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requires it, from three to fiee field batteries can be
tarned out daily. The batteries consist each of
eight small pieces and one pieee of large calibre;
the whole in perfect condition and ready for imme-
diate service. The single piece of large calibre
attached to each battery carries a shot weighing
<close upon 2 ewt. when solid, and about 1} ewt.
when hollow. It is rifled and a breech-loader its
pric e is a little over £2,000. The field-pieces cost
about £100 each. .

At the works at Essen are manufactured a largé
aumber of hollow cast-steel shot, for the express
purpose of perforéting the armour-plates of men-
of-war. They are of a eonicle eylindrical shape,
rounded off at one extremity, and turned exter-
nally with deep grooves cut on the surface. They
are cast from the best and most expensive deserip-
tion of steel, and afterwards turoed, bored, filled,
and finished in a superior manner. The interior
cavity being filled with gunpowder, the elevation
of temperature caused by the passage of the shot
through the drmour-plating is so great that it sof-
fices tv ignite the powder and cause the projectile
%o explode in the interior of the vessel. 'The pro-
bable explanation of the ignition of the contents of
¢he shot is that the sudden <levation of tempera-
ture is due to the resistance expetieneed by the
shot on traversing the plating, Every one is well

aware that if one of the small dises of metal |

punched out of au ivon plate be taken up immedi-
ately it leaves the punch, it will be found quite

warm, and it is clear that the aetion of the shotin |
perforating au armour-plate is perfectly analegous. |

A fair idea of the enormous expense attending ex:
periments of o similar nature may be gained from
the following facts:—A hollow cast-steel shot,
weighing 2 ewt., costs for itself alone abiout £17;
dts charge is from 271b. to 30lb. of powder, and the
«<ost of each separate firing, including interest on
the capital, and the proportion represented by the
cannon, ameunts t¢ £30. Iv addition to these
pieces of ordnanee carrying & 2 ewt. ball, which
are continually in progress of construction at
Essen, others have been aand are manufactured

capable of throwing a shot weighing when solid |

3 cws., and 24 ewt. when hollow.  The total weight
of one of these monsters is nearly 13 tone; there
are 32 rifling grooves in it, the charge is 301b. of
powder, and tke cost priee nearly £3,500. In
order to prove that he is able to far surpass these
huge specimens of what his establishuient can fur-
‘wnish towards improving the natioval artillery, M.
Krupp bes in hand‘at present-a eantoa destined

£0 atiract some notiee in the Freoch Behibition of

next year. The proeess of forging the steel ingot
from which the cannon will be firmed is now in
progress. It will throw a eulid shot weighing 10
<wt. The trunnions, however, witl not be attach-
ed directly to the hody of the. eannon, bat to a
strong ring eneireling it. Thid is the usoal eourse
whenever the canncn are intended to ¢hrow u ball
whose weight is more than'2 ews, It will also be
further strengthened by the addition of several

hoops or rings fastened on in the ordinary manner.

it is ocaleulated that every shet fired in war-time
by n piece of ordnance of the above description
will cost nearly £200. .

The premises of M. Krupp may be regarded in
ghe light of a neutral ground, as a kind of interna-

tions! establishment where different nations resort
to test the merits of their war-like weapons in
general. It is certainly somewhat strange that in
a country like Pruseia, which is frequently repre-
sented as intolerant and préjudiced to a degrée, a
private individual should be periiitted to retain
the menagement and control of an establishment
80 vast, in mere point of area, 50 aspiring in its
charaeter, and so indispensablé te the state. One
would bave fully expected it to be under the'sole
surveillance and authority of the Government. ” As
it is, since evéry nation fancies itg own system the'
best, M. Krupp mauufactures impartially for the
whole world, whether his orders refer to breech-
loaders or muzzle-loaders, smooth-bores or rifle-
bores, heavy cylindrical cannon like the English
or gracefully tapering ones like the Japanese.
aving completed the order, the pext step is the
testing of the pieces, during which process the
cannon is manocavred by a crane, and enclosed in
a protective cover of wood and earth to avoid the
chance of injury to the workmen or lookers-on.
Fur these experiments alone the quantity of pow-
der consumed in a month amouats to nearly two
tons weight. It was not until a lirge number of
these experiments, as well as numerous others of
n different nature, had been undertaken, and a
considerable outlay of time and money expended,
that M, Krupp was induced to adopt a form of
cannon that he believed to bess answer the various
conditions required of such a weapon. His pecu-
liar invention has been for some time before the
publie, and its eapabilities fully discussed, so that
we shall not do more than give a brief description
ofit. It is a-breech-londing cannon, the breech
being opeoed and closed by the siciple drawing
out and in of a bolt. The charge is introdaced at
the baek of the breech, and by medins of a screw
the eavity behind the eartridge is filled up and
solidly closed by a steel pin. A copper ring,
which is driven by the explosion against the
groove of the closed part, tutally prevents all
escape of the gas and makes the joiat virtually
hermetical.

[We omit the results of experiments by commis-
gion appointed by the Russian Government, on the
different kinds of cannon.—Ep. J.] .

One of the chief differences between a wise man

.and a fool is that the former benefits by his own

errors and mistakes whether arising from inexpe-
rience or ignoratice, while the latter either eannot
or will not pereeive that he has fallen into error,
aand remains afool to the end of the chapter. That
the proprietor of Essen belongs to the first-named
is amply evidenced by the use he makes of the
fractured remoants of his numerous experiments,
Instend of redespatching to the melting pot indis-
criminately the broken fragments of the specimens
of ordpbanee or other castings operated upon, he
has set apart a small portion of his premises as a
receptacle for them. dn this mechanical hospital
he can examine the dam ged pieces athis leisure,
can take accurate photographs and impressions of
the appearance they present, and make calculations
and investigations respecting the proportious and
dimensions to be adopted in desiguing a future
example of a similar nature. One of the principal
problems to be solved respecting the theoretical



