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PAPERS . 

. 8TH MARCH, 1900. 

PRESIDENTIAL ADDRESS. 

MR . H. B. HOWE. 

Gentlemen,- In opening the 30th Session of this Asso­
ciation, the fir s t duty-a very pleasant one-that I feel 
it incumbent on me to carry out is to express my very 
best thanks to the council and members for the support 
they have given me by contributing papers, their regular 
attendance at the meetings , and in many other ways , 
which resulted in the past Session being one of the most 
successful that our Associa tion has seen . I can say this 
without egotism, for it must be patent to you all that 

I as an individual could do but very little without your 
support. The papers read were most able and interest­
ing, and evoked discussions that I am sure will prove of 
value to us all. 

I must further thank you for the honour you have again 
conferre d upon me by re-electing me as your President, 
and I am sure you will all accord me the same hearty 
support and co-operation that you did during the past 
Session . 
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In my last address I departed from the orthodox hnes 
that are usually followed, and gave you an outline of 
fhe histo~y of the rise and pro~ress of the New South 
Wales raIlways. Unfortunately, there were many im­
r>ortant points that I could only touch on in the most 
superficial manner without making the paper of such 
great length that it w0uld probably have wearied you. 

The subject of my last addre ss having-so 1 am as­
:'ured-proved so interesting to you, I have, after matu' ~ 
consideration, decided that I cannot do better than give 
you some further information thereon. 

The most important factor in connection with railways 
is unque stionably the traction part of the business , and 
this evening I purpose giving you a brief description of 
the locomotives of the colony and their development, and 
also a comparison of what is done in other colonies and 
other parts of the world. 

For many years it was the practice to work most of 
the railways of the world with somewhat light locomo­
tives compared with those of the present day. This was 
the case on the New South Wales railways until within 
'the last ten years, when the necessity for engines of 
ir:l<ll'leased power became manifest, and it has. been put 
into pract.ice and continued up to the present with great. 
~d·v:antage, . par.ticularly as the alteration of a number of 
st-eep grades and. C\.lrves have very largely contributed 
to the benefit derived from the .use of heavier engines. 

110 the American locomotive engineer is largely due 
the rapid strides tha t have been made in increasing the 
power- of locomotive engines, and in that country the 
development has been very great, and so far as· I caP 
asce rtain with considerable advantage. 

The English engineers, until very recently, apparently 
do not seem to have given the subject much thought; at 
'3.11 event s, they did not attempt to put it into practice 
until about the middle of last year, when a large ten­
wheeled express engine was built for the North-Eastern' 
Railway Company to the design of Mr. Worsdell. This­
engine is intended to run between York and Edinburgh! 
the service required is the heaviest and one of the fastest; 
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in Engl~nd, the trcrins at times consisting, of 20 l<~aded 
ca'triage-s, which run f24! mires at an. average speed ot 
53' miles per nour:'r without stops. The weight of the 
train is about 42-0 tons, and the grades vary from 1 in 96 
to 1 in 200. This class of engjne is intended to aQ away 
with double-headers, and it is a noticeable departure from 
the English practice, viz., large outside Gyfinders, 20in 
by 26in, with extended piston rods, six cou}ilfed driving 
wheels 6ft l!in diameter, and four-wheeled bogie. The 
weight in working order is 140,000 pounds, or 105 tons . 
. The general dimensions are as follows:-

Six-coupled Ex,press Engine, North-Eastern Railw-ay, by 
Mr. Wilson Worsdell, M.· lnst. C.E. J engineer. 

Six Coupled Wheels ... 
Bogie Wheels ... 
Cylinders 
Length of Boiler 
Diameter of Boiler 

Heating Surface 

Length of fire-box, 8ft. 

... } 
Area of fire grate, 23 square ft. 

(;ft. l ~ in. ill diil.mt:~r 
3ft. 7iin. in diameter 
20in. x 26in. 
15ft. 
4ft. 9in. 
·f,ubes. 1639 sq. ft . 
Fire-box, 130 sq. ft. 
Total, 1769 sq. ft. 

Centr.e of boiler stanas 8ft 7in above the rad level. 
Wmking pressure, 2001bs per sq.uare inch. 

Weights- Tons. Cwt. 
On bogie ...................... 16 10 
On leading coupled wheels. . . . . . 1.6 0 
On driving "" 17 10 
On trailing .... 16 0 
Weight of engine. . . .. . . . . . . . .. 66 0 
Weight of t~naer .............. 39 0 

Engine and tender in working order, 105 tons. This is, 
of course, greatly in excess of anything hitherto seen in 
Bri tish locomotive practice. 

Total wheel base ................ 48ft 4}1lin 
Length over buffers ............. 58ft 4 %in 
Capacity of tender: Water, 3i82 galls 

Coal, 5 tons. 
The tendency a t the present time is, I believe, towards 

largely increasing the size and power of their engines. 
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Two. very large engines have recently been built for 
the. Illinois Central Railroad, one by the Rogres Locomo­
tive Company of Patterson, N.J., the other by the Brooks 
Locomotive Works , Dunkirk, N.Y. They are similar in 
dimensions, but the Brooks locomotive is slightly heavier. 
It would perhaps be interesting to giv~ some of the gene­
ral dimensions of these engines . They are intended to 
Ihaul a load of about i 700 tons up grades of I in 150, 
and, a s will be seen, there is very sllght difference be­
tween them: 

Cylinder~ 
W heels 
Boiler pressure .. . 
Diameter of boiler .. . 
Length of firebox .. 
W idth of fi rebox 
Number of t ubes 
R ent ing surface 
Grat e area 
H eight of centre above rllil 
W eight of engine and tender 

Rogers. 

?3 x 30 
57in dill.. 
2 1 0Ib~. 

SOin. 
l Ift . 
3ft . 6in. 
417ft·. 2in. 
3203 sq. ft . 
3S! sq. ft . 
!lit.. 2in . 

Brooks. 

23 x 30 
57in. dill.. 
2101bs. 
82in. 
11ft. 
3ft . 6in . 
424ft . 2in. 
3500 sq. ft. 
3H sq . ft. 
9ft. Sin. 
364,000Ibs . = 162 t .,Oc., 

3 qr., ] 8 Ibs. 

One very noticeable fea ture of the Brook s engine is 
that the driving a xles are of nickel steel. It will no doubt 
be remembered that during the last Session Professo r 
W. H . Warren, Challis Professor of E ngineering at the 
Sydney University, read a very interesting paper on the 
qualities of nickel s teel , and this will show that our Ameri­
can friends have not been slow in adopting that material 
where excessive weights are · to be carried, as in this 
instance, and a refe rence to Professor Warren's paper 
shows that he then s t rongly advocated its use for the 
c Jnstruction of axles and boilers . 

The Brooks locomotive, as will be seen from the figures 
q uote.d, is slightly heavier than the Rogers engine . The 
t rac tive power of each is the same; the boilers .are of 
the Belpaire type (which has been adopted on our rail­
ways). The Brooks engine iii fi tted with piston valves, 
and the height of the centre of boiler above the rail level 
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is 9ft Bin. This is a noticeable feature, as on the last 
occasion I addressed you I ha:d something to say· te the 
raising of · the centre of gravity of locomotives, and 1 
believe that this is higher than any yet attained. 

Coming back to the tolonie~, whi~!! we in Australia 
are more closely associated with, very little development 
has taken place excepting in this r0ic!!y, and from the 
tabulated statement attached (see Appendix 1\) the vas t 
difference 'will be seen in the weight and power of the 
locomotives of the diffe rent colonies. 

The heaviest engine and tender is-

New South Wales ..... . 
Victoria ........... . ... . 
New Zealand .......... . 
South Australia ... . .... . 
West Australia ......... . 
Queensland ....... . .. . . . 
Tasmania ............. . 

'1'. .IIS (' . q. l1.s. 

10.7· . .5-. 0.,0. . 
73 
64,IB. Q.Q 
64. 2 .1.0. 
58. 9 · ~ · Q 
51.14·0.· 0. 
50.· 5·0. ·0. 

And when we compare these with some of the American 
engines, we find' tha t in the latter these weights are ex­
ceeded to the extent of more than double , with the ex­
ception of New South Vvales. reaching a total weight of 
over 162 tons. 

One of my reasons fo r referring to the Rogers and 
Brooks engines is to show that while our American 
friends have been making rapid strides in the increased 
size, weight , and consequently the hauling capacity ot 
their locomotives, we ih this colony have not been so far 
behind them, while at the same time we have been very 
much ahead of the English engineers . The engine re­
cently designed for the North-Eastern Railway Company 
is approximately 105 tons when ready for the road, and 
the engines of the New South Wales railways designed 
by the Chief lv'lechanical Engineer, W. Thaw, Esq ., are 
91 tons P . Class; T. Class, a heavy goods engine, 10.7 
t ons 5cwt; and another passenger engine, designed by 
the same gentleman, will be approximately 107 tons . 
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up" Class <-Express En$ ine). 

Outside cylind~;r ~ " ....... , ..... " ~Q ~ .~6 
Wheel~ , .. .. . . . . . . . . . . .. .... .. . . .Pitt diame~er 
Baile; pf~s.sur.e .. , .. , .... ,. ..... I~olb~. 
Diameter of boiler ......... , . . . . 4fj: 8in 
Length of fire-box ............. 8ft l f lft 
Width of fire-box .............. 41t ohn 
Number of tubes (I l-Bin) ... • .. . ;'!P9 
Heating surface ...... J • • • • • • • • I 144ft. 
Grate area ................. , . . 21ft. 
Height of centre ap9vS!.r.a.i1 ..... JtJ 8in 
Weight of engine and tender. . . 91 tons 
Tractive force................ 22,I87Ibs. 

New "P" Cla~s Heavy Express Engines (not yet built) . 
Cylinders ......................... 21 x 28 
Diame ter of wheels ................. 5ft 9in 
Working pressure ........ . 'l75ibs per sq. inch 
Tractive power .................. 25,0541bs 
Bogie . .... .. .. .. . . . . .. . ..... Tons 17.0.0.0 
Leading .................... ,,16.5.0.0 
Driving ....... ... ... ..... " ..... :" J6.J 5 
Trailing ......... • ... . .. ....•. .M 16.0.0.0 

Total weigh t at engine, net, 66 tons. 
Total weight of engiNe -and tender (w.ith water and. coal), 

107. 10.0 . 

Compound wheel base of engine, I4.ft 7in. 
The tot-al wheel base of .engine, 26ft 7in. 
The tota l wheel base (')f engine and tende r, 52ft Itin. 
Centre of boiler from rail, 8ft. 

The valves of this ,engine are cf the pis ton type, fitted 
in the or.dinar-y way with a se ries of rings at each end 
of the pistcns. Pr,Qvision is made in the booy of the 
valves to permit live .st~am passing through the centre 
of the pistons to eit.her end of the steam chests, and so 
maintajn tht : valves in an almost perfect state of equili-

, brium. They ar,e so ,de~)lgned with the object of reducing 
th.e .friction, and consequently the wear and tear, taa. 
mmunum. 
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Working Pressures of the Boilers of the following Classes 
of Engines:-

Class. lbs. per square inch. 
A 93 ........................ 140 

A 5 ......................... 150 
B 205 ...... .... . .. . . . . . . .. ... 140 
B 55 ................ ... ..... 150 
C ..................... .. ..... 140 
CC .......................... 150 
D 255 ........................ 140 
D 261 ........................ 140 
E ............................ 150 
F ...................... . ..... 140 
H . ..................... . . . ... 130 
I ...................... . ... .. 150 
J 13 1 .... ... ................. 130 
J We arne ..................... 150 
J. Belpaire ................... 13 0 

J 483 ........................ 150 
K ................... . ........ 140 
L 304 ........................ 140 
L 436 ........................ 140 
M ............ ... . ....... ..... 150 
o ............................ 160 
P ............................ 160 
Q ............................ 140 

R ................. ........... 140 
T ............................ 160 

Return showing the total miles run by the following 
classes of engines, and the average miles run per engine, 
during the 12 months ending 31st December, 1899:- . 

Mileage. 
Total miles run 

Number of during the 12 Average miles 
Class of engines in months ending 
Engine. each class . 31.12.99. 

A .......... 69 ',504,921 
B .......... 95 2,467, 287 
C .......... 54 889,626 
CC ......... 12 346,577 

run 
per englne. 

2 1,8 IO 

25,97 1 

16.474 
28,881 
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}.liieuge . 
Total mil es run 

Number of d uring th e 12 Average mil es 
ClaBl'l of €lng-ine in month A eJ1(iing run 
E nll" ine. each class. Sl.12.9P. per engin e. 

D . ......... 47 1,135,535 24,160 
£ .......... 12 254,230 21,186 
F .. . ...... . 18 347,874 19,326 
H .......... 12 227.480 18,957 
I . .......... 20 383, 368 19 ,168 
J ........... 15 23 1,833 15,455 
J 483 ...... . 20 307,153 15,35 8 
K .. ........ 10 13 3,040 13.304 
L .......... 10 194,222 19 .422 
L 436 ...... 10 294,586 29.458 
M .......... 15 564,128 37,608 
o .......... 12 287,509 23 ,959 
P .......... 50 1,80 5,118 36 ,102 
Q .......... 6 169,655 28,276 
T .......... 20 594,988 29,749 
Duplicates in "Z" class are included in the average for 

a ll cla sses , but not g iven in classes. 
Engine Mileage to 31st January, 1900. 
Class B 55. Class B 205 . 

Commenced Commenced 
No . runnmg; Miles. No. runnmg. Miles . 
62 13.3.9 1 215.346 205 .1. 82 470'()42 
77 2. 5.91 218. 709 207 ·1. 82 473.133 
78 10-4.91 231. 221 210 .2 .82 476.11 7 

388 8 .5.9 1 220.087 211 .3 .82 474. 549 
392 7. 5.9 1 234.203 214 .3 .82 478.492 
408 20 .8.91 21 3.034 219 .5.82 491. 846 
Class P ( lO-wheel express) . Class M (suburban tank). 

Commenced Commenced 
No. 

7 
8 

runmng. Miles. No . runnmg . 
18.2.92 289 .998 40 24 · 9 .9 1 
3. 2.92 30 5.777 42 7.10.9 1 

Miles. 
343.195 
348.475 
347.047 
345· 354 
340 .897 
343.79 1 

23.2 .92 301.022 43 12 .10.9 1 
22 .3 .92 308.294 44 16 .10.9'1 
23.6 .92 3 1 5.864 4827. 1 1.9 1 
8·3·93 298.344 49 1. 12.91 
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Class T (heavy consolidated). 

No. 
Commenced . 

runnmg. 
17.6.96 
10.6.96 
3.6.96 

27· 5.96 
15· 5.96 

103.220 
I05 ·220 

98 . 8 0 2 

99.996 

Class D 255 a nd 261 
(4~wheel exprp.ss). 
Commenced 

No. runmng . Miles . 
255 . I 1.82 514.975 
256 .12.82 531.495 
257 .12.82 53 1.607 
25 8 .1. 83 52 9 .633 
259 .1. 83 55 1.53 1 
260 .1. 83 537.358 
272 .12.83 442.465 
275 .3 .84 449 .428 

Engines Supplied to and in Course of Cons truction for the 
New South Wales Railways since 1890. 

Supplied ..... . 10 L 436 
25 B Dubs 
12 E 
20 I 
4 J Wearne's 

20 J 483 
IS M 
120 

50 P 
20 T 

Building. . . . . .. 25 P 
25 T 

-188 Engines . 

- 50 Engines . 

Total .... 238 
ENGINES. 

Referring to the wear and tear and maintenance of 
locomotive engines on the New South Wales railways, 
anyone glancing at the cost might be somewhat struck 
at first with its apparent greatness, but a little reflection 
from an engineering point of view will at once explain 
how it is brought about. 

The conditions under which they have to work, the 
nature of the country or roads over which they are em:' 
ployed, the high price of labour, and many other points, 
all have a bearing on the cost of their maintenance. 


