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SUBMARINE ARTILEERY.

O Monday a pablic trial of Eriesson’s torpedo hoat—-
the Destroyer—took place at New York, According to

* the telegrams which have mmpplied the information, the
experiment was in every way successfnl  We havealready
illustrated the Destroyer. She is an armour-clad torpedo
boat 130ft. long, 114t deep, and 12ft wide. Her engines
crn indicato about 1000-horse power, and her speed in
said to be 16 knots. The novel featura about the craft is
thnt she earries a fong tube on her X y the 11

: :m]fuhlished oanuseri

2Rould be an cighth of un -

target
i where the bafl sbruck the target 5ft under water.

of § our

P ted a section of the bottom of an ironcla

It avay perhaps surprise some persons to hear that a shot
can be fived under water, but there is nothing novel in the
idea, Tudeed, from a very emrly period p s have
been made to destroy ships by firkng shob into them below
the water-line from submevged cannon. Robert Fulion,
of stenmbent fane, eavried out a sevies of experiments in
1813 o ascertain what conid be done by gous fired under
water. In Seridner's Monthly Hagazine for August, 1881,
wifl be found a very interesting paper on the subjest by
Professar Thursbon, in which are prinfed some previously
of Fultow's. “1 ordered” says
¥u e made of two pine logs each 13in.
aquare, 45t Iongt;on one end of whish I placed a {lolam-
biad carrying a ball 9in. in diameber, 1001h. weight ; on
the other end I erccied a furget 6. squave, 3ft thick, of
seasoned sound oak, hraced and belisd very shong. The
Columbiad, except 2fi. of the museie, wae in a box;
the muzzle 24fL Gin. from the target; the charge of

wder 101h. When fired, the hall entered only 9in,, that
13, it dinmeter, into the ok, This expeximent proved the
range of 241t Gin, through the wider to be too great” In
& mucceeding exporiment 1—¥ I loaded the Columbiad with

m;, “a frame to

112 b, of powder, and pluced the muzle @ft. from the

; the muzzle of the gun 24, under water ; the plafe

n
this ecase the . balt went through the Luget 3fn
thick and where is not known, The tavpet was
tort to pieces. Jn ithiz experiment I fortunately
proved beyond a dowlt that Coltunbiads can drive balls of
100 tb. through 6ft of water and the side of a first-rate
man-of-war”  Fulten then on o describe the con-
struction of aship fitted toﬁ‘;eshmge broadsides of sub-
wmarine ordwance, ilusteating his remarke with rongh buf
sufficient pen-nnd-ink ehetehies. He sugpests the construe-
tion of namall fleet of liftle vessela Seven of thess he conld
consivact for 600,000 dols.—ihe cost of one Td-gun phip.
“Were they to utback o 74, she could mot dismast the

whole of them., Some one must get within 8. or 10k |,

of her, where one fire from any one of them would
oﬁrtainiy destroy her” In another place he says,
“The stenm engive would give » vesgel this
deacription. the means of playing around she enemy.”
The novelty of Ericsson's invention liex - in matiers
of detail. Hisiory repents ilseif. .
Nothing seems to have come of Fulion's fnvention ; nor
wasmuchdone with the ideauntil Whitworth gave thewarld
a now sensation by firing flat-pointed projectiles from a sub-
mexged howitzer through & very strong taiget at a range
of many feet, It was fornd that, as might be exp
alog;,vated jrojectiies fired from riflad guns travelled muach
further throngh water than retnd abot eould, dnd it wns
alza shown that such projectiles were not deflected, It is
waid that this was firt discovered. by Coptain Thomas
E:Xa, of Liverpool, whe long before the Whitworth era
made flat-hended shot to shoot whales with in the
Nozrth Sen, Whitworth's experiments were mnde in the
winter of 1837 ahul spring og‘ 1858, The gun fired was a
brass howitzer of batween 13ewt. and Ifcwt, and but
4ff. 8in, long. The shell weighed exactly 241h., and the
charge employed was 23 Ib. of powder. Tuthe fivst experi-
menty the gun was fired above water, the shot striking

it at an anngle of ahout 7 deg. The official report of the
eighth round, which may be taken nn tmes, SKyE
the. shell entéred the water 17ft, from the sabmerged

batt, passed through the butt about 3ff. 6in. from the
botiom in the same direction as it wag fired, entsred the
mud 175 Sin beyond, and penetrated 18ft in. into it
about 2t Lelow the surface. Total penetration throngh
water, wood, and soft mud, 53ft” The target consisted of
two 4in. thicknesses of cak plank. The resnlts were so
encouraging that others were earried out. A 1107h.
Amnwtrong gun was used. It was fixed on 3 platform
below high-water mark at Portsmonth ; loaded when the
tide was out, and fired by a Bickford fose when it was in,
with charges of 12 Ib. of powder, This gun, ab a vange of
25ft. from the muzsle, sent iis projectile elean through the
target, cutéing a 131in. balk in twe. It -was, in 2 snceeed-
ingt experiment, trained on the quarter of the hulle Griper,
20ft. distant ; a fHaf-fronted 110 Ib. shot was fired with
14 b, of powder, when the gun was 6ft under water.
According o the official vepmt, “shot struck ship's side
about the spot at which gun was directed, penetrated
outer planking of 6in. aomug oak, cut through an &in. eak
timber, sound, penetrated the innerlining of dir, not sound,
and strucl o large osk rider 18in, square, into which ik
penetrated 2in,, :hip’n side shaken to a considernble extent
yound fricture, ints which -water goured with great
violence, fifling the ship lmmediately.” The third vound
was fired with a pointed projectile, which, as might be
expected, traversed the water more readily than ope with
a flat point. It went clean ihromgh both sides of the
huilk, making a total penetration of 33in. of sound wood,
and 4ft. of wnter between the sides penetrated. It may
be said that the mleetilea had only wood to deal with,
although thers is little doubt that the Griper’s oak sidea
offered more zesistance than the two Jin, plates of many of
lads.  But in September, 1862, six Jin. thickness

which is 6ft, below water, and from this tube she dis-

extremely elonpated projectiles of wood, and
capable of carrying very hesvy charges—az much a8
350 1h, of dynawmite. The tube i & stz gum, and a
very smgis arvangement,- resembling in principle the
skides of the eharger of a shott_gouch, suffices to exclude the
waler. Minnte details of fhe comstrnction of the pun
and its projectile have not hoen 2a yet made publie, ft ja
not clesr that silence is in this onse dueto officisl reticence.
The fact zeems to be that the experiments hitherto made
have not bsen uniformly succeasfnl, and modifications
have heon introduced from time to time, ¥, however, the
Intest announcements wre o be credited, these diffieulties

of hwiler-platen superimposed were bolted on the side of
the Griper and fired at as before with a confeal shot, The
official veport says :—*This shot broke through all the
plates, driving the fragments throut%h the side of the ship,
making an iregular fracture in the {arget 1%in. by fin.,
shelf piece broken, and ship's side destroyed lo & consider-
able extent.” It i not remarkable that when these facts
come to be kmown inventors were , and a large
number of schemes were dovised for fiving puns below
wader, ‘We need not stop to deseribe them. 'ﬁe-katenb—
offiee Ybrary is sufficiently accesaible, As bearing particu-
larly on Ericason's work, however, we may state thatin 1882
Bér, Forbes,an American, madeanumberof experiments with

smbmerged gune, and zetaally entered into a contrach with
the United States Govermmnent for the consiruction of &
gunbeat partialiy piated to cntry a submarine gua 3 the
congract was, however, never earried ovt .

Ib is quite clear that Eriessom can discha a
projectile with sofety from bursting his gan
umfer, water—what the range of the pm;;)eehla will
be romaing to. be seem. It is quite possible fo dis-
charge it by an explosive instead of driving it out by
very high-pressure steam admitted imto a long tnbe
behind it ; and of course msed in this way its range
would be extended. Xt would not be difficult fo com-
bite with Friesson's system, however, cne now being
tested by owr own Government for the first time, although
sugoeated, we believe, long aga, TFor the costly and com-
plex fish terpado is avhstituted a Hght iron case of the
‘zame shape, londed to be of just the samre demsity as
waier, This is propelled by what is neither more nor
less than sn enormous rocket, discharging its gas ab the
tail end of the torpede. ¥6is well that the especial value
of the Fricsson aystere should be clearly understood, It
eongists entirely in the power of discharging a torpedo at
a high velosity. The torpedo miglt be discharged at
a flying ship, and might fail to overtake ber for lnglc of
spead. Apain it mighs, if fired at vight angles to her,
pass astern of her for the sawe reason, The Destvoyer
wust of neceasity be mueh move expensive thas an Eng-
fish torpedo boat; she ix alse much slower, and nust

alargercrew. Consequently, if destroyed herself, she
would represant a loss ¢om with which that of an Eng-

Yeh boat would be trifling, If, howsver, she ean dowhat the
Euglish boat may not be abls ta do, strikewith certainty at
300 or 406 yards rapge, she will superior to anything
we have aflost. Meenwhile 3 is worth gonsiderin
whather, if such a ship as the Polyphemus were fit
with a ’loug bresgh-loading submrerged gun, copable of
firing shell sarryiug 50 I, of gun-cotton or dynamite, and
propelied by = charge of, say, 150 1b of powder, results
woudd not be chinined which would far transcend any-
thing which torpedoes con now affect? The whols sulject
of submarine woxfare desarves to be reconsidered, and derlt
with on the new basiz which progress in the construobion
of avtiltery hns opened wp.

THE FUTURE OF GAS LIGHTING.
THERE i no longer room to doubb that eleetricily will
J]).’]l‘:y nn imlguﬂ:ant part in providing the world with light,
ot it will wholly snpersede gas 18, however, unlikely;
and even if i did take the place of coal gas as a Hghiing
agent, gay wonld still be extensively employed for heating
purposcs, -Up to the present, the introduction of the
eleciio light seeuns to have rather oparated to increase the
consmption of than diminish i5. Gas engines are
employed to a considerable extent in driving at;1}‘}tyna.nm
mpchings ; and even where the slestiie light is used regn-
larly, we find it still supplemented by gaalam;;n. Bul it
i Eamis TR Sl T
ight one & to improve gae. supplied a
;gmulus which was mnch wanted, and & may! jme
vement in the Nghting of many of our thoroughfnves
s boen the result A comparison, for example, of Pralin.
ment-street, Westioinster, with the Strand, er any neigh-
bouring street, will show of what gag iz capable when
properly veed. Can it be sid that finslity has been
reached in the production, transmission, and consumption
of gns? We think nob; and it may yet be found that as
the rivaley of the slectrie light hecomes sharper and
sharper, 8o will fprovement after fmprovement take
placs in the production and wse of gna. The divection
which improvement may take ean be indicated without
much. tre The objects of the nventor must be to pre-
duce gas more chesply ithan is now passible, and te make
it hetter than it is now. The shoplest way to secure the
first end would he to obiain more than ever from a
ton of coal.  But there is nothing o be done in thiz diree-
tion. The maximom yield has been secured for many yenrs
in our best gnsworks. Thus, at Beckion the average yield
of Mewcnstle coal with 7 per cent. of cannel is 10,334t. per
tou, T} is very unlikely that this resuit cam ever be ex-
eceded’ it i3 not often egualled. Apgain, the use of
machinery for churging and drawing retorts ; the favour-
able contracts made tor eoal ; the which has followed
judieicus endeavours to_prevent waste, and, in one word,
the perfection of the whole system of making, seems
o have done all that can be done to divectly reduce the
cost of production. ‘The South Metropolitan Gaa Company
supply gns at Zs. 104 1000 cubie feat--a wonderful
fack, Denring pll the conditions of locality in mind, Asthe

unntity of gas por ton cannot ba directly angmented, and as
&e eostof labonyand exp does nob toadmit
of dimination, it would appesr to be impossible to do more

with gns than has heen done; and it might be taken for
granted that gas will have to fight eleefricity inab as it in,
and has no ressrves to draw u Bach a conclusion

would, however, be ervonecns. Invention never veaches

its Ymit, perhaps, in any d 6 of the aris and
seionces, St hag cerlainly not reached it in gas minking

We shall not here go into any elaborate investigation of
what is and what is not possible in this manufacture, but
we can indicate three divections in which progress scems to
be possible. . . A

It las recently been svmounced that by passing the
electric g through eonl gas, its volume may be doubled
and adgo its illuminating powsy. This i9 a startling state-
ment, and farfher experiment conducted on 2 large scalo
is required before it will be safe to '%mou_uee am opinion
a8 to the vaine of the suggestion. There is, however, at
least a basis of fruih for what has been said. - When
sparks from an induetion eoil ave passed through coal gas,
acetelyne—(t He—is produced. ~ The volume of the gazis
supmented,and perhapsits lighting power. This i, however,
em%y # general statement, and little or nothing outside the
laboratary is known on this peint, ‘What iz kuown i
encouraging, Thero ave, however, difficaliies in the way
of adopting the process, however suceessful it may be. The
first is that wlen peetelyne is produced, there is a strong

- tendency to throw down carbon developed inthe gas, The



