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-DleCharrmar] q re%re that the writer of the gaper IS unatile
t] e present with us our Jon. gecretar y is to read It Tor
im. T ? absence of the writer need nof | ‘any way detrei\ct
irom ample criticism; the greater the criticism the more valu-
abIe the result.

Hon. Secretary . Before reading the F rEer | may say
thatl\/lr AnnsonHaIlh haver ﬂreat Interes é)urexamrna
tion "] connection wit |t eStH ent Graduates and. was Instru

ental In gettin severa Aber een aﬁgrentr fstosr(tfor It and
t osg 0 passe ave unrte t%% ran a Student
Graduates’ Branch. st FS shown Nis very deep
Interest In the educatron and trarnrng of the young engrn er.

The effrcrenc Ff a nation is the combrne effr rencg of it
units,” erng nown exgressrﬁn it 15 therefore vrta]
hm portance 1 traw the units suc a mannert at they wi
ave as high an efficiency as possrbe

A\]w?\‘rkable S heme ftrarnrné; ould have to be economical
to e Nation t? 8 ver ar& the emﬁ] ee, a orPIt which,
|nk IS 100 often ?Iooke the majority of those who
attempt to frame a Satisfactory scheme.

J tild he full recognrsed that the inherent abrI} of
individuals varies greatly, dnd It is in m n casgs wdste of time
and money to try 0 lit grtarn oftg cF %herop frtrons
In anv vocation.” Individuals ﬁ edrvrqe int asses
Fmp]eg the mental workers and t g ys cal work ers a ert er

ese IS not restricte tfo Zsectr 0 socret trs ern
rtrsor him[ the scheme |
ever acr rt eglrvg(rj) encouraget se wrt t est
mteH ects to worku the"la F Pen an arr com et

r C mpdtrtron is the only way for every one to |s
true eve a5 a consequence t e most efficient reaches
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In the en%meermg profession, howev r, it 1s.of the utmost
mdporjr nce t tever one wort Iy of.the esr n tron oLen?rnee
houl avea orouh ractica trarnrn e ? eoretica
one ractice’ of Wor rlng IH r\ os ora W] ts

g ason ortn{ocyearson shou Iscouraged for tho
att rn technica r unrversrtre as tg re rs am
fime ranyone 0 serY aglprentrces da at the sa
time obtain”a technica drpIoma university degree.

With your rmrEsron I s‘rall drﬂ ress a little, to seF ow the
term Enl Inee s een? ved, and to see. who would be con-
sr ere grtrmﬁtey entitled to the designation, as | cannot stee

the}er nfot erestrrﬁte to certain persons who
vrr ue 0 lificatjons, have demonstfated to some
aut ?rrt trve

ies their fitness to assume this. itle,
and further, t at it WH? perhaps give me a basis on which o
wrrte this paper

The word * Eneq ' ngw obsolete, was | tielreve derh ed from
the Latin * Hr um meanrn natura talent. -abi HZ or
skill, and was used In t etrmeo auce with this me rnﬁ
onzv but it came to et ata ec an ca contr* nce, Whic
BO ed brIrt In Its desi %n plicatign 0 %everr 6ﬁ
ecame as an moees ecraI those whic
drstL %u she from ma es were rrme mo ers and were
e ytea encyo somenp sical agent, suc as cannon,
her the st ain endrne until at the pr sent we 2550-
Aate the term on rrme movers, rc |s e correct
Idea, as the term nrim ”P, given to p ere movers, hecause
they' seemed fo be endowe with”a power akin to mind.

The term g]rneer whrfh was at first spelt.“ Engrneh
Was Ofi h Y usrveiy app 8 to certain ingividuals mJ g
rmy, d the, planpin a desr nrnﬂ sdé)er# ten
t e constructron fanything Tor use ‘in the ar offence or
eence uc as ortﬁ r%uns arrac ﬁ trenches, atterres ete.,

gvg under them skil fed workmen, who were nlot esrg
nate ngineers, but that of their trade, such as plasterer
masons, carpenters, etc.

In crvrlérfe however man}/ individuals were en aged rn the
lannin esrgnrn and supe vision of S| rIa orks, n these
tecame nQw.as Ineers. | would Vne an meer

en as an individ ua K\I %% {15es dde arto annr
Ing and supervising the mg or any me anrca STFUCt re
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as applied in commerce, or for the safety and . convenience of
man, In contradistinction to one who turgs or tits or erects the
parts, or he who tends an engine or machine.

The Instltuno of Civil En meers was founded in 5823 df
the Charter of this [nst tutl N ng give o e a oo Idea
what an Engmeersou have been” in. those ~days when
En meermg as |t stands to- da Was. ractlca In Its, nfancy,
tf fates. th a the Professmn a CIVI en |n er1s, “The aré

nectm t reat sources of power |nn fure forthe use an
convenl ceo an, as t emeanso P8 duction and of trﬁ ic In
states. TIore te[jna and mtergalt F Pled In the con-
str cgl rl@o roaqs, nriages, acéue ucts, canals, river naV|gat|on
0c for In ernal1 Intercourse an exchan e: and |M1
constructlo ﬁorts ? ours, moles, b a a\ers and gt
houses, ang in the art of navig aHon |%/art Icla ower for’the
B#Jr oses. of commerce, and I the cofs uctloH an a aptatlon
achinery and w the dr rainage of cities an towns.”

s quite possible foy some individuals .to be proficient as
C|V|I ng[ﬂneerspm those days, as Pald own in tFwe F():harter LBut
mvent,ve nro reas wgs so fast, and expansm tg;reat 't }
sec Isation. nad to eadogt)ted 3 enow ave {an’\%heso
the ngm?erm ?rofefsmn ermed Ciyi F nlca
Marine; Electrital, Oil, Locomotive, Agricultural, etc.

S emallsgtl?]n Is the essence of efficiency, be |t broad or

ining,

narro this can eaple totearts aswe as 10 IndI-
as It was found necess spllt civil engéneene]n%g

yiau r
Into rancrbes If 1S now tlme ) aFeyr ﬁ] resth §
uite Im

mec meerm JS at the p esent g/
poss oran one to pro |C|ent in all Itf branches.

In thls countr mechgmcal eanmeerl{nT;n | think, con3|sts too
largel of englriery and not.eno acr\merey conse-
UEnc e|n tatteteachmeq n3|s S 100 ly 0 en me
esign and onstrucitlon negl ctmq at wh| echani
enq| e ring primari ans nam ede5| n and construc-
t|o ma mes as mac |1 ? [EI(J] mac ine Pls the present
item tﬁ ‘to narrow t of commerca entg Prlse not
rm/ In the en meermg trades bntln those trades and Industries
which require”a large amounto macninery.

The desmﬁ of such machén SIS Ie{ H he handi of a few
€0

A e SyIADLE O 3 EChnIca S ege. or 6 the. aching
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IS restrrcted to certain areas, wh h rs a great source of com
ercjal loss to our. country, ather ” countries profitin
there hes ecra Isation’ of machrner for the various pur-
05es IS the eat source anatronswealth a
wau ere e recom tmec an caI en rnee 5.5ho
nﬁ’“'a vears I rtc“t rar\“ i ) oy been doing. 10
wat H coe a run X ? amon st %n n/the Hg
mec nrca en Ineers we cialise in, ter
sn thin event ma rn es or the machrnes use
mrtustrrfs (ng& dpbure 0 th(fm out det e Iron districts an< r?

e 0pene ear seaports where the bu
materials have to beprmportgrprn any Fease

Crvrlbeng!(neersae also Iow an%should by ome. means let
the public "know OL sulta e Sit \ [ urg t t e laind, where
water power could be made aval ab ustrial purposes.

At a tl)me Irk% this, when the r\srngr gceneratron will have to

L A
done in these matter ener

education rom |n H h
% rds to b %moreo an ind strra and commercial nature tha
as been In the past

A distinct branch of Power Engineering would he a step in
the rr h rection,  ang whrch WO %t[t Fr ec?alrse In the mangrg
[pela . Itser#srgn of prime movers, which s now a very large

In the selection of surtablf {rtrants {0 anK trade oreprof%ssron
P ers mave %ten very little to uide them In their choice
rnkt eéubdects ta %ht at elementary scho% alt h

sent s oul odifie some\rv at: 1t e othe
entran has genera a/erg rttte Idea o on It ns han
re urrﬁmentso the trade or professjon ernten 1 a( opt, an

1l be found that vocatrn |319 era h P

ther%rrncrpe hat he takes yp that o ather, or his uncle or
ri g S because fje ears o eonessuccess In a
cert in of Dusiness, an he prob s he'Is on to a
h L or sometrme on r on oear nawa
in to adoip ht thou ps he IS tota yunE Ite
t, e cally or me tathle ut sometimes the blame

ther p
Lests Wit ﬁr Xrents ho, with best of méentrons advise
Im to take Up a certain vocation without studying his capa-
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ilities; it is for this reason that some plan should be adopted
EZ which Eoéh the employer and the entrgnt have some meanp

ing quide
S0 esubtjects hrch are Hau ht to a fehrly hrrIrh standgi
an

érﬂr% eesemceonu Jy SCFO? rS)f Sgac rerS anr? %escrﬁ)t véss(’u% cts 0
ve%é 3y Eractrca character substit efer

rn e
frtr%]n ard”of any subject until specia rsatron hadI tg]e tpecg

Thes de crrptrve subects sr%uld he such(ﬁs to rvee erg/IO 3’

ahnd arrIP/ Aeah eaof evarrous tra gro es
h tresrnvove the mental tools require eore ¥onecan

o(grfe to attain th e hi het rtrons [ the Ifferent Trades or
esrons s[pP emehte ectures on materials, w ere

oun romt ear how carrre gm one coun rx
escri tron of Now

ahnother w t 1S made rom t lem, a enera
nrshed %ducts are roduce from t em and where &)os
sible to sho Karrous aterials rn their raw state, an f
Various stag of the manufacture of the product; com Ercrﬁ
outrne nrn rnsurance comlmrssron elements of bog
W% and |n act such general industria an cmmercra

e as ﬁ) be a ﬂurd? to the ¢ oosrng frfa e or*Pro-
fessron S we ﬁ P e 0 muc va ernater Ife. At the
ame time, we s ether ose sr ht Qf the classics,
ut | trnkmre rassou ontetac in ofeemen
tar rndustrra an ercra su ects than. s U pnee en-
tary classics, o detarso me of those screntr rcs Jects whic
are'taught in e ementarye ucation at the present day.

The |nc aI arm of educatron s t0 cuItrvate te* menta
ower viduals I a wa as t e the

1zens, t e essentrals 0 w ich ae racter and
icienc hnt elr ¢ oseér vﬂlere of actro fter arhrn ant

LB 1 o r
Traracter ﬁr lProbaia#{ has heen hegun Iy r% e% rm
dead hfwia i el
a}?raeid Yiver se cf%rﬁ Jone and not only 1s this rnﬂ hcrent hut
E E emadeto act them out as muc a\s e(rSSSIBIc

s 0l h
t {
as selrt Eglp etacetacpt?srh °thJ°p?fnc'r'EneeveJXd ebr%graphres
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of great men, should he Bead and studied, the teari]hers extplam
mg and pointing out the best characteristics, also the wors
ri the deKeIopment of tge mr%dI and character it spould he
ined w hwrl syita eexerctrses venw ereb
est ng ene earnm them to force’themselves to do
rs e t querm rmﬂ]ses to do wrong,
example, an ats) teteacper t to create am iron
patrr tism, etc., by leading their desr es into proper channe

gaood memory Is one of the mos(s valuable assets that one
can h ﬁ nd that it can be cultivated by sujtable and Inferest-
ethods, tqere SN0 doubt1 such as descrrbmg minute Hy
ar e or.artic es S

owrf] to them. for a few seconds, by . the
? ﬁ er gavm detal olour, Size, shape vgosrtron what it 1s,
had ev rseen(tt efore, where under'what circumstances.
etc., etc or cass wrrte own or home exercrse
as noPsrs of t eRrevr us ﬁwor In the class, statin
h 61< fan ed tWo fa e thelr attentron or a syno srs
class wor woo three days previous, or escrr |g e ex-
ternal ag arance apgrone 0'may enter the class rodm, w at
0pinio %y would form of therI ch({aracter and mood af e
trme uction, from t eir walk, dress, manner, and
ex ressron um rous of Lexercrses would occur
h edcher. ng zvu Wi cases where tradesmen w 0
ave gerha ps been orkmg at the same art a machine or
en?m times for man eari who cou not describe 1t
wrhany egree of minuteness if called upon to do so.

oA A B T T o
me Iclency of his teacher or teach e[ The Inf tt)en
teacher oui the young mina is great, also his responsibility.

He, in a sense, supﬂlres us with the material from whrch We
ha et]ob ild"up 'the Tuture engineer, and he s Hl not ner[rlect
to build arac er as well as tran _the mind. olastic attaip-
ents an ramm zire not su{ rcrentt1 rc%nse an onﬁ to teac
ersona Ity sh t1d count for much: before a teacher can
successful . ong he must have certain necessahy
?haract rl Pcs t %Prmcr a one bem gefnume Interest In t
uturew are SR]U ls, and asg rrrt pafrrotr Impart-
In totem ent usras and asmuc Oliver wrsts Irit
el s&ouw] pememper %Ehetrt“té'a ing C%ﬂtagt%‘ss
chargcterrgtr that erT train the %oy to teach hn?self msteag
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LS gt e Bl
Iﬁ %wlsheshlsgu q 8 % XI thin E)
t h

W s to acquire, a
e oice of teachers, personality s rttoulg %e one of the de-
A
t

in
Id

C %ac tors.

eneral survey of the. elementary SC (?ol curriculum glves
ng e Impression thﬁt It is largely blasse towitrds the c?ssms
H | ine arts ereas, In“my opinion at east a aance
o rough out etweent ese and those sub jecds Whlﬁ

up tote Self]

owm subjects atsbe ta‘3t tepoteh\?era}%)es Ofan d made com
! llls?t arlthmetlc alt t/a

sory. En wing, elements
s Attttttgtattttkattoatt't )
emonstra It sho

U
exce t that wﬁlc% |% shown ;F]
reco mse thatt est En B hes und [-
tood, that it wouldsve uch va ua etlmel much of t
(%( ferature glven etween thESﬁ es wa scra ed, an
% % dealing with” much more. useful knowle gﬁ stituted,
\A‘ are ﬁ ngntten n qsutte as good English, Teaving the
a\s/\?lhcs until specialisation tsed N 13th | t
en a hoy has comple IS ear neemnar
schocil he S%O%lg im Ht%?ter arith eYIf ?gﬁ ?
mu taneo s e uatlons detrr teuc id),
emenso |ntt]agn is ect ICII¥ andmec anlcs the
chemi tr a natur 0 %lveg alrly clear
| ea o e const tution o mather lement com unds
5 emical nomenclature and symbols t atomic enc

[
Issociation, and solution. Practica ane N so(L eomt
enters tfte fle?d ? tJ i Xt? thein

P gn y trades, and i asu(}etw I
$ 10 muc neglecte asman% p[]ocee to 4o drawin SWIt out
awgﬁ rt/ prgvious tuition in ‘the principles of prajection or
awirig ‘of sections.

hﬁ% Q) e s sy, Before | eaihed e

gemi 4Uas hag neolB gtlons mvet 8
suc inin it hm toaer?téusafnyeéc ere occ& gn
7qre ared W rsue r stualeﬁ tt%ls

I
i
ag e of

boy who af the a

simil Xr to”; hewﬁart y ?Jn

Wlf f

ﬂe geHI specialisation sh uld be deC| on, wit %%
ahce of the schoolmaster an arﬁntsv% il adwse wh ther
university, commerce, or trade should be taken up.
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Eiducation should not be com ulsory ahove the
those wﬁ |sh to gursue thel stueWes f rther S on

aving: reél cholarships should ar e com
etition al restncted to those” whose p rents n an ua
neome below a certajn amount, or, agra ing 0 ees epen Ing
on the parents annual income.

Schools should onlg he S#Jppor ed bv ratepa¥erf for elementar
e ducation up to}W Og% 14, the cRmpu S%Y Imit, arF ever

conranements %ul e given for the esta hmento Envate
schools Yor all subjects, g to sunnnug rom |n ancy up-
wards, Stategrants eing reduced as much as possib

The reﬁsons th r\aves oken tIength oReleinentary educa
tion are becaus eeeme tar sc oolsare the pla J]%
a Hrope; foundation for t e( catlon equired or a trage
and professigns, and | thin t [la us and organlsatl
were' In the.hands o more cap bejn vl uas than osew
are reinonsme or these as t e e Jst at re ln rW
*fICU Ies exg ilenced In theé ng of tec nlca suljjects |n
tera/ a%s he eradicate ggresent stem | a tre-
men us urden on the atep ar%/ers and seems to Be fra e more
for the. pur ose of ceatln? oyment or teac er? mn
our univer I|t| (5) gnnln anve us a class of. theoretic
men, who, | am' afraid. Tequir practical training to be o
much use'in mdustrial occupatlons

For those lads wh? ||ntend to be engineers it would be muc
better in evgry W X

not be. ma %usltsar botﬁ éChoé"ndéf net\lllenllngbgltagses
R Ig be. msULutecffor”Hos%e ?lllng 0 ta F vantage of tnem

eevenlp classes li oRen for at easé nine mon s of
} ear ﬁ 0se who eavE | at 14, an ax classes
0se Who are Wise enough to ta eadvanta eo th

OTQE sR/IIabus for the day classes should be somethlng after the

1. En I| - includi eography, history, the classics and
commercl afcorresponc!e%g orapny. Y

2. Pure maﬁhe atics % dIStlnﬁUIShep fromnn aﬁtlcal mathe-
matics, as | think that the teachi Pure ah ematics IS
much Fether enta trammg ?ract cal mathematics,. ané
otonyt IS necesSary t0 o feach.the young en

that-he'would be af)tle to pass e matriculation xam?nangm?er
entrance to a university.
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actlcal plane, and solid geometry.
elements of industrial themistry and metallurgy and

3. Pr
4 CT e
g Th eoretlcal mechanics.

6. A modern language. _
H fthedume hould be devoted t Practlcgl work, and f]hleflg
Ofe tra Ts (fh hIS essenHaI 0 a%oo enqmeer tP ave
now g as no o ortunt armng
whilst sérying {prentlces Ip, such s the grlnmp es an

|
Bractlce 0 mou c?m |rl) 50 fgr a |t IS Possmle {0 qive It
attern ma mg shotld be _substituted the. ordinary wood-

ork, anvi wokwlt weldin as apprentices Ip the lar
Ma g t thor u y, t e ms]wructor fe chmg each tudent |{1
P ﬁve onl mwer Itting’ or turmnﬁ[) ﬁw ? Rese shogfé

in how ‘to file, chip and scra rn too)
ettllngta}ad tem er|n them ih f|tt|np an turnl galv-

l) ures ontg est cuttln ang es or varlous eta
est cuttln% f eeds, screw cu HIP smal m|II|ng
machine should be in every esta shment

Thetelachershoul he thor(#Jg yexgenen?ed well educated
ractlca man, who Imse reqular a rent|cesh|ﬁ
%lneerlnﬂ aind not as 1S o“erbt eca a joiner, or ama
Wlt ctica traln]J at all, but per aps Mas a university
degree, an not that o glneerlng

A cours such as | hﬁve detailed, g ven to dI be{ore he
Enter g to serve his aP Drentic |g Wou h
ene*t to tn %l/oung nﬂﬁrent ce, an the emplqyer, as he
? emy encement o h| ap rentlceﬁ1 be ab S
|ent an obs at he coul aps wou

not ea owe to tr nt|I e was Into |st ird year.
The lad whg Iheft scmol at 14 awd who i | attending the evenlﬂg

classes would have the-same retlca course,” except t
%“C f\fav%r English, wfnch shou?d be optional to him, Fa)md no

Ahthe age of 16 then a oun lad sﬁrts his ap rentlcesh%p
and I] such a!ramlngast |ve m ever ErosPecto a

successfu careeh Fosm le a dugversa {3 renticeship of five

i i s

Case.
[ think draughtsmen should he s ected Hon}]the works, b
competitive examination amongst t 0se who have served a

yemﬁ

d be aﬁowe ina
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a ticeship of not less than five years: the examination
ﬁg Tt? h ch as to sh thhe candda/ateggheoret 8al nowq rﬁ?e
ed Wrt Practrc knowle mou ‘t
ma Ing, machinin frttrn 50 st? h%veahr I e crent
designer: a thoro P nowlefige of all these is essential for
econ mrcal r]oducton not on rs It necessar&/ ohknowt e pro-
%esseso ma% inery and fitting, but the various shop methods of

Ixing tlie jobs for ‘these purpose. .

At the same time we have to organise a method to Prve evemy
Fépdprentr%eth Bnortunrty tﬁac rreasmuri georetcal kno
ge as he poss %can The system | would advocate Is, even-
gcases ntil the a rentrce
vears, the ¢

as serv a minimun of three

ssesto e ountary and at aJJpr ntrce ow eg

ense, utt at encoura ementt ese ¢ e
IVen bgnt e emplo er tong
N

tten ssess ould
reern% Q th overtrmie
ut by endowin coars g prizes, and bjr taking a lively
Interest in their”shop progress.

At the end of the thrrd ear an examrnatron shou|d be set b
rsrep esen rs examination should be of
arr standar |nt an ractre an acer
arn m oft ose wrth the hi r s
tten tec nical colle eor univ rsrt ea owe
durrn ast- ears, or a an aternatrve SIX mont
each year or the astt 0 years.

Those who reach t stage will probably be from the ranks
of those who rebmf'nne ats r\)/H i ? } 16, and their Rrac
tical traini % enterrng th e rqm a trme oint of
vrew woul ee to one ear ut ore In rnrn from
epornto vrew empe(ren e; the half-fime in the shops.for the
st two Li;ears would make zatota 0 frv%g/ears aprr])rentrceahﬁ

ﬁfqrngné nrsn antgoﬁe the dravran office would be sele

rn Ice, af a rentrcee%eorrrﬁnltmr% evmit worﬁrn e edd at

guccesstﬁ? 8r[hf)etrtor Was on WNo hfida Yeft schoo pgt '14 then
time off to ¢lasses urrn wor rng dS orr%t er, durin

e made up by exten rn

ticesh hould
{ fﬁ%’tttﬁsotphtémaepp?eﬁhces i iine

Stude ts should be all nr]dto enterate%hnrcal college. as spon
as they have commence erragﬁrentrcesr ]pn cop tion that
they rYass an entrance examination consisting of English, mathe-

in ang case It wou sta
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fi d chemist ti la d solid
tﬁ%d“t Ssltcﬁsnggrd CTmIUY biACcicah, Riane, nd solid o
ementary schools
A ds the different kind h kind ought
s regards egléeren ind otenj%Jaeenn? each kin OH%

t he se %ate and distinct and divided nto. four gﬂ
civil, mec anmﬁl, maHne or Power eIecﬁrlcaI edc ‘ﬁavmq
h%%%lﬁtlass?gr teacher, who should be ‘directly responsible to the

am not here gojng to. frame up a syllabus for each grou
alth % fntlontodop ﬂ? P

state0 L\;\anherlé \{vaﬁ ereqces d%t |rst but | sha

ti] 5 a e.In th e E\
edure. . Civil, mechanical an eectrlca ?n inger I'IO'[

etatht hF at and heat? Ines untl % n |n elr course
and_thén. on genera anner. tecaseo me anlrhal
englneermg talls an de5| n o m c Iner use In t
r% ustries fthe dIS rlct in w ssn ated, or.th ose
new In ustflesb Cb Wou
e subst

district, should Itute tn the place of heat an
engines. Marine or p Were neelrln students should have
rime movers taught them fro ommencement of their
ourse.

|eyto et enu n the
Kieat

In the case of mahnng mecha eal n% Lectrlcal engineers,
ason afwrele the draw |n§; |ce t that actudl draw-
Eg shoul t over until after a syfricient am unt of and
S tch o detalls and roportlons arts h a een tau?a
couF Ith eB Ltres on tfie Qrolpdertles ﬁtren materfals,
that would probably be the year of the colrse.

The s andard at the commencement of the day clas?]es shoul
be equa \o that, at the commencement fourth year o
evening classes from commencement o apprentlceshl

TE est def|n| lon, Ibeheve ofﬁwell edétcated nhan IS that
nQws everyt |ng a out somet ing, an ome Ing ab F
evert neg and this should eoura OtlS uic
% possiol wehavetosvementaleforta omtenheg nored
man tlsmH etter In every way to tr Hweverx
tHi ﬁout somet] be ore we tr)H now omethin tf t
ever t mg g Wlt |s argument’ favour as earIy specialisa-
tion as possi

The progress qf the young shoyld be tested periodically and
tf]rnuld pno? be alr élvedyo pocee untel | at F ?Sd perycent
iciency IS reached In the ‘most important su Jects
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Tlie truIy effrcr nt e gineer is t{te one in whrr% ractice an]
t]eor are ‘hlended, this should he an arm of everyone whq

s the inclination to e an e rn er II the c unclls of
e ucgtron rom rnfa war W Pt to b
oun pew 0 rr en throu arrous ran es an
Posrtronsb actrca exrla |ence ere een
a]rves for the education ot t ern cer arn rndus ries sh

osen from the nstrtute 0 ose IH ustries. It wou
grea benefit ho the cou ry gs ode if sy labuses for the
ducation oft 0Se In each in stry an Pro esston were com-
grled and recommeniq gach seﬁa e_Institute. Marine

8|neer|n IS one of the rrncrpal tries o thrs country,
an It lias always seeme s range to me why.a degree in m%rr
q,neerrHP has NeVer peen gd Universities woul

specialised t err engineerin scrence
de%rees suffrxrng P (n Sc.MechE., B.Sc.C.E.,
BScEE BScMaru

The Chairman: The subhect IS now ggen for discussion, for
which | am sure the paper supplies a wi

r. A, W. Brawtey : | thi kthetarang laid downb the
author oft is paper iR a Hoo %oun rnP| La stardt iS a
\T/ery ounda(}ronu to bufld; but it does not go
ar enough e trarnrnP to the workshoos

S arr
n It 1S rew ﬁte works %pé wher e mF| to realise
eextent nowled% 0 not |nk ? Ht
oyer has taken sufficient interest im the e uc tr n of the
grent % eakrn rom.my own experience, fr ter I entered
wor ops an apprentice; we were m reoJ ess left on our
own as ar as the e (o %r Was ConCern f course, It was
real’ g s to attend ‘the technrc(al SC oos in the e(enrngsk
oftn when. the oreman aske ou wou r
vertr e bg/ tatln ﬁ acasto aten [Y ugot |n
E B ere ore, that more athe l0n° sh ou
e pal the rﬂaster fo tr] ads’ tra(nrng In the workshops,
con orntI with the technical class wor

€ Chairman : We have all. had experreﬂce as marine
engrnefrs so we all have somfthrng 10, sagv ont IS Ea er, as we

?‘X&ra e)?nertperr?cuegro”t]ﬁemlét n do it wrlﬁ reaﬁ heII
Powarrgs weheﬁ this paper Is nEtenderPto# dreatly Tew

0. Beckett: | have gleasure in bthg able to add a
smaII quota to the Chairman’s rémarks, as well & 10 the paper.
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nk patriotism is at the hackbone of education. Myr. Annson
It patrioti tthbkb f educati MA
rn t e earg/ Rarto his paper, refers tot g crvr en%rneer
crvr engrne M P eInstrtutron of Civil Ene]uh eers
T ?t (!nstrt tion Was ounde by .a, stone-masop. gtas
Telford was the map. ewas biried m Wfstmrnster Abbey
Ing in phosgectrve

and was one olt tEe E?rnef ? en.  While dea
ngineering work his o ea er apron hammﬁr andf | were
e onasefnc?se rer P l}to rstoog n his
ack room in a hote] In London the plan for the foun atron Was
formed for |t1he Lnstrtutron of Crvrl grneers and, as stated n
th epapgr the object In formrngtt e Society vras to develop the
art 0 ectrng reat sources of power. ~ Since. then qreat
ﬁ”? ave e, and It Is eessan& to s ecralrse fo h
r ent ranches "What does the boy know af ourteen
wn c [ was not e tf((:adte for en rneerrnq\/I but b %
accr ent] eppenrn Into It a F Brawle
?ate t at ﬁot vV rP/ Irtte rnformatron from his forem n r
ellow work me S Was my own eﬁ)errenc ost
en rneerrng know ed was 8arne(d ro outsr(e also a vrce
hus, It ws drapel’.who, advjse m to attend the tec cahl
s oosto stu mac ine rwrng constructrod] rgrrc
gained the ens Prize whe H . h the guidance
ot my_own experience, | had Qrought my late son up.
of gpini r“ at ngl eers are porm, not ‘made,. The have a
h ||% wa s fin IB(E] l]lt ew tr‘1 % r antici-
Patrn 1st at eto solved.  When my son was
% nrca sc om the eementavg school nd put him t

ere the m t as. a Eworth Ex
Itioner, andaso taur?hta o0od foundatio rhsu Jects surtable
ore grneerrn en we %ame 0 on on ewas nearg
¥Iwoud not accept fum in the Eaﬁ on on eg
ecause e.was not 10, but atW st am Technical. College t
too him hn with op en arms. %Iren nti n this In assrn

(ﬁ oW what seems to be a sh ort -S| [po Icy, re ardless 0
anl [t. was n

until we had tw#)n?en ratroHs 0
mrreen neerstatwe reaygotac anwrt
ollowing Marine engineering. ﬁm speaking now, 0 re
of ancre tor ose en who went as endrneers rn the
sail rngs rtte wrt auxI reymac Inery* e ﬁura eousf
men. a S aute them when rea rng he earlrl/ rstody
the, ste the spade work, as 1t were, that a? ade It
easi r r us to ay. I agrﬁe wrt)h M. Annson $ 0
Jects named tor the ov 0

good education, especially”the su
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fo rteen That |savev\)rﬁ;reat point, as we have so man d|ff|
Pﬂroblems to deal withi in cgnner;fron with en Ines, ‘boilers
achinery, time an speed, mi overe in a
certarn time, "etc.  All the 8[) und wo |s vaIuabe to t
%ntrant In workrn out th e&! ems the ure has In store
here is oint to.em asrse as regar st

& of educa 1 0 8
rinciple or mo edu atron t0 equi t e menta ers an
rn them fo b ﬁaru on ch fi cter p rn |
00d rests with } em ther}o the ¢ |Id nearI she
can.do much to tform his character foun atron From at ti
%tntr twenty one the fathey has more sway with regar tot
ufure. 1t7is In the Lormatron of ch ra terthat mot erf have%
|n Iuence and 4t 4s the grou erq)o Iaracterl thatﬁ s Int
ﬁeqinent tradnrn rh ahes us to o the worét strai ht
|nt ace ana stréngthens_t réouth to keep true to dyty w
‘nE mres from home. nd and Command entﬁl
o? &?n as com mrn% to form as eeta chor. Thewnher as
reorerarnt tot e estroe A 0hjairaceter agrse at_is on gf toees”r?n
Pﬂ the devquriment of the mrnd ”h’reé with cn ractergand It
ould be explained what will 1s. It IS N0 USE or eyoungster
at nine or te ye rs W%e to sa%/ he 1S norn% come an
en INeer, un capacity for i WI| ather
eans the determi attﬁn as t he care

re atho th cultiv |on0 memog/ at |sa%vas oodﬁto kee
In vrew ﬁn en HSI sm IS re{ [d to as bel contewoudf

It is so, whether in t othall or thﬁth/O”}

otw nta ounqrs]ter to pe stuck atone or Tive.years, an
en thrown. on the world as an en |ne con | er thﬁt a
}/0 %ter WI[( any ent usrasnt tl) ﬁ H
ro e worksho ple, will fip suc ene |crﬁl to
foh |s future assocl es |n the routrBe as wel as(li

e s cralrtres
elieve | hear thep?ate Mr.

e i e e
at We n}] l(q nev I carry [I '[F quass %OYHF?]S gm a ha

reg r st truy eicrent engineer, the. one who stu E{heoy
sacri '] L %ra%vm e??rcrenc

étr COHHEC'[IOI'I Wlt

arh e g\el O{he %esrractln to 80 [ Ice a
all atjjtjuvst%lenttgero %Nor Iﬁxpeggﬂegge especPaI[y at over qrng ang

T.D ! a ecrae the oa er of Mr. Annson Hall
othe trarnfnwgnrsteng eers, hut | thi k reference Is wantelj
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OF
tlﬁe commercial side of en%rneerrng He states tha the tr
Icient en%meer IS a compination~of ?ractrce and eor%/
Eractrce nd theory In engrneerrn reall mean the practice 0
nowrn% ow the ‘machings, are nd so far a t eora/
concern dknowrng how to desrrltn them ut fr}reneral ak-
th therr raining and wards, very

? engineers nT%; J
ﬁdom now of the cost, of a certain maching, an Ithrnht at
shoyld e ro%ght to the ngtrce of en |neers generally, or
stu ents ﬁt at when they are }%nrnrr; rﬂa ing a machine
ey muyst know t ecosto the raw % the co ofmakrn
| to Its cru e state, and the cost 0 g FctLon ae/q
ittle bit further, andds alsolh Now, \he Of]
trans ortatrﬁ it on to 5 . crist ? materia ave
also qot, what | g thEe erical Information t at IS re-
urred in all en%me rng. En meers as a rule, hav served
theiy ere In_worksh OPS and e Fneral work being
carrr out. They goto a te nrcrr sC eo rtechnrca
% ut so far as commer |a now edge IS concernﬁ the
ab Intel y nothing a]ndlt arn nOthing at the te hnrca
schoo ssoon as t eti eave the ? |nar eementar sc ool at
SIX een t et very little n ? coslls an eP/
nothi hatt tec nrca schoo ahou h

engrne IB cs, matne rﬂatrcs angd m C |ne rawing,
apout the cost of the matera write %
tIOﬂS nor O t now an et

h a outt e c est
roducrn % drferent arces churred saal oursavrng
ehces and %t er ag llances. From the pornt fvr1e Indicate
,ntepa per he Is reckon ng on an en Ineer. bern e icient when
ersaug% (Practrca als ago? teoretrca He ma
then en a srnadrawrnﬁt office. [T he gets to the gosrtro
a]nager e F to come INto ?ntacf)er commercial men
an t sou say, IS a Stum P lock to the eng ||neer of

ﬁy when be gets |nto commef]cra husiness he feels
t |nteear st esheoug tto be tau htalrtteaolt
tese pa[)trcu ar branche not tart 0 ervem e ti
was a Ht nineteen, utI earnt ook %elpn] étn
te wou

renf commercia Bu JEC% ﬂ
absolytely useles to me< Ind nowl avet IacPtIE
ovrtosewo 0.not kngw anything, of them sou
an the experience 0 ot ers ou'the su Ject from a com-
mercrav\})ornt of view.
cLar n:l marr
Secretary, this e ucatron training 15 a pet scheme o

arn

sav.that, with reference to O¥rh||-|so?o
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improve the risi eneratron hat Is the en r eer at the
Pé)sent rnge CJect IS t0 \{\ace atto and ge ucate_him
ft good theoretical an ctrca enﬂrneer One of the
drffrcu Hes In the Iare (? to aw is that he 8es not have
so muc opportunrlé/ e toofs. | was to H my da
to take a good workman as a mo eI and tra/ to Imitate
tte gérn to carry on work too cheaply you m “hamant a
a smattef] ng of en meerrn or who eard some
ra bout It. . Mr. Down has spoken about the commercial
sr e o( engrneerrn gineers were trained to work and not
tjp tal t the reve[]se t |n now seems to be the order of the
ay— a Ing more_than working. It seems to me that com
mércial man lias his own business to learn and deal with, and

th g im ortﬁnt point is th at an engineer should be a enorneer
who cap tell the cam ercial man now work can.be done Yg the

est advantage. e a seven ars aJ)prentrces,np Some
ave heen etatt dsc OTQ main techngca ang eg
ave been over-e ueatg elr brains are foo far ahea
hn the worksho g ey do not a&cept what rs own T
ave swelled h No won er we, are t t e cIasa f
engrneers we get. How ew eaﬂ grrB atc |se or modi
the toosthey ﬁusr g to suit the’job in hand, The educat |on
o{ an en neerf I embrace tnrs as part of the practical side
o it T ecvr eng“teer atter ehas done s%me ears of train-
at s or college, qoes to th e works op for some two
yers u e. does ot ¢fo to work._ He turns outto be a
designer. HT IS not a co structor _ Li'[ when oo to the
constructional side you find the trca worrm n m not
arnst eory, but Lt Ink thes owances or time off work
ﬁ schoo are not tot ta v%ntagoe A boy pow. wor sadl
urs’ week ap eouog t {0 e tol[I) H six_hours to
educate himse or impr ve hrmse ave had Pres| tk
|nt IS Instifute w 0 arte gorn out to, work at srx oc%c
rn] e mornrn rL e home at Six oc oe t nrg
en t ey h ewas one 0] evenrnoNschoo %terw
0 stud X\ at roug A menuR as nort r]ver
dtx ewe gorn ucat teev%neer out of himse
e cat |m as an grrn er his |?1 ahttlhrsloa eris ar g
f last ara s up the whole question. %
Hent to learn to- L seven years a Lentrgeshrp
ot a marrne wor | wanted tﬂ(oqe’\?roa the ues

tron was Yg YOU been to maring wo X answer b
| was told 1 was no good. * It was a hard case to get
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starf, and. it is b% no means gn uncommon expergnce and %
u

en rneer is lear ever What | would sa
% Be qhse vant Yr tddo your dut ¥artth

rovi to those: |n auth ou are worth something more
Fn d Wk IS the true e ucatPon we

o tto mstdI to our oun sters. | have great pleasur
\?r]P erﬁona tr}an stogthe uthor_for (I]he per wﬁrcpr
S qﬁod 0ogl fortpoug t.  Some twenty-five fars
o rn G ma}w ey trained terryoungsters very h?rou h
wor om I'a.m. to 7 p.m. and gveﬂa part or S d
are t twrth what we haVe now an at are the res
annot beat. the work w? id 30 or 40 vears ago, and have

crneg %n anilit rnstead advancin eerrrﬂ tg he In-
uence of the m ther, 1T the mot ers fGermaHy &a een a
rtte more con Mrn regarg r] ys we should not have
the war, w as cadsed so much distress.

The Chairman . AS 1 antrcr ated at the start, the criticism
s widened, u Isho Id I| e tto |d n str” furtper [, think
r. Annson’ H ave a to the tit Hints to
thelr Trarners sg a us he sets out here for ounq
enﬂr eers rs not, in my |8rnron what we should call_a genera

i rrg i s

eart afid [ think that in my trme apprentrces coul een
reatI I%y d ortllrnatelg r}man
ters tosartan awoetwevemnts

19 te Hm of 'is. a week, rising to 5s. and 7s, a
wee and rnalI frnrs Hry apﬁrentrce at 21 years of age wrth
oS a re- w% that Wﬁs not sutficient to keeg
b il Bt
t%errsaﬂ ata att ea e of 18yafeter?r%F\)/rn servedﬂrree ears

enticeshi erfainly te entitled to_ more_than 0s. a
vrPe%L Te ou a eas tﬁ ksrsythe Prrce pard fora?rtter#rn m
Irrme er wee I cer aiply” think tlie aP entic
a was honest orth 125, awe It not mrf<re ne was
rvrng a five years' a prﬁntrﬁes 'I"do think in te ast ear
his a prent es rp £ snould have recerved not less thﬁ
sevent H Itter asrcervrn% trs not ri tt at
Rgrentrcess ould etreate hey ave been L_ea
a comrnd anﬁt er point: The ‘more you thin
erent points that have been broug toutt you. We Ilr ever
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there Wafsasad or sorry point or Brrtrshers n pre-war da
as the fact that we wére too old at ortﬁ Y uare
earn your apprenticeship and rnrsh r stud esZprop rI%
ﬁnno be an effrcrent all- Wund man a ée 9

ages an eﬂgmeerr sti zvng and [earning, But rB
war days, when anyt ﬂ aﬁ g worth the troubls of
a mari eengrneer n%enl? {rt e ad not tﬂ exceed 40 0[]43
ears of age. g ently that cut out the ma?

-0t the prac trcal e perience for such a post. Our frien waé
entronr ror about commercialism: bntl do not want to Pro N
Into t Cy engDnegrrn% commercr ism and all the rest of it.
hat wr ome eqrees.  You do not mean two tell me that
there 1S a very strong ri]rnt of oommercra ISm when ?/ou get to
the top of the'tree and have to stu }éthedprrce of coal, oil, etc.,
In order that running costs may be kept down

A MR L
‘[J< ommercialism,and yet as ITI{S'[GI’S Q ﬁ ave tO

P e oommercral side eH looking, a te{ e owner’s
rnteres In orerg ﬁ?rtf oorlnf you have any love Tor your work

these ver to you. Otherwise, wifl you con
srger Y0 rs%W t0 be worh ofbem cal?eg an engin ery
Erose you wanf some oll, are gor to take any orI

ven'you, and not g uepr the rrc mre IS theream
at not He' asks about t 3 or an e asfrs abouyt t
rice.  Surely the com arrson alone 15 commercialism. . So, rn
0 smal Jnraz the point of commercra rs comes with the
engthenel rvrtc) one has. garn If the man rs a marrne
eng neer it may be not so necessdry to tefa% him, or ?r him to
stu V gt S e 0 commeroralrs e wgre to leave the
rine side tarnr his drrnomas—Bo of Tra ecertr
cates —an ese rn are e omas o
B.Sc.Mar.E oar o ra e certrfrcate IS nott

matter oﬂgettrnlgt ars the go%d of T certr rcahte

Was .much “easle get tha It shoué ? e, Int
Institute, are here t endeﬁvour {0 est or the Maripe
Engineer, and there is no harm in savrn at In th ewpa]stt
gr omas were gerha 0s easy to ?t in comparison Wit
omaso ot rof es ro sw ourc swere ettrtw
cf that Is notJrn he
esa Iesthe actastre 0€s on, hoeo ouwosofar
nave heard the papers read on the rnterna comnustion engine
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I realise w at IS expected fMar ne En meersr the future
you ma uite assur tha ecurrc lum t atIyoU will
haYe to stu an ass too tarnt Board 0 Trad certif rca es
emuo manrtrstoa anterigerrrs e
etker forthesta us of rrneEn ineer in the uture: |twr
Is B.iSc.Mar.E Butr _that B.Sc.Mar.E .|?1 ornﬂ
tama le without sea ex errence It |s ornP to have the ver
effect t at Mr McLaren ut 'to. l) IS (Hng to mak
ar]mada stu g/t e sclence 0 en meerr to obtain“the degree, to
etrr r}t of acf)uall n 9 ractice. Tha IS not
or the \re it of marine en meers ag qive
know one r two

oin
|% Par men the trée of BSeMar]]1
agr and t eg are rauohtsmen It has not %rven th ehr
r igeals for practrc? work.  They are theoretica
an as. theoretica %one are not successes. Here in the
% erh it says that draughtsmen should be chosen from those
0 ave Vel terr apprentice hrpe. | take that to mean—

i Sm s e eI 0 ShCie e eyl B tTuet word
Z'ato the drf'rtnr ?gv ?ce aPrﬁe as h arg et thosepout o? trﬁg
rwrn%n r

ot ers In thes 0 to Ia ejr tu[ 3
st e then was, 0 not wan to e rtlv] e ooked own
N us agprentrcebs In the s o e d come
g t There. were a o never ott err
e ance 0 ?om th ou h the Dr wm ce or even o ettm
Into touch r]da wrth the dra ts(manshr side. eor
a man shou eem competent a r énan for aﬂx
en meerrn wor es ouit Ve torrr érou fl(h e]
F ractical part ofr irst.  If that were done esou ave
ntances o nuts being shown on rﬁwmﬁs behind the reverse
S % channe irons, wtrnc nuts the efigineer has to set uB
é Crfo ﬁ ammer | eca}' How many trmes ave 0

out and worﬁ N as [h tS hgv enjsvv aéh”ﬁﬂt CeSanéi fit t
varioys sea- coc s a drsc arge valves, etc., |t Was a
rou ew en ans ent own Wheet 0.
u to reee evalves ndert erevers ram

r trc have a itputthere?  If that draug ts

man ha one t rou e same fraining as | and o ers had
o o hro ass Into t e drawing office after
ea tthe r ctrc P le woudPeverh e tt em
Eere dare sa}% sho tlest amount of th ou %rrn
ack to your memory recollections o happenrngs I e these.
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There sanot{(aer oint in the [ﬁer which rather ap eals to me,
0 not |t wemr ht mention, It, because sperhﬁps
somew at out of ym marine, ng r}eers But_the author
mak s a point here a ut) ‘state- ar education.  Now,
ent rér Perhapsl ad better ack a ew years and speak
ore |e%/ There wasatmewen evedy had the
orious I atit eve one should be abeto rea an wrrte

gverggsnsené tJ g Free E uga |Igr9 Actttt¥\éetsl Iretggﬂ Ph%atsrreariteen

Bresentha ?Eﬂlgvgg?'ﬂé aennesvrerrvmgcantrls | aI’II!]%ugU errn?er?gent

tihe rdofTrad and he put the direct question to the men,
glCant on}wrrte b He uPth Ec?hg men ho odnh
were, and then esar ﬁ” must ave been at school, sp wrre
your name there. the men had to. Free educatro
da |s ractically |vm the same offer to_ever casi and te
e classes o ta e no Interest |n it. woud never et

want or ducation. who cou

W e remoar i e Ok kil
atest str uluses, to e becoming educated.  The man
owas on earnrng ma maoney would only have to pay a
ma fee b having o pa mae aman 100 fraret for
t Rnek WngEss 1 It B IEe, ne doe Pt"vthr e Sbhf
trneart |Ss ver tre Ih th)e c?roo Boar Fcersname IS
trnt f t trout e with the h%r Johnn
a . ersu?r? I shaI teYIShcr)m Eather com in anetp I¥e
aoutrt He replies, * What s this fo owr.

ere |saman ard Ioo after rm That Is t osr ro
3d. a wee oo
er rt that ree e u tro doe not aid us rn ettrn
Pesu S. t ﬁ paper wants,

ere IS anot gr oinf
w ich 1s this ; h In %er sayg that att e end of thet ird year an
amn(]atron should e he | maintain that be ore a g IS
allowed to enter as an apﬁrentrce to ep ineering there should be-
r}]entﬁance ﬁxamrnatro t wou ear tvery stron
what the author saa ? proved to e not suried
% wed 0] ﬁo on. It wou

en Ineering he sn
F earrngao t what is in force. to ay in the Navy, The stud en

| enter an geo t roubh a similar’ course, and’ they pass out

erther as gunnery, navigxitmg, torpedo or engineering  lieu-
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ﬁnants ai they sh%w themselves 1e proficient, Surelx the same
rn? on he'to t e benefit of the youpg lad in ¢ grneerrn%;
Hr nk this IS one of the finest Ba ers er %rvrn1g food ftor

reflection and thought in regard to the traini engineers,

ilr. J. J. Scanes: One ?f the speakers to- nrﬁht has referreﬂ
to the commercial paint of view. My experiefice Is that suc
commercial trainin rs necessary to a c rtain extent. W ithout
%Iorn rnt%a personal story | ma ag at 1m de a failyre of

ha mr% { haye been a e want of that

reat s ces throu[%r A
? ercatranrn 0 not thi Yee e taught com-
8ete USINess, ?grelrttle trarnrlr he commercial aspect
wou be henefici uthor says: £

engrneerrng Wi
cannol always place the plame of the rnef crenﬁy of an indi-
# ual on tq individual hrmse but stetr es through the In-
efficienc IS teacher or teac ers he In uerlce ofa teacher
on the r]P mind is great, also his rfesponsr Ihty.  He, In a

L T B R e b
CFraracter S We 0

min om
aracter that | thrnks o Id%eaqualrtrcatrorﬁor teachF It
IS a very important qualitication.

Mr. James. Adamson: | think the Eule in most worksho%ere
0se

i a“kaf] eXa rnatron as tq oe #Jas ed Qv ap? entices Wth i

e vacanc raw ice, and on
Wg? Ea S are a mrttedn yI think that lr qu good In most/

The Chairman: | do not think it is general.

Mr. A. W. Brawley: That was the ryle in the firm | served
my time with, Messrs, Rogert Napier, %ut t ere mr %e SIX
or seven apglrcants and one vaca ce/ wen rn for 1t
%s ag rnslI nl(an urse, avrngto attend the
Tec al School a ervrro Rﬁﬂfrom am. to5pm., it was im-
possr e to compete against

ilr. B ckett There are places | visit where theiekgrgnaé)l ren-

fices, an 65 | put e qes on ity
I”Le it Iteﬁ (£| es Iaﬁéltr!rsw t tot B%tqhwho 0 no

them to get out ofthe gatea ast a n, an
et to somet rn moe cong enr Tot ose who eIt |
rve In te lect re o ethe on their.wa rnt
utw at 00 ?to rea at to Stu rt/veDu”n he as

years | have_found t ey are getting on very well. One, w 0
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s [ust been appointed sixth e |ne [ to.a ship, was bein
3 cjated asabarh cle% hut drtmaoi Ike |t Phrhﬂh he wrﬂ
a an engineer wort ¥ P r calling Chairman has
re erred to @ man bein ooo at fort or ort% Ive for an

ointment, Ttisav ry rude awak enrn to o eacross thrs

uestion. . It |% all verg/ well to edUﬁate aLP/ 9ste

come an en rneer the real qu%stron IS his future, hIs after-
ife, | have only one of my hoys'w e others
preter something else.

[ Plqw .S eakrn of a rentrces oing throu htesho
anI(YI drawing o ICe, lgsupﬁg% most a% rt%[k g t0 tg
Fortunrt yof going Info t rawrn office. The frrm | serve
systém under which the agasq hrseeonthe
resut of th %ucatroHaI lasses, an ads were
asse th rng Into t rwrng ice, SO t at there Was no
roup re were on cassgs o ag rentrc%s t emrum
Bavrn r”)re tice, an tposew 0. Were going- t roarrg
a small salary, n tne maIJorrt of Cages the awrno o rce
ons went to t epremrum aﬁp Htr es, and that was a very sore
oint amongst the \?ds In t estop atlt e trmﬁ ol
Chairman: YOU are nof the only ong that has felt that.
I thr K the rdearapprentrceshrp IS the Xlrqurlr? a]

workhor 1 5 rrtehh%”tﬁhté‘%”rft’ra%t’ Lo 9o o eﬁﬂh”s%?{ b
to that degree that he can n}] eacarm of six mont Srunina

Irir]rawrsngy7o kICF olfthrnEo){ I?\évrsenhrarrr]rseO a rnq ah Interest
J Im. at the markin o abIean\g uj(he prgvesghrs tQYnesQ/

tt(n
oneaL %or him to get into the Arawrng office.
Mr. Whr eere :We have had a ver go?d paper to-night and

0 e L e VLT
ﬁ h more In erestrcnché}f the tbh ﬁ% een %%s We
could ﬁ o IS tra aIHte erhaps, and his
views at the” difterent stages of the discussion.

ohor nPkasl er Ihavever much‘gleasure in secondrn%thevo

et e

ought and rgﬁectron as our
alrman nas alreagy remarked

Hon. Se etar shall have pleasure in conveyin
f\nnson H the vote opahanks a coréed to him, a ”r

0 IS an engineer, 't
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add that, when we were con5|der|n? in Committee the results of
the Stydent raduates E Htlna lon, the low per entage of
marks In Egg Ish gained Y Aortt t\f canaidates was
very marke exce t those asse tetest
Ci mentm W Eomtt r|t|n frtnmg one of
tlie Technlc Co Bges atten ver of the ¢ ndt ates, he
replied as follows —

“ | have to acknowled?e the recelpt of the results of your
Student Graduates Examination,

“ Wlt re ard to your.remarks as to the Iow verage |n
Ehn%vtsh |t| oin Whlﬁn [ am continuall |a5|s ?
s

P é e |%X ailr?enowsegungs%ashs Oounr V%Ste éelc nlC%mg(q

uca uca-
tlon ca In the R ave ust read to the Assocla-
tion 0 e nlca [nstitutions at 9 tindemn as
utterl failin m its gurgose oureementa schoos wherein

mpt h educat ? ho s or girls at ofe time under one

tea ﬁ not es eumené ﬂm your pa t]
%n owté rue[p 5|t|on tot e public ers’? Y

ducation Committees of tls country ave ut the sli test
aclquamtan e with the actual state of affairs, and so they are
perpetuate

“We .waste more than hadlf tht we expepd in educatbon

in its tstq orms, and revo uttonaray Ptan es are . anso-
Futerlly esser;rttae Inloonrdlenr te]vaet wemar even glaell kon in b [
)Clgg]r(sp I%igtf:brgoug t?alfd% % state of affga?rs W SICh or t)r/t(t)rty

It seems to me. from aP arent results and enques on the
subect tha%t er tsgreat {om for |mFrove ent f(ut and-

rsteotacm whic ened to the m

ﬁ/at gsed eb les, |5 a ang be lar e? ng 0
ucation Boar nating t|e o |vate or grammar
hﬂols the masters o too een ersona in erest n
scholar, encoura ment

? en t V\{<r S eve opment
% individuality, to take a rol r? uild mg AJJ)
me time 3 keen sense o oyalty an honour towards his

ne1g our, emphasising “ who 1s'my’neighbour? ’
he follo mg artlcle Q/Mr A. F. Shepherd bears upon the
subject of equcation In its more advanced sta?es—

“All psychologists appreciate t atthe ental faculties of the
average%utnt r?l %eg)dpme ripe for rapt expansion at the age
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of adolescence which, for convenlence can he taken at fourteen
or fifteen rs an age elnte }orlt [1 I?e natlons%out
are ex ec d to' [eave’ schoo é)tun tea/ or. magg/ this IS
{ustte awn o matureu ers and;nr%;tO eIacatlon foret his

Ime IS frequently accepted as a byrde orne, its “Wh
and * H efores” elﬁbe ondterangeoflnterested comfre

hen5|on It is also the time for t% formation of stable
character, because the sense of responsibility has commence

ST R B B Bl

atl
awakening. ﬁe Ionﬁer experlence Q men%al exerms and in-
Bre sed In ormathon | Hn"s new condition o rlgente F]W g
Iyms Ires In t ebrlg test and best upllsaz al for tuller an
more, profqund knowle Pe which 1S not deterred nYt e severer
\r/nearg{leusatlon examinatfons instituted by the modern Uni-

ow that this wave of enthusiasm_is brin R/ qlar% numbers
o the doors oft e Unlversny iIS imperative ?Fe do rs

un Wldﬁ d that the ze fea nestmyqut sha not
am F espalrm wor l\|o roo Rro ab
heas nable thatt e test o entral should be ade exac
as 8en S0 as to ensure that nymen w meno Hoa
shou ta\ge ug e time and abilities of gifte %ro edﬁgtes
once out ha Iedt (f requirement, thé rest e madge
eas%g or on the selected or super-minds d epen t e Empire’s

It s to its fresh and vqorouso)i/: tl#]h that the Empire looks for

advancement, aﬁo % Ines 0Se Inventions, |scPver|es
hnprovements an eveiopmentst at keep it |n the fore ronhof
t a?j'ers %g the develo ment of suc

Ires
fass rﬂgt we?oo ? P éesm n, ? tepe eathon
0 IC sentl ent Wlt suc souq Pld know % a“
n nga utlonar rr] wildly speculative, met ? S Wi
datt e|r|n eptip 0r uncof stltutlona acts could never
|ve amon Ipeoép a/v om an Important percentage were
more completely educate
There is no d?]ubt that as an |o we, di nota rematet
Pormous part that smence wou a in t e war.
blunder that sent % en |n

OUB the tr
some. to be lost and oghers to {eca S ewdence 0 ﬁd

ness in this respect.  This error of understanding cost us unto
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wealth, and hundreds of tlhousands of lives, besides placing the

Empire in the direst peri
YetTean it be .denied that, |n| spite of the initial rprstake our
men ? scrence éurne e scale In the winning wal?
Hastr c0 Iecte from the trenches, ? to greater pace |n
works 08 la or}atory backe | the resources of the
State 0 r?kJIIe emists an e gr eers, our men ? ?rg/
¢ en(PIO :

ﬁnowTerP?e thlant1 Etg'rq astrI)OIQeaWy an br%oungtnlt %BSH? the
T

ﬁqual y, can jt be r?enred that to the ram
inelastic “education o Some . In r]es onsr ﬁ i
n] Isorder that near
[ou&r our natron to disaster, earnrnn that waxe
ent on the music ofgncrent velrse and was s| e[tt In researc
y proved a costly curriculum

trons we owe much of the incohe

suc as that into aniline

to TBhrr ain. , h

e war taught us that
gut to tw(e screr%]trst and to tne Vers \
epended at every turn u ﬁn thes rg
was the mathematrcran ti e a Yance of pro ectrﬂg
curtarn fire an meaaure t e use 0 the en%meer W
derse the tan ﬁ thns the scie trstw 0 wn}ge th eelero
Bvﬁ ehand dug the tre It was the neglect or"meteorology
Ich cost us” many disasters.

And now, In eﬁr{e ti es the captain of |ndust must turn
fhe screnEstE Is chief a erfe sscarceg a trade o
calling now put ependsupont e skil emrst engineer, an

mat ematrcran 0

The Training of Engineers.
Mr. Annson S. J. Hall's Reply to Discussion.

If we were to .carry the trarnrn into the workshops the
|cth t) (Mt

yes, near

he battle IS not marnl to the soldier
i reat eneral
en of awleda

at the apprentices were
bpgut this comes

manPer in which it |s e done wo Id have t ﬁbe st ver

care tt H/ as an f(ra ex en es mcurred In t ewor

estab me ssuredly qo a ong Yv v 10 rev nt our

capt rrn orei nmar ets. OSF establis ?nEwheret e

num %pp entrlces empl o g e a srrH8
atter or eempoyerto en Ogeap[] ctica mstructor s
XWOU lie t0 riunda see t

using the tools correctly and making a good jo
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wrt(hrn ther rovi eof the? %p foreman, and |sgustﬁ S Jt exists
a erne |crencg h rntrces rests wit ore-

Hran nd his assistants, and here elyrs to see t at he oeshrs

uty y the apprentices, to the mutualbenefit of all concerned.

i ”rtorthhre’.‘t'te% sWh%%” e ecome Journeymen Wil cor
or th st 0 nd th eoretreal training r
urre wr bever |tte |n eeq. asetrme any
&C&he them, frrst eytloave not the inte

aé%ecngr r(JHaven eam n.and qrit. Sot t
or this rea orf] I A avour an examrnatro att e com-
mencement o apé)rentrces D, Hberng a c%se of h\” In ag
rentices Into t ﬁsses nam%X se.who will efrt e
enta wor ers andt ose who shall remain as manual workers,
the selection b ern% mad eaccor ng to the apprentrcespro ress
In res ect to the ict m clted P/I c aren: 0DSer-
va t our % n1d ath u rovrn hose in
aut orr that ou are wort somet Ing m re than what vou

Itwoudbe er unfair to ee an apprentice on any one jo
orapr rro vent hbfsodonh%rt be @ gal
the esta h% ent and a ss tot eapp entic trn 50 ecases

!)t JS POSSI éatr ga eahgagn to both, sound { ment,
eing re urre ou t eP rt of.thé foreman. | do no se% any
Etgrrrtr nvfot;s ar wrong In making a journeyman a specialist fn

The. a re tice wa ﬁ nuestron is a difficult or]e and I am of
the 0 rn nt at our Chairman |s(too en rous although | ?ree
with ‘him that they were not pal Ers not exactx
que tro 0 w at nap re tr esmonet r\ ue |s hut rat eJ

|nest t he wi reater wor e rewarde
¥s

%reaterf 1|trest earn ore In this cgselfthrnkabetter
stué ergde raye IS'parent or pa y the’ State.

WOU e to, TIx emunerato accor mg tg aH averarre
”L ounnster& HB&GGP or clot mgtlai/% R the cost 0
e rgn%}:gh%%e‘chtﬁ t%%”g‘ﬂtetﬁ'%'g%'ﬂ%rg | avernﬁ”.‘r?ee”é‘r@en'ta”r‘e"stc'ﬁc?h‘%

should have-amongst the mercial routine |an InSyr-
ance eic. . asw muc se In after i 8 eferrrn
wn experrence renc _shrthand,
eor | commenced m apﬁa gn ices ranto ma]rrne engrneer
f15 years of age, and | fad first place in the prize 'ﬁ
ea h of these subjects in certain years, but none of them have
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been of any use to gte 50 fa but I ll cert |nI ree,that they
could have been made ? me| | h eae o give myself
more work than was absolutely necessar

I th| Kk that1 estl at|n and th wrltln of EefCIflcatIOIIS
should etau tn e ro Yenjng classes from com-
mencement o rentlces ut onx In"a vel n\entar

arn as this eac Inﬁ ) one s0 young In experience would be a

aniger instead of an advantage.

reciate the efforts of the Board of Trade to raise the
stant?r%l EIte examlnatlonsforsearﬁmng %Ineers but otn
scﬁar )

rade In an recom en t roveg
t?te arlnee een art Hlld he dl t?nct in
|tse ave a Xcert anne H%I
”eFI s %eIet e 1 a“stﬁ : B 2IHS§”In the Kaon
IXIhI?T‘l such 1s the case g pg eff| wncy t 15 not! gTQhe
enera cae | th |st att e hea he department is a
ec anica QI CIVI ineer tg m r| e engineerin teacger
su ordinate, an 0se indivigu IS crushed” thereby
kt IS 1S apomto e utmost |m orance
I WISh to pomt ut that | think Mr Beckett mlalnterpr%ts
P{ ean i/vl (}/It | mean that strength of mind
IC dt#]a C n C ntroIt elr desires, an Htt em.int
hanne chosen udgment an 'not as he mentions,
etermlnatlon of aree atan early age.

elford the CIVI| En megi wasa?reatm?n horn |n um-
frieshire, 'l e:IeVE 'ﬂ epa[]ens S0_alsp was 15 ret
coyntryman, ? ann the Mechanical neer elfo
in ISJnaug ral address to th Instltutlon IVI En meet1
ointed out’that the success of the Inst|tut|0n pende ont
ractlcal effort ﬁnd unceasing. erseverance o t ember
emse that its vewIn IVI ce an os ent e ende

VES d
N no SITI §e ee on €ac ual me be EXEICIS ng N
personal conduct ana exertions.

anathﬁs’éuks ooy II'e”I;” e Ittdlttwayat te“%Itq:SSFa'tﬁ%
|[alstngtesgatus 0 ;w Marine. n Inger: this enthusias

Into bein tgrmln t|0n %ge severence whic

brin q
us to eventual esired status.

caus rineg them to t



