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HaULA.GE ·POWER 
Grade. 
1 in 80 
'l in 40 
1 in 60 
1 in 70 
1 in 7£j 

1 in 100 
1 in 150 

(excJu~ive of engiue and tender). 
'l'ons. Spe.ed per hour. 

220 8 miles 
::J50 10' " 
525 10 " 
600 10 " 
615 12 " 
700 15 " 
750 18 " 

When it is remembered that t,h.e eJ.eyations attained. on 
the Main l ines of these Railways, are, on the . North 4,470 
feet; Sou th, 2,360 feet; and West, 3,660 f~ above the sea 
leval, and betwOOIl Sydney and each terniinus, the loads h ave 

l{) De lifted through a.ccumula.t.ed vertical heights of 12,666 
faat, 9,470 feet, and 9,627 feet ~m.vely, a.rud in addit·ion 
to this frequent reverse curves of 8 and 12 chains radius 
are met. with, it will be readily und erstood tha.t engines of 

great pmver are required ~ be capable of performing this class 
of work in a satisfactory manner . 

"s" CLASS R EA VY SU BURBAN ' PASSENGER 
ENGINES. 

Owing to the hea,vy passenger traffic that had to be 

carr ied over the :suburbau lin~, during the busy hours of the 
m orning. and eveping, haVing .increaood in 1900 to such an 

extent, and it not being possible to run m ore tra.ins, or in­
orease the length of those hauled, to over oome the diffi culty, 

and deal with the va.st number of p a.ssengers required to be 
t.ransported at certain hours of the day, t he R ailway Com­

missioners decided .to inkoduoo a new type o<f engine capable 

of hauling at least 25 per ~nt. more load tha.!1 t hat t aken by 

t he heaviest suburban engine then in use. 
These engines -possess the features ' of both power and 

s.p ood at start.ing; so that a more &ped,itious system of 
working, and heavier loads may be hauloo. t han p reviously. 

They were. supplied by Measr&. Beyer, P eacock OG C{)" 
Manch€Ster, from designs -and specifications prepared at the 
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Locom~tive . Offioe~ ' in Sydney, a.nd are of the six-wheel 
coupled' t ype, with a four-wheel bogie at ea.ch end, of t he 
arran gement known ·as the side t ank engine. 

The boilere, .though sm all er , aIle of the same type, con­
struoted in a similar manner, and vf the same class of ma­
teTials . ru> t hose for the P class passenger, and the "T" cla.ss 
heavy gooos' 18([Lgines. The t a.nks rure a,rran~ at t he sides 
a{ the engin e with a gangway at ea.ch side for access to the 

enginemen 's ' platform, and a coal bunker at th~ .h ind end . 
These en gines are thoroughly equipped witili t he W eeting­

house Aut omatic brake and hand-brake gear, and there are 
35 now in !:IeXVice, the first of which was introduce.d in 1902. 
(See Photo P rin t.) 

The P , T, and S classes are a.r ranged with ou ide cylin­
ders with trua steam chests and ports placed between the 
frames. Thirty-five of the T class only were equIpped with 
cylindrica.l p iston valves, the others being fitted with bal-

. anced slide valves, all of whi-oh a,re operated by Allen 's 

straight link !Dotion, and controlled by screw reversing gear. 
Cont inuing the rebuilds, 6 Goods' t.,e.pder t' ngmcs L,f A 

class h ave also been de-aIt with, r e-designed, conv-:>rted inti> 
side tank engines, and fi tted with Belpaine boilers, fOll'the pur­

.p~ Q.f hauling minell"al trains, and were pla.oed. in traffic 
during 1902 and 1903. 

Dur ing 1904 si~ passenger too8lIlder ~nginc j . kLO WlI as the 
ol~ 23 Class, were remodelled, and h ad applied to them four 
wheel bogies in plaoo of a single axle Biasel t ruck at the lead­
ing end. They are aIsa fitted with Belpaire boilers, and it 
is apti.c,ipated t hat ooven more of t hese e,ngines will be 
placed in service by July this yea.r. 

A number of other types of engines haw aJso been re­
construct ed' on m Wei modern lines, by the applicat ion of 1l1lrger 
a.nd heavier boilers of th e Belpaire t ype, r aising t he centre 
of boiler, and ooveraI other changes in d-etails of construction 
to meet the necessa.ry requirewents. 



/ 

.PRESIDE NT'S ADDRESS. 15 

As these arrangemen ts provide for more he!ahng surface, 
giVJe greater a.dhesiVJe weight, and permit in most cases of 
hIgher boiler pressures being aarTied, it will b e. seen that . 
h eavier loads can be hauled,- and they have now been ren­

dered mare useful and serviceable engines. 

Some classes have boon relegated to country districts for 

t,he purposes of operating p iOilloor lines, and at the present 
time w~k is in hand for t.Ire conSitruction of Belpaire boilers 

to he fitted in the near fut ure to some of thJe. en.gin€t3 
that were imporrted in 1891. 

From this i t. wil l be seen tha.t wh ile the moot modern 
engines take the fi rst place, a ooa:tain, amount of attention 

has been devoted to others by having them .. brought up to da.t.e 

as far as it has been possible to do 810. 

From the 1st J anuary, 1880, to the end of December, 
1904, 574 new engines were introduced, and 172 altered or 

reconstr uoted, and all new engines put. in service "in <le 1890 

h ave been designed under the supervision or t.lw Chief 

Mechanical Engineer to the Railway Crunmissiopers . 
A t the end of 1904 the re were in Service the following;-

Hegular. D uplicate. Total. 
Goods tender engines ~ 15 32 807 

P assenger tender engines ... 
PaBs~nger and goods tan k engines 

220 
132 

627 

7 
15 

54 

227 
147 

681 

as shown on Table II. appended, which practicaIly represents 

the d ifferent t .ypes avail·ahle, and inc1i{!a~ to sOtIIle ex tent the 

general a;dvancement that has been made. These ooginoo 

are now used in operating 3,280i miles of railwa.y, and the 
lines now open for traffic are;-

920 miles on the N ort.her·n Section.. 
11.90 miles on t he Southern Section. 

l 074i miles on the W estern Section. 
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As comparison of the ad'va.noement made during the 
tW6Ilty-five year s' progl1e1SS making allowance for the enginoo 
that would be out of selrVioe undergoing repairs during 1879 
and 1904 is shoWJ1 as fQLlows:-

Number of engines in stock 
1879. 
177 

1904. 
681 

" "available for 
traffic 164 

Tr!J.ctive power aggregate, in Ibs .. , 2,442,062 
Miles in operation . ~ . 734i 
Variations of grades on lines opened 
Ruling gradient 
Radius of reverse curves 
Goods, mineral and 

tonnage 
Train mileage 
Engine mileage 

livestock 

N umber of passengers .carried 

... 1,720,815 

... 2,932,463 
3,710,395 

... ·1,,317,864 

560 
12,101,791 

32801 
1 in 33 to 1 in 150 

1 in ::13 
8 to 12 chains 

6,605,005 
10,569,053 
14,364,796 
34,485,478 

Owing w the growth of the L ocomotive in power and 
numbers, it has been. found necess·ary too go in for extensions 
of the -Workshops, also, and put down additional machinery 

at various periods. The main shops far e:x!oouti'ng rep.airs 
and r enewals were situa,ted at R'edf.ern, and fitted with ma­
chinery which answered very well in its time, stili, the want 
of space for extensions, and the a;vailable a.pplianoes, had be­

come so inadequate, that in 1886 new Shops, covering an area. 
of a.bout 6 lllCres, were eroobeKl 3It Eveleigh, fu!l" the pu.rpose> of 
deaJ.irrg more expeditiously with all classes of work. 

Though t hese shops W1ere not fully occupied at first, the 
time presented itself for furtiliea: extens.iCJoI18, and it will be 
seelIl from Plate n. that the p resent buildings now cover an 
area of nine acres, and repres·ente the changes that have been 

made at different periods. 
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DESCRIPTION' OF THE WORKSHOPS-EVELEIGH 

ATTffE PRESENT TIME. 
The Mai~, building now consists of sixteem. bays, with a 

large. Erecting ShDP and FO'uuchy at Dne end, a.nd: a heavy 
Forge and Spring-smith shop at the other, the Cop'peJl"­

smiths, Tinsmiths, Wheel-tyring, and' Hy,draulic WhEel P ress 
Shop, &c., being a,rranged on Dne side. 

Bays NO's. 1 and 2 of the Main ShDpe are devDted entirely 
to FDrge and Smiths work, an·d contain 50 smiths' FDrges, 2 

r ODts bID~rs, 2 heavy &teillm ha.mmeq; (15a'lld 40cwt.) with 
furnaces, bDilers, and cranes, and other steam hammers Df 

smaller sizes ranging frDm 5 to 8!cwt., in addition to which 
there are 4 mechanical strikers Dp ratOO. by comp~ air, 
power d,riven punching and shea.ri.ng, slot ting and drillin'g 
rn3JChinoes, hot and CoDld irDn saws, hydraulic pOOSS€9, and a 

BulldO'zer for bending heavy baril, plates, &c.,oorvedl by a 
pneumatic crane. At Dne end Df the ShO'Ps a special h eavy 
punching and shearing rna.chjne is used fD,r cutting up DId 
boilers, and general heavy wGrk, and a special case-hardening 

furnare, by Messrs. BrDwn & Sh.arpe has :reoently been put in 
o.peraltiOOl . 

NO's. 3 apd '" are UBad 6Kolusivelif fO'r BDilEr W Grk, many 
of the machines being Gperated by H yctraulic pDwer, oonsi&t­

ing of twO' hea,vy stati?TIary gap rivetJter s, with overhead 

traversing cranes and lifting gear; pGrtable r iv6tters with all 

requisite. lift ing and regulating applilllI1C€S', punching and 

s~g maohil:ne ; and lall-ge flanging press. 

ThEIDel are alsO' plate rolls capable of bending pla,tes up to 

12 feet; rGlls fGr bending heavy angle bars; plate edge plan­

ing machine ; tUbe-plate bGring; ordinary drilling, tapping, 

cDuntersinking; copper stay straightening aoo screwing ma­

chines, which are all Gperated by a pair Gf wall engines. In 

addit.ion to the above, a. hea.vy milling, and a . large muLtiple 

drilling machine are in use, driven by separate electric m otors, 

and the shops are equipped with O'rdinary smiths' fiJ.1eS, and 
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special furges for flanging plates and all angle baJ: work. 

Overhead aranes are prOlV'i:ded of 10 and 16 ton capacity, 
both. being eleatricaJly d rbvellJ. Compressed a.il' is UBeId. for 
working portwble tools, such 38 drills and pneum.rut,ic hammers. 

No. 4a forIIl.5 an ad~ition 1,0 the Boiler Shop t o be br ought 

into operation this yea.r, and will cont ain a·n overhead crane 

af 25 tons, electrically driven, and a medium-sized h.ydr aulio 
flanging pre9l for p late work with a suitable furnace for the 

preaent equipment. 

Nos . 5, 6, 7, and 8 aae used as erecting shops, containing 
pit and bench accommodatiop. for dismantling, l'€'pairing a.nd 

erecting 28 engines and tenders, and are p rovidoo with III 

ground tra,verser for t he purp08'~ of taking the epgines and 

t enders in a.nd oot of the Shops. 25 t ons electrically-qriven 
overhead cran€S are erected over t hree bays, and suitable 

mach ines 3II'€I provided fo,!, Cylinder .re-boring, and: facing 
steam ports in t he frames, and drills operaIiled by compressed 

au' ae extensively u ood . 

Nos. 9, 10, 11 a~e oot aside for machine work and' are 

equip prcJd with heavy wheel, duplex and axle lathes, tyre 
bvr ing, cylinder boring, drill ing. and spindle boring machines, 

modm-n capstan lathes, lapping m achines, he·avy and light 
milling tools, both ver1:-i-ca1 and horinZontal, slide baJ:, piston­

r od; t-ooI grinding maohines, and numervus laJ:gie and small 
ga,p, lathes varying from 16in. t o 6in'. c:entres for general 

work, brass finishing and f€lfrule- lathes, and the uswal heavy 
p laning, shaping, slollting , radial drilling, nut tapping, and 

special screwing machines are prorvidOO as ured in first .. cl.a.ss 
locomotive workshops. 

There are also t wo hydraulic presses used for taking 
wheels off and. putting them on axles rangin g from 200 

to 750 tons pressure ; these will be shifted tot an adjoin- ' 
jng building aJt an etall'ly d1ate. 

Five ton ' overhead cranes; rope driven, are erecied' over 
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t.hese thl"1OO bays, and ajr ho·i ts and suo.table cranes are u.sed 

in connect ion willi ma,ny 00 t he heavy ma-chip.es for the pur­
pose of ha'llJdling d etail parts exp editiously. 

The whole of the machinery in t hese shops is dr iven by 
t wo pairs of 50 horse-p()!W'€lr wall engines. 

A large tool store contain ing small lathes, and m illing 
machin es, used for making and repairing sp ecial t.ools and 

Gutters is sit uated inside this building a,t Olle end. 
No. 12 is used for repaJr work to W estinghoUEe 

brake, fitting-up cyl in doea:s , axle b ooce8, connecti:ng and coup .. 
ling r ods, brass finishing, and aU wate,r s1.lpply reqllirements. 

No. 13 is at present a spare ha,y available for future use. 
N o. 14 is occupi'ed by th.e p1l!ttesrnmakers and the ca,r­

. peruOOrs, and fitted with wood-turning lathes, saw benches, 

planing machines, and a.]1 n ooessary appliances for th~ speedy 

construction of patterns. All patterns are stored in one end 

of t his building. 

No. 15 is used as a branch swre. under too Compt. cf 
Stores, and con tains a supply of material such a.9 mav be 

requir ed for daily use in t he work shops or country depots. 
A large foundry is erected at t his end of t he main 

building, fitted with al l modern applianoOOS for iron and bra~s 
mou1ding, including 3 cupolas · for nwlt ing irDu , and' 12 fur­

naces foc melt ing brass. 

An overhead r ope driven crane of 16 tons oap1\JCity, t.ra­

verses the whole btmgth of t,he bllildling, in addiitUon to which 
there are two hyd'raulic jih crallJes oo 2 and 5 t on s capacity, 

one steam m~>ulding machine, two COTe ove.TI3, s'and mixing 
machine, chilian mill, spelOial rumblers., emery' whools for clean­

ing, cru;tings, pneumatic sand sifters, and ·a special machin e 
. for extmeting brass fragm ents from the refuse. 

On t h e outside ·of the foundry, h ydraulio lif-ts are pro­
vided for raising all scrap to the feeding platforms. 

A large ereotirug shop adjoini the foundq, , and h a.9 re­
oontly been increased from 400 to 600 feet in length, it con-

. r 
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sists of two bays, each 55 feet 6 in~hes wide, aJ]Jd is fitted 
with all modern applianoes required in the ropa.:irs of loco­
motives CIOIllsist.ing ·of six. thirty-five-ton overhead electric 
cranes 'two of whioh hav'e been e rect-ed for the ~equirem€<I1ts 
of th~ extension to be brought into use artJ an early d·a.te. 

Small la1:ihes, shaping, dlrilling, milling machines, and' grind­
ing tools a.ne provided and driven by electrici.ty from a 

line of shaft.ing in the centre of the building, wO'rke.d. by 

an eloe.ctric motor. 
The cylinder ~e-boring steam port fac ing machine and 

portable drills are .all operated by compressed! air. Each 
bay {)o.ntains· tJuee lines o[ road, tlw ceDJtre one being oleam, 
and those on each side used for placing engines under 
gaing r e.p airs, on which pits are provided, running the whole 
length O[ the building for tOO convenience of working be­

neaJth the engine. Bench accommodation is prov~died for dis ­
mantling, repa.iring, a.n.d ereoting 48 engines, and arrange­

ments ar€) pl'ovided for the heaviest engines to be lifted 
by the c;ranes and' passed from on e r oad to the oth-eT over 

any of the engines> tha.t may be undergoing .repairs. 
A stearn laundry ·adjojng this el1eot.ing s·hop, fOol' t he pur­

pOSe of dealing with a.ll sponge clot,hs and waste used for 
d eaning purposes allover tne r ailways, and is fully equ ip­

ped with engines, boilers, revolving washing machines, hyd·ro­
extr actor, boiling tanks, etc., and special drying ovens. 

At t he oppooite end ()[ the mrun building, near t.h,.e. 

smiths' sho.ps, stand'S th.e h eavy forge, in which is €\f'€ICted 

a 4-ton st eam hammer with the ne.oe.ssary furn.a.OOs, boilers, 

t wo hydraulic ji·b cranes, oapable of lifting 3! tons each; a 
sma.Jl roIling m ill, and a heavy cold i1'On saw are also ereK:'­
ted, driven hy oopara,t€l e letric motors. 

The springmakers' occup}'! one en d of the building, and 
M'€I provided with the neoossar'y a.ppliances far. repwir ing and 
renewing aU the locom o.Aive, carriage and WaggoD springs 

on the Railways, consisting of a large hydr aulio ma.ch.ine 
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for removing buckles, served: by two pneumatic jib Ol'anEfl, 
large testing machine operated' by compressed air, slotting 
and nibbing applianoes, plate furnaces', setting tabl~, and 

tempering baths. 
The copper~miths a~e situated at one side of t.he main 

building and are provided with gIlit! furnaces of special dle­
sign for brazing. and piecing tubes, small furnaoM for flange 
wor k, and tM neoessary applianoos for bending and getting 
steam pipes and tubes of various size'S. 

The timJInith!>l, plumbers, and gasfit.ters' shop is situated 
nea·r this building, and oonta:ins several small gas furnaces, 
two pipe screwing machines,' and a number of specially a.r· 
ranged to'vls and dies for flanging, pressing and: punching 
tin plates, appliances foc tooting pressure gauges, and pipes 

under hydraulic pressure, and other naoessary ~aJ:' for< deal­
ing with Wesrtinghouoo Air Brake pipes, water tanks,)amps, 
etc. Adjoining this shop, stands the bu.ilding in which a 
gas tyre heating plant is being installed at one end" with 
the 1a,rge hydua<ulio wheel p resses. (previoUSily mentioned) a.t 
the other; also a large chain testing maahine, running down 
one s ide , capa.hle of t esting chains up to 100 fOOl!l in length 
is now being eT€ICted. 

Two hydra.ulic jib cra,nes, each of 5 ton caplllCity will be 
used for ha.n.dlling too wheels on t heir a;x:les, during the pres­

sing and re-tyring process. 
Two large potash tanks with a jib mane and suitable 

bailer are eretCt€l!i nea.r this building, for the purpose of clean­
ing grease, eto., from the detail pa.rts of all engi.n.oo as they 

come in f0'r -repairs, and a E1pring store stand s near the end 
of the smit hs' slwp. . 

All the compressed air is supplied by an I ngersoll-Sa,rgent 
Air Campress:oT situated in an a,nnex to the boiler shop, and 
ca,pa.ble of oomprElS>ing 950 cubic foot of free ai:r per minute, 
up to 100lb. per' square inch, and from which air ma,ins are 
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carried to the various shops for operating all hoists, pneumatic 
teom, e tc. 

All the hydraulic power is supplied from a hydraulic 
engine pla.n.t with an aocumulator we:ighted up to give a. 
pressure of 1400 1b per square inch , and piping is arranged 
for t he transmission of power to the various machines 

t hroughout the workshops. 
All electric power 1L900 in opetra.ting the overhead oranes, 

and special machin ery, is generated at the .Ult imo P ower 
House. 

In conclusion, I have to thank t he odiicers of the R a,il­
way Department for the assistanoo t hey have given me in 
compiling the deta,iled information for this subje:c.t, "hich 
I trust will prove of some interest t o the members of this 

Association 




