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h)we.ver, not to excced this cl;nrgo sx»o-ns. l\-Ol )ll:!A.\' v.\m'.»\'r'lo.\: N NENIT, thus requires more win-lage 'tl—m;l. ihu éroovo
to .i"'“.Imh‘ho b°r°r“|’° much “"l" 100 rapidly, Rauge. WoolwichGGun, Vay'eurGun, | 8ystem.
sround thoseat of the projectile. Yards. Yards. Yurds, But, on the other hand 00 much free*

i’l‘]llmlséerlvlco c}gnrizltz)m];o,ptod "?‘ll the -W'";l. 2187 21 2 (l) dom of tho anj.-::(lirlumi'ul 'u?; !h(:‘cn\\';:lx{ doi'
wich steel gun is 1lo. 120z, ore 13 ob- u731 35 o inish. . et
stained with a 2l chargo an incrense of 65 3281 61 58 ;:::1":‘,;&:;"’bzl';{“llh? u;‘r‘zﬁ?ﬂ:\‘lﬂ:{) et
feot In Lo m:lm(l’ valocity, and Ofy-u“ yandy 3824 105 96 bility of the piece than in tho groovo sy
n mn;,}o ‘{;t' "!4 d&l)uva?‘llon.l “'Iu' FQl;ﬂl 4375 169 152 tom, we may sny that the windage should
range o] about 2800 yards the anglo of ele- 4921 258 3o be kept within very nurrow limits, and that
vatioh is_diniinished by nbout. 12 and the 5168 382 333 y !

nnglé of deséent by 1230,  ‘T'he accuracy
in.mango 18 rathér greater ;7 the accurucy in
heightimproves botlt by.the-greater nceura.
cy ia rauge und the duvinution of the ungleo
of descont.

1t Beoniy, therefloro, that there woulld bo
a‘tnanifest advanlage in cinpiltiying the b,
chuege, tatuls this beenuso the bore is not
therchy enlyrgad, and is but very slighly
injured ;* the carringo also stands well, and
the length' of reenil (6t Tin. with 11h. 1202,
and 8ft."3in with 21b.) is still not so great as
10 become inconvenient. 'The gumiiind eai-
ringe would support .n still larger-charges
but heyond 2, initinl velocity increnses
slowly, and the increase in useful effvct
would nol be ziupwitionate to the geotor
strain put upon the gun, It seems. thero
foi e, undesirable to exceed the 2L, hmit,

1L It was desired to make the compnri.
son between tho: Vavasseur rib viflad gun
and tho IHvolwick steel gan more conclusive
by firing. both picces with the game projec
liles (those of IWoolwwick ) ‘I'ho compirison
will bo still better estiblished by usimg tho
samo-charge, viz.,, 2tb. [t wonld not be just
to allow the 2lb. charge for the nib-rifled
and that of 11b. 120z, only for the Woolwich
gun, since the latter pieco supports the 2ib,
charge at least us well ns the rib nfted
gun,

The initial yelocities may bo estimated at
1,460 feet per.second for the altered Wool:
weich shell 1 the rib-rifled gan, and =t 1,444
feet per second far the common shell in the
Woolwich steel guu.

The ranges and ¢loments of accuracy arve
shown in the followihg tables—tho figures
therein being obtained by adjustment and
expansion of the results of the liring.

RAXGES,
Vw'eurrityrifled
Angle of Ele-  Woolw'hGun  Gun.Wo'tw'h
vution. Charge,2lb,  Shell altored.
Charge, 2lb,
Yards, Yards,
5°? 2314 2372
109 . 3598 3707
150 4361 4714
200 5310 550}
2He 5406 6113

‘ it [
MEAN DIFFCRENCE OF RANGE,

Range. WoolwichGun, Vav'eur Gun,

Yarils, Yoads, Yards,
2187 174 I'es
2134 20-9 208
3281 26-0 26 3
3828 3441 330
8% 422 408
4921 518 490
5463 600 56 9

MEAX REDUCED DRFLECTION.

Range. ! WoolwichGun. Vav'eur Gun.
Yards. Yards, Yards,
2187 37 . 16
2734 .51 22
333l e 29
3828 85 37
4375 06 46 .
4921 130 56
5458 - 159 68

Probnble number of shells per 1uik) which
would strike o targot 6 50 feet Ingh nud
of unlimited bre.adth.

Rnge. Woolwich Gun, Vav'eur Gun.

Yards, Shells per 100),5hells perl00.)
2187 305 3136
2731 197 225
3281 115 121
388 0 5
4375 13 48
4921 28 32
5163 19 22

It is shown from the first table that thoe
increasn in rapge of the altered Wuolwih
shell rises geodunlly from 6O yards at 52
eleviition to 207 yards at 25 ° alovation. The
initial velocity being very nearly the same in
bnth enses, the increased range is due tothe
less resistunee of the air to the motion of the
projectiles, which, insteald of having projict
ing sturdy, have grooves sunk in them.

On comparing the second and third tables
it is scen that the nd rilled gun, while
maintaining s superiority as regads the
aecuracy in divection, hecomes ns aceutate.
and even slightly more so, in range aud in
height than the Weolicich gun.

Lhe 1ib-system i3 therefore superior to the
grooce system from « balistic point of viue,

This supenorty is attrined st an incon®
venience which wa must now point ¢ ut.

Iu the Wocslwick guns, easo in loading is
retidered certain with a windage of 0 0197
in. and oven of 00157 in. in diameter
m the grooves, but any difhculties wineh
may arise are always overcome by usisg the
rammers,

‘The projectiles in tho rib-riflal gun with
the same winrlage of 0 0197 iu, in dumeter
and in width, have neavly all given very
great difliculty in lovlng: in fact two pro*
jectifes jummed in the midile of the bore,
and it wis absolutely impusable to make
them goin any further. Louling beeame
easy.after increasing the windage m dinmer
ter and in width to 0°0315.*  The rib-system

¢ Recent experimoents stiow thay L Is only ne-
cossary o lnerease the windage fnthe width of
thie groove 1o <03 inely, and thut o windage n dia.
mtilcr of 0°2 Inch Is umple to ensure easy load-

k'7-|n. gun rifled on thils system has heen Nred
225 rounds,  On-three oceagions 25 roumls were
fgred as gulekiy as the gan could ve served, and
no difticulty oveurred o uling al any one HHN
T was the s.ane as

The windage allowed tn this gun
in tho Englisl sesvies, viz. "tS over the boly or
the |\m,}cclllo. and Uy over the ribs, andany -
fealty inloading Inlierent to the sy<temt wouatd
ha much more apparent with a 7-in, sun than
with o 12 ponnder.

1n the previous expertmonts the wingd e al-
oweld  was 035 hieh In diameter, aml the
same In tho width of growe ; notwithsianding
this the Qommittee state as Jmlows: ** Com pare
Aaux Canons de Wonlwieh, 1o Canon Vavassenr o
cotes xaltlantesd nae un pen plus de portee ot
Justesse en direction, mats mofns de Juste~s0 en
anteur et une probabllite de tr coatre les
troupes plus frlble.”

Thls superlor uniformity of range of the Waol.
wich zun is entirely due Lo the superlor untfomi-
ty ofthie projectiles, they Leing turned oxact to
snage, addglorenco in diameter of only 02 tneh
belnyg allowed. Referring to page 6s of the Repuort
we find the Vavasseur projectites were not turne.
ey and variations Iy dlvmoter amounted 1o «iG3
inen, more than threo times that altowal with
the Woolwliel projectiles,

At pages 72and @ we tindthat an enlargemeont.
of tho bore of tho Woolwich bronze sun of *046
Inch made s difleronco of 25 feet in the velneity of
the projectile; four times this difference §n tne
diametors of the profectiles would tharcfore
muke n notablo difterence or 2 feet in the regu.

larity of the rauges.

tho rib systom necessitates more  precision
in the mwufaeture of the projscules and
more ¢rein ingpecting them than the grovve
system. Without such cive nmd precision,
but which may be sometimes negloctol in
hurried manufacture i time of war, thero
wmight o in the limher boxes of n battery
pmojectiles which would jum in the bove,
and would have to ho fived at random  with
range very much diminished and quite une
known, n vely serious incouvenicnae with
guns of long range which haveotten to fire
over liendly traops,

1L Tha comparvative trials have shown,
that with 142 elevation the moditied Wool:
wick shells have « moan range sreator by
131 yards than the 12ib. shell of Mr, Vavase
geur’s ficat pattera,  Lins increnso of rango
becomes giester as the olevation becomes
lower, anl Lecomes less as the olevation
incradges.  Both prajectiles have the sume
maximum range, GiSU yards or 6390 yards
ut about 3395 itis cluelly in the cousidert
bly iucreased accuricy that the superiorily.
of the moditied Hooliwich shells conssts,
This is due to better ceutring, consequent
upon more careful manufacture, and niso to
better distribation of the weght through
bettor regulated thickness, and” to furning
the bady of the projéctile.  Bat does the rer
duction in the weight ot the projsctile tell
favorably upon the aceuracy? 1n the ex
periments with three Lronze canons de 4,
Olry’s systein (see * Revue d' Artillerie,’June
1873), the Calus Comnmission fied inn gun
ot 3in_calibra shells weighted to S1b, 150z,
lotb, oz, 11h. doz,and 11ib, 1doz. 1t was
foun 1 that by increasing the wenghts of the
projectile, the moan virintion in direction
diminishes slightly, whilst the mean viria*
tion in range uppears to increase. The
mean Varation i height follows very closely
the mean varnttton n range.  Should this
be the fuct, we should prafer, in the easo
befora us lor a muzzle loader of 3in, calibre,
a projeclile weighing neamrly 9'b. to one
weighing nearly {lih, because with equal
eleviation and up to the limit of fighting dis-
tances, the range of the lighter projectiie 13
decidedly greater, its accuracy in range and
height i< vather groater ; again, its d
tive effects ure sullictent for a divie
pioce, and, for an equal numher of rounds
carried tae weight of the limber boxes 18
less,

Insupport of this view, we cite the fact
that tho Buglish gun of 8 ewd. and 3in. bore
was at first tended to fire 121b. projectites,
but it was uftewards decided to adopt 91b,
projectiles.

VAVASSEUR'S SEW ELEVATING GRAR,

Mr. Vavasseur has presented n new elet
vating gear which has beon lound satisfues
tory, aud which wigiit ve advauntageusly
used in tho service,

This npparatus crnsists of two screws,ono
attached 10 the cascible of the gun, the
other attached (o the carriage. Tuesescrews,
one of which is right handed and the other
lefi-handued, buth take into the euds of one
nut, suitybly scroacd to receive them, By
giving ono turn to the nut the screws are
each caused either to gointo or out of the
nut by a distance equal to tho pitch of its




