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AVIS?
confqrmémennt 6in loi, loqte poranqpo gui rpçotl up JU.rnal et

qti ne le renvol pias, so trduve nbonnée dedroIt,

Les personnes qui auraient quelque.% communteations , nous
adresser sont pritiade nousiles envoyernavant loWdo chaque moN.

Les patsonnes qui dôsirent enarer duina la loteOtn 1 r F-nt
rleesdesepresenteran Cummandans,tKngstun., tuna I.u. 4O

0 heures à midi, oit do lui envoyer.lenr denande.arec leur.- . r.l;t,
cnta do bonneeonduito. Il faut anssi qu'cilcs .athrht .;ree' rre
qu'elles josIlsson d'rnd bonne sante, que leur hauscar nc eit pan
moindredo ô pieds 4 pouces, la mesure de lt, rniri ne de se pninees.
Enfin, nous les prvenona que los quyelors charpentiera, mn.orui.
slers pt forgerons rjgt une extra paio de Q pents par jour.

La Batterie "B" informe lo publie muait uire qu'elle tient ba
dispouiton les ouvrages de dr-pour loaniooQ bore,.le noi t r. :eq
4=.>ons rayds etc., ouvrages ImprImts par les presses de l'Ecole
Royale d tlllcric soas la haute eurveillanco d



CANJLDIAN MILITARY REVIEW.[OoDRI.

ïke vieliuuîinx Uihitoi Whe Army Camp of* Etrope.
OUTOBER lsT. 1880. A million mon are Blooping under calmas and marohing

nt autumn -manoeuvres in Europe *vhile. waiting for the
Thoc Staffr alla thoe 11110af. tioteoofar. làranco alono pute into thle field this mon:h

Now~~~~~ ~~ thn th oern1tco m8.e ~armyt corps, anj one of thein nearly na largo as. ti<
Liteadmnisraton o thilllita stff t mgli n l ittie. EngliBb ariny, and on the ýGerman frontier arctheadinitrtio o th.Mlita taf, t mglt nt cmnPPOl: grouped two Eronsh cavalry divisi'one. .In the new tac-

tuno te coulider the speoini cdma jn qualifications or those tics; a Frèneh rogimont ineludes 2,400 mon1, 'in thrco bat.
officcrs qjour colonial forcet who iniglt Fcek such positioxw, tnlionpf otir colpanios caoh, iqnd thit; foirceodrances t.>
threug-hvaeanoies occulring, inoidentà- upon the adftién of the jÊ à , jhi~frtln~o hr

Deparmcntti Otawa - -miishers arnilo in advance of the maiin body, whiçh stands
la yeara gene by, wlien-OUI soi vice wsi ia crude state,-andr foth nud.asinwiSr-re Wlly

110 systella of instrtoeîQn -lu-force~ whorilby itis officers rcady foen-nusdrs n~vihi areWle
abled~~~ te pefe .hnaic ndqai~ tl1ýlal say.s every modemn battle musL-ond. The' situation in

ptrainng e te rofssin o trma tb oficrs ormng heTui-key, centain aIl the clament of a'gcnorai Europonin
peralun- o te pofmon f ama;ýhboffcer fomin th iar> 'and at almo'iy inomoft thore majy 4aoir outbroakc

nnlîtla staff vere, in the generality\of cases, t;tturaly and pro- in thea anraed tamp. -

perly elioson fron4,genýlcmcn ho>dUg QouInmimionsin 11crIDMa- . -___________

jesty's reg-ular arMya thea Judicieusaes gr' wlîîê aâýt is provd wrowes
hy tke services they r4der in brivging'about thqt st4to.of eff. ti q u« rO«ie7s
,tumey P hvh exista in niany ofrthe infhnt;ry battalionstihreugÉ- '%V bD.V been fltorded anopportunity of inspoctigtoipau

,yt t; unr but now after the nuiuber of ycars our pro- Rat way fronJJon1 ip'rlorturia;Clma.Tez nas
Sent ssbaWin of colonial defence iras been in existou<ze, ana the Myis wthe*Ddputy Minstorornteror,Who lant Presont-ii

tdknt and nioncy spent in developing-itigorganiza.ion, it-id. high ~dcoadn iaMnaoaarcouu wo trust, toWlikeBco coBs-

à fui arrangnibuts. The mnapa nim, up4to the preosct Urne, ail th é
t;mc our service shonld be able *te furnishli te diva stýaj-aud rellalilowv¶lqge of the gegirapht' of-tlatocountry wubave, a
thier instruetionai offiers, .ana thos gnlee or E rat l oNf &éce uncler the <.retion et <C<I4ùWiié mt~~.ars~~~~ . 1~ dewl hmsWs*' ilt*iSurvoyor;:oeoral, and latterirunclor-tlie dIreton of Mfr.

p lptriotical4y deoeltesle nasaistngftbé Litnlsty Rai d tho Brin ur,.eyor,;GenerattoSDo*iniof
r.ng. la eo forally'nw â teGvfiet04h

cuuintry te cali into existenc aur colonial ftrmy..of-forty thrça Dmfr46r1 un content witn u ralway through.Âinorlosxn .torrito-
tîousfile .' * - 1.avaq 4tormned to take & short out tlirbuglx.tlti r ow4 provin-

mtoLZa ai, shouzu unquectonauly ua c\ fia en csl% have cotmncedthoCremofldons task-of a lino from Fort
'tnrv~~~~~~~~~~~~~~ parng Tvihxa a.lit *>t< y1lif oLaj*keSuperlor, to the Patiflé, takiiig1 Manitoba eni

J,.~~ Tfoqýnt aoi4ard at, work on the at portion o.i&, ilca
lit~~~~~~~~ ~ ~ ~ ~ L1% usindflcint V7, tàtIofi, qntheonorth oftthe Lako of the, tVooda. ai. l

Iii~~oa4rt lvhuLi etsto on! buctin aotvr KiajI Stations oewde'., coi e Lap~Oon JO
Luilmariziss i thu apecîi alicton thatfits .1: OflLti1~y~ 0~îî eipoo n-f~

ne.t inpi.u the staff, for besides hein- a ther~g Mn 1 ttyllB I ot1t1fiuýZ1CPtiO2ûnIii.térn

v ry sgna r re o, e ltstmeto eprcîîy conêerant tauon lot Io con trntors alung9 the su rvoycd route entil ho Thomn-
sry~r.~..J a= OtJti' nr. h wet coast; hlo tlho l Z.1ni

20 theid Iaes meho lw~a y tei ri1î" irrard Intot wll lonIh l' ee vet
L,!. orraphy, and bc ab>le te use -the instrumients connectcd with boinziiublic& on wjth encrgy, sae4,OOOiflonbolflg oug-ageci on the

a l.nas., riitry sktbnmilitary and tepographical recein. t.ri-etthog the o st. rcMon or fertile land imiItable rot
growing iirbeat- itla not oifly aiet wheat cou bie grown liera in

Itsanxrurvuying and plutting fleid woris ana fortificati, enorinous unrus u h ult aoecloi hti rk
~Minneapolis, lnthe Un tedo ;taits, aropurchaslighanItobawhoaitransport work, etc., with a good -kuel!lcdge ofmilitary b4 tft tioi <rlet~n5xa ia h bac it nl~s
that itia bardes nary, whon naixcd withrthit Cr. ilower grad, aie

a.id t'ié moder Bysteaso? tacti<a ana st.rategy and, the ]utcist Amprove it plrat thé Americur fleur inay pftsl lu the highestgrad,.
iiî.rt:ijus ie arma of pr.2cision. anad nilitary appliancea gene- laticrsalwLt vne8heuilin otOpQlçonht

thé great prairie landsa otCanida wIll beé thé *granary of thé Oic!
rally. NoxId, and that.tbé tccmninginflillon nf'Oréut: fritaid ineeci not

But alhonh prhus a ths mmen thre rc ew uiogatlook boyond hor own col unies te supply thé dclency ofher îon j
But alhouli erbps t tis omet torearcfowttuonLotpopulation Il In tis comxtrY wo caui Weli n nder.,tan d'the Ontlxci-

aliatleea r te Cnadi an Mi nieaors lu th~e Atble tLit lih havelisr iho have given ar mitids teacquire this knowled-e, tirerc e tbcanseUics j andc ccrtaitaly, Sfgrèattatentaind enorgy w teu-
' ee3.aii coed, they arc certain tocarry tihe CanadiaiPaIflOESiilwO. ta

isuo ieasni whatcver that Je the future those perfcy q4u auccesarful Issue. Oneo0f the znaps shows the whole provInce ut
fxrd in ail these varions details should net ho found in evcry l shw aitUnet n, fo pet elg. a4coach farme sdt« éoceupied

battalln trouliou th Doinin. Nthig culabc mor Ipaintlt lack. Thus nit a glarice cirn hé sean the surprIslI 5g lin
battal&oîî ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n hruluthe*oion Nehgcul .mremgration wbtcli hais sot Iný4fitU %lia hioh Lord Dufforin lias welt

.'~~~~~~~~~~~~~y~~~s tiaxfrtn uhrte octbihasafcus ?t- eloqunLly. Lord ileaaona5eld iras, howovor, thé tirai, ln E ng
y t1an or he uthrites t esabl8h stff ouruafi- lnd e pintte, lle façt t4o A rit&oil an grated to>-nay %ra Say,Pý ý j"ý~ necn at Whih il.?- te fritishiprovinco otMantob. 'rt haatàlrorddV haon'pont-

tha rOyS .~i...Iy ,~~»~Çe, *4n~5fl, ' c catin thoao columrana thst théexeiatnir0sQznil
tZ. r$ -if the Militia eight bc afforded thse opportunity of ait- o tothç tlarminus 0f thé Cainaidian -Pacifie RaiIwt~ tld %o

t lncoailtioldofNn;naimin airé a1aost Es10 ml SlcEih
t..ndrna taird quualî1fing- in.au -the brnches .of militaryscient:lfie - aeaeran( nCotuhrz that nobcoal mîinx exiatuni

the-tneitacoat Suth01 rtiolt Cluc4bla anil liai theé anal.
fartoar.ra ndobepurposat 1 liau ranq 0ç Ils cirùi froc

btdldy, t!îeir examnation neit entitlin« the tMtoSon thse ftht fainsrir io.Ls or vr aidote veç wi lu

r-tîff or other employment, as vacancies Sàcpr:om tr t ous. '%V havae ao heard on, goçad »Lt;a ; Y. thali i ld Zlsqui.
iîakboudonted- jopn s

tinte. Thse tieniien muto.trerLmtL1epec1 s ~~ucl i :flaixb'1a, Lb pemjavoWidbehê 1Ipui che ,iîso

L- ra -if ourps and regimnet3 ttntributo.ina.great, meaasuru t. i gfrrewi o fMt tax«'nriadv4rtsrsoa4PrrPi5."Wseivy fe t.i

* eual crcation of %,ie force, by the cner16, tinte aua-money thcy solitar oute a n comiula . wizh the, terruIr. xs. of a rftjwrr
te, ndýiqul ch ôar lru cannt=todromoaur tpaoor o<rhtO, no h c

devot, in drilling ana k-epmno theinmentd)geth, adfuàicesorirt 1ron'Tiretdéttt Phlu '.iV ý1Ô bbthm l olb
,kejcn lzutÔvicie byth' able mon amiL the ROYaI CÔ-iàon o

fi.,arc ccriainly entifledl te commanda and pos-itions, intheirâiýc téWall nol.regrcttoicanbatany nP hOIz POLA)% Il,

own establishmecnt over cil outsiders. IIL etdoa Mornty Pot.hlleouawtitoeÈ

[OCTOBER IST.



~1iita t.,~u Wnr s%%,epS aivay allIl "caftc. in tho air, " tilt flise Font!.
mont, anid lenvos nôthîng t3tanding but bar o? lnalid facet,
It orumblos to dust taise ideas nnd IhIso hiopes, aind con-

O5thl3atalin ls ben ispet.~dby u elidatos, tihe powor of' ono Empire by scattoring tco titu
-Theo 5h]tlo à ee npc-db h eJMueaI winds the finciftil delufflons-of anotier., Thitefre, in

eomnxandiin . e onstdui-ing questions relating to defcncol iL is3 nio;t i ni-

'.-.A cenipany: of tho Qtih'Éàliý8 Las.just cirried away tho pýort mt not'to tr~ust sentimient foe fur, but to w~icin
prizb al golleri e~mpetitton viti1 tue -vatiçius b.ttina ýn ly nd QaiýeflilLy paetiëat ftrg=cUnte.
the Montroid dltrictfor 3tuartnçw~.aua.cýaçieno ip4rll. Tiio Il)jtit -position aind dnngers to Nvldchl it i3e.

Il' . 'l- 'CypoRed, und tilo statotrical oporittions neffsalryfQr it'S aflb-
-Cl' Vp t~ubn~o,~A(~,andiÇ.'~ Vrk,3. lé Bm xh bu bAieR opitomized ;.

inipccted"the 17tb1 ]ataUn, ontihe 15te Aille. , 7Ch8is*ýinicnt (1) Tho faiiÀcy that culonial deonco cati bu consitdorud
p.iraded in f~l a oii rdôt, (qn!àsuel thinoe with vol- as an abstract quaâtion, Or tiaRt îîaaUiÉtJ dOfOnco van bu
unterT)ý. 4ers myçn eeiuh'te td i1oe t~ddm r S to ý Lthe entr-~ ~a o Iiixnited in fth.meaning tu the defeiito uf tbo'U aitd ULîog

~nci ~o t~e.~pe~ p<~<st~~U&inO~ 2)Tho,îre ll of « hoino'er;$ loenl,'t or~ doinostie

-)uing thapg mnîtthj .Colonel 13raîge, B.., D.LA., delOlce," 1 indistriniinatoly applied, as ft lins bot by
tAcceminiied by O;pt.Chla.Sborv. biB. LAla beeu.on a~ tho *holcsàkT.crefttiefl of fortèb whicli cannot bo înoved
tfur o inspection thruugliout 4.he Westorn- District, whez. thes fiontr oléivhe dsyaeritd uý siuI~
folloiingJIidid aiid Glirrimn ktttorie8 gfIat-tUcry pan. ded for p)Oflfl WC.aflÔnMq *tniL igtI tris orythiIigan
inýpCcti0n, alla iaws carriçd, O.utthoir anal fintîgpi4c, (3 Tl;âtft lie Jtd lgImlu oryhegad
viz:. thes Terbuto, .WeJandI and iDurliam'r Field BRtriçs, api baseî"of the ]#mlire, Ïhat or this rcasoli it mat.4' bo reti.

1~ roTcii jrgmcofiç1d àriUlçry, (GUÇIph), andn thq derod sou ifot. oniy'frozn capturo Z- ut ahso troin hav ing
Pott Hjope Battur * uf Qarxazux A.rtilkury. ti JI1tliItO l t 1l"I Iuiilo. WU 130 Liaul.tttc& 0,ofl-

-Thxe Pore Uope garrison battery, under the come of u"ngefncy to happorn it\vndb epe. sî:i Àtof

Major 0!,crnsoay, wcre out during thes past month for it tnul woloer obmo î~ au etev. atho

ilrill. Tho monwerep!acce und& tlie instruction of Dil Empire wvitIlii hh it cotîhi nut thon eitiantet.

Sergeant Howard, o? le' Battery. Kingston. l'ho dilling (4) Thalt evon e'upposing thés «United RÎngdorTsecetwmi
.vas~~~ on-cpilcrc nin th-rliscbtg u 'rîîî tôboth ngainst invasion artî tbp interru;ptionJ of îî-s wator

paeon the ôld cricket groiimat the-laker sEiorei ronde neftr borne, t'bore yet rem-aýned to bu Uf'outillly
kuarded against as prusiig anad as toeuz fta. ntingCnçcy,

-The rovieéw at london .of the 2 th-etiliqn by i.%Xnjor, viz: partial invoestmcnt by an £norny UIpCIatàngl agaItt
Gencral Luiird ýook place. at thes Dortiier 00i. Q? WatcrloU 0110 or fmoro Of' its cbmmuniciitioas, with Lh uiter theý

titrect in an open -field. Tho Celliefiate Institute. c- Lions of that Empire of which it h§~ but tirs htirt and ui t-
du:i received a half .holiday .And juinO in.;mdç.tbe eircct,ou, 3du. 'For uxnpo n oppio.,.îng îîul u&c.uuoatî
o? Mi. ouston. The cavatry also, partý3ipted.undçrtho Çon, wit.h Sf llolia as a buse, at the crosulgs ou, the 8mtit
trol o? Major Fred. eutcrs, Dpi- t djatGn Atlantic, %%ouid eut the %,hule. ur t' îapitl utisaaaa
4a, nui 13rigade--b1aJoi Mitefi'at. puxt tite, xton tlgrqiql" thi insrudbobtpes, and xvro tho Suez tuxîî Lu

facings, ana at the close coewplimented ýtheni on tici profipiecy 4looked nt tlic i3ane time, the wvhule Emi o».oi Ciiii-
ijbtajnod. The camp broke up t.his. morpiqg gpdayliglit. d n h p> Idc, udb ued out 1ruiln itai

SH~~L RM~IO~O~ ruETORNTOFIEa~ ÂTTUY.On rartbage, and the iJnitcdiarîîg4qQp Wi~ b patialiy
S1RýL P.&dTog F.TH; TitoTO PEýbBATZItYý0Dinvested. !gLibp

S4turday altéranoo n thcé rnoVlfateycnpee uî (5) That %ye can only soutire the Iniporixil wato ,r ronds,
Anunulldrill b s1teil pvjctiWoýat.4o Woodbine Park. T3he goo flirst liy il ft'n'A rfrong grasp nt all t5mos (if tho puittt
:5hootipg o? Wcducsqlay wnu flowqd.up by the rost ofthe menc, wiéh onruth ;seedbyf'aeqtttofh

an~.stth, co~oth ~xFew~sthobui,~un<~aadîn cco'4, reqtiiremônts of kceping freb and open Ilie linos batwcon
a409.btvilieiae i ahrc Tfie tour first

placeGay 1 ~s we non c~ ThoxnpUuDàMo , 4 p ýointa;an (6), That thoso flcets wottid bo paralyzel. in thoir action
1lrGuue IIrariIn 41 pmt3 j euu siivcral oh40 pon ,nu if' t14, peix'tà boiwoon wbieli thoy arc to optrt arco itit:

GuuuF. leVrlne, 9 pointt-ýdthsèvrnlothrsmong th bëd*b r4fitilyforces sufflolont to rende r 'tbe protectiqn
thi~~~~~i ~~ng nd cls ~4c.~htw a ie oÈsdoal h py i ~ flel's unnceeksary; or. if tiioro are net in

F~~O u a ~n. in flu~tCor addition at-theae pointe,, stores of ceali nnd -ffioaîua of i-o.
Lwo& minutes ana toeçn MCOMetter .l aU 1a The UW~ paîtr adeqUtute Io tho reqluivrments of' té flouts Qf %vhiil
scgFe, was 489 poiùts. 'abùd'i4ct e mPâr Wt ý 1 pit they, aro thà. 1I>t

1Û.t 1'd flrett idik2tx ,Tr Wh'Sh atd '(Q ive '& ck! latter i The t'eàsdng fer, thoe ieonolusions wvill ba fotund statol1
l879,rsbofV càtlieToothti bçys op gi ap Sgoed.ie in a'his pape-. They' have ieovr Wxon dhgl)tcd, and

o? hçxi.sI~'~ i o iiô . -teti frextt.W ce at i esdere tixugh tirpyvoeo inost unpôpulii oleveni ygars ago, bc-
tof 1500 yare 'e Cnytx~ qro , oideplaced at Élotm dis a uî wpUS S uld think of nothing ut hlin but out~ ù-wn
o? I500y~ts, elvilians xiilI Ïa.eoeid.o'b 0-6txn iorBnal rafoty, they are nowv hiapýily attrahoting atton-

dmtemktlyridld.tsmiaot eu, sédpi, 2o.. tlen. The Ilgénio ' of the B3ritish 1 , ýmpire lu risingoat of
tTeOtit*â YThld Bâtteiy, MN'4o thu "ofo theire itod Ringdoiiin thidh it was tute

StýWrhS ait jr p ,r4 fbo iual~ pact ce tli 1 ng oônflned. fy h. ~eii' èe ur ieit î
au bric te show"whoro it came :ftei," aud< lot us hope tlla

- '' ' ' tirrIoisapprc4line-whon ngimewilcaute txîik
* of.tihoir 'F countaý, '.-and.at ail tilMes und iiiidor ail ir-

IDefe*ueU~ or* Great and Grcater Britain. cumstances net as citizonq o? a.Guiatt Uâaîvd. Loi pirea.
.... 1 ,- .... . , 'On th conolufflons referrod te aré rcs*.od*t)Lj;iA i&

kSt~E!t~1.,~NpO9V>IAL RESPNSUILITIE&Y IN prolien~L

~A jxs Ipeia,,Dý. .1ý 'Thatus the Imperitit stratégie pointu liat lcen anud
fc'tb(e'Tip ýnWpl. ..t issno ià týii. Hlo'e ta sôc;ure etro uttorly.negiee.ted, the colonies tilxouti coinbine anlt

~vit ecpQm,\yt tI~raa od~f~t mIJaia ,a1 .?fqrcq on~ the attention, of. ?arliruont ilid Gvrtxi
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the necoSsity of providing means for thoir security and let the weakperish? Arc Englishmen bohind " increased
of incroasing thoir naval roiources. and stronger iharbors and coast doeineos' ait Sydney to

2. That a commission properly consituted on n Im. regard with complaconcy the capturo of Fi'i; to h1ar
pAriai basis, should bo appointed to inquiro into this mat, ithout dismay the capturo of King Goorgo's iund ; or
ter, and that such a commission might dotermine the just that the foc had established a base of opera ions at Now
limits betwocn Im pcriai and colonial rosponsibilities in Guinca, or in still mure suitablo positions o- some of the
th question of def'unco, and that thu: might bepropared nioghboring islatids? I foot certain the ablo writor-of
the vay for a federation of the w:ar forces of the Empire the nrticle woutld in the presonec of such contingencelos bo
for purposes of defonce. inclined tUthink that the hlonor, voalth, and suproma.y

3. That an absoluto and pressing nece.3sity toù of magnificont Sydney was onuecrned dret and prinmei-
the oroction of a groat Imporial iioekyard at the othor pally/' and that so long as Sydney could spare a single
mido of the world, which would relievo the pressure on man or had a-singlo shilling availaible to lolp te provont
home dockyards and fulfil duties thy caniot in war per. such a catastrophe sho would not havo dono bor dutydid
form, and ir poace offeur commercial advantnges of con- s'ho not spend that shilling nd dispatch that man. 1
struction and ropairs to bliips of the mercatitile marine. ratier fancy thrit tho writor îiow so strongly in favor of'

4. That some chango appears3 necesdary in the adinn roting ail military power of dofenco to the particular
Ktration of our war forces, bocanse as the protection. f so.S on wh ch it is rassed, would thon ihn away his.perr
Imperial ronds is partly naval and partly mulitary, thero and carry a svof.d acioss thc son for the sn fety and honor
is no one controlling poyer over both ; the Admiralty of that Sydney ho se dearly loves.
may scatter flecta ini uno diruution, the War Offiuçetio up I do net ask for "standing armies li the colonies." I
it;litary forces in another, bat thero is no powor to om- onfly'submitted thatthosvot·al partsofthOEmpirOshould
lite tho two, and witlhut ucli comnbiniatimi cach branch come to a common understanding as to'th defence of the
of uar war powor of dofonco wvould bo holple-s. imperial àtrategic points, such, foi example, as F iji and

5. That as the communications of the Empire are IXC com- King George's Sound, and in proportion to thé oxtontto
mon propry of all ifs eonpounid parts, each portion, accord- which thair honor and wealth is concerned in the security

g to the s it makes oftehaqdrch and effioiency of thoso positions, se should they contri-
deene andem, hoau a direri interett /u obet bute in common wth the mothor-country to their +ntin-

Laasty. That force crated for the dofonco of" homo,, tonance and safety as Imporial strongholds.
must"y the Empare," ma or te bohol thatw"hieh If the colonies think it wholly and sololy the duty ofiit a3tirvey t E the peoplo rosidenL i. the United Kingdom to providefou<bey a.e t. d.end. the safe-keeping of thoso Imporial keys, they should in.
Reforo, hnwovcer proceeding furitheri will givo two pas- t'tiat they do itj they should net allow measures vital

s fram that remarkable paper. " Fallacies of Fadora- te their own saoty te ho sa complctely noglected. There
t"'m." whieh must bo takon in econjnction with vhat 1 is no use concealin- the fact that the British Governmont,h acadytqoted. " It nt be bornoi amind,' its labouring under tlh pressure of home constituencies pos-M r Fster, l that sa long a-; any colonie3 are British sessing all te power, cannot bo roasonably oxpceted te
idoies the British Government is bound to protect nove far in Buch a mattor except supporliod by counter-ihem and wild protect th m in case of wdar c • • • pressure froni without. It is idle to orget that if caval-
Sreiat Britamn is ao botid to bear, and could not ry and ield irtillery be deducted from the strength of

-nidi hae-ing thc chiof eost of such war." Taîking this the regular army-ousr only movable force-fiho number
l:êt pasaio in connection with the genoral statements of remaining would net provido the strategie points of thetle addros fron whicl it is oxtracted, I concludo tho Einpire ivith gar-isons, muach less fhrnisb expeditionary
chief aIlst means the wlo!o csit. 1e3s only the oxpon ofse forces, which the colonies imagine we cai at any molnant

.h lcal an minuiy dfensiv works the colon:e choose l throw on any shore." Thd Impériàl roads cunnbt bò
id eat o 'riomtain. A nycolony mayornmynnotlpro- 1pt open unless such places are .ecured indopondontlyvide means of dofonce. The British e Governmontcannot, of ho protection of*scat-going floots, and thorofbro if the

n compel itto-do s rexrcis mother-couîntry and ler colnies do not come te somu
control over the constitution or d:stribution of such local common and really Imporial understandihig as to how
Phrces cr means of defeneo,-if creatol,-byonid colonial tiose places are to be provided with snfilceint garr'isons,lmmits. The fiet of a colony net adopting of its.own frec adequato defentos, and naval rdsources .a great war will
<ihtcretion menus of deience adeq aite te its reguir8ments, find our floots helples.Ily watching their basos,whilo home
or lo the best ot its ability, sinply increases the responsi- and colonial .morchanit ships at'o being Clpsed over the
bility of the British Govérnment. The responsibility, oceani like hros by iakbamna greyhounds.
1'erefore, of fle Governmeit at home in the matter of ro o i security eainot be solved by<1eonce bcome greator iii exact proportion as asnse of T opegr ating t at which sec ni t a ll , b t s a bur.
jr .sponsibility on tlhe part of the colonydiminshes. The diotegrating tnat onhih e cumnv.e te al, it f a heîr-
InmR a colony des. the more must the United Kindom do. don r stidg prportionatoly o s every fragment of tili
àI uw thi as iot a matcr morly between an apathetic col- Empire, and distinctions arc net thosQ of asponsibîlity,
onay and the mother country, but it affects voary portion but simply of practical ability.*
o: tie Empire, becauso the extra war power necessary te The weak must boar their burden accorditig to, thoir
pamt forward for the safety of that colony as jist so much strength. The problem ise one, net of divipion, but of
<tduted trnm the forec available for the protection of adjusttnent. The misfortune is that Imperia poliey ias
or er Imperai fragments. been directed, not towAr-ds adjusting the burdon, but hais

The question te be first settled is this What is protoc- rel1 y thrown it down, leaving t hQUnited Kingdom and
i ihm ? What is defente? It is really ouly chasing s the colonies te eut off bite bore -and-.thore accordang to
du.vs te devise ehems for the protection f our colonies; -
it is only a dmamor',i fhncy te arm for-defenco and to Aus --- ut whil we a n control over ay diploin'
e"r blan flar- withI "Self relianco," if we arc not clear questIon, no power% aoterminewhether wesnat o to waror re-
rhat it ig we lwtve to protect rhat it is va have to de- iln aftpesce, theroe.l no politiCa rensn for auklng us to doeray

fend. Are we goingta proteet the unity of the Empire, rherol tbinrIanathr vow r the ocase at ta o nlh; l
<a- ierly t prparoVi aVcwlaat w enaeutcf ~~o~i- lpy a corolary.tgm the admitted doctrine thst tation andloir m ly to prepare tîo save whaL we can out of q posi- rn

ble wvreck ? Arc the :str-ong tu defend thomt5elves and.iM
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solfish, mistaken instincts of eoif-prosorvation, and the ro
suit 1s that i, -h of it rOmains rapudiatod by both. N
O-fno can say %,-i wlom the heavy remainder belongs
whother to tho iuothor country or to the colonies. W
wili not pick it up, becanuse wo havo taken aIl the "hon
dfbneco' ont of it wo requiro; the colonios will not touc
it, bocause they have ont ofta much donestic defonce
lis they thiink thoy want. To tnudoistand what that re
'maindôr is, it is nocessai-y to oxamitro elosoly Ot. ex-il
ing arrangomnaô,ts for tle doefonce ofrour Empire.

"Trado follow tho flag,*" and tho fiag that wa-ves tri
umîphant over Sydney and King George's Sound will de
Iorminie the nlationality of tho trado on tho gron
districts. of o.<omin of which thoy tire tho. 'ý strategi
poinLts." This is not a thin merely .ffecting tho inter
:*ts of thoso Englishmon who ha.ppon to roeido at thos
par'tieilar placos. It " first and chIoàfly " cancorns Aas
trhalasia, and ls ofvital importance to the whale Britie
Empl-o. Thus does this principlo of " homo or local die
forteo," inliscriminately applied, place an Imporia bur
don on a few individuals, not becaubo they aire alone in
toroàted, blutsimply becauso they have the misfortuno-t
ilive at places ot imporiil sIratagie importnnce, Suc
points arq most liablo toattack becauso they offer onor
mous advaingos as paval and military positions. Whet
attack is resolved upon it will be dolivored with such im
periai or national impctus as may be deemed sufflcient t4
offer reasoneblo prospects of success- The ments of at

.tack will le furnished by the available resourcos of
great nation , -tho natuo and amount of force employed
for the purposo will bo detormincd by the necessities vil
be ostnatod by ouir miea and nethods of resistance
Concentrated enurgy of Imperial or national power iay
bu brougt to Lear on thopomntsoleted.for aititck. Now
supposo cithor Vanconror's, King George's Sound, Fiji
Newcastle, Sydnoy, or any other point bo s solected. I
Our power of nilitary reistance at such points bo regit
4atel not with referonce to-tho Imporial importanecot the
position, nîor to the nature and extont of dôfonsive work
to be dono, nor yut by tho possible forco of attack, bu
uinply by a rule-of-thumtb system of arming and drilling
wlhatevor Englishmon happen to livo thero, the result o
vontact Is not a matter for speculation or for hopo--it is
a miscrable certainty. The simple triti is that power o
attack means power of concentration ; and if in de.
fonce power of concettration b absent, woakness
is opposcd to strongth, and a very natural rosul t follows
"the survival of tho·strongest."

The advantage ta bo gained by suclh an oporation is an
Imperial or national advantage, while under our " home
defonco " arrangements tho muitary resistanco to bo oro -
come would bebut fragmontary, or, in other words,col.
onial. The-principlo of local defbnce, which prevonts the
concentration and combination of the whole wvar powro
of Aitrahiia, is one of the strcngest possible inducomonts
for attacking favorable positions there, in order ta reducé
each colony ia succession.

.Again, all colonies aro not practically taking the mtno
view of proparations for defence. Somo fra doing much
towais providing military means to resistes attauk,
othor earc doing little or nothing. In a general war, are
the people of tho United Kingdom to help those who
holped thinsolves," or arc thoir efforts te be chiofly di.
rected ta protecting those who by thoir own noglect havo
rondered themsolves more tempting objects of attack ?
Without sorne binding fedoral arrangementas to- the dis.
tribution, organization, and maintonance of war power,
the colony that buried its talent in peace may in war
reap the solid advantages of assistance fom us at tho ex-
pense of othem who meanwhile hava made ton. But,
more than .. are the residents In the United Kingdom
te bo left to givo or hold assistanco at will, and bo freo

. foni any binding fede, 1 obligations ? Or are they to
o bô xtpected to have rea Imporial strongth without, pow-
, or to'draw from tho wholo Empire; in proportion to the
a resoairosof tis several parts, raui Imperial power ? If
e thoreo b distinctness of responsility in war, thoso ques-
h tionstmust be anîswered. They must not b loft tobosettlod

when war comes, to chance ant English spirit." Senti-
nient without system menis In theso dnys dofeat and dis-

t- aster. To taike a praictictil illustraîtion. Cnnada, with a
pOpllation.of sonie thre nand a halfi milions, furnishes an

- xatiple to the English raco. Ilor commercial progross
- in pnceo doos not blind lier tu the noeeasity of bomng pre-
t pared for war. Sihe taites a calmi viow of ber position,
o and arranges to mot possible events. She taxas lier

inancinl Iulources, mnid cails on itll lier sons to do thoir
e duty, and willinîgl d. they rm-pund. P.ssibilysomo day
- or other, the cyous of the worl.i1 will te fixed on Nortl
h Amorica, watchinpg a lifo and death atrruggle for tho hon-

or Oî the English naine. 1» 1such a caLse are other frag-
mnti of the Empi:o tu desipatch correspondents te givo
intorestinig accounts of theo proeeedings and-nothing

o ulto. 'he naval pou ut of thu United Stattos, drawn froi
h 10,000 miles of htlatio coast, uld, if wo do not po-
- vont il, bo concentrated un tho St. Lnwronce. Consider-
n ing that an Englishman in Canaa bears a for heavier

nilitary bmslen thni an En:gli *hi an in the Vnited
KIngdon, ourl ii common juîtite, we would 6o bound

. ta sacritieu onr whole naval iopowor rsher than permit
a her being invosted by blockadu. This involves our send-

ing, beeides n naval forco sulperior to hors, a strong war
I garrison to ]alifaix, taI ai mtovaleh' and purely mailitary
. ibreo for strategical coast distaibution, and for counter at-
, tack. But lot las tarnt to thoSouth; ara wu tie ta leavo
Bormuda without firo, and abandon ta thoir fato tho
English West Imflies ? Our only novabhlo military force

1 whicli is aise the reservo for Ind*i, is but 100,000. This
- force would bc at once absorbed by requirements in the West

Atlantic. We uay bo in no danger of invasion at home, and
sorely pressed for troops abroad, but meantime wo shall have a

t nilitary force of 300,000 men n the Jnited Kingdom, which
the principle of "home defence " has in, de it impossible for us
to move. It is illegal to send theu whi re thay are required,
therefore they must remain where tl.oy are net wanted, and
look on at Englishmen boing slaughtcred, with the calm con-
sciousiess that, thousands of miles away irom the fight, they
are striking examples of the principle cf self-reliance, and fui-
filling ILiperial responsibilities in war.

Our fleets, however, will want otl er t ings besides military
garrisons at their bases. lu these days tiuy will noed dock-
yards near aÀ band, providing sufficient means of repair ; and
they wiUl,reqaire a, sure, steady, nnd certain supply of coal and
tel raphia communication.

To protect the trade lines in the Pacifie Occan, with its
70,000,000 square miles of vater, we shall in war require au
enormous fleet. That fluet should bc entirely independent of
Atlantio dockyards, and a great Imperial dôckyard at the
other side of the vorld is a nost apparent necessity.

Though Australia and New Zealand are first and chiefly
concerned, it is not merely a colonial wait. Every portion et
our Empire has an interest in that occan, and therefore suci a
dock.yard is a great Imperial requirement- If it be said our
Empire canot afford te create suchi a dockyard, tl.cn kt us
quiety bau] dowi the Union Jack in the Pacific beforo ve are
ignomniously compelled to strike iL. But before doing se, t
maiy be worth considering whether t would net be a bett<r '
ternative to abolish one of our hóote dockyards, ani rennve
the offiials, plant, and suffiloient reserve slips to Sydney, the
natural Portamouth of the Pacifie. The loss at bome wild
be moto apparent than real. Though there nould be ane
Royal dockyard les at home, the pressure bodi in pence andi
war of the maintenance of fleets for half the world woihl b- i
moved. The resources of private yards at home are -u , -
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mous that notonly can they met tie d'mands of tho.mercan,
tilo marine in ita busy timo of peace, but they tan turn out
wvar vessels for our posiblo enemies, by scores. They would
be id'o in wîar, and available for the construction und.ropair of
war sIips. There arc no such privato naval resources avay
froin Engliah shores, and therefore at present for aid, fqI rein-
forcements, anda for maintenance tho onormnous Pacifié floot re-
sponsible foi the safety of half the world must in war roly on
privato and publie yards cruwded tugether in a swall island in
tne north-west corner of the Atlantic cean I To ise a homoly
phrase, " all our nasal eggs are in one basket," and hough uw
may lay thoma one side of the globe, the communications on the
<ither mnay be c'posd or shut out from us while they arc being
latclcd

(To be continued.)

-8Sir Garnet Wolscley's opinion on drill, a highly valuable
nno, it is needless to add, ils a guod deal in accozdance with
that of the first Freneh conquerors of Africa, vho sought to
umake their nu liuiber sud ready, rasher than to look to parade
ii-m '. utnI and .pi' arancL (n dr:ll. It is te be rememberc
ttitî tL.e seemng stIffuess of the British soldier %vas borrowed
fron the sehoul of England's royal and loyal ally, Frederick the
Great.

ROYAL COMISSION o.s DEFENO.-The Royal Commission
on tue Defelnces of the Colonies and India mlil net concludo
their labours for tn-o or threo ycars. The evidence already
tak n shows and uxtrurdiuary lack of anything like a system-
n t'l plan for the protection of imperial conunerce. Vancouver's
Island and the Australian colonies are absolutely at the mercy
of the Russ,.an Pacific fleet. its e:peeted that, the first report
of the Defenco Commission will assume the character of at con-
ilential document for the information and guidance of the
i -rnment. A point of somte interest connected with this

circiumi.taniea is the movement which 1 s been lately started by
the Agnit« Genisl of the Colonies in London te bring bout.
eloser relations between the mother-country and lier dependcen-
eies. The programnie of that seleme includes net only tariff
ànid emigraton quest:ons, but also the question of colonial do-
fonce.

.- t"he German military and naval authorities tre evidently
6etermninel that the shorea of Gernmany shall be rendered as se-
cure against attack as they ean possibly be made. AsÉlig
in any Ifutire wa- Germany found herself oppoesd te an Ctemy
mtli-tre>s of tie sea, the latter might possibly, vere the shores
of th . Balt' and North Sea unprotected, attempt te reaeh
13. rl n by landiug an expedItionary force at somte convenient

pm nt, cstab&bhinîg therc a naval base of operations and ad-
Saneanug thunce on the capital, while the bulk of the German
àrmlîy luialt be employed in defending some distant frontier.
Ac 'r'lingly of late years the German shores have been closcly
st'.iî-'d. fortifications have been constructed at the points
wh.ci seen tW lend thsinelves most to attack, and a systen of
denckie hias been carefully worked out, and arrangements for
resisting attack have becn perfected as far as possible even te
the miuutest detail. Last month strong detaclments of the
troops rho, in the event of war, will be called upon to gar-
rison the coast defences of the enpir, were exercised in target
dractice with the hcavy guns mounted in the wor-s. The ex-
ereises were enntinued for fourteen days; the value of the
aunonunition exptnded exceeding, it is estimated, a quarter-of-a-
million marks, or £12,500. Theheaviest gun nsed during the
firing was the 28-centimetre Krupp piece, which weighs 27J
tons. anld which, according te calculations mado by German
i, *i . e r.t a renge of MO yards rends its pr<tectile

through the most, strongly protected part of t'io .side of auy
iropeclad aloat, with thé exceptio» of 11%." Dandoo," ". i,fI Ajai,' "Agamnemnon," and "In iexible." Tihe 40-9onti,
;oiro erupp gun, wLîich, i4 js stated can piercoan irqn plate
24 incels thick at a distanco of 4,000o metres,'andwhlich,
therefore, eau nt that distance send its projectile through tic
armour of thé strongest man-of-war of auy nav7, is, bowee'or,
about to bp added te tho armament of some et the more im-
portant of .a coast fortifications i but the nmainnur in which
they are te bu mçunted has net ypt been doefinitely decided
upon. ,

-Colonel Feiss, ina sm y hopn ge militry organization
of Switzerland, states tisat the fçeration ssses ant arny
of 202,477 men, poils ting of4,3 e ceran 01,10Wsu ibra
of the elite and of. 548 officers.and '», men o? the lad-
wehr. Coipxint 13eiss, wçho entetsa ver ly in<ib ths e atios
9fpay and eçem6tion from serie, sa 's tþiat tlhý lpprion, of
reernits rnablç to read or writd was ao. à oý' insix a year,
sed shat fer the at' four years tlio proportions lof reeouits ro-
jected as phyeically unfit for servicelias be.p sediy rmimBh-
inr~ i whilo,57 per 'cent. were passe in. 1 7, thoe gcrentage
fll to 4 in 1878 anud 1879 and to 43 this years. Yli jargest
proportion of qualified recruit' bas atways cone from the can
to"s of Geneva, Vaud, H1aut-Valais, thurgau, Zurick, Appen-
zeli, and St. lall, but there bag bueei a considerable faling-off
even in thema of late.

-A German medical.papor gives a ls, ofsomne of tiio post
notable instances where in weather suo as we have lately had
bodies of troops on the march hav suffered severely froi the
heat. During the Seven 'eats' War, when Frcderiek ùho
Great was marchiug from Marienstei n upon Bautzen, no feer
than 300 men died on one dav-tho 6ti-of August, 17tiU-froms
sunstroke. On the 21st ef May, 18?J, whilq the Guird Corps
was nauuvring bctween Berlin anad Potsdam, thé. men, cx-
hausted by tie heat, " fe lldown in: mnases'' on4thoeroad, and
the whole force became a muera rabble, some struggling on n
vain attempts to keep their places in the rauks, othera Jymg
down and dying by the wayside, On the 8th of .July, 1853,
at the conclusion of some mano.uvrea in the camp of B.qvr)oc
two battalions were ordered to march te the adjacent station
of Ha&t tw proceed by special train to Brussels i but before
the former place could be reachxed se many mn bad died irpu
sunstroke, or had fallen dQwp,exbausted by the .hcat, that. of
the 000 men originally comprised;in tle two .battalio)s; 150
only arri.vedl at Brussela. Assiatanco.wa sont from Hasselt on
the state of affairs becoming known, and thromughopt -the night
the bodies of those who , had died froin unstroke and theio4ies
of those who had, fullet% dowa çxhaustea wee brouglht in oru
wagons and. carts sent out to collect thom. In the folowing
year a column of Prussian troops suffcred in a. similar manner,
and during one of the marches of the French army in the
Dobrudscha an equally great. mortalityensmed. In tme campaign
cf 1866 the troops engaged suffered very little froim tho beat
and in the war of 1870-71 thora were also comparatively few
pases of sunstroko , but during the operations connected with
the occupation of 3BosPia, large nvmbers of men fell victims tu
the heat, a single Austrian regiment marelsing freom Brod' to
Derwent on the 3oth of July leaving bebind 320 n en, thirty-
one of whom died almost as they fell down exhausted. The
summer of 1873 was exceeding1y bot :n the Continent, and
roany soldiers succumbed to t hke beat on the lino of march or
during çxeroise in tbh fieid; but this year, although thà season
bas again been a warm one, comparatively few cases ofeunstroko
among troope bave been reported, owing presumably te tbe ad-
ditional preautions now taken in cvcry army when men arc
exposed te the sun, and to the attention whic bas been given
by army doctors and others to the invcetigation of the poven-
tive measures to be adopted,
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I mily fu1rLtr remnrk that inanucl as the 0hngeî14 of strains ln
the materini, and the atteidnlt ehnngo of tompqrature la flot uni-
fm it rougiout the alteratioi of condition lint t structures wlil
i. -)f thlic ntnra i iîportune in guns wien the eh n o 1e per Il i7l

t lin i li thos. whenî il foilors at ntotorna lnv. un ence lt itat
in gntill constatitng of nsany thiops tond espetinl y ln wire-butit

i I le matter is mui leas importmnt thon in guis cofraeating
of only twoor three rinigq.

N n tlin e guin of nîîny colis, titese aiterations woultd bovery
a nie fidcth wire-gun they wtould follow 1 unliform law
whe aï,it ensiybe alowedifor lit the orgi nul construction, an
liat by Liring na charge withbout a sllot, the gun would nt onc bc
Sr'îusimt uîp to. liti mnximnums sn of strOngln, or very neaufly o,
nnd subsetricnl flrling wîould nutiko, littlo or no diftereîco.
Th' .itet oflhninîg. thrrofore, înn.y ue filly provided agnlnst in

n ri#o iuuit n<I.e-rdting toi fornu la. blt migit lait o very serloOs con-
sequettnces iii oio bullt up iiip-liiftd r.

ltnvltn thiis iid d nil the goilorai princlliles Of construtllon,
i wIli bru fly refer tooneor twlsystemsofgummaklng i1iltiatra•.
tflo.

1 regret tlit I ain nlot able to say anyîttttig beyond wlat I ta6ve
nilready bi 1 

wilt respect to Sir Wlliam Armsatrong's systin,
'w lng to iiy îlot lins lig recelved it filame the Informnation whiidh

E 'aptiat n Noble his km ili -ent nit ias to the dimeionsios frtit
sirinkngen einployed ai E swick.

1 must tlierefire rnntifne ni reniarks to Sir Jsepili Whitworth'sa
aind SIr Willinali Palliser's guns, nnd I begin with Sir Josepli
NNi lt wrorthi's.

liat JOSEI'li %VIiITwOnTI'R GUS.
Vornorly Sir Joseph used to blild il hi guns ofeoncentrie

H n a. oîr lioos, nade aligltly taper and forced one on thether by
h> rulie pressure.

Bly lie et rene aiccuracy of workmansip for whiclh Sir Josepil'
establiment lias so long beenJistly faenad, there coua e no duUbt
titait If the enitculations are i orre, ty mnode, a very, excellent gun
î.,tuihl be, imil' ii tIis il ay, thougi of course It fiwouild be cositly ;
bi,,t 1r lai hs surgi porfect cnîtiîldence ltu is compressed iteel
lthat lie loms not iiiw die in 19 necs*ary to ayil hingelf of the ad-

dioi t.ai o r, nxih % hiei would be olbtaiied by puttlng the stucceRs.
in4 Iotl mi uniiter ti r ikagte, so thit th fiiet hilA prelstent gin, ail-
thui .1 i i up of sucentve ringi 1-r tire althe f 'onveniîl•ee, la
1ilw sattu coninn relttS e to intiernil siai lis as ivould b a
n!i atii of t e nî dine.tilons aidndnterials.

.\ttmIdiig as I do, Sir Joseph' mniaerial, I h1aihe là anot givi ng
e'ilh it Iais If ýftir 1,' in t1us nbaunong th true princi-
pe ut voi ivuit ruction.

(To be Continuted.)

,M ,,,

Scieatifie Notes.
-The nsernge Ivelocily tf ligitis 1Sl000milles pet sconhti.

- t e.lel fioot of nIr weighse5 grilas Vater la 8:3t fimes beav-
S tliant tir. A enfie foot tir %vuter wveighs 6: att.,a galloniS82-100

ilas.

-Plautîîîî iin hi bcen drawn Into wires only onie thirty-tlhous-
bimlib part of an inch, ibible to tlie oye, andu oe mlsuleangthwCelginlug oliy une grain.

T peîd oif oan eletric spark, travelling over a copper wtaro,
in he, n 'sceîrtained by Whtttneton; lobe two hundred and eighty-
i.uighit à nousanid mtilet gi a second.

Potsn.-Is lthe efIet produced upop the car when air laie. in
nîitton wlithin certain Ilimits ofrapidity. Audible sound begi.n
wien about, thirty-two 'ribrotons ver second are mad, and ceases
Wien about 40,000 vibrations per second are reached. li an organ,
the î.etIest iote bat thirty-tsvo vibrations perscccve, lthe eigbeat,

30)>i. Tite ccoinss of the humait volire la,, onn averaget about two
uttaves. of tp r if a base singor lias 87 vibratiols per second ;

0,. f t îe frutle, 76.
n îe 1îmailler ors i biratins corroponding irivli the middle Ca f a

îiiieal Instrumenît la3 62lpor xitd. Al ~aoctave bolow, liait lthe
iinber ; on octave above, twice the number.
Sound travelo at the rate of 1100 fect ler second In a stil atmas-

phere The distance ln feet betwyeent on observer and tne point
wiherc a stroke of lightning falla, nay be known by multiplying
110 by the ttunuberof seconds thlat mlapse after the flash la seen
until aite souind la heurd.

The forte of expansion ofouda by lienat laenorous, Tius ¿ron,
ii hentêd train 83'2 FI 212, expants *0012 of Ils lenglti to prodaco
1 iit i chatge of lengti by mechanical meane woa d require a
roi ce of Mton".

CIGrwnEn.-Comspostt n:-Ssaltpetre, 10ulphur, 15charcoal-
A veruge speciliegravity of lie varlous sorts used In the Engineer
bervice to water as 'M t:1.

Average weight per cube foot = 50421bs,
Inch - *03 Ili.

Od = *528oz.
Cublecontent .. ..... 00lbs= 1'7-mcublefoot.

1 lb. = -017Ï7 .6
. =30-l74cubltihtbes.

. or.- 1'915
The heat developei at the mnoment of explosion la 40640 Fabr,, and
tha' restillla gosrestsure, If te puvder closely fils the chamber,
la 40 tons or V0,O0 bBs. te lthe square Inch.

Vareful experiment by Do Salit Robert wvith rifled canon of3W4
inches bore, 83 Ibs shbeli, 1 Ibm powder, gves 1300 ft. velocity
Fer berond, or a little over à$ naies per hour, for the shell when il,
itv nthd rnouth of the canon, shlti e orean oe a force ot2l9,000
toou-poundm. ara 1111e le8s titan movenhiorse power Butttilical
n tunny developed by the abose nmount of powder corresponds to
ahomist thirty-two horse-power of work ; seventI-nine per cent. of

*....... tuep.:î,

IlottsE-Powtn.--.Whlen Vatt beKan to introdict lls atlca-eîigi-nes hie Wishei to be able to atate Ilîcir poser no romi pred wl ai i ti tof horses, whsvtoi wvoro Mhen generaily employect for driving nililsHe accordinfgly made a serles of oxperînenta, wlilcl led hlim totcoiclusion that the avernz Poowet of a horse was utileient t raliabout8 3,iQ0 lbs. onie foot In vett cn liglht p nr tiit an tisoti
las beon adopoti in Englandt an' s tis country as le goterl in-asure of power.

A waterfall lias one horse-power for eTe W,000 lbs. of waterflowingn thetre am pair mintite,for enaof foY1tffall. Tocomptiethe power of a stream, thereforo nultply the aresof itls erossecltiou in fet by lte vnloeity in feot por minute, and we Ilave liitnunmber ofcublo foot flowing along the stream per mraitaute. Mul-tipiy this by '4, tlité number of pounda 1 n aetble foot 0f water,anst this by te vertienin f1 itn fect, and we have the foot- poilispur minute of the falt ; dividing by 83,J0glves ils the horse-power.For oxamPle : A atream flows ttrougit a fliumo 10 foot wide, andlthe depîli 0 fle waeIr la 4 fccl ; the orea of the crosts sctllin %.ttttbo40 feot. The vlortty la 160 fotor ras ute-h< 150 seMWe the
cuble lcet of water flowing pir minute. 000< 6L!4 - 375,000 - thapotîndts of ratier flowing per minute. Tio tail la 1 (cet ; 10 X 7'O(M - ,760,000 = the foot-poundts of the witor-fall Dlividn 350,0Jby MM,000, and we have 11321-33ns the horse-power of the fail.The power of a stenmergine i calcuîlatet by ntiltlplylng toget-lier the nrca of the piston In licbes, the meni prosaure In potaudspor square Inch, the longth of the stiroke in feet, and the nunber ofstrokes lier minute; and divlding by 83,1(nWator-wheelîo yield from 0 tol percentoftlio water. h actantoWcr of a Rteiin-entgine s less tiin the Intlicated power owlingas fron friction ; hie amount of tihis lons varies wlti thearrnngement of the engiue and lie perfection of the workmau-ship.

oLEciLEn.-A. nmoleculo lx tho smalfat mns into which anysubstaneo can be subdivided without, changing its chemical na-ture,
Ail substances are ltggregatlons of lnilated moleculce.
A piece of old huVing lx plano surfaces, each one Inch square tiCalie a euo o linch of 4i and looks ns Ir it solidly finedl that

spnce nut it la nt su fior It la cmôrposedi of individual mole-
cules which are separate by conmparatively vide intervals.l(ecules are, to ise the inngtig of Sr Willam Thonpson,
"plecca f mntter ofmeasurable dimensIons, withi hapo motion,
artai laws ofaction A molecule of glass, na measured by tis
philosopher, isone fivo hundred milliontih part of an Inch n til-ameter.

Equal volumies of Substances, wben th ft State of gos, and under
like conditions, Contîin theosinme number ofniolecilea.

The numbor of moleculcs in a ettblo inc oif any perfect gais, atS2'F. and 80ins. baromotor pressure is one liandred thousand miil-lios of millions of millions, or ihI,
Tho molecules of bodies are tiever t ret, but hiave a constant

motion. The noleculesofa gaseonfinti ina ossel iavegreat en-
ergy, are always flying about at a bigh velocity but, l straight
Unes. They strike ngalnet eacii other and rebound, tlhey drive
against the inner wnlla of the vessol, and the force or titis impaet
agi.tnst the walis we cal the pressure ta gas.At a barometr.etirof (i nchtem,or 101ibm. to thosqulare lnchî,
tempirafure 820 F., the molecules of hydrogen have a velocity o 00 reet per second, or pver 4000 miles per hour. The enorgy of a
pouti of hydrogen, under the above conditions, la equal to that of
acan n-ball of the same wigeltt havithg the sain o veloeity.

ce Inch of water imny y eat bc expanided loto gaseous
form,orstaeamoccupylng thespaceofacubic foot. In botnaforma.
the same numberof molecules of water tre fouid but thie gas-
eous condition, the molecules are much more wldely separated
ithan in the liquid • ao widely, in fact, fihat a cubIo foot of alcohlol

vapor together with a cable foot ofetitr voilir mny bu lintrodnced
intoï tho vessel-or, annarently, jat as much of the alcohuol, unti
jul ns mauch ofthe eieor, a if there were no water vapor preseot.
Ail these vapors remain separate; they do not chemically unile,

A Big Score.
he Toronto Fiel Battcry' Figures Eclipsed-Big WorA ly
the Mtrcal Pield Battery.
QUEBEC, Sept. 27.-Tho Montreal Field Battory fired

to-day in the Dominion competition, and succeeded in
makitig tho highet score oftb e season, if not on rccord,
in tlle Dominion, bCing a total score of 555, thorefore
beating the Tot onto battery by 73 pointe Lientenant-
Colonel Stevenson, in command of the battery, is highly
delighted at beating.the score of the Toronto boys. The
firing party of 16 mon, commanded by Lieutenant-Colonel
Stovenson and Capt. Oswald; arrived here yesterday
morning and went to the citadel, where they were most
hospitably rceived and entertained by the oflcors and
mon of" A * battery. Contra-y to the usual custtumn ore,
they found that they had to take their guns and targots
down to the Island of Orleans, and whon there, to put the
latter in position previous to firing. All of which wyas
formerly done in advance while Cl. Strango comanded
hore. The weather Wa8S heavy and rfinY nearly all day,
thera boing only two or thrce houre of Sun8hino in tho
forenoon, but noverthcless the shooting was excellent
throughout. The three highest scoreS Were:-Sergeant
Hastings, 43 ; Sergetn t Ma,.-, 12 , uiner 31offat, 41.
Toron le MaiL
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