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THE EFFECTS OF 1CE AND SXUW ON
ARTILLERY AND RIFLE FIRE.

Wo are indebted to the Austrian Miltke:
tlungen uber gegenstande des Artillerie und
Gente- Wesans for the annexed details of ex
peciments, which were’cartied ont by the
Austrian troops during tho past two winters,
for the purpoye of ascertaining the efteot of
foe and anow on the tire of infuntry and tield.
urtillery.

The firet series of experiments was made
at the Polygon of Thaletholl, in the neigh-
bourhood of Qratz, and commenced in Feb
ruary, 1873. The object of experiments was
to determine the value of snow defence, and
also to ascertin the offects of surfuces of ice
aud snow on the lire of the Werndlrfle, and
of the Austritn 4 pounder and 3 pounder
field gunas.

A parapet oframmed snow was thrownup,
thirty six feet in height. The mintmum
thickness of the parapet was thirty six feet
at one exlremity, tapering off to-twelve feet
at the other. It wius formed with an enter-
ior slope of one sixth af the height. The
outer cotting of snow was partially thawed
by day and frozen hard each night, so that
it aoquired & oconsiderable degree of consis
tenoy and hardness.

Shells, with percussion fuzes, were thrown
agninst this parapet from the 4 pounderand
8 pounderfietd guns at 600 paces range, and
peunetrated to a mean depth of twelve feet
before bursting. I'lie 8 pounder shells,more
especially, produce a remarkable eftect;
snme of theimn, which lodged four fest below
the superior slope of the parapet, produced
a crater six feet in external dinmeter. The
snow crumbled awny very quickly round the
holes thus formed. Only five per ent. o
miss fices occurred. ‘The conclusion arrived
at was thut snow defences could not with
stand the continued fire of rified -eld guns.

To test the effects of Werndl rifle fire, #
parapet of the samedimensions as the above
was thrown up, but the scow was not ram-
med so hard, ‘The mean penetration of the
bullets w-s found to be ag follows:—At 1V
}mcu, 3Mt.; 300 paces, 3ift. ; 600 proes, 2

eet,

The oonclusion here arrived at wis that a
snow parapet, six feel high and of the re-
quisite thickness, affoids very eflieicnt shel
teregainstinfantry fire,even atshort ranges;
but thut, owing (o the superior penetration
of the projectiles in xnow, the protectioa is
not equ.l to that of an earthern purapet ol
lesser disneusions, Experiments, made in
1870, proved that at runges. between 100
and 3u0-pucee, & Werndl bullet vill pene
trate 10 # miean depth of Sus. only in earth
of average cousistency freshly dug, and Tin
only in the same enrth well rammed. Iu
snow, the mean penetration is 42in. at alike
range.

Other experiment were thon made toas
certain the effect of snow and ice surfaces
on the buisting of shelis. For this purpose
three.plank scroens, each 10fleet in widtb
aud 6 feet in height, were plicad. one be-
hind the other, at distxnoes of 25t. apart.
In front of the foremost a bed of hardoed
suow was formed, extending 50 paces in the
direction of the.lme of -fire by 10 paces in
width. la the first set of experiments there
was no snow in front of the targets; in the
second the anow was ift. in depth; in the
last it was 2{t, deep.

Fire was opened on the targets with 4
pounder and 8 pounder field guns, at 600
Paces. The proportion of hits on the targets.
was as follows :—4 poundershells— Bursting

-on the bare ground, 2-3; on snow Ift. deep,
490; on suow 2Mt. deep, 13, 8 pounder

shells—Bursting on'the bare ground, 10°T:
(;n,anow Lft, decp, 6'0; on snow 2ft daep,

Although the 4 pounder shells gave resulls
discordant with the rest of the uperlmuqhu,
the obrious conclusion was'that tro sps with &
surfuoe of snow before them would be less
exposed to injury from. shell fire than if the
ground were bare, and thiat the presenoe of
suow might thus ‘bo turned into useful ac-
count. All the shell burst, the percussion
fuzes acting sdmirably.

The experiments were resumed: in Jan-
uary, 1874, at similar targets set up on tho
frozen surface of the Luke of Leopoldstadt,
near Liseneris. ‘These experiments were 0
two kinds. In the first portion 8 pudr. shells
were fred horisontally ut 800 jince ranges;
iu the second a plunging fire was kept up
with the same shells xt 1500 pace ranges.
Fiva trinl shote were fired, and after ench
the thickness of theice was measured at-the
point of impnot. Two of the shells passed
through the jce, which was 53 in. and 6] in,
at the points of impact rerpectively; the
other three struck where the ice was 8in
ches thick and covered with‘1} in. to 2in. of’
snow, and ricocheted, leavilig furrows 2in. .
deep in its surfnce, It was concluded that:
this was the maximum penetration, snd the,
experiments proper then comnienced., |

‘Tbe sights wers aligned for 700 paoes,
giving a me:n range ot 784 paces. I'be four
shells fired—two of which passed ole n:
through 5jin. and 6in. ice—burai'at a mean
distance of lift. beyond the first screen, :
making 14 holes and 7 indentions on the,
first screen, and 18 holes and 14 indentions
on the two others, This showed that 35 to.
50 per cent. of the total number of fiag. :
ments into which the shell burst struck one,
or other of the screens, A result to be attri-
buted to the low augle (about 3deg.) at.
wlich the shells rose after striking the: ice,
Che fifth ahe.l struck 30 paces in front of the
foremost target, penetrated 53 inches of ice,
orerliaid by 1}in. of snow, ricocherted, pas-
sed through the first and second farget, ard
burst ten paces in front of the third, which
showed 24 holes aud 6 grazes. The angle of
ricochet after the first graze was so low that
the shell passed through the first screen at
18in. above the ground, thesame heiglit at
which it had been hit by ‘the four preced-
ing shots, which had struck only I0ft. in
front of it. ) ) ..

To get hits on all the screens, hulfa
dozen rounds wete fired with the sighis ad.
jumed for 623 paces, which gave a mesn
tanges of 793 puoes. The first shéll prsscd
through 54n, of ice at 815 paces distance,
I'ne othdr tive, s1tiking on snow covered ice
513in. or 6in. thick, merely leff furrows 2in.
depth- The first three shells-burst at a.
meun distance of 2¢ paces from the poiuntof-
impact; the others, the fifth, which never
burst at all, excepted, at a mean distance ;
of 67 paces,

Other experiments on thinner ice conld
not be carried- out, as ice of the requisite
dimensions could uo were be tound,

The principal conclusions arrived at were
that projectiles striking a surface of icé rise
at a very low angle, which-differs but little
from the angleof incidence; that the stiorter
the range, the lower the angle of ricochet,
and the less the penatration ; that when the
projectiles ricochet at very low avgles, the !
bursting -point of impect, and that it ls,
therofore, not of ‘much use:to fité shellgat
troops on the 06 at ringes under.800 paces ;
thuy the results of the.practice, as far as.
they could be ascertuined from-a like limit
od number of rounds, were superior 10 those

ou ordinary ground, the shells ricobenting | sod
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from the polished surface of the ice, and
birsting with fur greater uniformity 3 that,
as n rule, ice of n_less thickness than 6in.,
cannot be depanded upon 1o withatand the
shock of a horisontal fire of shell; that the
striking shell imparts to the ice a.strongos.
cillatory .movement in the diréction of the
‘line ‘of fire, producing nutieros {eéncks,
which’ however, do nbt‘apm‘pr}m ocomprom:
isn its stability ; and that the méan oftective
penetceation of a shell thus fired in ice does
not anper to'ex 3in. )

The second portion of the experiments was
executed with 'a plunging fire of 8 pounder
shells, at 1500 paces’range. -~ -~
* Ioe of sisperior thickness was sdught, but
could not he found, and all attempts toin-
crense its dimensions by pouring-water on it
having failed, the experiments were onrried
ouit agninet screens similar to thoee tised in
the preceding experiments, and: on ice of
like thickness. . o o

All the projectiles strudk at sngles of 15°,
broke through the_joe. mostly Tin. to T4in.
thick, and much of it covered with & couple
of inchei” of frozen inow, ricoohetling, and
bursting very regularly at 5 {0 10 paoes be-
yond the.point of impact. - The burstin
effeot - were not satisfactory. The terminal

velocity being much reduced, the b:ul:-(igg
effects were disproporti~nately’ frut, An
-the fragnients ‘werei conseqiiently spread
overa large sres. 2 S
The general conclusions arrived .at after
tho second of the experiments were, that' 8
Younder sheils, atriking down at an anglé of
5°, will break through ice 7}in. thick, Iaid
with:2in. of frosen snow; that with ioce 6in.
thick they' will peneirate.to thesarface of
the water,. after ricochetting and striking
the ice & second tinie ; alvo that, on account
of the feeble impact and irrégular dfapersion
of the shell fragments. in s plusging: fre,
the latter should only be.used when-obstac-
e prevent the eémployment: of horjsopta)
firk, or wheén the ‘enemy’s’ tréojw, present 3
sufficient depth fo ensble greater eﬂ'eg? to
be produced by firing into their midet,

'THE GREAT FUTURE:

-1t is reported of the Firét Nasploéqitbgg
after his defeat £ Waterloo, whils -éonteme
plating the results to England of her great
victory, he wai heard'to_exclaini thit Eng'
1and’s futire greatness would-depend. tipon
her ships. her volovies anid her commeros,
Mnany since that day have répestéd the words
| of the fallén emperor, and in dur 6wn Pro:
vince one of the ablest And midet eloguémt
spréchen éver delivered - by the predent
Judge Wilmont oni the-floors of tlie"Hotiwe
of Assembly, was upon'thisivery.thenve/ thib
ships, thé colouies, and :the commerce ofstid
Mother Country.: .During. tbonpf:;qq@
scope of his address, he piotured teo'kishear-
ers the mighty power of Britain, the central
tun of & glorieus ocolonial system, whieh in
ils vastpess-and infioence should outekine -
all'othera, and compared. 10.whish the:Eat
plire of Chxlemngne or the might -of Rome in
her palmiest days should. be.buta -petty
,principality ot utteyly indignificant.-. - - -
For years Eagland .held.to the dostrine of
ships and commeros, ‘bui never seemed: to
renlise in regard 10" het dolonies, espec

[}

these North™ American {ona, N’.&é
significance of the v,oﬂm conqueted
Emperoror the New Rranswick s(atesian,
We'find this illdstrated 80 frequently‘during
the pait-deédade id th~ dealiigs of ikig Brit:
ish government towards Canada—* Frien

your love is bit & burden, loose thie bonds
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