
sllliS wuttld lhe esiCciatllv liable t titis difect. The Couitrary
w;as. loueNer, foutidtl lo le the case 1t tii, partiltlar itistalce,

anid experience lias pîrotved that the Cast sIell supl)îied i by ie
Ldield Coluipa11ny are free fi- ro lite suicidal tentdency

:totntugst projectiles. \W-e are assutred ilthat thouight the larger
part of the tlt.ii nîunlîî tif shgels sitphed ti lte Navy are
itiade by the Iladlield Comi .mV. adt thuglgl m y thusands
of pi :utf aid otler roitiuds have liei ii ed. yet ntl a1 siigle

case of spontnetus fracture has beein reported frim tle
si.iest calibres up lit Ile big 13.5in. siell. Tlie Royal Navy

las 1hus b:eein sipphlied %%tilt a shel whii is ait oice cheaper
andl siot r toi tle Clas (f projcilcciie formîerly ii use.
O)uNiig ti tle introduntion of Kruppiii ceiteted ariitur

if improved desitption il lias bCeen founi necearv
to initroduice a iew type of projectile liavinîg a somîîewiiat
:ialier Itrstiiig charge thai that of the artour-piercig
shell to t w hii tefeiece lias IbteenC itiade: te Charge tif the

latter shlell being frOin abgutt .1 ., petr cent1. tut 3 per cciii. of
tle toltai wciglit. l'o iiet ititis diemtiantd Ile liadieiud CuiompîîayIv
have proidicedi whti is kni' as lte l elcn"i shell. lit

tiesting ai t tlir on proof-luitt s lthe companty iae sicceeded
in sentdiig tlese shk throtugli plates of a ilickiess etial
to til e:ldiibtre of the projectile. tie latter being in% a condi-
lion t lut aflii riter peleir.11ntg tlie plae. Evei himter resuIlts
liavve ieCit obtaiied ai Shuryness, a l eeln" 0.imi, capîped
proicetilu liavimg pîerftratel 7 tiches of Krlpp cemited
ariiour. tlie sIell lbettig recuoveiel ii the rear (if the plate Ii

a dctution fur IIIr.t itt. Miore receitly a furtier trial of the
i lladield lrjectile took place betorc l.ord Roberts. wlei a
it2-in. armoutir-ptiere:nig shell, weighin tg 850 lits.. w as suiccess-
ftull% îired ag-itist .1 K1ittp u-in. it-cemeted pl.ie itied
tou a angle of 30 egrlctees. hlie velocitv was wi. i foot-Sec-

unds.nd Ithle strik ing cierg> M..;0o foot-ltns. his proje-
tit ui .is t .îs h.i i% lthe Gu tit uilieals ai randomi froim a
lut uuf .00. an1d if il liat f.iled il notild l.n cmieanit Ile rejec-
iion i lthe wIio le order to the \.Iltic of iniiv thousaids of
pIttîds. l'ie fact giNs .în idea tif ilon tuutcli depends oit the

<.neces tif a sinîgle rounîtd. and itlie lrge aittiit ithe itanutt-
tacturer tan ds o lose ii te case oi failure if atnv otte pro-
jectile. lie countl tr i.y rVtest .1isured ilat uider suci strin-

gent cn ctns thie maufiactirers if projeciles :upi spare n
pains to reituer ecle ilunit :Islutely trtistrtiiy.
hlie llatliell ComNan. lae gi'cît at tentiniil to mtîeants of

deitience as well as luo aiaes. They have quite reccitlv pro-
ullced.a sahielil for ithe proiectiuon ofgun.mutings wici lias
ieel tiu io pssss s:newha iaitiisua lialities. Il is. like
the ipro.ee:tles, of east steel. the itîcial being a special descrip-
uion ito w hici the iaite of sra" ted ias îbe given. Onîe of

these sields. 6 liches iii tic7knîess. .%as recenttlv aitacked hîv
a 1.in. ariutir-piercintg shil. tiret d at a elocity of about

2.100 footicînds, id il successfulli resisite tue projCctile.
A <%-iii. coitmoi shll %.as ne.\t lred ai te saIte pIlate with
a veloiuty of 2.035 Itll.sceands te srikinig eiergy leing
abtu 2.875 fouot- tns. Tlis nierelty made a slighti indetiation

ali.m aIn tih dep., .\ Iuludite shl o utf the saue calibre. and
un.à thle samle eieyanld Itrikinig enlergy. was ntext lired at

the shielld. lthe resuilh being sittiilar to thai Of the iasten-
tion'd roitid. 'ialv. lthe plate was attackedl lbv a 6-in.
amnur pierciig shel, tired witli a velocity oi 2.039' foit-sec.

onds. anld ia.iig 2.80 fti-toins strikinig energ.. This ci-
tetedul perfuraion. thotuigh il is bclieved liat hlie projcciie

ulirst nit the oitsidce of the plaie. Ir. 1 ladtiicid states tait
the "Fra" cas steel plaie can he yet itrilier improved. buit as
il sItnds il is siperior to ie ortiiiarv forged steel. suic as
i, inow itsedi for giin sIhielts. as tue latter uonl have beci

peroratd uider a1v ni te ahove iests. A Kriuptp cctciced
4.i:in. plaite wIich. of ncurse, .as forgel. Iroic up itdticer

similar tests to ilthose ainve igivenl. hlie diiTerenice iti itick-
necss of tIe sleld adit plaie tuust, howevcr. inOt lie overlookedl.

ihese reults. CIciailly tihose obtaintcd w\ith projectiles.
possss great itiierest for bath civil attul iliitary entginccers.
I las ilong bien ieli thai t prouice tsiworthy sicci aticles

it is neceary to pu iiechanical work oi the iietail. at is to
ay. thai il should li forged eitier iuider the haiiimiier. ii tlie

hydraulie press. or Iby rolliig. *o aittit to p)roduîcc stcel

strutuiis that would staid tile eorntuis tresses dita the
llltitell pro.iectiles anid gtin-shtielud liave untduiergolite simply
by asting wuuld forimerly have alpeared the ieiglit of fully

to the rit x iielaillirgist or eigiicer, althoutigl there
have beei :% few who liave ielul niore sanguine views ii re-
gard ti the ioissilities of ilie iaterial. I would, of course,
lie extremieily interesitig if we coutld giv the tmteanîs by whicli
the l adlil Compan liae achiieved these restis. but this

ut. are imable Io I do. lhe mo1ney tllai is somltciimes spent--
lirst in iaboratury researtci, and afterwards ii experiinent oit
full scale-represet very large smitis induleed, m11any tsnds
of poitiuls ofteni beiig devoted to lthe workinîg nut. of a single
detail. or perhaps siiply tub arrive at a Iegat i\ve resutilt. lit
lie conîducit of all induistries tdepentding -bnî the scienitiC

a -dlicationi of liatiral laws titis fealtre is rapidly becoiiiig
nmore aii moire serious as time liasses anîd tlie proce«ses of

manufactre iicrease ii comitplexity. One can tidte rsttland.
therefore. that the directors of maufacting establisiieits,
iaving spent large suits upoinii gatiering kiovletdge, look
oit t hu ils acquired as one of the aets of the business,

adtt feel ithcy are un imore entitled Io itake sucli kttnow.ledge
public thati they wotild ie to give a.way antiy part of.the plant

or iiaciiiiery of the company. h ititist lirefore sitlice to
say thai lthe success of te ;dlieh C:14 stce is the resuli of
clhcmtical research ilito the action of oftcn minute differences
ii proportions of alos of iroi at1nd of the stibseqienît special
iea-treaiitment lite itmateriai receives. Ili bt these itie s of
researci 'Mr. ilauieldi h:ts spent mîtuîcli time aid labour. as
the iiiierouits col ntribut iolihe lias umadie to variotuts sCientilctiC

an1d technlical Sociiiets har evidctice

Abroad manniacturers liave becn quick to) recotgiiie the
ntced for a filliy sialfed aid euippediiiut researcli departent,
aid the aliouit exipeidedi anuiitdtl. for titis purose in Suome
foreigin wt orks aplear ahnîuoîst inîcreible. It is oniil Iy enter-

prise of this nature, hwever ta maitifacturers cati keep
iît lite van of progress. atnd. propicrly directed, this so-cailled

"no.iproductive" expenditlire brinigs a rici reward. i Great
Britaim we have beent stioliaIt. ati to relegate researci work
to the laiboraories dif lrofe«rs. the im:uttfactrers devuting

thiemiîselves lo what are styled1 "Iractical results. 'is ldi-
vorce (if piractice and11 thîeuîr does nti lead to idiuistrinial suc-
eess; and wC cainot do0 hetter iii supiirt of tiis view thait

quote froit a speecl of Sir Wiilliam White's mîade ai a recent
lee: itng tbf a tecihnical institution:-

"i do nti tiniîk it is 1 whiolsittoc thiig to suppose tilat

aîll rcsearch uork stould be coidcted in lbratores sep:rale
iroi wtourks. I have ithe greatest resIcct for work done ly
enigmteers like Professor Anold and \Ir. Stcad in private Ila-
boratories. luit 1 hope tu See the ltime wlicii the cxa of

Mir. Hadlill be more widely followed in' this coutIîry
aid wien iiquries, both scieitific anld practica.l will bc car-

riedi nuit oit a verv large scaile i, the wNorks of luauttifacirers
ail cver the coiintrv."

Tue visitors to the IIecla works .were shn\viî otier tihings
besides artillery experiitetls aii projectiles. steel castiigs
aid forgings of iearly ali types being produced. Amoiigst

tIhese tuthe mîtost proiniienit ucrc lthe castiitgs for traiwivay and
railuny vrk. boiti for periiiaielt way and rollintg stock.

Te "Fra" manganese stcel. tIhe discovery of whici was duIe

tu '\r. lindfield. andti w'.as the oitcoic tif a inîîg series of ia-
boratory rescarci extcidinig oVen soute y-ars, leuis iself
espccialvly Weil uo stucli "track" work as puintts and11i crossiigs.

inganese steel stanIs alone ii regard tub iiig hothl hard

aiid touigli. so tiat :it las vcry great resi<tanice to vear., or
atitrition. aticd ai the saine time is tint britle. as ortiiiary liard
carmoi stcel is. The advantage hus offeredi for raiilway or
iratiiway points and crossinîgs. wiici are suilbject to both
abrasion and shock Io a higli degrec. wihi lhe at onîce applbarent.

ifort tunately the iarless of iniigaiese steel irevents its
heintg mîiachined. as ln stcel tol will cit il. and it cati onl1y lie
uîsed as cast.

The works of the 1ladfield Comiipatv cover ii ail So acre4.
Thle scel fouindry ik said ti lhe the iargest in tlie country,

probably iu the worild. Tt is 1.020 fret long. ant cnvers si"
acres. The cigiiering slops. wiicli arc fillecd with lachine
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