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In his admirable address given at the end of our last ses­
-sion, Professor Barraclough referred to the status of the 
profession of Engineering in Australia and to the disad­
vantages under which it labors as compared with many of 
t he other leading professions. H e also indicated how the 
important work of technical education might be applied 
to better advantage than at present . I shall, in the course 
.of this address, make referen~e t o these two subjects. 

The value of P.rofessor Barraclough's addr ess is fully 
-recognised by us, and I have no doubt but that it has been 
read and studied,. not only in Australia, but by many 
members of the kindred Associations with whom we inter­
change our volumes of Proceedings. It is in no way the 
'fault of such an address that results commensurate with the 
'Value of the suggestions it contains do not always follow ; we 
.are interested for the time while we hear it, we feel grate­
ful to the giver, and perhaps intend to take a keener in­
terest in the subjects brought forward, but we are mostly 
men with fixed duties in life, and our thoughts naturally 
r evert to matters calling for our immediate attention, and 
before long we remember little more than that the address 
was a good one on an interesting subject. Not many of us 
are in a position to introduce into our lives ideas which 
are outside our business and to prosecute them with vigor, 
but it is more than probable that in our own interests we 
may shortly be forced to study keenly questions which 
hitherto we have been content to pass by or to take only 
slight notice of. 

In previous years Presidents of this Association have 
mostly framed their addresses on technical subje<!ts with 
which their life's work has made them familiar, or in which 
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they have sp ecialised. I have found some considerable 
amount of interest :in r eading over some of these while cast­
ing round to see the character of the address which is ex­
pected from a Pre;ident of the Associ;ttion. 

P erhaps the fact of having to p;repar e im addr ess gives 
an additional interest to the mat ter in seeing what other s. 
have done in like case, and, although the liberty to choose 
a subject is ·a wide one, I have found it difficult to discover 
something new to work upon-something which will be of' 
interest to t~e members of the Association of every grade. 

The lines upon which t have worked differ considerably 
from precedent, and I have h.ad doubts as to whether I am 
justified in leaving technical matters so .severely alone as I 
have done, but the very fact of our Association including 
as it does amongst our members men of experience in al­
most every branch of Engineering, has made me hesitat e 
to speak on any subject 'with which others h.ave had more 
experience than I have had; further, to attempt to sum­
marise the year 's progress would, under existing conditions, 
be futile. 

In throwing precedent to one side entirely, and in bring­
ing in to my address economics as affecting the practice of 
engineering, I have little doubt that I shall incur some .con­
siderable amount of criticism. Howeyer, I am strongly of 
the opinion that, by limiting our attention to technical mate 
ter s, we are limiting our own powers, and even, perhaps, 
limit ing the range of our usefulness as an Association. 

Records of practical experience in engineering work, new 
designs, the behaviour of materials unde.r certain conditions, 
the economics obtained from fuel consumption, and such 
like, a re all inter esting, and form useful subjects for papers. 
and discussion at our meetings. W e are, however, not en­
gineers for the interesting side of our business alone, but 
for the 'more prosaic purposes of successfully applying our 
t echnical knowledge to commer cial pra tice. E verything 
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that tends towards improving or reducing the efficiency of 
our work should come within our consideration, whether it 
is in the variation of relative strengths and value~ of ma­
t erials, or whether it is the methods by which contracts may 
be completed with the least ·cost of labor and material, or 
whether it is the best means of educating our young en­
gineers to be practical in their work ,as well as sound in 
their theoretical knowledge. 

Recently our Federal Governmen have taken steps to­
wards establishing a closer relationship between science 
and industry. This is a most important development, and 
one which, if carried onwards, as we hope it will be, should 
be of material advantage to engineering and the allied pro­
f essions, seeing that it falls to us to forge the connecting; 
links between the discoveries of science and the useful ser­
vices to which these discoveries can be applied; and further, 
our positio·n enables us, or should do so, to establish a better 
mutual understanding between manufacturer and scientist. 
But before we can educate others we must first educate 
ourselves to appreciate fully the advantages which will fol­
low from a closer relationship between science and industry 

\ 

than has 'existed up to the present time; a material im-
provement in the commercial training of our coming en­
grn.eers will be an efi'ective factor to this end; and it is, 
for this reason that I propose to includf' in this addres 
several subjects which apply especially to the junior mem­
bers of our Association, many of whom will, I trust, take 
a leading part in the future in organising systems to en­
Sure a higher percentage of efficiency in all our operations. 
The pace of progress is now being seriously checked by 
ignorance, by indifi'erence, and by distrust, and it is most 
certainly the business Of science to remove all these. 

The " motif " of my address, if I may borrow an expres­
sion f roin our musical friends, is " Business in Engineer­
ing." This is 3: subject which must appeal in some way t o. 
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us all. However Souna our engineering knowledge, how­
vel' complete is our acquaintance with scientific. discoveries, 

All is or little v,alue unless it can be ,applied pr~ctically for 
the ultimate good of the community. 

Some years ago the King sent a message ringing through 
t he Empire in these words : " Wake up, England." With 
his keen intuition he foresaw how we were in danger of los­
ing our leading position in the world of commer ce, and com­
merce is the very life 's blood of the Empire's prosperity. 
Without it, we would become merely the servants of other 
nations mOI:e alive to their intere ts than we a re to ours. - . 
'They would secure, as we have had r ecently shown to us 
-only too plainly, predominating influences within our very 
gates, and we should waken too late to r ecognise that we 

'no longer occupied the position of masters in our , own 
.country. Engineering of the presen't day is closely inter­
twined with commerce, and the commercial side of Engi­
neering is not to be lightly treat ed. It is a mistake to re­
gard our profession as r eferring to matter s of t echnical 
interest alone, and that it can exist without the association 
-of commerce. 

But even the Royal message, " Wak up, England,' : was 
not sufficient to arouse us from the lethargic state into 
which we were falling, or had fallen , and it needed the con­
'Vulsive shaking of a world's war to galvanise us into act'ion. 

Even now all sections of this , community do not r ecog­
nise how close we were to losing our heritag~. Weare not 
-out of danger yet by any means. I do not refer t o the 
danger of a r everse to our armies in the war, but to the 
danger Qf our r elapsing into that easy-going life of pre-war 
d ays when we were too easily satisfied and too contented to 
let matters continue as they were going. 

A characteristic of our people, and it is one of which we 
seem to be rather proud than otherwise, is that we 'are diffi­
<cult to get going. Our history shows that we have been 
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content to muddle through our difficulties, knowing that as 
- a nation there is a tremendous amount of strength latent 

within us, which we could bring ~to action if we cared to 
make up our minds to do ,so. The time for that indolent 
condition of mind is gone. Weare making no small effort 
in Australia to take up our part of the burden of the pre­
sent war , but the peaceful war of commer ce will be equally, 
if not more, strenuous, and it may prove to affect us indi­
vidually even more than a military war. Dur ing the last 
t wo years many of us have felt, and we still feel, that we 
want to do something practical to a sist the Empire in its 
struggle-something more than making a contribution of 
money to war funds. It is this desire to do something more 
which we shall have to carry into the war of commerce 
which will begin on the day on which peace is signed. The 
difficulty in such case is frequently that of not knowing 
just what to do and how to apply our energy, but as I 
shall show in this address, this must be overcome by initia­
t ive/ and vigor of mind. 

I suppose that there is not one of us who has not con-
1Sidered many times ho·w he may be affected as an individual 
by' the war. It has been called an " E?gine~rs' "Val', " but 
it is more than that. It is a war of men in multitudes as 
soldiers, it is a war of financ.e, it is a war of skill and of 
temperament. In civil life our businesses are disturbed: 
we notice the war 's effects in many ways on our private 
lives, and we must r ecognise that, after all is over, there is 
.a diffierent life waiting for us-a life which must be lived 
under entirely different conditions to what we have hitherto 
b een used. The warring countries, conquering and con­
quered, will be compelled to make every effort to reimburse 
themselves for the wealth squandered in the prosecution of 
the struggle, and this they will do by making an attack 
<on the world 's wealth and commerce; and further, those 
countries, and one .especially-I refer to the United States 
<of America-which have so far kept clear of hostilities, will , 
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be so wealthy with the money made from the· )llanufacture 
of munitions for our Empire and for our Allies, that they . 
will be much more effic~ently equipped than ever in ma­
chinery and finance to compete with us for our own: trade. 
'l'hey have, indeed, told us this, and apparently without a. 
blush. 

It is an ominous fact that in Australia wages are rlSlDg 
rapidly in all directions, much more rapidly than they are 
likely to fall, and this at -a time when many of the old 
manufacturing countries will shortly be looking to supply us 
with goods which can be made in Austra;lia; such countries 
will be obliged to r educe their living standards and to k.:ep­
their wages within moderation if they are to secure the 
volume of trade which will enable them to pay their war 
taxes. Increases in wages would not necessarily be a brake 
on progress if similar increases obtained throughout the, 
world, but this is not, and never can be, the case. So I 
maintain it is our duty to look carefully to our position 

and to prepare ourselves so that we· may not find that we 
are as unprepared to fight the commer cial war as we were 
in 1914 to face the military war. Not only must we struggle 
to keep in the lead, but we must see that we clear the hind­
rances which are likely to check our pace. 

I hope that I have now said enough to show you my 
reason, which is in no wayan excuse, for introducing into 
my address subjects which, up to the present time, have not 
been referred to, or only so to a limited extent, in 9u1' pre­
vious proc~edings. 

Outside the war and its immediate results there are two­
outstanding f eatures in the history of the past year whicll 
are specially noticeable to us as engine,er s : First, the marked 
increasing attention which is being given to science in it 
relationship to commerce and industry. This is shown in 
the many addresses on the subject given before Associa­
t" ons such as this, and by the numerous articles on the 



PRlIBIDBJlTIAL ADDBlIBB • 267 

.subject In our leading t echnical journals. The drawing'" 
closer of cience and industry does not mean only the ap­
plication of scientific discoveries to practical and com-· 
mer cial use, but it also means doing things better than w.e· 
are doing them now; it means incr easing effi ciencies, mech-· 
anical and industrial; it must not be understood only as· 
leading science to industry, but it also means leading labor· 
to work more scient ifically. 

The second feature which is so prominent in the history 
of the year is the number of disturbances to commerce and. 
industry caused by strikes on the part of labor, and this is a 
subject no l e:o.s interesting to us than the other. Labor is so 
intimately associated with the practical work of engineers. 
that if we confine our ·attention to technical matters and 
neglect the study of the labor problem as affecting us and 
our professional work, we can hardly hope to s!!cure the 
high overall efficiency which is the mark of good work well 
done. 

Genius evolves new ideas, but labor is necessary to carry· 
them out, and however good are our designs, and however 
high the percentage of efficiency which we bring to bear on 
laying out engineering work of any description, we must ,. 
in order to arrive at the final commercial efficiency of the 
completed work, include the efficiency or the necessary 
manual labor. As engineers, we do not work entirely for 
the engineers, but for the public, who are our employers and 
our paymasters, and they look to us to protect their interest 
by the exercise of care and economy in the work which they 

I 
place in our hands. Though the design be brilliant , if the 
cost of the execution of the design is loaded up with ab­
normal expenses and by delays, the result must be unsatis­
factory, and yet it would appear that we do not give suffi­
cient attention to that critical por tion of our work which 
is in actual t ouch with, and' is connected with, manual labor~ 

and which is frequently r espou.sible for the greatest por­
tion of the cost ; it lies with us to consider whether we 
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-cannot direct to better advantage such labor as is available, 
and also to improve labor as we try to improve our machines 
.and materials. 

Taking the first of the two matters which I have referred 
to, namely, the relationship between science and commerce 
..alld industry, how do we stand, and how do we give our 
-assistance towards securing more progress from a closer 
bond between these 1 I think we must acknowledge that, 
we frequently show ourselves in many ways to be tn!p. 
<descendants of our forefathers in our impatience to COll­

.sider new idea . Had we lived in the time of George 
,stephenson, can we conscientiously say that we would have 
.at once recognised the value of his discovery" and th at 
when others scoffed we should have' taken up the cudgels on 
Jris behalf 1 Should we to-day, if the subject were an en­
tirely ne~ one to us, show patience with, or give our support 
to, a, man who spent day after day blowing soap bubbles, 
'yet by experiments made on soap bubbles we have come to 
.a knowledge of light, and theories have 'been established 
wIDch are of immense value when applied to practical 
,science. Without suc}:!. and similar experiments, which 
must have appeared of no practical value at the time they 
were being made, chance alonE;l could have given us the 
-valuable discoveries. The sarue is noticeable in many 
<other directions. Most of us have lived to ee valuable 
lIse made of things which at one time we despised or 
thought to be incapable of being applied to practical ser­
-vice, and we have had to modify our ideas fundamentally . 

. Who, for instance, a little more than two years ago, would 
~have consider ed it possible that the bombardier of Wel­
lington's day could have again come into his own in a 
modern war 1 Such an idea would have been laughed at, 
and it was even said, not many years since, that in any 
iuture war long ran ge guns would prevent the opposing 
armies coming even within sight of each other. As we 
Jrnow, the very opposite is the case, and armies of men 
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have lived for months, almost years, within a few yards. 
of each other, and without altering their position. Again. 
the despised ho'bby horse of 60 or 70 years ago is pro­
ba:bly the parent of the present day motor cy-cle with_ 
the quick firing gun mounted on it'; yet the idea that_ 
there could be any evolution of the hobby horse to meet 
mqdern war co~ditions must have seemed alm'ilst too> 
ridiculous to think of. New ideas have ,seldom been -wel­
come. Even our national hero, Lord Nelson, IS credited_ 
with having written to the Admiralty when they wisheQ 

him to t est an invention for the more accurate laying of 
guns, and, saying that he would be glad to try the in­
vention, but as his mode of fighting was to lay his ship. 
alongside that of the enemy, he did not see that the­
device, even if it were all that was claimed for it, would_ 
be of much use to him. 

I have made the above-reference with the object of plac­
ing 'before you the necessity of preparing the mind to> 
take advantage of possible developments which may fol­

low from the application of science to apparently insig­
nificant and worthless ideas. We should be prepared t().. 
give reasonable- consideration to scientific discoveries­
which to us may appear to 'be only petty play things, but ­
which may prove of great value when it is kJ;lown how­
they (lan be applied in a practical manner. No man's.. 

mind is so comprehensive as to originate, experiment, and 
apply the discoveries of science to useful service. Seve­

ral men are necessary to cover such a r~nge, and, humaIlL 
nature being what it is, it is natural that-each one, should. 
place the greatest value on the work with which he is­
chiefly oc-cupied, and should view with some impatience­
the work of others. The practical man views science 
from an entirely differ ent point to the experimenter who­
looks upon the wr esting of another secret from Nature­
as his -higher ideal, and leaves it to others to apply the--
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osecr ets, when won, to practical use, if they ca:r:e to do so . 
. The practical man has little sympathy with the labor of 
-the experimenter, whi-ch too often appears to .him to be 
:far r emoved from what is useful. There is the story, per­
.haps tr~e, of a comIller~ial magnate. who approached a 
·distinguished man of science with the proposition that 

.he should apply is powers of scientific investigation and 
invention towards making a fortune, and who r eceived 
-the unexpected reply, "But, sir, I have no time to waste 
in making money." The scientist was satisfied if his ex­
p eriments proved his theories, and he was content to 
stop at that; but both the man of business and the 
cientist are necessary for progress, and what is equally 

necessary is the appreciation 'by each that the work . of 
the other may be quite of equal value with his own. It 
is the establishment of a connecting link between science 

.and capital, ,which may be represented as the manufac­
:turer, whi~h is one of the principal duties of engineers. 
Let us look at it more closely. Without the scientist 
-there would be little progre S; without capital the dis­
coveries of the scientist could not be turned to useful 
-purposes, and the reason for his existence would c;lisap­
·pear. He would find it difficult.to continue in his la'bor 
-if he were unable to have his discoveries applied practi~ 

·cally. The capitalist alone does not appreciate the value 
-of the scientific discovery until it is brought vividly to 
bis notice by the praJCtical application of it to some use­
"iul pUr:I~ose for the community. 

The ~ngineer forms, as I say, a n ecessary interconnect­
-,ing link in the chain of .material progress. If one of these 
links is weak, the capitalist, the experimenter, the ~anu­

f acturer, and with him the engineer, there can be no 
.strength in the chain. Notice the position of the aniline 
dyes at the present time in Great Britain. For the want 
-of financial support some years ago the investigation in-


