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proposilion that two anil two muake five. Ilo
did not mean to infer that the members of
Section G could havo any hngering doubt in
their minds as to whether the Woolwich
system of rifling big guns eccentrically from
their projectiles can produco accurate ve-
sults. But the association was cstablished
for the ¢ advancement of scicnce,” and
gunnery is, or, rather, should be, n brauch
of applied sclenco. When, therefore, it
was found that in vifling big guns the
government oflicinls were acting not only
in violation of the plainest and most
obvious teaching of science, but also
in defianco of common sense, the action
alforded an opportunity for a misapplication
of public money. TI'he theory of tho rilo,
whether a big gun or a small ona, was that,
by causing the projectile to rotate round ifs
axis in the direction of ils trajectory, a s teadi

nesa was imparted to its flight analogous to
that which enabled & top to stand upon 1ts
point while spinning. But justas an unskal-
{ul schoolboy will start his top witha * wob-.
ble.”” or in other words will cause it to retate
round 2 line not concident with its axis, and
thus to losoe its steadiness, and even to ceaso
to spin at all, 50 & gun may be madein such
a way as to cause its prajectile to wobble in
like manuer, and altogether to lose the
directness of its course. Incredible as it
might appear, the authorities at Woolwich
specially rifled theie guns so as to rotate the
projectile round somo line divergent from
itsaxis. The result was what we had recent-
Iy seen; the guns themelsvesare ripped up
and rendered auserviceable, und their shoot-
ing wos most inaceurate.  Yet in spite of all
remonstrance, the ofticinls at Woolwich stick
to their system with a tenacity worthy of a
Letter cause.  1: is the prctice of the an-
nonymous and inscrutable powers there
presiding, aud known 1 the Service only by
the name of ** 'hey,”” to allow in the case of
big guns considerable * windage,” that is to
say, the shot is made smmller than the bore
of the gun. “They? fondly imagine that
tho laws of gravity do not apply to bheavy
projectiles while in tho bores of guus, that
tho shot on entering tho guns become sus-
pended mudway between the top and the
bottom of the bore, so as to distribute the
windage cqually all round the shot. Ho
need not tell Section G that no phenomenon
of that nature has ever yot been observed,
and that the shot in every caso lies on the
bottom of the bore, so that the windage is
not equally distributed. This Leing so, itis
crrlent  that tha civcle ryepresenting a
10> sectton of the bore of the gun iseccen.
tnc from the arcle ropresenting tho shot,
and 1t follows that if tho gun is nifled round
ite 2wz axiy, 1t cannot malko the shot rotate
round its axis, but round somo other line.
When o Woolwich gun 18 fired, the rifling
adts tirst, of course, upon the {ront set ot
studs of the projectile, and, with u violent
»rk. aggregated by the acceleration in the

st of tho rifling  wrenches tho shot out of
the former line ot its own axis parallel with
that of the gun. and places it to a certain
extent athwart the gun—a proceeding which
the shot every now and then resents by rip-
ping up tho gun with its studs. In a less
unfavourablo caso the shot simply starts
from the gun with a “wobble,” analogous
© that of the badly spun top. Me. Hope
then entered into somo caleulations, pro-
fassedly only of an approximate character,
to show how much detlection in the flight of
3 Palliser shell would probably bo cuused by
Ll an inch of windage ; and concluded by
<wongly denouncing theWoolwich authorities

sslions for the improvement of rifling
made to them by competent authoritics.
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In the deobate which followed, A HWeb-
stor madoe somoe remarks on the munner of
revolution of a shot under the conditions
aupposed by Me. Hope. Mr  Fuleher, of
Woolwich, stated that the windago hod since
last March been much reduced'; and that
now, at the muzzlo of the gun, it amounted
to no more than five thousandths of an inch.
M. Froude, F.R.K., said ho believed some
windago was necessary to allow for the
effects of fouling, nnd expressed his beliof
that the usual unsteadiness of flight was due
to *¢ the final diseliirgo of the unexhausted
explosive furco of the gases on the basis of
tho shot as 1t leaves tho muzde Ile
further urged that the shot must and does
become rapidly steadied, even if at fivst un-
steady, Ly the sumo principle, whatever it
iz, which ubliges a rotating shot to conform
13 axis of totation tangential to its curved
trajectory, as it had now been conclusively
proved to du by an experiment with a speti
cal shell fired at 45 deg, out of a nifled
martar, carrying a flagstadl in front of it
which, a5 the charge used wassmadl, snd the
veloenty also therelore small, wis visible
throuthout the flight- The shell followed
the fhigstatl exactly throughout, even into
varth, m which buth were buried with the
adis tangential to the line of descent.  This
punciple appearad to bo indentical with that
by which a sptoning top with a rounded
pant, when started obliquely, tanded to
tght itself on a vectical axis, while one with
afine pont would maintiin an oblique or
“ precessional 7 axis— for the friction of the
sule of the point on the plane on which 1t
rested gwe that increased velocity to the
sprecesssional” motion which, on gyroscopic
principles, continually tended to lessen the
inclination of the axis. JMr. Merrifi-ld, while
expressing his general concurrence with tho
explanation of the mechanism af the flight
of projecttles given by Mr. Froude, dretw at-
tention to the close analogy between a screw
of uniform pitch, that is, a scrow between
two turns of which tho distance was alwiys
uniform, so that it could turn in a nut with-
out jamnung, and a straight bolt sliding in o
well-planed  groove, or an cight whecled
engino running on a straight line of ralway.
Altering the pitch or twist of a screw was
cyquivalent to bending the shide or making
the engine go round it curve. The bolt would
not run m a Lens shde, unless the bolt hent
also 5 and in order 10 muko fong engines go
rouud a curve, engineers had adopted the
device of the Bogiv carriige—thit s to say,
thoy mounted the front four wheels on a
little truck, vhich allowed themy to turn
separately hiom tho other four. Now, a
:lle xhot could not hiave a Bogie carriage, or
even @ joint.  As a result, nstead of the
Woolwich shot havingflwges exactly tfitting
the gy, it was wade to take the nitling by
ieans ol Lwo rings of soft brass studs.  Tho
projectile hud to be weakened along regular
lines, in erder to receivo these, and they
gave lines of weakness resembling those
purposely maldo to facilitato the tearing of
postagoestamps from oncanother, Alluding
to Mr. Chadwick's remark that the Woolwich
authorities were under the disadvantage of
having inferior metal to that used by Sir
Joseph Whiteworth, ho fully admitted this
to Lo the case, but bo considered that to be
an additional reavon for aveiding a system
afnflmg which tried the gun so unnecessarly
as the Woolwich system. o called atten-
tion to tho fact that while tho ordinary and
proper + hifo ™ of a large gun was reckoned
at 1200 or 1399 rounds at feast, the 123%ton
ganm tho 1«lky was not allowed to lire

fr their neglect of the many valuable sug- , tore than 44 shots, and had actually been

chauged twico for tho boat to firo less than
1200 rounds, the guns first used bewg ro-
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turned to Woolwich, 1o ulso called atten.
tion to the liimt imposed by this aystem of
rifling, Lotk on the mzo of the guns and on
the length of the shot; for tho increaso of
the-e could not be met by a corresponding
increage in tho distanco between the studs,
Naval desigoers wero very much hampered
in their work by this restriction of the
eiliciency ot the implemement, which was
really the foundation and mechanical unitof
their design of ships of war,  IHa then, altev
bricfly describing the advantages and defects
of tho Whitwur th systom, wenton tosay that
the consent of all mechanic s and engineers
with whom ho had ever conversed was ab-
solutely unanimous in the condemnation of
the Woolw ¢l <y stem of mifling, and that ho
had never e wl any setious defenco of it.
e would not attribute personal motives to
any one, but h+ eonld naot conceive of any
reason why the authoritivs persisted in the
usa of the Woolwich system except sheer
obstinacy and unwillingness to admit that
they were in the wrong—qualities of great
value in an officer entrusted with defenco of
a fortress, but very bad qualitles in oftleers
eliarged  with  the supcrintendence of
wmechanied work,  Mr. Hope, in reply, Laief-
ly expres~ed his great plessure at tho dis-
cus-iom, as well as at hearing that the wind-
age had bren lately reluced. As the
Woolwich authorities had once listened to
reason, anl had laid astdo ona error, he
hoped that in the course of ten or twenty
years they might lay aside some others, and
that so, by degrees, retorms might bs mtvo. .
duced into the Service.—Lrvad .irrow.

TUE RUSSIAN ARMY,

It has been hitely annouucad that the
Russiw Army was 10 by stiengthiened by
tho formation of ten new it intry divisions,or
40 additonal regiments, anta geod deslof
alarm has been felt in soume quarters i con-
sequence. A St Petersburg carrespondent
of thie Joutrnal ds Brurclles, writing on the
10thinst., says the changesin question aro
only matters of reorganizition, necessitated
by the adoption of the new system, and that
there will not be auy real increass of the
strengh o3 the army. In adopting the Prus-
siun system, it §s necessary to make arrange-
ments to have reserve battalions in connec-
tion with every regiment over and above the
battalions ready for immedinto reserve.
Tho reserves are meant to bo  the feeders of
the service, to Gllup the cadies when the
army is acuvely employed, and also to hold
the fortresses. At present the Russianarmy
emsists of 17 divi~ions of infanlry, cach
diviston including four regunents—ISS regi-
ments, cach of theeo battalions. To these
are to by added ten new divisions of four
regiments each, or 40 new regiments; but
they are to ba formed out of the existing
regiments and battalions cmploged in gar-
rison work anl in the fortress, Tho total
army will then consist of 37 divisians, o 233
regiments, cvery division having also it
battalion of skirmishers.  The total number
of the wlantry will bo 741,000, to which ina
very short timo may bo added 435 reservo
battalions, For the present there are no
changes contemplated in the cavaley ; but
tho Cossacks will bo converted into skir-
mishers, aud t> every cavalry division a
Cossack regunent will be attached. Changes
in tho equipment of the troops aro designed.
In place of their present kepis, tho gend-
armes will have a helmet of the Drussian
pattern, which is deemed mora comfortable
than the shitkes and kepis. Rocroiibyg for
the year 3 fixed at tho rate of wex men per
1,000, the Jast timo tho old system will bo
applicd.—Lall Mall Gazelte.




