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requires it, from three Lu fiee field batteries ean b.
turned out daiily. The batteries eonsist eaeh of

.eight susali pieces and one pie.. of large calibre;
the w bol. in perfect condition aud ready for imme:
'diate service. The single pieee of large calibre
:attacbed te each battery carnies a siiot weighing
'close upon 2 ewt. whien soiid, and about Il ewt.
when hollow. It is rifled and a brcecb-loader; iLs
prie e is a littl, over £2,000. The field-pieces oost
zaboet £100 each..

At tb. works at Essen are matnufaotured a large
stumberef bollow cast-tteel shot, for the express

çrirpose of pes1'orayi g tihe srnsour-plates of men-
.f-war. They are bf a eonicle cylindrical shape,
rounded off nt ene extremity, and turned exter-
nally with deep grooves eut on the surface. Tbey
are cat from the best and most expensive descirip-
tien oxf eteel, and afterwards *turned, hored, 'filled,
!taid fiuisbed in a superior manner., The interior
cavity being filled with gunpocwder, the elevation
of temperature caused by tb. passage of the shot
tbrough the ârmour-plating i8 80 great that iL suf-
foces tu ignite tb. powder and cause the. projlectile
to, explode in the. interier of tii. vessel. Trhe pro-
ýbable explanation ef the ignition of the contents of
the shbot i. t*sat Lb-e sadden eevation cf tempera-
ture is due to the resistance experieed by the
s8hot on travèrsing the. plating, Every one i8 well
aware that if on. of tiie smali, discs of inetai
çunched out cf an fron plate b. taken up immedi-
ately it leaves the punch, it will be found quit.
'warm, and it is clear that the action cf th. shot ini
iperforating au armour.plate is perléctly analogous.
A fair idea cf the -en ormous ex pense attending -ex-
perimen-ts ef a elmilar nature inay b. gained from
;the foilowing fàcts-Â hcllow caeste«I shet,
'wcighing C ewt., costs for itseif alone about £17;
its charge is from 2711). to 301b. cf powder, and the
,cost cf etch separate firing, including interest on
the capital, and tise proportion represented by the.
,cannon, amounts te £30. lu addition te these
ýieces of ordnane. .earrying ài 2 cmvt. bail, whicb
,are cont.iriuaily in progreas of construction at
Essen, othere have been ned are ianufacturod
capable cf throwiug a shot weigiting when solid
3 cwt., nnd 24cwt. wheuliollow- TIie total weight
of on. of these monsters is nearly 1:3 tons; there
are 32 rifling grooves in iL, the charge is 301b. cf
powder, and tise cost price nearly £3,500. Iu
order to pr'ove that h. is able te far surpass these
huge speci mens of what his establishment cati fur-
inish toliards iusproving Lhe national artiliery, M.
Kruppbas im hand'at presenta eaunon destined
te attract s3eme notiee in the F"rench -Ezlhibition of
aezet y.ear. The proeses f forgi ng thé steel ingot
frein which the canmon wMl b. f-prn'ed is now in
progress. IL wili throw a soi id ëhot weioliing 10
ecwt. The trunnions, hewever, will not b. attach-
'cd directiy to the body cf tise. cannon, but te a
etrong ring eneircling it. Thti i the utital course4
tvlienover the cannon are intended te throw-a bail
whoee weigbt is more tbaun2 ewt. It will aIe b.
forther strengthened by tb. àddition cf several
Ïbeops or rings fast.ened on in thse 6vdinarymonner.4
IL is caleuiated that -every shot flred in war-Lime
.by a piece of orduance of the above description
,will cost nearly £200.

T he premises of M. Krupp mny be regarded iun
Lhe light cf a neutral ground. as a kind of interna-

tional establishment where differént nations resort
to test the merits of their war-like weapons in
genuerai. It is certainly somIeWbat étrange that in
a couùtry like Prussi1a, which is freqttently repre.
sented as intoléranut amid prejudiced to a degree, a
private individual should be perffitted to retain
the management and control'of an establishment
s0 vast, ir. mer. point of are-a, son aspiring in its
character, and 80 indispensabl4 tQ the etate. One
would have fully expected it to be under tbeýsole
surveillance and authority of thé Governmàent.' Âs
it is, since every nation fancies its ow*n system the-
beet, M. Krupp man ufactures' inîpartially fur tbe
wliole world, wbether his orders refer te breech-
loaders or mntzzle-loaders, smootb.bores or rifle-
bores, heavy cylindrical cannon like the English
or graoefi&Iy tapering cnes li-ke the Japanese.
Ilav ing conipleted the or4ler, t~hé next step is the
tertiog of the pieces, during which process the
cannon is manoeuvred by a crane, and enclosed ini
a protective cover of wood and earth ta avoid the.
chance of injury to t'he workmen or lookers-on.
For these expériments alone the quantity of pow-
der eonsuaicd in a month aniouët8 te nearly two
tons weigbt. It was net until a large number cf
tfiese extpérimente, as welI as numerous others of
a dîfferent nature, had been undertaken, and a
considerable outiay of time and money expended,
that M. Krupp wàs induced tor adopt a form of
cannon that h.e believed to best tinswer the varions
conditions required of snob a weapon. His peon-
liar invention bas; been for snme time before the
publie, and ite capahilities fully discussed, so that
we shall fot do more than give a brief description
of iL f.t ie a-.breech-loading cannon, the breech
being opened and closed by th. simple drawing
out and in of a bolt. Tlhe charge iii introduced at
the baek of the. breech, and by iieans of a serew
the eavity behind the. cartridge is filled np and
solidly closed by a steel pin. A copper ring,
whîeh is driven by the explosioni against thie
groove of the closed part, tut&ally prevents al
et3cape of th. gas and maltes the joint virtually
bermetical.

LWe oiuit tb. resijits of expérimente by commis-
sion appointed b*y the Russikan Governinent, on the
different kinds of cannvn.-ED. J.]

One of the chief differences betwveen a Wise muan
and a foot i. that the. former benefits by bis own
errors and mistakee whetlîer arising froi inexpe-
rience or ignorancee, while the -latter either cannot
or will nuL 7pereeive that lie has fiulien into error,
and rermains afool to the end of the ohapter. That
the proprietor of Essen belongse to thé first-named
is amply evideneed by the use ho makes cf the
f'raetured remuants of his numerot s expérimente.
Instead of redespatchîrîg te the meltlng pot indis-
criminately the breken fragments uftheLb spécimens
of orduanee or other castings operated upon, he
bas set apart a soeall portion of his premises as a
receptacle for thera. In tbis mechanicai bospital
h. can examine the dam iged pieces at-his leisure,
can take accurate photographe and impressions of
thie appearance they presen t, and make caloniations
and investigations respecting thé proportiousi and
dimeusions to bo adopted in dediguing a futurs
example ofa similar nature. Oneofthe principl
problenis to be 8olved respectinig th. theoretical


