which 1ift¥ed the rope and threw it into the open grip.

The rope could also be thrown into the grip by means of s
hook, which all dummies carried for the purpose, this required
strength and knack on the part of the gripmen.

The tunnels of certain lines were subject to flooding in
heavy rain, and South Melbourne (City and Port Melbourne) lines were
affected by high tides and west winds. Under such conditions in
Queens Bridge Street and City Road the water would quite often be over
the rope and at times within a few inches of the roasdway. When this
occurred wvhich 1T did all too frequently, the road would have %o be
re-greased as soon as the water subsided.

There have been times when these conditions were added to by
heavy rain. A% such times water has been to within a foot of the
Power House floor at South Melbourne., All low lying pits and tunnels
would be flooded, drivers, tension wheels, 12' shesves, efte. would
ell be running in or under water with the result thet the engines ran
slow until the water could be pumped out, There were two pumps for
this purpose at South Melbourne Power House,

Some other pits were difficult or impossible to drain; these
were fitted with a opersted from an eccentric bolted on to the
angle or terminal sheave, the connecting rod being dropped over a pin
from the roadway, when 1t was negessary to pump out the pit, one such
pit was situated at Bay and Beach Streets, Port Melbourne.

At times when the stranded and bunched (appendix 19)
it would tear out mumbers of the cast iron yokes carrying the line
pulleys. Substantial wooden frames were kept at Power Houses to drop
into the tunnel to carry temporary pulleys until such time as the
yokes could be replaced.
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These yokes differed slightly from the originel ones, they
were made in two pleces bolted together and were not bolted to the main
tunnel yokes but had fork ends which dropped over the head of the yoke.
Ende of varying length were kept in stock to meet all circumstances.

28 GRIP.

A sketch of the grip is given in Appendix 25, There are
geveral interesting features about the grip.

The method of getting rid of the rope was ingenious. ‘The top
dle holder had a small extension each end which when the grip was
opened engaged with a small kicker lever which operated the cones which
threw the rope out of the grip. The top die holder continuing up the
kicker slid off these extensions and the cones fell back into place.
Thus when the gripmen threw down his lever to throw the rope, ihe grip
was ready to pick up the rope again without any further action by the

m‘&lo

In front and behind the grip attached to the check plate by
elips were what was known as protection pieces. These were of cast
steel and made slightly thicker than the check plates, in way of the
slot. 1In the event of Tight Slot these pleces would feel the pressure
£iraw aud AT caught in the slot allowed the grip still Yo be worked,

Quite often we were able to get a dummy out of Tight Slot by
taking a very firmm hold of the rope.

On the guadrant there are 18 notches to engage with the Pawl
of the grip, ahead of these notches was another called the safety
noteh, The p pawl had %o be in this notch when the tram was
stopped, as with the grip lever in this position there was ample room
t:{l thetrope to run freely through the grip dies without being able to
2 oudv,

The grip dies were adiustable by means of a sorew thread and
small wheel to cater for varying sizes of rope.

A safety device was the pawl latch which in case the pawl
handle, rod, or pins broke enabled the gripman to release the pawl by
pressing on the latch with his foot,

With a pressure of 60 1lbs. on handle of grip lever, grip
on lst. noteh exerted a preasure on rope of 2040 lbs,

on 9th L] L H L} # " 4560 #
on 13mi ] 4 L] # N 931.20 i

The grip dies were made of a soft iron and were dovetailed in
and very eas replaged when worn, in fact they were sometimes pulled

-ouf by the rope when a gripman was late throwing the rope. The

weight of the rope was carried on a sheave at each end of the grip when
running freely through the grip.

If in the event of a derailment or other accident, if the grip
broke not much ftrouble was caused as the ¢ram could be moved away and
then portion of grip in tunnel cearried by hooks %0 a grip hatch on a
suitable manhole, and lifted out, If the grip bent which was usually
the case, by derailing the dummy so that the grip could be moved in the
gslot, it was sometimes possible to reach a grip hatch and 1ift grip out.
Generally the grip had to be cut ocut, This was not so difficult as
i% sounds for we only had to take off the grip links and remove the
slide pin, cut the correct bolts and the grip would glip into the
tunnel, where it could be carried to a gripletch and teken out.
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