| the cost of the operation is a_first con-
if,',dm?“"-ﬁﬂ it Iy q_h?nm thalla s ﬂnl’f'.'t
and big quantities

3

_ AT or  the ~ lectites may asast by setting out cerhlgf -
- uﬂ:ﬁﬂeﬁmmm that he ﬂwumé.n? | m;:;dtnq prslmgnh'behn‘;hpﬁﬂgi
et to an ebgineer in practice, a i | rk 18 only fo tained
“from the training he received in| | actually doivg it. If this were all that a
- .office’and works, he got no scientific train- unfvarsity could do i would not ba worth
| ing unless he were enthusiastic enough| | While to have an engineering school at Allj
to attend evenming claseeés in some techni- | But, on the other hind, there is a kind
el mst:tnh%hlwed to be au- of konoiwledge equally « that the !
~ tirely insafbeient for modern  require- aniversity can give, and Khat cannot so
ments, Apd s it has come abowi thatb well be gained on practical works., It 8
. although engineering schools at Uniyer ~ the knowledge based upon the exyperiments
ST TP mﬂ the most pact less than and deductitns . of the great scientific men |
' fifly years old, they are now assotiated who have preceded vs, and the outlook |
with almost all universities. In many the | |that iz gnined by an inwight into thmr‘

 engmeering s omariesl! t aAnv methods of enquiry. A man using only
 rate, the m’mhmffgf a}:lL = Thg the materals gained in his uw*nnﬁm.i.h.‘d-
 Queensland Umiversity began with schools gminﬂfﬁ m%}mtat‘tﬁr.]%m; i;ull nmﬁvuﬁi‘
i 1 ' i o Akl e . Dést, bul ut n s -
.i_ SIS, m’ﬁ.ﬂ'h.:d GE',EOE’EE r&ng,ﬂdmnﬂp <] feeble structure. . But if he takes the from- |

ble, first of all, before he builds it, to climb
to khe top of the great hill that has been |
raiged in the course of generations by the |
great men of the ]fmst. the army of seienti- ¢
fic workers of all nxlions then, building
his own edifice on top of that, a man ma
raise himeelf to an elévation that shall |
command ithe broadest possible outlook. |
If, however, he builds 'upon the -plain!
below, his view will always be narrow and |
| hmited, - (Applanee.) \

Take as an illnstration the 'case of an
engineer working with that great build- |
ing material 6f recent ! timea, reinforeed } ¢
concrete. Concrete alone s a material
strong to. resust compression, but weak iny
ltension. 1t s & mmple iden t3 reinforee
it by embedding stec] roda'in it #0' 438 to

in medicine _
of Western Australia. Even the Institu-.
tion of Civil Engineers, a body of pract |
eal professional men, for long holding very
sonservative views with to methods
3f trmning of engineers, fas lor some

r3 recommended a mimmum course ol

Eﬁe& years ab the engineering school of a
| maiversity, the recommuendadion being |
~ ur animously

adopted ~h}-a-1t,heuhc_,n_mmitwc
| gy oointed to report upon the subject.
i H'ﬁ:e first country to establish schools of
advapced teaching In enfineering anc
technical science was France. The mili
. tary needs of the country, felt in the years
. preceding the French Revolution, resulted
"/ 3n the establishment by the Government
" oi & number of schoola that are stiil in

all

o NS _ nt time. The . :
_! %[:I :E::r%ﬁndt&c:h: Tﬂﬁ;‘:‘iﬁ LE’P"‘:;ME 1‘; m?‘ﬂgmte 'm:' t..h!lﬂ Eﬂﬁ#ﬁ;d Eln.-r.hle the
g i dmdges ! A 1] co materia res abresses L
¥ 5Pﬂltlr’-tr W}m founded in 1747 l Pﬂth ]H.l'l]l']ﬂ.. : Bat to sctually {‘J.'III‘IY t-;‘ié:
~{he School of Mines (Ecoles des Mines) idea out it i3 necessary to - know the

an 1783 It was not till :much later that character of the stresses to which tlie
' {the first Britieh School of Engineering structure is subjected, so that the sied
! was established at University College. rods may. be piaced in such directions, in

Sy

gach places, and in the mght guantities
1% to be abit ta supply the tensile strength
required s0 that sftee]l may not be !
xaated by being placed where it is not |
wantad. It is safe to say that no man |
can do thos from hia own experience alone, !
The comstruoction of the gracsiul arched
bridges of reinforced = concrete. now  so
common. and of the large variely of other! |
strictures m winoh the sime materiel Ja
"used, has biéen made possible  only . by
the application to the problem of metliods
ot caleulation based ug;m knowledge of the

. |London, in 1828, Rankine was appointed
| Professor of Mechanical” Science at Glas-
* lgow in 1855, 'Bince then engineerng
. | schools* have been established at one
unive. sty after another, until fo-day even
Cambridge has its engineering Jaboratories
and a mechanical science tripos, and Ox-
ford its department of engineering science,
In the a ' by the Governor
Sir Drummond Jervois, at the lay of
'l the foundation-stone of the Adelude "n;-
versity in 1879, he said:—“"But tlie engi-

neer, whether he i to be a railway ¢ngi- ' elasticity of materinks that has = beeun
neer, ar "“‘“-'Ii engineer, or o mechanical ‘slowly gathered through many generations,
enginecer, whether he i"?ﬂm-‘.’ classics ot 'and the theories developed have been’
" | not. must in addition to a knowledge checkaed at every stage by eahorate | testa
" lof nmthematics, be ipstructed in the pracs and experiments, in which enginetrs have
{ Goal engineering science commected Wil ‘applied  the - methods. — of experimental
fthe branch of the profession which he 10- smenee,  The'igreat development in  the
tends to follow. 1 may here remark that e of this structural matérial - would
. |the present staff of the University, does have bLeen. quite = impossible - others
.~ Inot provide for this kind. of ]!‘lfll;‘l"ﬂ':t-lﬂ'nq Wise. [ﬂ']'}hlﬂ-ﬂ{‘..l {
. " |hut ths iiefj::icnﬁ;.- 1 e will n*{c lnzu The Finger of God. |
: i "3 i :
i§ b supplied. v i 5 After the discnssion Dbefore the Insta-

ttempited to make good w . digens
?fei_:m-d I‘m by his Kxcel- tute of Civil Enginects on a puper de

ands to

years before
#..the deficiency

léncy, bif having now put our h seribing Lhﬂm;i:li'iﬂ[;m erected over the E':Im—.

the plough, I trust that the vigar of our bevi River, just below the famons Vie-

F ‘m'&ﬁﬂ'ﬂ will atone for the length of our torin Falk, a story aas toid :,Jf.___,‘ chijot

. negiect. (Applavse.) o1 the Barotse, one of the neighboring

i What the Uiniversity Cen Do. grthr:::a, W‘?u came almost daily  and sat |
2 ' down an

watched the budldiog of the.
gossamy webh o stee] that was gradually
extended over the gorge, 400 ft, above
the water bolow. He said it" was amgxs. |
sible that a smalj thi.n:il ke that could '
carry anything, and  that 1t woauld
dangerona to walk over it. When

. The first-objest of an éuginieerng school
‘at 4 nmversity 18 to prm-?fie that fonndA-
ion of scientific knowledge which is ne-
cessary to the young man eotermg VDO
the engineering profession, We nmy stile,
t the ofitset that no university or technr

it

cal gchool in the world can Iurmish the; | Xts completed, and he found that a train
omplete training for an  englucer. Lhe | gowld go over if, he sl it wus . the .
seientific Jaboratories of & umversby cafi™ (finger of Goid that kept it up.  And |
not possibly give the sme kind of expe iz n sense in which I.huu? _chief {was
rience 4a tz_l_t.‘-:’u_i:l'.l'_ined in' practica]l work- ‘rizht.  Fex the finger of ' is surely
ghops or on  the construction of larxe the compel power . of  the  Jaws  of

Naoture, and the ecrection of such a struc.

! ture is made poswble only by the uccu-
rate calenlation of the forces acting upen
m%tl monvber of the bridge ln accordance |
&i
man coild make from the knowie

vorks. - It is not sufficient for a man o |
now how to test coment and gravel
: t he may determine in what pro-,
: ‘:to'l‘ugl:{thm #0 .uhtq'ﬂgnp't:m the

Padle his matersils, what are the

those laws, a computation that no

handle his materels, 26 Won!
1 3 ,-ﬁrn@kﬂ' ol _There arc -some brapchas' of pugineers:

rds of it. = It is mot 1 _ .s:::h  eleotrical ., -enginering,

be able to compiye: | | Luat -

the various  membera of . \ t

—

oeE h Ih.. Lthat o m 11 b‘“m . - 4
| petent, -~ (Clearly tﬂr;l kind of Hl-gnll; 1
| mnot to be got & a university. i

vorder that they may be better equpped to

~jenable

-l. -
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tho %u .p% to the practical problems.
minds h:vgljx nowvledge of relrted sciznees
and trained in scientific method, and m
gevernl American  Universities  aecial
desres courses are now given for road én-
gineera, Every branch o( endineer
iny has the same story fo tell. You all
know what ‘a vital ' force Was
scientific  coginecring the ~ great
war.  The  Germams had ' ‘the - first
advantage Yarrely  bocuuse  for a
peneration they had devolad the energies
of a lapre proguoction of thar geieniafic
men to the devices of military enghper:
ine.  Apd we did pot ibeat them untul
we had proved that wa ROOW:
ledge a4 . and powers to apph it
at ?mﬂ as keen as thews, (Applaose.)
. The Scientific Omtlook.

Fven more mnportant than any dereot
}k.nqwled::.:c that @ young man gets from
University stusdies i the. viewpoint  fihat
ne gaing, The outlook of & man With a
' soientific trajning is entirely different from
dthat of thie man with practicel éexpeéciencd
as his only guide. ¢ & best equipped
to take the view and subjugate
pétty personal Jeelings in a search for
the knowledge necosury to the solition

1n

e e

| of a, practical problem. . Some years ago

{a young graduate of tus University ob-
talned a position as surveyor oo @
mine. For two or three years hes darties
i took him into every corner of the wnder
grormd rorkings, and, although his actual
experience of such work =wus amal-—no
i thmg at all compared with that oi the
! anderground mamager, shio had heen all his
, e at simMar avork—he formed the opaion
| that the methods of workng and the
whole organisaton of the mme cowd be
 greatly imnproved. Having carefully thougnt
out his plems, lie put hie suggestions ror-
| ward, only to have them lauvghed at.  DBug
' he persisted, and as the miting oparatsons
‘weore then a source of greal wotry to the
' general manager, he swas at last listened
to, and was piven the task of conducting
‘& special enqmry mwto fome of fhe moblems
-,ir}n‘-&i?qd. "he Ndu.]timﬂhe okl 1";;:;15 +that |
‘the mine entersd upon a now lie, with
 petmanent improvemenrts eeumzmcif, ;md!
with a definite’ advance-du redoction’ of
risk of optmution,  He snoceadead 1h mak-
ing & marked rTeduction in working cosis. .
he turnad I;ﬂ&nw mine ido a sale

\one, nd made a potabie adwnee | ip
methods of mine orfanigation. He 4did

‘not learn those methads at the Umversity
bt 1 believe that he did get the ou ook

‘which ennbled him' to view the problen
in a mex Light largely ‘a8 the resuit o1 his
Upiversity studies. Yot the o of

(the wark wonld usually be regarded us es.
sentially the province of n pmuly practical

State Euootrngerment Needed. -
| The value of trained engineers lo. fhe
State was recogmsed by the late Hon. J
H. Apgas, who founded the stholangap
‘that bears hid name for thé express pur-
pose of enablng voung civwl engminears tn
obtain trainitg and experience abroad, m

fassiet in the development of the State.!
Tha scholarship has been 'awanded bion-|
ally since 1888, thie soccessiul candidate |
-rmmrmﬁu £200 a year for two yéars to|

im . to bepefit by expemence ini

i

" ecouwld net be drawn. For sonse reason the | |

Jinglind or’ America, but vofortumtaly, of
ﬁ M ients, only threg are mow
.-1 I cartzindy je much |

i | A
D Tk A By
grepter proportion of the s,
Who T penent tho pick of our engineariog

‘gradnates, to come back to Southi Ans-'

tralia, and s carry oul the intentions of

that we do not indncs a|
AR

the founder of the scholaréhip.  (Ape
plange.) So much of the avi en
gincering, of  the ' Sgate e
under the control  of the Government
that thix can only be secured by their help
crufte oo .

‘which _woa Spopt on Taliways,
‘rouds, irrigation, and. “other
nndertakings. Thli 8 o vy

and 'n'l_'n‘!m{'iw'u_ have thorongdy

A

‘that] | Sl

| engineering and manuiacturisr eNlErprises .
10 pro-

pocnds, ‘the very p

' .of pure copper, was:

'nine meonths experiments wore.

. and W

i - - L S g A ;o
our | unsvermty 'bi'oithﬂ'lltr
telling us that unless wo WI abject
well to the fore we canoot be regarded
g8 a real unmiversity at all Lt i Chad
the university school shoald itself be a
centre nf ingpiration for the eugineering Wy
profeagion;  that it shonld be a ﬁhﬂ ‘
where omginal experimental Work ;& ,

wavs beiny carmd. en, _
are tried oot;'and swhere engm
may come for help’in
an roments 6 advance tecar
knowledgze, and marticwiarly "'Eﬁ*_ St D
the solarion of engpneering problems of W
special ioportance tuthe State. 0 ¥

Vale. ol Ssientifc Bissenbrri Sl

All the large modern cugipeering and @ [
maunufacturing  corporalings have meaksel,
Lfes value™ ol H?ﬁ?n“i' r&eﬁ .n:!‘;;!,
these times they coud nol Aold o loremos. -
position without it Io the USAL 'qﬁ,‘k
than ‘fifty irdoyinal cobeérns ‘have
lished peseurch luboralones on sd  ex- 9

QD Flectrie, American Mﬂﬂ' - - g
(.. Detroit  Kdison Co., and ofhea < |

gpend as much sz £30,000 to I:Emiﬂ,h ‘
yeur on research work. In this State, our 5

* -

I

are, as 4 rile, too small to be able

vide research darriments of their own {3
and for that very reasdh a wel-equippid T

Universaity . is of the more im- -

portance, for it could grve oe-in N
umny afficulties. (Applause.) =% 550 ;f |
During the war T visiied a wark-
ghop near Melbourne, wwherd an attomst -
had been made to start in ‘Australm _ﬂ_‘!
mnu{u ru'-ﬂf @P:mr 1 _‘:- Hen UNOD- )/

teinable from abroad. ' - __Jﬁr .‘: aren. |
= i, b [ g e o

L - e A
per; containing 8y K ich as 990 per

workmien were engazed, but

ooppec was not sufficiently ductile.  For |
a great deal of money was spent witho |

successt. A a .ast resort a young
bourne graduate wos enpilo 30 .

= 5 3 i,

given sperial adtention to the ex
'ﬁ'{.- _tlh Jﬂl.'! {34 '.. -
Hﬁ%ﬁﬁ Eﬁt I:’Ee.u

of oxygen un

an
11 per cenll
Gase it was present
minnte layers in between
copper, forming & siructure L
sutectic.  The result was that agh|
thae oxygen formed less than O per cend.
ot the whole, the eutectic, in which the
Sxide . was intimately  waven, jormed as

-

nuch 18 20 per eemnt, of she whoa,  Now |

arm

suprous  oxides ia. not  duetie, =nd they |
mitectie in constrpMMCce WS A L struc
wre.  Moreover, it arranged itself J“ﬁg
te. boundariss of the prre copper crystais |
h“ﬁﬁw'thﬂ‘ O ;~':":f ~ 1 -‘él |

was to destoy the strad he | |
»uld he done by a evecial tres tat]
rdueed  the “oxide . part to

: hﬁ re a1 3
swith o fol

tically & 8 pure _
of oxide | ik
this "ﬁjdm the-tabes were drasy

had fmiled. 0
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