
PART II· 

PAPERS. 
8TH MARCH, 1906: 

ADDRESS BY THE PRESIDENT. 

MR. W. H. GER;\lAN. 

My firs~ duty is to thank you for the high honour con­
ferred upon me by my election at your last genera.l meet­
ing as your President for the ensuing year; the posit ion is 
one that I admit having been ambit ious enough to aspire 
to, and yet one that I felt much hesitancy in accepting, 
for I recognise the responsibilities and duties tha t devolve 
upon the occupant of this post almost as keenly as I ap­
preciate the compliment that h as been paid to me 

In presidiIfg to-night at the opening meeting of the 
thirty-sixth Session of the Association, I feel that I should 
congratulate members upon having secured such suitable 
accommodation in this H ouse- the Home of the Royal 
Socirety of New South W ales- though I should say in 
justioe to our late landlords- the Proprietors of the Royal 
Exchange Buildings- that during our five years tenure 
ther e we have received the most considerate treatJ;nent, and 
that th e principal and almost sole reason for our making 
a change was that the accommodation there was insuffici­
cient to meet our library and other growing requirements . 

Apart from the advantages of incf\eased space and 
facilities h ere obtained, your Council is fully cognizant 
of tne benefits that should naturally accrue to our Asso­
ciation through thus being brought into closer touch with 
members of the Royal Society, and of other k indred socie­
ties who hold their meetings in this house; it is un­
doubtedly appropriate, and should be to the mutual ad­
vantage of the Scientific bodies referred to, that, without 
absolute union, such ready means of inter-commun.ication 
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should thus be estaIilished, and I am pleased to say that 
we have aIr.eady most ample testimony 0:£ a generous wel­
come. 

1 will now draw your attention to matters connected 
with the affairs 0:£ the Associatio'n during the past year, 
and, where it may be desirab1e :£or purposes of compari­
son, to those 0:£ the past :£e,~ years . 

At the end 0:£ last year the membership 0:£ the Asso­
ciation numbered 123, as compared with 128 when it 
began . 

During the year, :£our new members wer,e .elected ; one 
member was lost by death, two resigned, and six were 
struck off the roll. The member lost by death was Mr. J. 
Barnet- la te Colonial Architect. 

During our summer recess, the deat.h 0:£ Mr. H. J. 
Diamond :£urther reduced our membership to 122. 

By the decease 0:£ these gentlemen, the Association 
has lost two 0:£ its most respected members. Fitting 1'e:£er­
ence was made at our mootings at the time to the loss 0:£ 
the late Mr. Barnet, who was one 0:£ our oldest members; 
whilst of the late Mr. Diamond---who was a member 0:£ 
th e CounciJ 0:£ the Association at the time 0:£ his death­
it should be recorded t.hat he rendered valuable service in 
its aeliberations during the time he was in office . 

The vacancy in the Council caused by the death of 
the late Mr. Diamond has been filled by the election 0:£ 
Mr. M a-lT. 

The Annual Report of your Council, which has been 
placed in yo ur hands, shows that., during last session, 
S€ven meetings were held, at which there was an average 
attendance 0:£ :£orty members. 

Reference is also maCle in that report to the valuable 
and interesting papers read be:£ore you a t the meetings, 
to an excursion made, and to the exchange 0:£ "Proceed­
ings" 'with kindred Societies . 
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So far as these mait()rs are concerned, the work of. the 
past Session requires no further comment. 

During the summer recess, through the courtesy of 
Edward W . Knox Esq. of the Oolonial Sugar R efining 
Oompany, Lt(l., members were a1rorded an opportunity of 
inspecting the engineering features of the Company's new 
building in O'Oonnell-street, but particularly the drawing 
office arrangement and equipment, an interesting and in­
structive evening being thus spent by members. 

The Annual Dinnm was held on the 2nd November, 
at which we wew pleased to see representatives of our 
principal kindred .societies. The function proved a most 
pleasant and sucoessful one, and as the attendance was ex­
cellent, it fully justified the policy your Oouncil initia­
ted some years ago (and which has since boon continued) 
of arranging these social gatherings, which more readily 
promote feelin:gs of friendship amongst menibers than re­
sults from the ordinary attendance at general meetings, 
when some restraints in this direction are naturally felt. 

Referring to the meetings of your Council; and to 
the deliberations therea.t l'€garding matters of internal 
economy, the yea r has been one of steady work, and the 
financial posit ion of t:he Association has been placed on a 
sounder basis by a continuance of the policy of removing 
f rom nominal ' membership those, who, after due and oft 
repeated notice, failed to fulfil their obligations to us. 

The figul'es showing the fiuctuations in numbers of 
members of the Association, together wIth the amount of 
income a nd expendit ure during the past six y.ears, may be 
of inter()st, and as the figures under the three headings 
are snch important factors in t.he welfare and progress of 
the Association, I have thought. it advisable to produce 
them in diagram form fo r placing in a prominent position 
in our Oouncil Room, to act as a constant reminder and 
incenti.ve to ' your office-bearers and others. 



.Further, in regard to our membership, it will be seen 
from the diagram that, although slight fluctuations have 
occurred during the last slix years, a mean of them pro­
duces practically a straight line , viz., neither increase nor 
decrease ; but for the Session now opening I am pleased to 
be able to r ecord a satisfactory influx of new members . 
Th:m your Council, recognising that the future strength 
of the Association must be recruited from the younger 
members of , the profession, hav·e appronted a Sub-Com­
mittee to formulate a scheme offering increa ed facilities 
to students contemplating joining us, and additional ad­
vantages, not only to secure their constant interest in our 
proceedings, but to ensure a system for inducing free dis­
cussion of instructive subjects . 

The Library, which has been thoroughly overhauled, 
sorted, and r e-arranged recently, contained on the 1st 
March, 1906, over 1,300 bound volumes, "while the "Pro­
ceedings" of the leading Scientific Societ ies of Britain, 
AmerIca, and the Continent, are being regularly receivec1, 
also the leading engineering periodicals. 

With a view of rendering the above books more acces­
sible, a new catalogue has been drawn up, and any mem­
bel" wishing to borrow books may do so on seeing the 
Librarian, who will b e i·n att~ndance at the: Rooms every 
Tuesday night, between 8 and 9 p.m., and on signing the 
Association's Rooeipt Book. 

Attention may be drawn here to the large number of 
Back Volumes, No. 1-12 and 18 of the Proceedings of this 
Association, which can 'be purchased by members desirous 
of completing their collection for the moderate sum of 1/ ­
per volume, upon appl.icafion to the Secretar y . 

It seems to me fitting at this point to make allusion to 
the loss by death in J uly la~t of an old and valued friend 
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of our Association, Sir Peter Russell, whose name has 
long been connected with engineering pursuits in Sydney 
as one of the founders of the engineering firm of P. N: 
Russell & Co . . While Sir P 'Elier's name has always been 
prominent as a philant.hropist, .and as a generous benefac­
tor of Sydney's Charitable Institutions, it stands out pre­
eminently, and will long continue to do so, as New South 
Wales' best .friend in the advancement of t he science of 
engineering, as evidenced by his munificent donation in 
1895 of £50,000 to· the Sydney University, f<Jr the purpose 
of founding Engineering Scholarships, which .donation he 
afterwards .supplemented with a further £50,000. 

True to his promise to some of our past Presidents 
and otheT friends of our Assocation, Sir Peter }tussell 1a& 
bequeathed in his will: " TO THE ENGINEERING AS­
SOCIATION OF NEW SOUTH WALES 'l'HE SUM OF 
THREE THOUSAND POUNDS." It is difficult to find 
words to suitably express, Qn behalf of our Association, 
the deep gratJi,tude and the keen appreciation that is felt 
for this splendid gut, more especially as it is unt ramelled 
by restriction~ of any kind: Sir Peter, with his invariably 
liberal spirit, thus paying us the compl'i.ment of implicitly 
ent.rusting so large a ·sum to our hands for the advance­
ment of engineering interests, a trust that I feel sure will 
be fai thfully administer-ed. 

As with Sir P eter's other last bequests to Sydney In­
st it utions, the amount will not be available during Lady 
Russell's lifetime, so, while we cannot but hope that many 
years will pass before our administrative is called upon 
t o' exercise the Trust, it is, nevertheless, comfor ting to 
know that at. some future date the object of the Associa­
tion may be so vastly promoted. 

In accordance with the custom of past Presidents, in 
J anuary I addressed a circular letter to members, and 
therein remarked tliat the new year se~meq to have come 
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in on a wave of prosperity for New South W ales, and that 
engineering interests should receive a share of the bene­
'fits. . To justify the former assertion, I will now quote 
some comparative figures relating to three principal 
sources of industry, which contribute most largely to the 
wealth of th1s State ;- . 

1900-01 
1901-02 
1902-03 
1903-04 
1904-05 

PASTORAL. 
Hales Wool . 

585,291 
629,159 
473,289 
479,135 
597,174 

As the foregoing figures m;e for the complete years, a 
comparison of 1904-05 season's clip can only be made with 
that of the season just ended by taking corresponding 
'periods; thus ;-

From July, 1904, to J anuary, 1905 .. 528,995 Bales. 
From July, 1905, to January, 1906 , . 637,718 " 

I ncrease .. 106,723 bales . 
In addit.ion to the increased number of bales, the increa­
sed value has been slightly over £1 per bale as compared 
with season 1904-05. 

PASTORAL. 
NEW SO U'l' H WALES SHEEP RE'l'URNS. 

Sheep. 
1900 40,020,506 
1901 41,857,099 
1902 26,649,424 
1903 ~8,656, 501 

1904 34,526,894 
Estimated 

1905 40,000,000 
Estimated 

1906 45,000,000 
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A.GRICULTURAL. 
NEW SOUTH WALES WHEA'l' YIELD. 

1901 
1902 
1903 
1904 . 
1905 

Estimated yield of harvest 
just ~mded. 

1906 

Bushels. 
16,173,771 
14,808,705 

1,585,097 
27,334,141 
16,464,415 

21,000,000 

7 

Wbicli will leav~ a surplus over and above State require­
ments of about. 9-10 million bushels for export during the 
current season. 

MINING. 
From the advance particulars of the mineral produc­

tion of this State, the value of the mineral output for t.he 
year 1905 is £7,017,940. This is an increase of £626,176 
on that of the previous year, and is the largest production 
in the history of the State. The previous best yield wa_s 
in. the year 1900, but the figures for that year have now 
been exceeded by £551,G64. 

One cannot peruse these figures witho ut r ecognising, 
in some measure, hdw such a vast addition to the State's 
annual earnings under the three above headings must give 
an impetus to the numerous trades upon whioh those en­
gaged in these enterprises depend, and amongst tl?ese 
trades tbat of engineering, in some shape or other, stands 
out prominently j, for instance, a heavy wool clip must re­
sult in the further operation, and, in some cases, the manu­
facture of shearing machines, wool pI' sses, plan t for wool 
scouring, and all kinds of appliances for transfer to rail­
ways, thence to and from stores for shipment later; 
though in this connection it is pleasing to note that a 
larger quantity is now being held for weaving locally into 
cloth es, blankets, and other goods . . 
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Figures are not quoted here indicating the rapid 
growth of the dairying industry, but it is generally known 
how marvellously tJiis branch has thrived, and here again 
the engineer has ample scope to provide and work the 
many mechanical devices needed before the final product 
is ready for the local market or stowed in cool chambers 
for export. 

Agricultural pursuits, perhaps, provide even a wider 
field for the engineer, especially if more intense culture, 
as advocated by experts, be practised, for, w'ithout doubt, 
their claim in this respect is valid, that deeper ploughing 
and thorough t illage, beside increasing the product dur­
ing ordinary seasons from a given area, al so conduces to 
better drought r esistance of the soil, effects, however, 
which cannot be secured without stronger and more pe'r­
fect. implements, a larger proport ion of which it is to be 
hopea will, in future; be manufactured in Australia , not 
only for preparing the soil, but for the sowing, the har­
vesting and all subsequen~ treatment. 

As regards mining, the enormous increase in the 
value of this State's minernl output is particularly encQur­
aging from our .point of view, for it would be difficult to 
name an industry that makes heavier calls upon the skill 
of the engineer, both as regards the many problems that 
he is asked to solve in the opening up and the working of 
a mine, as well as in the supply of plant and mach'ine ry 
of t oo varied a ch aracter for an a ttempt to be here made 
to enumerate. 

In metals, a satisfactory increase for 1905 as against 
the previous year I S r ecorded for gold, siher, copper, 
and tin; while in minerals, although the output of others 
is worthy of notice, that of coal is the one that more closely 
appeals to us as Bngineers, not so much on account of the 
numerous mechanical devices that are needed for obtain­
ing it, but principally o'Ying t o its subsequent 'Use, as 
upon an a mple supply, at r easonable rates, depend so 
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many of the industries that we look to for employment. 
It is, therefore, gratifying to learn that, in spite of many 
difficulties and disputes, the output of coal for 1905 was 
valued at two millions sterling, the amount · being 
6,632,000 tons, ' or an increase as compared with the pre­
vious year of 612,000 tons. It is, further, interesting to 
note that, in the winning of our coal, cutting machines 
now seem to be fairly established, for there are at present 
quite a number of aifferent types . that are being sucooss-
fully operated. . 

In reviewing the engineering trade from a manufac­
turing point of view, it cannot be said that the present 
state of affairs in New South Wales is either satisfactory 
or encouraging, for, although some establishments are 
fairly busy, one hears constantly from many shops, es­
pecially those that deal with general work, that times are 
bad. Some blame tlie tariff, ot.hers blame the Government 
for importing its machinery and for other sins, but I hold 
the opinion t.hat tlie slackness alluded to is due, in some 
measure, to the fact that thIS is an age of specialities, and 
that the cure is to a great extent in OUI" own hands. A 
quarter of a oentury ago, if a man required a boiler, an 
engine, or a machine, it was customary for plans and pat­
terns, etc., to be made to suit him; now it is the excep­
t ion, for -the engineer of .commercial instinct has cut OUlt 
line after line and made a speciality of it, concentrating 
his entire energy and thought upon perfecting the design, 
impr oving the workmanship, cheapening the production, 
and advertising its merits , until he practically defies com­
petit ion under these and other headings, his name and 
that of the machine becoming linked together, and thus 
known through out the world. I n this way the man with 
the gellBral shop has been left to do repair work and t.o ten_ 
der at cut rates for odds and ends. This may not be news to 
any of you, but even as a reminder , should prove useful, 
for although in this State many small factories are already 



to PIHI:SIDENT' S ADDRESS. 

engaged upon special items; we can barely · claim to have 
c-ommenced specialising . It is frequently said our 
labour bill is too high , or our market is too limited. 

in reply to tlie former I would say, look at the 
quantity of machinery our American friends, who pay 
high wages, sell .here, and, do you know how largely 
specialising reduoos cost, for in stance, consider the price 
of machine made watches as against those hand made ; 
while as regards the market, have you ascer tained the con­
sumption of the article in quest ion? 

I will n ame one line for instance : Dir ect act ing 
!Iteam pumps, a simple enough art icl.e and for which I 
venture the assertion that there is an a.mple market in 
Australia, one firm alone, the Colonial S uga r Refining 
Co., having made for their own use during. the last five 
years some £ 13,000 worth , besides buying many others ; 
so, when we consider the requirements in this line for 
pastoral and agricultural purposes) for mines, for irriga­
tion, for town supplies, for factory and for domestic uses, 
surely there is scope in Australia for a " Pump Works." 
It is not an easy or simple maUer , however, to secure suc­
cess in such a venture, for it calls for capital for special 
tools, the special lay ing out of a shop, and much skill in 
design , to produce at lowest cost the best article adapted in 
its different sizes to suit various purposes, and constant im­
provement and ch eapening in all t.he branches of manu­
faoture, to .say nothing of the commercial side, In pushing 
the fin ished ar t icle on the market ; nevertheless, I am con­
vinoed that a reward a waits in this and oth er special 
lines for the man of energy and enterprise. 

To coun t,eract too pessimistic an inference being 
drawn f rom t he a bove remarks upon " slack t imes," it . 
sooms reasonable to call atten tion to a brigh ter side of the 
picture by m(:)lltioning works of some magnit ude that have 
~ither been recently completed, or are now being pro­
ceeded with, and with regard to th e former , the following 
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A pleasing feature in connection with the "Bin­
g;ura" is the tact that the design for the hull, the engines 
and all accessories, was worked out in the dro wing 
office of Mort's Dock, and the result., both as regards the 
g·eneral arrangement., the speed, t.he symmetry of the 
vessel's lines ancl the workmanship throughout, l"edlect.1i 
the highest credit upon the skill of the builders . 

Now, concerning the Iron Industry, th~ outlook for 
whi-ch is promising owing to a Government Contract hav­
ing been enter·ed into by W"m. Sandford, Ltd., of L ith­
gow, some particulars thereof may be mentioned here :-

The area .set apart for the new works comprises some 
95 acres, on which a modern Blast Furnace is to be er ected, 
also coke ovens, Convertors and Rolling Mills, though at 
first only the DIa'st Furnace will be installed. This will 
have a capacity of 500 tons of pig iton per week when 
worked with one blowing engine, but the output can be in­
creased latter on to 1:200 tons per week when a second 
engine is provided. 

The blowing engine to be a t fi.rst laid down has been 
bnilt by Messrs. Davey Bros ., of Sheffield. It is of the ver­
t ical type, having a steam cylinder of 45 in. diameter 
60 in. stroke, and an air cylinder of 96 in. diameter. 

Lithgow has unusual facilities for the production of 
pig iron, for the whole of llie ore required can be obtained 
within a radius of roo miles and the lime stone within 20 
miles, while t he requisi~ cool is mined on the site itself. 

The contract with the Government is for a period 
of seven years, and includes the supplies of pig iron re­
quired by the Gov€Tnment, and other sorts and sizes in 
both iron and steel, for the preparation of which machinery 
is now on the grouna. 

The con tract t ime for t he commencement of the new 
furnace is March, f907, but it is hoped that everyifiing 
will be in working ord,er by J anuar y next. 
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That Mr. Sandford's enterprise will carry the wishes 
of this Association fo"r a successful and profitable issue 
is beyond question, for the advantage to this State that 
the establishment of such a basic industry will en­
sure, can scarcely be overestimat-ed, and " as Australia 
generally should also largely benefi t , it is to be hoped that 
the Federal Government will see its way to foster the 
fuller development of this concern. 

The dimensions and capacity of the existing works 
are very considerable, and as th-ey are not known to all of 
you, I would mention that they include two Siemens New 
Form Open Hear th F urnaces (the only ones in Austmlia, 
I undeTstand) producing steel castings up to 4 tons in 
weight , or ignots for blooms, slabs" and billets for sub­
sequent rolling into rails, angles, bars, tees, channels, 
etc ., etc . Then there ie an 18 in. Bar Mill, a Forge Roll­
ing Mill, an 8 in. Guide Mill, Sheet Mills, a Foundry, 
Fitting Shops, appliances for Corrugating, pickling and 
galvanizing sheets, and a complete plant for producing 
-bolts and n uts, spikes and pins of every description. 

"A recent visit to these works proved most interest­
ing to me, and as Mr. Sandford will doubt.less extend an 
invitation to Members of the Association to visit Lithgow 
Ironworks when th e new furnace is in operation, we may 
look forward with pleasure to a most interesting and in­
structive outing . 

The much debated question of the supply of Loco­
motives for our State R ailways having resulted in the 
Clyde W orks sechring a large contract, should be most 
gratifying to us as engineers, .so it will not be out of place 
to repeat some of the particulars already published and to 
give .some further ~nformation. 

According to t he contract, 60 engines are to be de­
livered within" six years, and the "first six are to be com-



PRF;SIDEN'f'S ADD RESl,.. 

pleted early in 1907; the tot.al contract pnce I S 

£322,000. 
TJie engines will be built to the design of Mr. rrhow, 

the Chief Mechanical Engineer for N . S. W.. Gover ment 
Railways ; they are of the heaviest type used on our lin..es, 
the respective weights of the two classes-P assenger and 
Goods-being given below:-

30 P ASSE ' GER E NGINES, CLASS " P." 

Total weight without coal or water, 70~ .tons 
Boilers :-Belpaire type. Copper fire box and tubes. 

H eating surface, 1840 sq. It. Fire grate sur­
face, 21 sq ft. 

Engines :- Outside cylinders 20 in. diameter, by 26 in. 
stroke . Balanced Slide Valves . Allan straight 
link motion. 6 coupled whee.Is 4ft. 6in . di­
ameter. A 4 (four) wheeled bogie, wheels, 
2ft . 9in . diame~r. 

Tender :-Mounted on two 4 wheeled bogies . "'Theels, 
3ft . lin . diameteLr. Virater capacity, 3,650 

gallons. 
30 GOODS E NGINES, CLASS "T." 

Total weight without coal or water, 79! tons. 
Boilers :-Belpaire type as ment ioned above. H eating 

surface, 2174 sq. ft. Fire grate surI..l. ce, 29 .75 
sq . It. 

Engines :- Outside cylinders 21in . diameter x 26in. 
stroke. Balanced Slide Valves. Allan straight 
link motion . 8-Coupled Wheels 3ft. 9in. dia­
meter. A 2-Wheeled Bogie, wheels 2ft . 9in. 
diameter. 

Tender':-Same as for passenger engines. 
Locomotive construction during the past 30 years has 

had spagmodic trials in this State, though, pre·viously, 
considerable portions of unfinished work have been :Im­
ported for them; this time, however, such parts can only 
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be introduced in the rough or unfinished ondit ion,. while, 
in other respects, as the material is to be dealt with in the 
raw state, it would seem that a truer ffort is being made 
toO man uiacture our engines on similar lines to those 
adopted in British shops. 

From a recent inspection ot the Clyde Works, it is 
evident that the management have laid out their plans 
with much care and forethought, as is apparent trom the 
manner in which they have extended their buildings, in­
creased their t acilities in the shape ot cranes and' other 
means ot transporting the heavy parts, and in the pur­
chase ot additional tool, many ot which are already in 
plaoo and the reception Ot others arranged tor. It is ob­
viously their int-ention not only toO turn out the engines 
upon' which they are now engaged, upon systematic lines, 
but to leave the mselves with such an organization tor lo­
comotive construction that they will be able , with still 
better advantage, t{) cope with future orcTers, which this 
\.ssociation must naturally prefer to soo placed locally 

than el sewhere. 
In the matter ot " Power Generation," the struggle 

in many countries for supremacy still continues between 
"steam," "oil" and "gas" engines, the lat ter including 
those used in conjunction with producers, but in N.S .ViT. 
the fir st mentioned has the great advantage ot cheap and 
~ uitable coal, whereas the lack or a natural supply ot oil 
and ot anth racite coal would seem to militaf·e respectively 
against the chances Ot the two latter gaining the asoon­
dency, though it may yet be demonstrated {nat our 
bituminous coal is a suitable tuel tor gas producer~ . 

Modern steam engine practice is too d~p a subject 
to heI~ admit ot more than .casual r eference, so I shall con­
tent myseH by simply remarking upon the growing ten­
dency, both "ashore and afloat," towards the speedier re­
volving engines in preference to those having reciprocating 
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parts; perhaps the most recent and notable 'instalice being 
the P arson's 'l'urbine Engines of 21,000 , h. p. applied 
in such a masterly manner by Messrs . John Brown & Co.; 
of Clyde Bank , to the S.S. "Carmania," the Latest addi­
tion to the floot 01 that enterprising :6.rm.-The Cunard 
Shipping Co. A perusal of the excel1i:mt descripti9n and 
and illustrat ions of theSe engines, as publ ished by the 
English ,Technical Journals, is £Ull of the most engaging 
interests, and commands from engineers the highest ad­
miration for the skill of the builders and the pluck of the 
owners. 

'fhen aga in it is worthy of notice how this tendency 
towards revolving mechanism has tak,en practical shape in 
"multi-stage" t urbine pumps. A few years ago centrifu­
g.al pumps were only regarded as efficient raisers' of water 
for comparatively low lifts, but now, largely owing to 
scientific design , there' are records of four chambered oen­
trifugal pumps forcing water to a height of over 300 feet" 
ana yet with a pump efficiency of 75 per cent . The Co­
lonial Sugar Refining Co. n av'e some of these pumps de­
livering against a head of 345 feet . In connection with 
t.his class of pump, I ca.nnot r esist alluding to an art icle 
in thel "Pr actical Engineer," 29f';J/05, by Professor A. 
Inokuty, Professor of Mechanical Engineering 'at the 
Tokio Univers ity, which describes some tests of a 7 in. 
Forced Vortex Centrifugal Pump made at Shibaura En­
gineering "Vorks, 1'okio . From the account, it appears 
that this pump (a single chambered one) delivered water 
against a head of 127 feet with a pump efficiency of 75 per 
oont.-although I believe this r esult h as been more than 
equalled. 

R.eflection upon such instances as these is sadly r ee 
mindful of the distance to be covered by Australian Manu­
facturing Engineers before we are abrea'st of the times, 
and of the need of activity to prevent further lagging be­
hind. 
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In lightly touching upon boiler practice from the 
construction point of 'view, I may, without trespa sing 
upon debatable ground, comment upon the grad"llal but 
steady introduction of the se-veral types of water tube 
boilers. Allusion to the subject seems not only permiss ible, 
but desirable for the purpose of drawing atten tion to the 
obvious r esult upon the boiler shops of our State, and 
here aga in one 'sees the effect of the specialization, for the 
most ardent advocate of the firo8 tube or tank boiler can­
not but admire the workmanship that has boon the out­
come of years of concentrated thought and energy ex­
pended upon some of the water tube t.ypes-regarding 
the construction of which it would seem that Aus­
b'alian engineers must be content to ' look on, until the 
make"rs in other countries either start works hel'e or grant 
licenses for the manuladture in these States. 

Concerning the generation' of sto8am, it is intero8st­
ing to note the excellent practice that is gradually being 
adopted by owners of large boiler installations of employ­
ing trained chemists to analyse fuels and waste g.ases, in 
order t.hat the formeT may be burned to the best advantage 
and the most effective combustion be secured by the pro­
pel' regulat.ion of air supply and control of dampers--many 
cases of considerable savings made in this manner ! ar·e 
now upon record. The advantages of mechanical draft 
also seem to be more fully recognised th an hel'etofore . 
In special cases where flexibility in t he steam supply is 
important, and facility of control essential, mechani­
ca.l draft, eilther on the forced or the induced system, may 
prove of the greatest benefit, quite apart from its being 
independent of climatic condit ions, or ~hat by its use an 
extended application of retarders and economisers with 
accompanying minimum of temperature of wa"lte gases 
becomes practicable where, with a chimney only, great 
ho8ight and high temperature of gases would be impera -
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tive. In this connection I quote below some instances that 
hav€ come ' under my notioo of fans installed in conse­
quence of poor resull1:s from chimneys, the effects being 
satisfactory in €ach case, except the last two, which are 
not yet in operation, though a pl€asing feature, of which 
mention may be made is, th at!:. both the fans and engines 
are being constructed in Sydney. (For' part iculars see 
opposite pa.g"6.) 

Of all subjects that call for the attention of the Aus­
tral ian engineer, there are few- if any- for which such 
urgent demand exists as that of WATER CONSE RVAT­
ION AND IHRIGATION, which t() a large extent affects 
our most crying need " Incl'e'ase of Population," yet in 
this respect how slowly do we advance . Take the last six 
years for instance :--

1900 
1901 
1902 
1903 
1904 
190&-

1,364,590 
1,379,531 
1,407,621 
1,431,629 
1,461,533 
1,496,050 

Considering our unreliable r ainfall, it S€ems almost 
hopeless- exeept in the Eastern Division- to look for a 
satisfactory increase of population, unless we adopt the 
means successfully established in other arid countries 
for rendering closer settlement practicable; and yet year 
after year we h ave u:rigation talked of, both inside and 
outside of Parliament H ouse, but with how little results. 

The proposed Northern M urrum bidgee Irrigation 
_ Scheme and Barren J ack Storage Heservoir now under 
consideration, cont€mplate works of great magnitudez as 
admirably described in a report by Mr. L. A. B. W ade, 
Principal Engineer for Rivers, W ater Supply and Drain­
age. As indicative of the dimensions of the proposed 
undertakings , I may mention the following figures :--
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60, 000 Hor. 10 12 32 Economiser . contem-
and Wood. pla ted, Retarders. 

----

E lI giues for LABASA and F AIRYMEAD provide for extensive additions to boiler plant. 
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The reservoir when completed, will have a ~pacity 

of 33,380,000,000 cubic feet of water, covering aJl area of 
12,740 acre, or 19.91 sqUJare miles, and having a depth 
of 200 feet. The catchment area is about 5,000 square 
miles. It wi11 back up the Murrumbidgee River for 40 
mile's, and two other rivers for 24 and 15 miles respec-
tively. The irrigable area commanded comprises , 
196,000 acr~s of first class land, and 162,000 acres of se>­

cond class land, or a total of 358,000 acres. 
I would commend a peruea l of Mr. Wade's report as 

being most interest ing to Stnyone at all interested in irriga­
tion matters, for, apart from describing the proposal, H 

is full of most instructive data . 
H is to be earnestly hoped that the Government will 

los no time in completing the exh austive enquiry into 
questions of policy, cost and probable ret urns, that such a 
scheme demands in the interest.s of the taxpayer before 
the country is com'mitted to it, and that , if t.he verdict 
be f.avourable, operations ~ill be commenced at an early 
date. 

As regards the ' collection of iRformation on this su b­
ject, it is assuring to know that Mr. J. Davis, Under-Sec­
retary and Consulting Enginl:)er, Public Works Depart ­
ment, is n ow on a tour through the Districts of Egypt , 
India , and U .S. of America, where water conservation 
and irrigation is so extensively practised, for, without 
doubt, the more dat.a t hat can be gathered of what others 
have done and are now doing, the better pr,epared our 
engineers will be for dealing, not only with the main items 
of a large scheme, out particularly in successfully coping ' 
with t.he details thereof, which , in this, as in most other 
extensive wprks, so largely affects the balance between 
,success and failure, and part icubrs thus gained should 
enable us to profit by other people's experience and mis~ 
takes. 
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Now, coming down to irrigation works .0£ smaller di­
m~nsions and especially to tho e involving pumping sche­
mes, which thus come more properly within the functions 
of the mechanical engineer, I consider it desira ble to again 
allude to a paper by Mr J. M. McGechan, read during 
Session 1904, entitled "A description .of Irrigation Plant 
in operation on a Bundaberg Sugar Plantation ." One r ea-' 
son for referring to it is to expre s regret that such valu­
able information as it contains should be prnctically con­
fined to our members and others who happen to have ac­
cess to our bound volumes, but a second and stronger rea­
son, is to urge that some means should be secured fo r pub­
lishing this and other similar valuable literature on the 
subject, so that it may be placed in the hands of the people 
who want it , viz., the men on the land. When one re­
flec.f8 that this paper explains the system by which a 
volume of water nearly equal to Sydney's daily supply is 
in a like period raised from a few foot below the .surface 
(not within sight as is the case of a river or crook) llnd 
successfully distributed over t he plantat ion, it requires no 
high flight of imagination to recognise that such know­
ledge might be of widespread benefit. 

I desire to lay emphasis on this suggestion, being con­
vinced that one of the main factors that operate against 
the rapid adoption of irrigation by agriculturist.s is 'their 
lack of knowledge of how to do it. 

' As rega~ds "'Electr icity," 'it would seem strange in 
touching lightly upon engineering topics of gerreral cur­
rent interest if the subject weI'le entirely omitted--especi­
ally when one considers the enormous extent to which this 
subtl,e power intrudes itself for consideration when deal­
ing wH.h the every day problems that engineers are called 
upon to solve . It goes witnout. saying that it 4as been a 
most welcome addItion to the other forces of nature that 
mun IS learning how to harness up for administering to 
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the necessities. and comfort of modern life, though much . 
discrimmation is needed in ma ny cases regarding the ex­
tent to which electricity may be profitably employed . In 
this connection I am pleased to say we shall shortly have 
an opport.unity of gaining much information, as Mr. E. 
J. Erskine, the Australian R epresentative of the English 
Electrical firm of Messrs. Crompton and Co., is preparing 
a paper on the electric drive, to be read at our general 
meeting next montll. Tlie pape.r itself a nd the discussion 
to follow should prove of unusual interest, because the 
many adaptions so necessary for conformity to local COR­

ditions will doubtless be fully dealt with. F or this r ea­
son alone, I have an ample excuse for such brief refer­
ence to so important a matter. 

There are many questions relating to the engagement 
and employment of apprentices in our engineering shops 
that need att~mtion, both in the interest.s of the lads them­
selves, of th'oor employers, and the future of the engin­
eeripg profession . I refer not only t.o the conditions 
under which they may be indentured, such as the t'e-l'm of 
service,- the rates of pay, and the- course they are to pur­
sue" but particularly to t.heir technical education. It 
would, however , be inappropria te to here express definite 
opinions on the subject, though as it is quite within the 
functions of this Association to consider and discuss the 
matter, we h ave a promise from Mr. G. H . Knibbs, Direc­
tor of Technical Education; to shortly read a paper on ·the 
l.atter phase of the subject. 

Re-inforood or Ferro-Concrete is a class of work that 
has added to the scope of the engineer, as many structur€s 
formerly built of timber or brickwork are now composed 
of this durable material, which thus promises to have a 
big future, a fact that is evidently appreciated by the 
Americans, for it i quite remarkable what a numoer of 
fi rms' iJl that country have taken this line up as a spec-
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iality, and are erecting buildings, chimneys, bridges, 
wharves, bins, etc., of the material in question, while in 
the American press one sees quite a nu.mber of special sec­
tions of steel advert ised for this. purpose . The durability 
of Australian t imber is perhaps one reason why this form 
of construction has not made mor,e rapid progress hel'e . 
In Fiji, where good building timber is almost unobtain­
able, Ferro-Concrete h as been sa,tisfactorily adopted for a 
variety of purposes, while in Auckland, N .Z., one wharf 
at a cost of £56,OUO, h as been nearly comple ted, and 
another to cost £89,000 is in progress . It seems to be 
a matter wortlly of clos'er .study than has yet apparently 
been given to it here. 

In selecting the subjects alluded to in the foregoing 
pages, I have endeavored to treat upon those having some 
bearing upon the engineering interests of this State, and 
if they provide food for profitable thought I am amply 
paId for my task. 

In conclusion, I would urge upon members the neces­
sity of promoting the objects of our Association, botE. a':! 
r egards the reading ' of papers and the influencing of eli­
gible persons to join us, in which connection young men 
are apt to consider the question pur,ely from a business 
point of view, lookIng for some immediate tangible re­
turn, and overlooking how slow is the progress consequent 
upon individl'Lalseach working in t.heir narrow groove 
as compared with the r ate of advancement due to debate 
and intercourse with one's fellow craitsmen. '\Vithout 
doubt, we should look to "Union, " not· only as a lactor 
in our personal welfare, but as a means of improving the 
status, and advancing the interests of the calling we have 
adopted. 
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