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Pover for operating the twelve Power Houses of the Melbourne
Ceble Tremway system was Steam, generated by Harine type Hultitubular
Bollers in ten Power House$and by Babcock and Wilcox Watertube bollers
in the other two, these being Richmond and 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 bollers were all bullt in Melbourne, each .
boller was approximately 7'0" dlameter x 15'0" long fitted with Fox's
corrugated furnaces, Working Pressure 100 1bs. ner squere inch, CGrate -
area 18 to 24 square feet, Heatling Surface 750 square feet and efficiency
from tests varied from 67% to 74%.

Steam was delivered to horizontal engines 24" x 48" at 60
R.P.M. built by Shenks & Co., Scotland end spproximately 800 I.H.P. at
Fitzroy, Nicholson Street and Toorak Power Houses, and to 20' x 40! at
72 to 80 R.P.M., .epproximately 560 I.H.P. at the others. The smsller
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 cvlindrical expansion valves on the back
of Msin Valve, Ports being diagonzl and the expansion veried elther by
hand or governor by turning the expansion valve.

Towards the close of the system owing to increasing load the
24" cylinders were replaced by ones of 25" diameter at MNicholson Street
and Fltzroy Power Houses. At Fitzroy and Brunswick Power Houses the
englnes were supplemented by a steam auxilizry engine which was connected
up for the evening Peak Loading.

At St. Kilda Road Power House as the loading grew, the engines
were supplemented first by a steam auxillary and later by an electric
motor which when St. Kl1lda Road closed down was installed at Nicholson
Street Power House. :

Stesm drive was discontinued at the Rathdown Street Power House
in October 1919, being replaced by Electric Motor. A smzall locomotive
type boiler was installed to supply steam for the small donkey engine for
reeling ropes etec. The englines for this station were .transferred to
Richmond Power House, 1920, and then formed the principal Power for this
station. The original engines at Richmeond were very noisy and caused
much vibration, being a geared drive, the- plant for Rathdown Street
belng lanilla Rope drive.

The engines in all cases exhaust into heaters ang thence to the
atmosphere. The top half of these heaters was filled with quartz, feeq
water entering at the top through a rose meets the exhsust steam enterin
under the quartz and heats the feed weter to epproximately 210 degrees
Fehrenheit. This hot feed water accounted in a large measure for the
excellent condltion of the bollers, .

Engines were in duplicate to ensure continuvity of Operationg
elther one as desired wes coupled by mezns of a erasnk pin and loose buéh
to an intermediate shaft on which was mounted vheels ebout 8t diameg
to trensmit the power by mesns of 7" circumference merilla ropes to é4§§ +
diameter wheels. These wheels were mounted on the shaft that carrieg %00‘
cable drivers (appendix 2). S 4 the

It is of interest that the first set of manilla drivi
ran for about 30 yvezrs owing to the wheels being large ang the ggq;°Pes
generous lines, S1lgn on

The csble drivers,originally 12'0" digmeter wvere iner
speed of the Trams was increased, to 14'0" to giv; a rope Seiggd 2
£ m.o.h, <% Spesd or
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\ The cable drivers (appendix 3) consisted of a east iron wheel
14'0" dlameter (in some cases .12'0" and 13'0") on rim of which were
aounted 2 sets of cast steel jaws. These V jaws, the V 1 in 4, were
Titted with wood bottoms and were in 12 to 14 sections round the wheel.

It was the practice to put a new rope into new steel Jaws, the

0ld set then being sent to the Repalr 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 and 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 snd replaced by a light idler.

The incoming cable went round the driver thence round the idler
thence along the rope race round the tension wheel snd out to the road
(appendix 4%. -

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

The shaft of this wheel was extended to carry a warping drum.
The undercarriage was mounted on four wheels and held in place by four
pawls which engsged with teeth on a rack extending on both sides of the
rope race for the length of the race, attached to the back of this under-
carriage was a 3 sheave block, a slmilar block at the end of the race, a
fall either menilla or wire was reeved through thesse blocks and used to
tighten up the tension when required. The top carriage was attached to
the tenslon bucket carrying the weights by four chains passing over
puileys mounted on the back of the undercarriage. This bucket moving
up and down 1in the race as the tension wheel moved to and fro. Two
long bolts fitted with volute springs were attached to the back of the tor
carriage and passed through eyes 1n the back of undercarriage to keep the
movement of top carriage within limits. When this movement became too
great the undercarrlage was pulled back in the following manner. The
front ends of the two carrisges were lashed together. The fall was then
out around the warping drum, referred to, englines slowed snd strain taken,
wedges on back pawls knocked out and tenslon pulled back as far as re-
guired. Pawls wedged and lashing taken off front ends of carriages,"
speed resumed and top carriage free to move again,

FUEL

In the latter years of cable operation Coke or Coke and breaze
was almost the only fuel used owilng to the fact that no other fuel could
economically compete with 1%, Coke in those dzys had a moisture content
of anything up to 30% and this figure was quite frequent. Arrangements
between the Company and later the Board ond the Gas Company ellowed us to
deduct from the bill all moisture over 8%.

Samples were teken from each bag delivered by Power Houge stafye
mixed and 1 1lb, semple secured from each load. This was placed in an ’
oven and dried and the l0ss measured in gralns, dividing this logg 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 Ga
Company. As stated all over 8% was deducted froa theaccounst, S

Fuel and water tests were carried out at frequent inte

alweys 1f .some fuel other than coke were offered. rvels ang
Indicator Cards for Ropes and ilachinery and Specisgl ¢

were also taken at frequent intervals. raffic

. Fuel and water tests were run for 1 week in which g
welghed all the fuel and water used. pecial men
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Indicabtor Cards were telken ot half-hourly neriods during .~
one acy (of 8 hours) and at ten minute intervals Guring Peak Periods.
The nunber of tramns on rope at these neriods wvere ascertained from
District Trafiic Superintendent. (Anoendix 5).

The Dbzsic fucl was coke ~nd breeze but the 4.T,0. Co. and
the Board have used every type of fuel cffering, including Tar, Wood,
2ll sorts of Coal, large and small, good and bad and Briquettes,
denending on the price. Any new fuel offering vas immediately
subjected to a test as described and a similar test run with coke and
breecze., If the price was right en order was ploced and the fuel
used just as long as the price renained favourable. It is 'safe to say
that the #.T.0. Co. knew more abouti the relative volues of zll fuels
both N.5.W. and Victorien than anyone.

Merely as an instance in MNovember 1933 we tested at South
lelbourne laitland CGoel (muts), Northern liei%,Coal (Slack) and Coke
2nd Breeze as supplied to us by Gas Co. The offers were:i-

lizitlond nuts 26/6 ton
Northern Hain Slack 25/- ton end
Coxe and Breeze 24/6 (average price peid by is to Gas Co.)

Cn %test we found that the costs of eveporating 1,000 galls.
cf S, &. A. wereil- : :

Coke end Bresze 13/5
Uaitlond C171/3
liortiern Main  14/4

ci in othzr words with Cose and Breeze a2t 24/6 Ton Haitland was worth
tc us 22/7 ton end Worthern liain 21/2 Ton.

In July, 1893, Tar wes offered to the L.T.C. for 5/-
per 10C gellons dGelivered. This was toc good 1o niss so kessrs,
Turnbull snd Danhn evolved a burner (apnendi:: 7) vinich after a few teeth-
ing troubles burnt successfully nearly 2,000,000 gellons of Tar. Tar
as o fuel vas burnt exclusively at Johnston Strset, Nicholson Street
anid Fitzroy Power Houses, and partly at South llelbourne Pover House
until December, 1900, vhen owing to its use for other purncses the price
e incresased and its use discontinued.

The Tar was delivered from the Ges woris end cmpiled into
tenks ot Pover Houses, pumped into an overiesd © it
h o o the furnesce.

ani. fitved vwith a
eating coil, 1t then gravitated tUnrough i
sted soverds the back

U

0 n 5 ;
Furnaces were lined with fire-~bricik ond oir odmi
1

of the furnece. No alfterations werc meade tc the Furnace fronts vhich
vere ne ususl onesgas fitted for coel or cole Turning.

In the 1920's, we were Iox » tine unable (o Gispose of 211
our Tar Cil, a by-product of our Ter distilletion nlani, so one of ihe
origingl Durnsvye was fitted up to 2 Bebecock ond Wilecox boiler 2%
Fitzrov Fover House and the tar oil Turnt cquite successfully,

Tihe Horse Power required for thie renes oand nechinery varied
with the different lines, a oir v line such s Eriney Rocd toiine
less Ghaci: o line with e number 5o vericd vwith %ine §Ope
ned ween in use, & nhev rode Tk U thon an 0ld one.

I T S = hi casqqn o v . -
I.4.P. for this »urposge will run Tron 1CC $o 190 I F.P
i g i gl L
the averspe veing about 175 I.H.P.
e I.H.P. n2r trem verie’ coneideradly vith venther
R - - S emrin b - d- T2 7 : . - .- . . . T
conciticng, being between L0 Yo 13 I.X.P, wor tren ineluling roseg mng
"a 8 3 iyt T . P T - . L e i NG
nechiniry and from 7 %0 @ L.H.2. cocliiing roves and uoehinery ena
! inery,




The instentaneous veriation of load on cea b‘e systen wvaries .
Tery considsrably. With the Stesm Engine and ilanille Rope drive °

thcse varlatlions were not noticed to any extent, the engine merely
slowing up nmomentarily. .

Towards tne close of cable operation the load on St.Kilda
Road became so great that an electric motor was installed to run
in conjunction rrith the steanm plant. This motor was run at first
os a self synchronising motor of ebsolutely consjant speed.

During Peak hours with the engine giving out say 580 I.H.P.
we frequently got readings on the metver of 700 h.p. or a total of
1230 h.p. ﬂeedless to .say the gearing would not stand up tc this.
The motor wos then worked as an ordinary induction motor, the slip
obtained by this means gave o nmuch smoother operation with no further
trouble from the gearing.

PERIANTHT WAY.

The Permanent Wey of Cable SySuVm consisted of 8PPTOx imately

46.3 route miles of track. Grooved rails of weight 5/, 67 or 87 1b.
per yord, depth respectively 59, 53", 63". The 37 ib. rails were
iaid in St.Xilda Bsplenade only; Lhe 87 1b. rails laid in Port
lfelbourne ani u:*v, not 1nc1udwng karket, and Swenston Strests, the

bolonce of the track being 67 1b. reil. Gauge of track, 4'83" and
tracks 9'CH" centres. The rails were laid on 6 of concrete =nd the
tunnel constructed of concrete, was 18" inside at videst part and
21554 deep from roadway to invert of tunnel. '

Bnbeldded in the concrete forming the thnCW ¥
mede of 'T! head rail suitably bent, waicl: corried the
form the slot for the grip ond, salso, at half cheain ¢AE
iron yokxes vo carry the line pulleys and drums for suo»
ceole, (Apoendix 5), .

re yokes

lot bearis ©o
rvals, the cast
orting th

vie
s
c

Hanholes were set at every helf chain ©tc allov attention
to be given to the pulleys ond drune '

Grip Hatches, which were of cast iron, were placed at suitable.
to e2llow grips to be put in or renoved from the ftunnel.

16}
‘-’-
ot
(0]
w

The construction was such that the rope ran 1" off centre
tc the tunnel at a depth of 2'13 Y from the roadwey.

The slot beams were bolted to the yozes to give a %M slo%;
roils just lay on the concrete beld and tie rods were inserted betreen
siot and rail, and between rails in the clearway. Pavement weas wood
blocks thfoqghoau, sone 2C, 500,000 (tventy million, five hundred
thcuaala) bloecks in 21l being required.

Curves on the system wer:» ercs of a circle, there being no

trensition, .

Shunting ot termini wos arianced In verious wors, Qp)o‘ding
on g:adp of road, Where grede vos 2ita~; LT wes unnecessary for
[ite ::1pm*v to lesve his ﬂummy or T c ar. L other
torninil the duirn:y weuld Tly qrovrq " *Vk up rove ond sei
clot toncue, the points boing oners and come back on
cther track, car pushed tinroush aL~ 4 back on to cor,

Tonere v2re variouas n”rnngemeuts. <wuite often tThe re "Oqu
he o cor shunt as well es & dw ghunt, o
Ll i

As ~on insteaince 9f she spfed ~ithJc;ich trgms could/be shunteq
we put througnh 10 trams in 6 nlnuUes, tnes 1e one tran in 35 secongds
on the occesion of the visit of uhe Prince of Jeles on 25/5/19p0 ot
e shunt in 6t.¥ilds Rosd neer Burns Stotue (Sturt Street),
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% tois shunt the cumny shunt vias facing and the car shunt trailing. .
Dunmy flew through the durmay shunt, hend pick up used to put rope .
in gTWO on 'dovn! track and points operated Dy rubber insert and the
slot tongue . onerated by grip by means of a xicker across the slot.
Car, wos pus shed through the car shunt and coupled to dunuy vhich had
nealnile noved forward to a sulteble nosition. Dumay points and
slot tongue on 'upn! track were locied set for the curve, Waen not
in vse this shunt was, of course,-Tocked for the straight track. Plenty
of nen were availeble and no waiting for cars so . thaet tram crew did
not have to leave the Jumiay or car at Lm.aA‘?wr.wa’M and Slor
TomGE 1Heee WIRH2s (Nud

It was the usual practice to have them set for the curve and
clter for the straight track. :

Conductors on both routes had to leave their Pframs and éo
sommething, the one on the Su;ulghu track to shift the points and the
one going round the curve, to pick up rope vwhich gripmen would
previously have tiwrown. ihen eisher falled we viould get demage %o
the rope.

The slot had to be mainteined at 7/3%. We were greatly
trounled in some nleces DJ tight elot, thet is, the wood o‘ochu would
squeeze the troci until the slot 1:5 tce narrow for the grip to pass.
In some cases grips would be caught in ond traffic held up
until the pres Shf could be relvexc

Generally by keenihg a close eye cn 1u cnd anowing the
Genger soots we were able to S g in Time to prevent
c

White mardle blocks let inte the roaduay for an eguel width
50 right and left ol tre slot indiceted thet corialn “;1nbu must be
i T of the dumay reochied them, as

The instant when the fron

Tello H
Thiree rovs N thiow rope
Tvo i cee pilck up rope
Cne OV coe STOP
One row follocired
DY thirse rovs oo STOon and Tthen throw rone

One row follcwed

Dy Two rous ses stoo ond picit un rode

Three rowe Ffollowed

Dy e diogonn1 row ... throw rone &nd close giip at once.

In the vicinity of junctions etec. narhle Hloczs 1o nighb or
left of the slot only, indicated that they referred cnly to the tron
tekin, the right or lelt trock.

Tae reoils in oo cable systen Z:.. > Low tine, some oF the

“a1l: being s3ill in the road 7l clese, One sueh

Riecnhmond suburban section. iz seetion had
, thot is, lled the grocve CuT 40TM and vhen
£ ocd in Jenuory 1807 eNF ingheneas

> ; softhot ".7'_’:_“...:. Tominling on the
m othie vwheoals o 1oL ;-’-1..1.".'3116 -
e veer on %

. b
- i e T~ VIV s e T Y - s
Du Saw 24 CVue -~ MEiel 200 VLD, Licanten Lo Carmy cC
W <
W T B - 1 ] actoit 1]
Stvondord cor 49 artG Lieenied to carpy =
- r S .
Id
. . o0 U U TO1h I
-t TRE] R s -
Bogie cox 23 Y ~--02N8ed UG carey 44
Rl 40
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The tracks were top-3resced with distilled tar ecch yea
the tor pelng distilled by the Compeny and later by the Board, fron -
sude Tar oumoed fron the Gas Works ©To distilling plant swuuwted in’
Flindors Street Iutension adjecent to Ges Woris.  Average results for
1915-1916, 19151917 wvere: :

Boiled tar, ner sq.yd. of double treck ... 0,195 Galls
Sand per cheain " . f ee. 0.45 cubd, Yds.
ilan hours ver chain e t ees 435 hours.

Switches end metes were mede of cast steel and weilghed with

Tis: plates op»r 31mutc“y 3 cut. 3 gre. cach and all were standard ot
eitier 76 £t. or 90 ft. radius,. Criginally in places vhere the rope
ves outometically plCmeR up o deviction was put in the track to enable
the grin to pass the vheel elevating the rove. These deviations vere
21l teken out and straight rgils phu thﬁou:h, e spnecial na*row
clevating wheel (Q?Denul 1C) put in and the slot slightly sprung.

This crrangement was just es effective and greavly reduced wear on ra ails
and slot at this point.

CABLES,

'QBen Geble Lrauway ves first opened in 1885, ropes were of
3-5/84 circum. and 11" ley end consisied of 7, 15, or 1§ wires each.
The 19 strand ropes were mnae by Roebling, U.S.A., cf ordinary
consiruction, all other makes were Langs ley mode in dAnglend.

Cver the yeers,vnd_owing o incres in Traffic, the size of
the ropes was increased tntil 1t beceone qtihfﬁid ¢ 4V full
circunference, 10V lay (Lengs lay) 7 wire OORSthCulOu. Just befor
St.¥ildn Rocd Power House was closed, roves of 4-1/4" circumference and
15 wire conciruction were helng used in “he eity section, but vere not

in operstion long enough to getrrmine vhethsr they were &n
inprovement on the 7 1 :irc construction,

Rones were made froa vhat wos xnevn os "Snecipl Acid
Steell of highest quality procurable, having o large adnmixture of best
Svedish meterial, The construction — 6 strands of 7 wires over a
aedlun nard 1aid un manillia core. The strands of the rove were of

o} Y
srence, "—3/9“ lay, 6 vires of ,142¥ die. over e sof
dia.~rope core of manilla, usuclly about 2 circum.
ote
L

ron core L ]
- of rope epproximately 2.6 lbs. per fi.

and 24 lay

The lengths of ropes varied from 17,000 £t. to 30 OOO ft.-
the lebtter veighing epsrozximately 35 tons. Bresking strain 66 %o
68 tons per sql.in. Ve found from exg rience that if ve ot a rope of
from 05 — Of tons, ve got a vetter rooe for our purdoses, than one
from 69 - 7C tons brealiing stress. It vos cooerently diflicult for
meiers o eep down the tensile strengta and Uil meintain the
guollty of the wire.

Al wireg in the ropowere e;t;ef brezed or welded, so
thet she wire was in one continuous oiece for tie lengunr of bge rone.

A rope wes unlceded from e £aip, o : hond, end
cciled cnr to poirs of lorwvies, up S ooniive woing e I2¥Y in soume
CEEGS. T..c role wes vhen caried vo rover HouLs oid 2 cciled Govn
in oo brouvgn or veoled un ready for ;' i

Tc put & rewe in the rood clinz Leoflfic 1c over ond encineg
stonsed the tnsion is eesed to e Colres Juct surlficlient o leen Poaé
on gaeaves o~nd pulleys, them clompBe wUoen, The rooé is %then cug
and new rone “OJ’nl“ goliced to old »oue, the other end of 07& rone i
ps;'cécv to & veel Operated by a sucll Jonley engine, clanps fakon af
~nd Pover House enjines run slowly, 2ulling new rcpe into the p&«u >
eainet o breke, the incoling end of cid »ope beiny icaled Un 07 th
GONIey ongine.
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Vin new: 1 1 . ‘*‘&
nen new rodne is 2ll in rocd outgolny clamp is out on rope ad

ﬂclegp pu@ on, ends are spliced, tenslon taien up and cl.nl
T and roed inspected To see that new rove is on 21) pulleys and

Come o

ﬂgLThe weizint AM tension bucket veries from 2 %o 5 tons accord
to conditions of norficuler road and ~en¢*& of recpe.

| Sd
o0
d

seed of ropes, originelly about 8 m.n.h. increcesed over the
Jears till nearly 211 verc elther 1s=1/2 or 13-1/2 n.o.h. Tvwo
sections only rchwin"l at 11 = h

.\ : ) - o \ L)
Rope ig.carried 1n the tuncels on vpullers set every helf
chrin, and oaround c irves either on nulleys or drums avout 2 . dlia. set
round the eurve, or »y neans of a 1210 d‘q. sheave suitebly

. 2
iate} is an owlong figure on & blackboard (appendlx 21) in a
1e position in Pewer House marked off into the io. of revs. it
Tezes splice In the rooe to make a complete circult, this splice is

=8 ilo. 1 splice, Gthis figure vipsually bacomes a drawing of the
1“c>'~e, as cevery defect, broien wires, strandg, solice, kink or weak place,
ig naried tThereon &s €0 many revs. lrom Ho. 1 splicz, Te ?oaenan can,
py this means, tell when any of these places will come into the Power
House and ect accordingly.

T
i

.J.|_l c-l' (0

e

ihen o new rone was ruh into the road, it was filled with a
'“osit*on novm as "Rope W111in0“ to keen the water out and when the

fOJe g filled (after about 3 weehu), it is vegularly lubricoted with
“0‘ il onec2 or twuice per day, occasionelly more often. Rope Ffilling

liguid encugh to run into ine 1n“oruouu spaces between the
set cnd vhen set renain plaostic enovgh, so thaet it will

e
stronis, [ ACHY
nct cracik and foll OwL vhen the rope is being bent round curves ete.,
it must oe weter;roof and of & lubricating nature. Keoning the water
out of a rooe is en important factor on its life.

The rope filling consisted of & mixture of Stockholu Tar
Sludge 0il and 01 mbage epnrrox. 3t &1 1/2. Tae mizture was boiled in
a copper by Power Hovue gsteff and & )1ieu to the rowe wc;n. A
corntziner et floor level fitted wﬁt“ cock and pipe leading down GO out—
coing rope held the Yfiller! and fillling wes Hermitted o unwcﬁle on to
the outgoing rope 3 or 4 times a dey till rope vas filled.  Rede oil
oS thon'applied when reguired, encre lly once or twice deily.

ey

The practice as to use new rowes in city and importont
cectione andé then tak ke Laem out berore therwere worn out ond nut them
in suburban and less important secvlions; unls resulted in & longer
cversge life ond less rigkh of stopooges due To 1ole uroutble,

Two Tactol
ering, ond Curves.
crevn, ond Curves
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tie senge trhot oh

A Ty e P —~
DO T Jviged -
A~
- . y el &
o - - - . s
. os VO Y3 et .
- :.\. = RN '(. -L 1e
A e en AT 2t
S C.ioToien
el fall > -
’d 3 > E\le [
=Y eaiag
a3 4
IRRA qo
Wity ui Mo [fe)
- -3
Ty o
1 Ioag

: T4, - ] N o ey on
Mat e 4o o bor cowe 50 Gl sleced ir T e tunnel in guen .
L osugh g
5 4 ~ Amly mde et . [a s ot o5 - o N
sosition thot the repe passes ot TG CLLCHELYE ¥AIe OF 3t Lo 4ia o,
- e,



2
o o

Mhis b&? ig %o >fobncb som Decial upweygrOLﬁu cear in the event .
¢f & guipnon Talliny to uafoh the rore at s nlace vhere it is '
indiccted e showld do so and i < i

l

8 Toe lesser o to evils,

When & Tope 1is overcarried in th
ss «nd can be. cat in tvwo - more or le
i

(ﬂppam Qw, 20)

If only Sll”’uly kinked, no stovpage would occur, the rope
nerely being sloved up To enable tke roperian to view the damage, when
nore severely uemagea stoppege may e anwuhln' u» to an hour. If
a strand is cut out and bunches, stoppoges may be up o 4 hours.

s me er, it is kinked nmore
ot q e being done %o

When e gripman falls to throw the rope or vwas late throwing .
it, e wes SUDDOSE d tQ‘ notify Power House on the alarm signels, vhen

e

ell would bs on the alert for the dameged piece tTo come into Power
HTouse. This was not o17uys done and cases have occurred vhen the
Firct indication to Power House wes the 5 strand piece conming in,
L bunched strend (enoendix 19) if of any negnitude usuzlly broke some
of the C.1 yokes carrying the line pulleys and ﬂ‘ﬂﬂJs displaced the line
sulley drun etc.
Alera Signal .

Signel boxes were placed a2ll round the road at selected plcces
ond hol insid

e o 4isl with such notations as Stop rope, Start rope,

: ; c ed, Fire hose acrcss ufac’, grins broxen and-vedged,
send helv etc., and a Pointer. A neciuber of the tram crew went to the
bo:, set the neointer and depressed a trigger. This sent a signel to
Perer Ho ouse, vaich wes recorded on o telegranhic tepe and indicated the
nessage and also the station from vlilch it wes sent. For a stop
si.nal it wveos only nece sofy to denress the triguer, without bothering
to set the pointer, .- -oniix 3 0 .). By necns of g Pocket
Tslephone from any of taese signal boxes the Power House could be
spcken to. There was 2 “”hrow Rope! iiark in Gishorne Street opnosit
the F; e Brigade vhere the Collins Streset rone had to be throvn and

tm

..)

tine eumiliecry piczed up. As this "Throw! lari wes awey from any
dunculon crossing or Power House and wes licble to be ovarlooked by the
19 N

gripmon e warning gong wes placed in the tunnel, The grip moved a
"Kicker! across the WCu vhich .operated a striier vhich struck the gong

Thus warning the grioman to be on the alert.

Varieties of kinks and strands were endless and it is safe
to say no two were exectly alzhe, nor was the method of dealing with
eny %two exactly the same — hence the necessity of someone of experience
and cuthority being qu1ccly on the spot. The worst case is when 2
strend is bunched and the rope parus. When tals occurs, the facing end
flies back in the tunnel and as the trams are moving iszhfd loons form

L
L
2

round the first few grips. A1l these loops iove to Dbe eed from
round the grip and slock zot up in the “O”“Tﬁ" oefore ¢“V*41pn can be
dene towerds pulling the ends bowethﬁn creparatery o ,97'01n The

2ifficulty will be eppreciated xhen it is unaersvood that bﬂenn ic a
meniiole only every 1/2 chzin and the tunnel ic not big enough for an
sverage man to crewl Througii.

Tnere are various methods of cdeoling =

ebc. depending on the ocrtlou*vr cirewastances o
1 3 oG -

i bunched strands
the case - apong

l-b l,. o

] L S - = ~ i ~ s~ ~ A P e R .o de

l. The bunched ctrand ney be et un on rcad end cug off,
= s do 3 4 P date e

2 or telzan to o vit and cut cfi trere

% The rowe meay ne cut — buneh taizen off - ond rone snpliced

4. The rope ray be cut atv each end of bunch and o nicce PUt ip
= L]
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Splice usuelly pubt i a new

B ug 3 rope 1is gz .roxiuately 8C ft.lone-
(appendix 24, ond in e new rope it is most diffi ult 2ven éo ak
experienced men to find the splice for a few Leys until the rope 1is
7illed and some wear showing on the wires, T

m - o D3N8 - s s
10 mexRe o finished splice for traffic purposes

de 1
akes seven
uen about 2 hours,

The reccord time for a splice vios 2; minutes. This tine was
froa stop of engines to start of engines, and included putting on
clamps, slackening tension, mﬂwlng solice, Taking up tension and taking
off clenmvps. Tnis occurred when it wos found necessary to shorten a
rope during traffic hours, and as stated, the traffic was only held up
23 ninutes. Plenty of men were available and were organised by the
late Lir,. Jomes Turno 111, vho with W.R.P. supervised thce wvork.

Very complete records are kept of every rope and are known
as rope histories — these histories record all the events in the life
of the rooe znd are a tribute Lo the late lMr. J.W. Duncan (eppendix 23).

Ropes vere 2ll mede in Tngland, orincipel nekers -

Bullivants, Smith, Whiltecross, VWright, Hewall and Cracdiock,
Aurtll Ty ropes vere used in short 1e gths to nul
some junctions etc. Winere there was repid wear, these
cuickﬁ", but th 1life of the mein rope was considsrably length ;ened by
nos : aving to do this duty. uch pleces were — Junciion of Brunswick
Street aznd Victoria Parsde, Junction of Hicholson and Gertrude Streets,
rnd in Lonsdale Street between Russell ond Swanston Stirests. The
Tetter vaes interesting as this auxiliary was driven frow & driver bolted
to Corliton Lermainal sneave and there was o tension weight atteched to

kS

;.L

The oun_lio“" terainal sheave working in a pit in Swanston Street.

Y

Troas coasted on the up track and only used the suxiliery on the down

To splice the cable - cach end i1s unlnid Tor apdroximately

40 feet and hemp core cut off leaving about z foot. dvery elternate
strend (3 in each end) is cut off le aving ebout 1 Toot. “he ends of

the rope sre then merried, that is, brought tegether sc that e long
strand from one end of the rope is elongside a short sitrand fromz the

Ou”““ end, and so on for all the strends. The ends of the rone ore

hen pul‘ed together until the lay of each end of the rope na tches. A
short strand from one end is then unleid end the correspona:nc long end
12id into the vacant space. This strandé is zun out to the end and the
two strands crossed, leeving sbout 4'6" ends. hile this is beiny done

snother -ropeman would be running out & strand in a sinilar msmer at the
octher end of snlice.

While %hese ends were peing run cut, They vwould be henmerei
into plezce vwith copper mellets. The other four sirends (2 each end)
would be un out, Similerly tn ‘SPCOL_, cach end, would e stooped ang
crossed 9 feet in from the Iifst cne run cut. The third strend would
propebly be just run epbout 5 feet eachh eri. Thic would leave 2 snaoce
netyeen 2nd ond /;5 tucxzs end 4 and S5ta tuca. Ihls svace is lefy fop
ronning repairing strand inte, if necesscry, duriny the life of the rone
(comendiz 24) .

The ondg refsrreld 1o & b heszicn 4o
mese then lorgar in dis, but gul hemn core, The
swist is token out of The strond strend flathened

s e Sty K © - -
ani crossed cnd thac enimn into the Done erntine
meving been ovenad ~nd Iemd cord Ly eop R or
ro:e, As end of gtreni ic run 1m : 7 oo P1e4nnl Tems
s ,.,- Lﬂ“..- ~ oy e PO, J-",‘,.‘ .,,n,_,..‘*! N JG"'._(‘ < : e . R . c...-.‘”\ u COP‘;
Lo Casen OUul Viieir LIl JChliiwu Lich : ([ ligs i-ms 2 St(ir\"[
corg., This isg celled o fuca oaX SPond,  The
finisied splice s.ouls be indlistll ot of in

c J.,OIDG .
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UNIDERGROUND

‘J-JA Ly

The rope wes 1ed fromn,
round a series of cost
yere housed in lorge 3its, alp Ak iopie
s11 could e reached
funrels,

, The rone went round
pulleys and drums (aprendix 11A)
the grip being
This bar
a ‘-.1eight that

the beoex guald or
the

grip bore on tnie ongle

distance from the road eguel o
Erin.

Later, in many cases
rope taxen round e 12!
th: © the ropec left

a subuoy to the shea

This greatly increased

The tTroms in such cases
nevin

and
ron sheaveo 121

Trom the roxe

nrevented fron strizing
vas an angle iron set round

these curve

the life

UO 4.7 'q ~(.A -v L’r\e fope b“"oore Gn ‘Je

returned

w.ue’ly 6t deep,

set at intervals

the
ton dle holder,

curve under
as

the Power House
;n diameter.

These shesaves
under the track,

House by me@Ps of passages or

the curves by meons of a series of

round the curve

FEWN

the case may be,

ne cvrve pulleys vere setv at a

the ¢&is

ance of

T the rc

went 5 und
ring

rove vhen carried in

The curve
Te

pulleys were removed and the.
cherve housed in a pit under the roed set so
t coch end of curve at the tangent, being

carried in

NDES.

by momen*um,

P oy sutomatically) after leaving the curve.
On up grades, or wasre yralfiic was aeavy, T for eny reason
rosiig cOuld not go round by momentuun, the curve pulleys wers retalned.

Curve pulleye were set with the throat i same distance from
ood cs the onenins of the grip, i.e. 17%".  In the streight track
s voobe Ten ob o Gistence of 21N from the rosd. Mo bridge this
. Ep aroms reploced pulleys ab the tengent ond one or two following.
Tn olaces vhere o grin nhad '$ cross Lhe rope ents3ring or lsaving a
curve ~nd there was eny likelihood of the rope rlising, a.con*cpl drun
(zooendiz 12) wes placed, this encured tnet the rove vis Ledt below
tihe bobitom of the Frin.

e hed designs
7 s F
17 were in genecral use iie
e, soecific purpose and rerely u

Por 32 different
balance 153

-

neir

e~

°>e01el
sed.,

A "Crown' pulley 2'6" dilamster opn e
name implies, used on the orown of a helb to taxe
of rope et such a position (eppendix 206)

A% Teriini the rone went round o L2 f4, ¢
s% in%o aliznment with the slot (9'0'crs, ) ~ 6!
nsed to deflect the rone, '

drums,pulleys ete, of these
pal‘eys or drums for

2“ salndlp ves, as its

the added weight

To bring
sieave veag

=% ’ et % "-"ﬁ .'- - )
vs vere of cast Suee;: U~e L'fd“r tne bettor
2 - P . ? \.':’
(RIS U-:LﬁO:..UQ - OI‘\.-..:. ‘ZFQ e 3 c\-)i’lr;\-]
- ) R ohd P SDLY
niccesg were L’e O' ne Awnye 2 4..e
- e} N = Aals
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T oL bols -« SDINdle vith
ed vwith set bolus 0 cet to b 1t
TN L g
ce on tThe spindle CLOn L 8
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In »leces w308 TVO QODREE IV SU0nal and 4 e
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ses,
The lins pullers vere corrier’ TT crot ion ,o=oo (
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- T »-'-~.~ . skl s e OV [2Xs! - . . - T=nlyn
Tie line Aiuir weore carrled OF €8¢ 10N Drochegs ,n.tp, to i Slirin,

’ I “O1 es Comave o SN - AR : R RPN
ronee. Thc weeardings for v€s€ LD rnd wullerys woin uﬂ“(qbuc Lain
. . R S A PRRON 2 4 - el A LASYC T
s oon Dleer siin,ed into o 1ipnt cost lion rvenge L P
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curve and pick it

these by means of a rubbing bar.
the slot at such
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‘ B A% Rectengular Crossings, trems on one rouie carried the
sope trough, ond on the other it vwes nscescary for trams to throw -
ugi rope end cross by mowenturl and to vick up the rone on the other
SLM?, this rope would pass undar a depression pulley to make

= 3ade 8 4-

ertain Tthat it could not be struck by passing grins from the other

1z,

route. The .rope would pass from this depres?ion pulley on ©to an
elevating vaeel viich would elevate the repe so that it would run
into the open grip to allow the gripman to close his grip and
aroceel.

There vould be a Ystop ber' (a bar some 3' in diaueter
pleced in the tunnel at some distence Irom th mhrow! nerk %o
protect the depression pulleys.

The rope passed on the opsosite side of the bar To the grip
oand should the gripman fall to throw the rope, he would carry the
rope round the ber, which thus prevented i1t from beiny taken off the
devression pulley but coused more or less damege to thie rope and grin
In such cases it was helpful if the grip bro:e.

As mentioned in Treck notes, theeleveting wheel was a
nerrow wheel, one edge of vheel being mochined off level with edge of
rope ond orotected by & shield plate (eopendix 10).

Points and slot tongue vwere operated cutomaticelly or by
hend according to circumstances. Autonatic overation wes effected
7 the grips moving a WKicker! situated in the slot wihiich through a
Ystom of levars aond cronks moved the noints and slot tongue (enzendizx
In heond overation a lever et the side of the treck was lifted
né this through a systsn of levers oparated the points and slot
ongue. (Appendix 17).

ck (0 o
G\
\./0’_)
L]

The vove as already stated could be sutonetically pi
number of cases the operation of putiing the rope in

but in & X

grip had to be performed by hend (eopendix 13). A wire at the side
0 the %track was pulled up, this opsrated through suitable levers o
cone pulley wnich lifted the rope and threw it into thie oven grin.

The rone could olso be thrown into the grit by neans of a
hook, vhich all dummies carried for tl.e purpose, this required
strength and knack on the pert of the gripmen.

The tunnels of certain lines were subject o flooding in
eavy rain, ané South ielbourne (City end Port lielbourne) lines were
affected by high tides and west winds. Unézr such conditions in
Queens Bridge Street and City Road the water would cuite cften be over
the rope and et times within a few inches of the roadvay.  ¥ien this
courred whick it @ii 21l too frequently, the roesd would have to be
re-grecsed as soon as the valter subsided.

n

There have been times vhen trese condiitione vere added to by

heavy rain. At guch times vebter has Deciy ¢ witliin & foot of the J

Power House floor at South llelbourne,  ALL low lying »its and {tunnels

would be Tiocoded, Arivers, tensicn wneols, 12V sh etc. vould
L

e
b
= - .a K - vy e 3 M P, - - - .
~anning in or under water with e result thet the enei:

all ve < engines ra

: : ; - 3 n - o - shgin m
clor unsil the veber could be pumped cut.  Toare vere $wo nuuds fo;

shis purpose at South lielbourne Povier House, T

Sone otlicr nits were GLII

4 io
— -t . e
1 N - TR i e e T ) SR nerated 210 .4 . 1
oo Tithed with o nuus operatvet Ll 2oited on to the
i - - - uhe
nle i shcove, diie connec £ Aronaed o
B e — - b i il ) 20, 0\-”‘?1" a _‘).:.
10 vaen ¢ vaegs nec:2o S the ns s in
g ~de TDeer 7 Reaacthh 3 oo bbb, Ohe su on
5 VIR N g sBeallt o elhnipre e
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At %imes vhen the rone strrnded tnd buncied (o) sendi- 10
14 ould tear cut muihars of the cost iron yoles carpw{ﬁf”lﬁ‘“jjz)
sulleys. Substonticd wooden fraaes were kent ot Pcwé?"%ojrf ~ihe
i the tuntel to cevsv temporary mLlers uNtil such tide g aeo ~TOP
~-giies could be weplaced. T e ene
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roconed over

teh of the grip is given in Apoendix 25.
ng features about the orin.
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